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Navsari Agricultural University, Navsari

Dr. C. J. Dangaria
Hon'ble Vice Chancellor

Navsari Agricultural University

Navsari: 396 450 (Gujarat)

Message
After independence, the Community Development and National Extension Service 

were designed to help the 300 million villagers to improve agricultural sector. The Extension 

Education in Community Development has brought together a large body of basic 

information about educational methods in rural development and suggested strategically 

for its execution. Agriculture forms the livelihood of the population in rural India where the 

extension education is playing key role among the education, research and extension 

activities. Gradually, the central and state governments have launched several 

programmes on contemporary requirements of rural communities. These were basically for 

all-round development of farming communities. Thus the prosperity of rural India greatly 

hinges on the growth and development of agriculture.

In this context, the Department of Extension Education, N. M. College of Agriculture, 

Navsari Agricultural University, Navsari has taken lead in organizing National Symposium 

on 'Pragmatic Perspectives of Agricultural Development Programmes in Present Scenario' in 

collaboration with Society of Extension Education Gujarat (SEEG) during 8-9 June, 2019. 

The efforts of Dr. R. M. Naik, Organizing Secretary and his dedicated team to bring out a 

compendium containing lead papers, research articles and review papers of eminent 

personalities in extension education discipline are laudable. 

I hope the National Symposium will provide a platform for extension professional and 

scientists to interact on decided themes and come out with suitable extension strategies 

and recommendations on issues relating to Agricultural Development Programmes which 

would help the farming communities and other stake holders.

(C. J. Dangaria)





Dr. Arun Patel
President SEEG &

Director of Extension Education

Anand Agricultural University

Anand: 388 110 (Gujarat)

Message
Agriculture in the country has undergone considerable transformation. There was a 

major breakthrough in agriculture with introduction of new agricultural technology, based 

on high yielding varieties with small and marginal farmer oriented approaches. The success 

of Indian agriculture however, lies in the pragmatically and successful transformation of 

new technologies to the field and in this task, the publication as compendium of National 

Symposium on 'Pragmatic Perspectives of Agricultural Development Programmes in 

Present Scenario' would vitally help to conceptualize our professionals, scholars and 

students of extension education. The Society of Extension Education Gujarat has always 

played proactive role in agricultural development activities and offering initiatives for last 

28 years. 

 On the eve of this occasion, I express my deep sense of gratitude to Dr. C. J. Dangaria, 

Hon'ble Vice Chancellor, Navsari Agricultural University for giving whole hearted support to 

organise this National Symposium at Navsari.

 I must appreciate the help rendered by the Organizing Secretary of the National 

Symposium through Department of Extension Education and N. M. College of Agriculture, 

NAU, Navsari. I am also thankful to all the conveners and members of various committees of 

National Symposium for making this seminar success.

I take this opportunity to convey my sincere thanks to all who extended their helping 

hands and expressed their whishes. I cannot forget the contributors who gave their lead 

papers, research articles, abstracts and success stories in making this symposium a grand 

success. 

(Arun Patel)

Society of Extension Education Gujarat
(Reg. No. Guj. 737 / Kheda & F / 478 / Kheda / 1990)





Dr. S. R. Chaudhary
Director of Research & 

Dean, Postgraduate Studies

Navsari Agricultural University

Navsari : 396 450 (Gujarat)

Message
It is matter to great pleasure for us that two days National Symposium on 'Pragmatic 

Perspectives of Agricultural Development Programmes in Present Scenario' is being jointly 
organized by Society of Extension Education, Gujarat (SEEG) & Navsari Agricultural 
University, Navsari during 8-9 June, 2019 at Navsari Campus.

Urbanization is on the increase, being an index of development and prosperity. In 
coming three decades 70% of world population would be sifted in cities and metros and to 
provide food and nutrition, the agriculture in rural areas would be desirable and at some 
places essential. Agriculture forms the livelihood to majority of the population in rural 
India. Due to untiring efforts of our Agricultural Scientists, Technocrats and farmers, we 
have achieved self-sufficiency in food. But there is still great need to promote 
environmentally sustainable, economically viable and competitive in global market which 
will continue to give momentum to Agriculture and Rural development. Development is 
continuous process and to enhance several programmes, projects, schemes with 
situational based approaches have been introduced strategically by the governments.

I hope the symposium will provide a platform for policy makers, extension 
professionals, scientists, faculties, scholars and postgraduate students to interact on six 
themes. 

I extend very warm welcome to all the participants and guests with the hope that will 
be benefitted from the deliberations in this meet and congratulate organizers.

I wish a grand success to this National Symposium.

Navsari Agricultural University, Navsari

(S. R. Chaudhary)





Dr. G. R. Patel
Director of Extension Education 

Navsari Agricultural University

Navsari : 396 450 (Gujarat)

Message
In the process of all round development in agriculture and allied sectors, the 

Education, Research and Extension are the key players. The extension education has been 

enormously contributing in the field of transfer of technology for agricultural development. 

By 2022, doubling farmers' income and sustaining it will be the major challenge 

particularly in context to climate change. 

I am happy to know that in collaboration of Navsari Agricultural University the 
th

Society of Extension Education, Gujarat (SEEG) is organizing its 18  annual meet during 8-

9 June, 2019 at Navsari Campus. 

I am sure that the deliberations on different contents of the theme of National 

Symposium on 'Pragmatic Perspectives of Agricultural Development Programmes in 

Present Scenario' would provide a good platform to the participants. 

I wish success of this National Symposium.

Navsari Agricultural University, Navsari

(G. R. Patel)



Dr. M. K. Arvadia 
Principal

N. M. College of Agriculture

Navsari Agricultural University

Navsari: 396 450 (Gujarat)

Message
I am delighted to know that the Society of Extension Education, Gujarat is organizing 

a National Symposium on 'Pragmatic Perspectives of Agricultural Development 
Programmes in Present Scenario' in the collaboration with the Navsari Agricultural 
University, Navsari.

The Indian agriculture has witnessed number of developmental programme 
launched in the country in pre and post – independent period. The credit of increase in total 
food grain production from 50 million tones to the 284.83 million tones and bringing 
stability in agricultural production goes to the improved farm technology developed by the 
Indian Scientists and dissemination by the extension functionaries along with the 
cultivators who really adopt improved technologies on large scale. The extension strategy 
planned and implemented in the country has decisive role in agricultural development of 
the country.

It is essential at this stage to review as to how the programmes are functioning and 
benefits accrued due to its implementation and plan the future strategy for effective 
implementation. On the basis of the experience gained so far and sifts due to globalization 
and liberalization around the world, it may be necessary to reorganize them to meet the 
needs of the agricultural development in our country.

I hope, the deliberations held during the national symposium would bring out the 
vital understanding among the fraternity of extension education. 

I wish the symposium a grand success.

N. M. College of Agriculture, Navsari

(M. K. Arvadia)
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Dr. R. D. Pandya
Chairman, National Symposium  &

Professor and Head

Department of Extension Education

N. M. College of Agriculture

Navsari Agricultural University

Navsari: 396 450 (Gujarat)

About the Symposium
In an effort to improve the quality of life of the rural masses, Government of India 

continues to make huge interventions in rural India through different agricultural 
programmes. Realising the importance of agricultural developmental programmes, a 
National Symposium on 'Pragmatic Perspectives of Agricultural Development Programmes 
in Present Scenario' is jointly organised by Society of Extension Education Gujarat (SEEG) 
and Navsari Agricultural University, Navsari during 8-9 June 2019. 

 The Symposium is organised to know the relevance in present scenario, its 
dimensions and issues related of Agricultural Developmental Programmes, Farmers' Self-
sufficiency and Self-reliance Developmental Programmes, ICT inference on Agricultural 
Developmental Programmes, Impact of Climate Change & Mitigation Strategies, Impact of 
Market Dynamics, Market Intelligence & its Reforms and Farmer FIRST & Doubling 
Farmers Income Programmes.

  On behalf of SEEG, I am very much grateful to Dr. C. J. Dangaria, Hon'ble Vice 
Chancellor; S. R. Chaudhari, Director of Research & Dean P. G.; Dr. G. R. Patel, Director of 
Extension Education; Dr. M. K. Arvadia, Principal, N. M. College of Agriculture Navsari 
Agricultural University, Navsari for their generous support and guidance for organizing this 
venture. 

 Although the effort have been made to make this compendium error free, some 
inadvertent mistake are inevitable, which are sincerely regretted. Help us with your 
constrictive criticisms and feedback for serving our extension professionals better. Hope, 
this is one of the best opportunities for Extension Education scientists, professionals and 
students to know about contemporary approaches for future agricultural and allied 
development.

 Assuring you the best of our attention and seeking cooperation from our esteemed 
subscribers and life members of the society.

(R. D. Pandya)

Society of Extension Education Gujarat
(Reg. No. Guj. 737 / Kheda & F / 478 / Kheda / 1990)



Dr. R. M. Naik
Organizing Secretary, National Symposium  &

Associate Professor ( Extension)

N. M. College of Agriculture

Navsari Agricultural University

Navsari: 396 450 (Gujarat)

Dear colleagues,
The major challenge is declining production over exploitation of rural resources and 

to address scattered poor. Hence, the fundamental question confronting today is how to 
reduce vulnerability of rural people and manage rural resources for accelerated and 
sustainable growth of agricultural sector. For this one has to go back and see the efforts 
have been made and inculcate the best aspects among them. With this conceptualization a 
National Symposium entitled; 'Pragmatic Perspectives of Agricultural Development 
Programmes in Present Scenario' has been organized. In this copy most of all research 
papers and articles have been included in the six major themes. Besides, the lead papers 
more than 300 research articles have been included in this compendium.

I hope this copy will be useful to the postgraduate students, scholars, extension 
professionals, farmers and others interested in the development of agriculture in the 
country.

I acknowledge my gratitude to all extension scientists who have contributed to this 
Symposium. Also, the efforts of Dr. R. D. Pandya, Chairman and HoD, Extension 
Education, N. M. College of Agriculture, NAU, Navsari to bring out a compendium 
containing lead papers and review papers of eminent personalities in Extension Education 
discipline are laudable. In addition to this the decisive directions from the members of 
executive committee and hard work of invitation, editorial, fund raising, accommodation, 
transport, stage decoration, food & hospitality, press & media and inauguration & 
anchoring committees exist behind the success of the national symposium. 

 The deliberations thereupon would be definitely fruitful to address the issues 
regarding serving farming community in the context to changing scenario. 

(R. M. Naik)

Society of Extension Education Gujarat
(Reg. No. Guj. 737 / Kheda & F / 478 / Kheda / 1990)
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Agricultural Development and Recent Development Programmes in India

Joginder Singh Malik, Abhilash Singh Maurya and Neelam Kumari

Department of Extension Education, CCSHAU, Hisar, Haryana

jsmalik67@gmail.com

Agriculture is the primary source of livelihood for about 58 per cent of India's population. Gross Value 
Added by agriculture, forestry and fishing is estimated at Rs 17.67 trillion (US $ 274.23 billion) in FY18.

The Indian food industry is poised for huge growth, increasing its contribution to world food trade every 
year due to its immense potential for value addition, particularly within the food processing industry. The Indian 
food and grocery market is the world's sixth largest, with retail contributing 70 per cent of the total sales. The 
Indian food processing industry accounts for 32 per cent of the country's total food market, one of the largest 
industries in India and is ranked fifth in terms of production, consumption, export and expected growth. It 
contributes around 8.80 and 8.39 per cent of Gross Value Added (GVA) in Manufacturing and Agriculture 
respectively, 13 per cent of India's exports and six per cent of total industrial investment.

As per 2018, Agriculture employed 50% of the Indian work force and contributed 17-18% to country's 
GDP (gross domestic product) in 2016. Agriculture and allied sectors like animal husbandry, forestry and 
fisheries accounted for 15.4% of the total GDP with about 31% of the workforce in 2014. 

Agriculture is demographically the broadest economic sector and plays a significant role in the overall 
socio-economic fabric of India. When talks about Haryana it is known as the “Bread Basket of India”, Haryana 
has been in the forefront in terms of adoption of latest technologies in agriculture and is also counted as one of the 
leading states for agriculture production in the country. Haryana has created a distinct place for itself. As the 
largest recipient of investment per capita since 2000 in India, and among one of the wealthiest and most 
economically developed regions in South Asia, Haryana has the India's third highest per capita income at Rs. 
214,509 (US $ 3,300) against the national average of Rs. 112,432 (US $ 1,800) in year 2016–17. Haryana's 2017- 
18 estimated state GSDP (Gross State Domestic Product) of US $ 95 billion (52% services, 30% industries and 
18% agriculture) is growing at 12.96% 2012-17 CAGR (Compound annual growth rate) and placed on the 14th 
position behind only much bigger states, is also boosted by 30 Special economic zones (mainly along DMIC, 
ADKIC and DWPE in NCR), 7% national agricultural exports, 60% of national Basmati rice export, 67% cars, 
60% motorbikes, 50% tractors and 50% refrigerators produced in India. 

Modern agriculture depends heavily on engineering and technology and on the biological and physical 
sciences. Irrigation, drainage, conservation, and sanitary engineering, each of which is important in successful 
farming are some of the fields requiring the specialized knowledge of agricultural engineers. Agricultural 
chemistry deals with other vital farming concerns, such as the application of fertilizers, insecticides (Pest 
Control) and fungicides, soil makeup, analysis of agricultural products and nutritional needs of farm animals. 
Plant breeding and genetics contribute immeasurably to farm productivity. Genetics has also made a science of 
livestock breeding. Hydroponics, a method of soilless gardening in which plants are grown in chemical nutrient 
solutions, may help meet the need for greater food production as the world's population increases. The packing, 
processing and marketing of agricultural products are closely related activities also influenced by science. 
Methods of quick-freezing and dehydration have increased the markets for farm products. Mechanization, the 

th th
outstanding characteristic of late 20  and 21 century agriculture, has eased much of the back breaking problems 
(involving enormous physical effort) of the farmer. More significantly, mechanization has enormously increased 
farm efficiency (desired result without using much effort) and productivity (rate of production). Animals 
including horses, oxen, llamas, alpacas and dogs, however, are still used to cultivate fields, harvest crops, and 
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transport farm products to markets in many parts of the world. Airplanes and helicopters are employed in 
agriculture for seeding, spraying operations for insect and disease control, transporting perishable products and 
fighting forest fires. Increasingly satellites are being used to monitor crop yields. Radio and television 
disseminate vital weather reports and other information such as market reports that concern farmers. Computers 
have become an essential tool for farm management.

The Post-Independence development of Indian agriculture can be broadly grouped in four phases. The 
first phase (1947-64) was the Nehruvian era where the major emphasis was on the development of basic 
infrastructure for scientific agriculture and large expansion of area under irrigation. During this period, the 
population started increasing by over 3 percent a year as a result of both the steps taken to strengthen public 
health care systems and advances in preventive and curative medicine. The growth in food production was 
inadequate to meet the consumption needs of the growing population, and food imports became essential. Such 
food imports, largely under the PL-480 programme of the United States, touched a peak of 10 million tons in 
1966. In this period, there was an interesting debate between structuralise' school, i.e. those believing in drastic 
changes in land relations as a prerequisite for effecting a break through in agriculture and those who thought, 
based on the evidence of high output response to irrigation and new technology, that high agricultural growth was 
possible through input intensification, despite the smallness of farm size and prevalence of tenancy. It became 
clear that the potential for agricultural growth from the investments made in irrigation and from the autonomous 
factors, e.g., the expansion of area under cultivation, intensives created by the implementation of land reforms 
like the abolition of intermediaries and the rise of agricultural classes to political power were nearly exhausted, 
and that further growth of agriculture depended crucially on the expansion of agricultural infrastructure and the 
application of new technology to raise farm productivity and profitability. 

The large imports of food grains in the wake of two-successive droughts in mid-sixties, and the 
unacceptably high political costs that it entailed, pushed the government towards a bold strategy for achieving 
self-sufficiency in food grains through the green revolution by stepping up investments in irrigation, evolving 
and applying high-yielding varieties of seeds and intensifying the use of inputs like fertilizers. The results of the 
adoption of the High Yielding Variety (HYV) programme were quick and substantial. Food grains production 
which had hovered around 50-60 million tons per year since 1950-51 started increasing at a fast rate. In second 
phase (1965-1985), India underwent a radical change in production of food grains from the mid 6Gs onwards, 
consequently," in 1968, several thousand year old barrier in the yield of wheat was broken and India achieved a 
wheat production of 17 million tons. An American scientist Dr. William Gadd called the dramatic breakthrough 
the "Green Revolution". The main achievement was in the area of wheat production and therefore many 
economists called it wheat revolution instead of green revolution. The advent of Green Revolution was at a time 
when the availability of additional land had more or less reached its limits, the agricultural scenario changed 
from one of the land reclamation to one heavy dependent on modern inputs. The introduction and rapid spread of 
high yielding rice and wheat varieties resulted in steady output growth for food grains. Production which was 72 
million tons in 1965- 66, rose to 195 million tons in 2000-01. Imports which average 6 million tons per year from 
the mid-1960s to mid-1970s have been negligible in recent years, and in the 110 last decades India emerged as a 
marginal exporter of wheat and rice. Public investment in irrigation and other rural infrastructure, research and 
extension together with improved crop production practices has significantly helped to expand production and 
stock to food grains. This increase in food grains production has helped the country to achieve considerable 
degree of self-sufficiency in terms of food requirements and tide over recurring food shortages reminiscent of the 
1960s and 1970s. The third Phase (1985-2000) was characterized by greater emphasis on the production of 
pulses and oilseeds as well as of vegetables, fruits and milk. This period ended with large grain reserves with the 
government, with the media highlighting the co-existence of "Grain Mountains and hungry millions", 2001 to 
the Present Day. In fourth phase; further increase in food grains production became difficult. According to 
Government of India's Economic Survey, 1999-2000, "There are limits to increasing production through area 
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expansion as the country has almost reached a plateau in so far as cultivable land is concerned. Hence the 
emphasis has to be on increasing productivity levels. The area under food grains has more or less remained 
constant at around 125 million hectares since 1970-71. The agricultural decline is taking place at a time when 
international prices of major food grains are going up steeply, partly owing to the use of grain for ethanol 
production.

Our agriculture is at the crossroads economically, ecologically, technologically, socially and 
nutritionally. A "business as usual approach" in the farm sector now will lead to an unprecedented human 
calamity, the beginnings of which we are now witnessing in the form of suicides by farmers in several parts of the 
country, including the Punjab which is the heartland of intensive agriculture.

Features of Existing Agricultural Policies

 The existing policy framework for agriculture is the outcome of many years of experimentation. The 
evolution of policy and current policy framework can easily be discerned from the changes in objectives. 
Maximising production of food grains Evolving production pattern according to demand pattern. Slow opening 
up of trade in agricultural commodities. Several policy instruments for achieving the above set of objectives has 
been tried and used in India. The instruments, which are currently in use, include the following. 

1. Fixation and announcement of minimum support prices for 24 commodities before sowing and maturing, 
arrangements for purchases of farm produce at these prices in case market price dip below these levels

2. Intervention in the market for some commodities under market intervention scheme of GoI

3. Open market operation by public agencies and cooperatives for commodities like raw cotton, oil seeds 
and copra

4. Buffer stocking of food grains specially wheat and rice

5. Public distribution of certain commodities like wheat and rice at subsidized price

6. Levy of rice mills and sugar factories and distribution of levy sugar at subsidized prices

7. Imposition of stock limits on traders and processors

8. Regulations of marketing practices in agriculture produce markets

9. Preserving quality and grade standard of agriculture produce markets

10. Creation of infrastructure facilities for improving marketing such as market yards and sub-yards in 
primary produce markets roads, communication facilities and dissemination of market infrastructure

11. Encouraging cooperatives in agricultural development and marketing

12. Regulation of exports and imports

Economic Growth

·The growth rate of Gross Domestic Product (GDP) at constant market prices in second quarter (July-
September) of 2017-18 was 6.3% as compared to 7.5% in the corresponding period of previous year.

·The growth rate of Gross Value Added (GVA) at constant basic prices for second quarter of 2017-18 was 
6.1 per cent as compared to 6.8 per cent in the corresponding period of previous year. At sectoral level, 
GVA of agriculture, industry and services sectors grew at the rate of 1.7%, 5.8% and 7.1% respectively in 
Q2 of 2017-18.

·As per the provisional estimates of national income for the year 2016-17, the growth of GDP at constant 
(2011-12) prices was 7.1% in 2016-17 and the growth rate of GVA at constant basic prices for 2016-17 
was 6.6%.

·The share of total final consumption in GDP at current prices in second quarter of 2017-18 is estimated at 
70.8%, as compared to 71.1% in second quarter of 2016-17. The fixed investment rate (ratio of gross 
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fixed capital formation to GDP) declined from 27.1% in second quarter of 2016-17 to 26.4% in second 
quarter of 2017-18.

·The saving rate (ratio of gross saving to GDP) for the year 2015-16 was 32.3%, as compared to 33.1% in 
2014-15. The investment rate (rate of gross capital formation to GDP) in 2015-16 was 33.3%, as 
compared to 34.4% in 2014-15.

Current Agricultural Development Programmes and Schemes in India

1.  Soil Health Card Scheme (SHC)

 Soil Health Card Scheme has been introduced in year 2014-15 to assist State Governments to issue soil 
health cards to all farmers in the country. Soil health card will provide information to farmers on nutrient status of 
their soil along with recommendation on appropriate dosage of nutrients to be applied for improving soil health 
and its fertility. Soil status will be assessed regularly every 2 years so that nutrient deficiencies are identified and 
amendments applied. Soil Health Card scheme has been approved for implementation during the remaining 
period of 12th Plan to provide 12 crore SHC to the farmers in the country. It is Nation-wide program to conduct 
farm levee soil analysis.

Objectives:

·To provide information to farmers on soil nutrient status of their soil and recommendation on appropriate 
dosage of nutrients to be applied for improving soil health and its fertility.

· Provide customized crop specific recommendation for nutrient application.

Progress:

·By December 2018, 10.48 crores Soil Health Cards has been distributed.

2.  Soil Health Management (SHM)

 Under Soil Health Management (SHM) scheme, Government is promoting Integrated Nutrient Management 
(INM) i.e. soil test based balanced use of fertilizers in conjunction with bio-fertilizers and locally 
available organic manures like FYM, Compost, Vermi Compost and Green Manure to maintain soil 
health and its productivity. Under the SHM scheme there is provision to set up new static Soil Testing 
Laboratories (STLs) and new Mobile Soil Testing Laboratories besides strengthening of existing 
laboratories to enable them to undertake micro-nutrient testing. Soil Health Management under National 
Mission for Sustainable Agriculture consists of following components:

·Setting up of new Soil Testing laboratories (STL) (static/mobile/mini labs) and strengthening of existing 
Soil Testing laboratories.

·Training of STL staff/extension officers/farmers/field functionaries and field demonstrations on 
balanced use of fertilizers, etc.

· Promotion and distribution of micronutrients.

·Setting up of new Fertilizer Quality Control Laboratories (FQCL) and strengthening of existing state 
Fertilizer Quality Control Laboratories.

Objectives

·To promote soil test based balance use of fertilizer in conjunction with organic sources of plant nutrients 
and bio fertilizer.

·To make agriculture more productive, sustainable and climate resilient.

·To adopt comprehensive soil health management practices.

3.   Sub-Mission on Seed and Planting Material (SMSP)
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 Seed Division of DAC&FW is implementing a Centrally Sponsored Scheme viz. Sub-Mission on Seed 
and Planting Material (SMSP) under National Mission on Agricultural Extension and Technology (NMAET) 
since 2014.

Objectives:

·Increasing production of certified/ quality seed.

·Increasing Seed Replacement Rate (SRR) more particularly to achieve higher Seed Replacement Rate 
(SRR) in crops like paddy, gram, and groundnut, cotton etc. as recommended by Consultative Group of 
the Ministry of Agriculture.

·Upgrading the quality of farm saved seeds with specific objective to cover 10% villages and produce 100 
lakh quintals of seed each year through farmer's participatory seed production.

·Strengthening seed multiplication chain through assistance to public+private sector.

·Promoting new technologies and methodologies in seed production, processing, testing, etc.

·Ensuring availability of seed in contingent situations.

·Strengthening and modernizing infrastructure for seed production, storage, certification and quality 
control particularly to ensure compliance with the provisions of the Seeds Bill 2004/ISTA standards, 
OECD certification.

·Facilitating movement of seed from India in international trade and increase its share to 10% by 2020 as 
envisaged in the new policy on seed development.

·Facilitating dissemination of seed related information through information, education and 
communication.

·Provide an effective system for protection of plant varieties, the rights of farmers and plant breeders and 
to encourage the development of new varieties of plants, through PPVFRA.

Progress:

·In last three years 96778 seed villages programme were organized and 316.31quintals seed were 
produced involving 66.56 lakh farmers under seed village programme.

·During the year 2017-18 total seed requirement was 371.38 lakh quintals as against availability of 419.41 
lakh quintal.

·Total number of varieties registered under PPV&FR, Act.'01 is 2208 in 2014-2017.

4.   Pradhan Mantri Krishi Sinchayee Yojana (PMKSY)

 The Pradhan Mantri Krishi Sinchayee Yojana has been made operational from 1st July, 2015 with the 
motto of 'Har Khet Ko Paani' for providing end-to-end solutions in irrigation supply chain, viz. water sources, 
distribution network and farm level applications. Department of Agriculture Cooperation & Farmers Welfare is 
implementing 'Per Drop More Crop' component of PMKSY. The Per Drop More Crop mainly focuses on 
enhancing water use efficiency at farm level through precision/ Micro Irrigation (Drip and Sprinkler Irrigation). 
Besides promoting precision irrigation and better on-farm water management practices to optimize the use of 
available water resources, this component also supports gap filling interventions like micro level water storage 
or water conservation/management activities to complement and supplement the works under taken through 
various national/state level programmes for drought proofing measures.

Objectives:

·Developing a long term solution for mitigating the effect of drought and increasing area under irrigation 
with motto of Har Khet Ko Pani
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·Achieve convergence of investments in irrigation at the field level

·Expand cultivable area under assured irrigation

·Improve on-farm water use efficiency to reduce wastage of water

·Enhance the adoption of precision irrigation and water saving technologies (More crop/drop)

· Promote sustainable water conservation practices, etc.

Other Initiatives:

·District Irrigation Plans (DIPs) are the cornerstone for integrated planning and implementation of 
PMKSY. District irrigation plans (DIP) for all 675 districts have been prepared which covers almost all 
the agricultural dominated districts of the country. 

·An Android based Bhuvan integration app viz. BHUVAN PDMC has been developed in collaboration 
with NRSC, Hyderabad for geo-tagging of interventions create dander PMKSY.

5.  National Food Security Mission (NFSM)

 NFSM was launched in 2007-08 to increase the production of rice, wheat and pulses by 10, 8 and 2 
million tonnes, respectively by the end of XI Plan through area expansion and productivity enhancement; 
restoring soil fertility and productivity; creating employment opportunities; and enhancing farm level economy. 
The Mission is being continued during 12th Five Year Plan with new target of additional production of 25 million 
tonnes of food grains comprising of 10 Mt rice, 8 Mt wheat, 4 Mt pulses and 3 Mt of coarse cereals by the end of 
XII Plan.

Objectives:

·To increasing production of rice, wheat, pulses and coarse cereals through area expansion and 
productivity enhancement in a sustainable manner in the identified districts of the country.

·To restoring soil fertility and productivity at the individual farm level and

·Enhance farm level economy (farm profits) to restore confidence amongst farmers.

Area Coverage under NFSM from 2017-18 onwards:

 From 2016-17, NFSM is being implemented in 638 districts of 29 states. NFSM-Rice is being 
implemented in 194 districts of 25 states. NFSM Wheat is being implemented in 126 districts of 11 states. 
NFSM-Pulses are being implemented in 638 districts of 29 states and NFSM-Coarse cereals are being 
implemented in 265 districts of 28 states.

Interventions included under programme

·Breeder Seed production of pulses was introduced under NFSM-Pulses programme.

·150 Seed Hubs are being implemented through IIPR Kanpur for increasing certified seeds of indigenous 
production of pulses in India through the Indian Institute of Pulses Research (IIPR), Kanpur and their 
centers.

·Supplying of Mini kits of pulses seed varieties not older than 10 years free of the cost (100% share) to the 
farmers.

·In addition to State Governments, the ICAR/KVKs/SAUs also involve in conducting the demonstrations 
on improved latest package of practices of pulses.

·15% allocation is marked for pulses under NFSM for production of quality seeds through State 
Governments.
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·The government has decided to create a buffer stock of pulses to control fluctuation of prices of pulses. 
Procurement has already started through the Deptt. of Food and Consumer Affairs.

Outcome:

·As per the target, NFSM has achieved the bumper production of rice (110.15 million tonnes), wheat 
(98.38 million tonnes), pulses (22.95 million tonnes) and coarse cereals (44.19 million tonnes), during 
2016-17 as per 4th advance estimates. The total food grains production achieved during 2016-17 is 
275.68 million tonnes i.e. (9.6%) increase against last year.

6. National Agriculture Market (e-NAM)

 Under the scheme, a pan India electronic trading portal (e-NAM) is deployed in selected regulated 
wholesale markets in States across the country and 585 markets are proposed to be integrated with e-NAM by 
March, 2018. E-NAM is reformed linked scheme and States are required to carry out pre-requisite reforms to 
enable (i) a single license to be valid across the State, (ii) single point levy of market fee, and (iii) provision for 
electronic auction as a mode of price discovery. Small Farmers' Agribusiness Consortium (SFAC) to act as the 
Lead Promoter of NAM.

Progress:
th th·On 14 April, 2016, Hon'ble Prime Minister launched the pilot of e-NAM on the 125  Birth Anniversary 

of Baba Saheb Dr. Bhim Rao  Ambedkar in 21 markets of 8 states.

·National Agriculture Market (e-NAM) scheme was approved on 1st July, 2015 withan initial allocation 
of Rs. 200 crore to link 585 wholesale APMC mandis across the country through a common e-platform.

·National Agriculture Market (NAM) is apan-India electronic trading portal which networks the existing 
APMC and other market yards to create a unified national market for agricultural commodities.

·The Central Government offers one time grant to the States / UTs up to Rs.30.00 lakh per market, based 
on their DPR for purchase of hardware, internet connection, assaying equipment and related 
infrastructure.

·Additional grant of Rs. 45 lakh per mandis envisaged in the budget announcement of 2017-18 for 
installation of sorting, grading & packing facility and compost unit in the e-NAM Mandis.

·In principle approval given to integrate 630 mandis in 18 States, UTs with e-NAM.

·To facilitate assaying of commodities for trading on e-NAM, common tradable parameters have been 
developed for 90 commodities.

·By 26th January, 2018, total 152 lakh tones of agricultural produce worth Rs. 36587crores has been 
recorded; 74 lakh farmers, 1.01 lakh traders and 53169 commission.

7.  Pradhan Mantri Kisan SAMPADA Yojana

 Government of India (GOI) has approved a new Central Sector Scheme – Pradhan Mantri Kisan 
SAMPADA Yojana (Scheme for Agro-Marine Processing and Development of Agro-Processing Clusters) with 
an allocation of Rs. 6,000 crore for the period 2016-20 on 3 May 2017 co terminus with the 14th Finance 
Commission cycle. The scheme is being implemented by Ministry of Food Processing Industries (MoFPI). PM 
Kisan SAMPADA Yojana is a comprehensive package which will result in creation of modern infrastructure with 
efficient supply chain management from farm gate to retail outlet. It will not only provide a big boost to the 
growth of food processing sector in the country but also help in providing better process to farmers and is a big 
step towards doubling of farmers income, creating huge employment opportunities especially in the rural areas, 
reducing wastage of agricultural produce, increasing the processing level and enhancing the export of the 
processed foods.
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The following schemes will be implemented under PM Kisan SAMPADA Yojana

·Mega Food Parks.

·Integrated Cold Chain and Value Addition Infrastructure.

·Creation / Expansion of Food Processing & Preservation Capacities.

· Infrastructure for Agro-processing Clusters.

·Creation of Backward and Forward Linkages.

·Food Safety and Quality Assurance Infrastructure.

·Human Resources and Institutions.

Output

 PM Kisan SAMPADA Yojana is expected to leverage investment of Rs. 31,400 crore for handling of 334 
lakh Mt agro-produce valued at Rs.1,04,125 crore, benefiting 20 lakh farmers and generating 5,30,500 
direct/indirect employment in country by the year 2019-20.

8.  Rashriya Krishi Vikas Yojana (RKVY)

 RKVY accords flexibility and autonomy to States in planning and executing projects related to 
agriculture and allied sectors. States are empowered to formulate strategies for development of the agriculture 
and allied sectors in a holistic way taking into account their agro-climatic conditions so as to effectively address 
their local needs and priorities, rather than continuing with business as usual mode of “one size fits all” formula. 
Besides planning and execution of projects, RKVY provides complete flexibility and autonomy to States to 
customize interventions as per local requirements.

·Government launched a revised RKVY Scheme in 2014-15 to provide more flexibility to States for 
boosting investment and enhancing productivity in agriculture and allied sectors.

·During 2014-15 to 2016-17 Maharashtra, Karnataka and Odisha have taken up 34 projects under PPP for 
Integrated Development of Agriculture (PPPIAD).

·Geo-tagging of assets created under RKVY has been initiated with technical support from National 
Remote Sensing Centre. More than 75,000 assets geotagged.

·The Central share of allocation for implementation of the scheme during the current year (2017-18) is Rs. 
4750 crore. The cabinet on 1st November 2017 has approved continuation of the ongoing centrally 
sponsored scheme (State Plan)-Rashtriya Krishi Vikas Yojana (RKVY) as Rashtriya Krishi Vikas 
Yojana- Remuneration Approaches for agriculture and Allied sector Rejuvenation (RKVY-RAFTAAR) 
for three years i.e. 2017- 18 to 2019-20 with a financial allocation of Rs.15722 crores. RKVY-
RAFTAAR's broad objectives are making farming a remunerative economic activity through 
strengthening the farmer's effort, risk mitigation and promoting agribusiness entrepreneurship.

9.  Pradhan Mantri Fasal Bima Yojna (PMFBY)

The erstwhile Crop Insurance Schemes have been reviewed in consultation with various stakeholders 
including States/ UTs. As a result of the review, a new scheme “Pradhan Mantri Fasal Bima Yojana (PMFBY) has 
been approved for implementation from Kharif 2016 along with pilot Unified Package Insurance Scheme 
(UPIS) and Restructured Weather Based Crop Insurance Scheme (RWBCIS). Under the PMFBY, the premium 
rates to be paid by farmers are very low and balance premium will be paid by the Government, to be shared 
equally by State & Central Government, to provide full insured amount to the farmers against crop loss on 
account of natural calamities. There is no upper limit on Government subsidy.
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Features:

·Covers all food grains, oil seeds and annual commercial/Horticultural crops.

·One season one rate – a uniform maximum premium of 2% for Kharif, 1.5% for Rabi, Food & Oil seed 
crops and 5% for Annual Commercial / Horticultural Crops.

·Covers all risks of crop cycle–preventive sowing; risk to standing crops and postharvest losses.

·For losses due to hailstorm, landslide and inundation assessment of yield losses at individual field level.

·Post-harvest losses for cut & spread crops on field up to 14 days due to cyclone/cyclonic rains and 
unseasonal rains.

·On account payment up to 25% of sum insured due to prevented sowing or mid season adversity.

10. Paramparagat Krishi Vikas Yojana (PKVY)

Paramparagat Krishi Vikas Yojana (PKVY) is one of the schemes under National Mission for Sustainable 
Agriculture (NMSA) to promote certified organic cultivation in 2 lakh ha covering 10,000 clusters. Financial 
assistance of Rs 50,000 per ha per farmer is provided in 3 years to develop the organic cluster of 20 ha each and to 
cover certified area by 2 lakh ha during 2015-16 and 2017-18.

Objectives of PKVY Scheme:

·Promote eco-friendly concept of cultivation reducing the dependency on agro-chemicals and fertilizers.

·To optimally utilize the locally available natural resources for input production.

·To promote use of local ITK techniques to manage the plant nutrition and protection.

·To develop potential markets for organic products

Target:

·Develop 10,000 clusters (20 ha) over 3 years and to increase certified area by 2 lakh ha 

Aims At:

·Realizing yield potentials in rainfed/hilly areas.

·Improving and sustaining soil health.

·Reducing cost of cultivation.

·Cluster based approach-each cluster 20 ha @ Rs. 50,000 per farmer/ha.

·Decentralized and participatory approach.

11.  Development of Mobile Apps

 Spreading agricultural related information to farmers in the poorest communities' has been made easier 
by pro life ration of mobile phones. Today, mobile apps and services are being designed and released in different 
parts of the world. Mobile apps help to fulfill the larger objective of farmers' empowerment and facilitates in 
extension services which can address the global food security issues. Many mobile apps have been developed for 
farmers.

·Kisan Suvidha App: This app provides information to the farmers on critical parameters viz Weather, 
Plant Protection, Input Dealers, Agro-advisories and Market Prices, etc. Downloads till 6th Dec, 2017: 
424752.

·Pusa Krishi Mobile App: This app has been launched by Union Agriculture Minister on March 21, 2016 
to help farmers to get information about technologies developed by IARI to realize the dream “LAB to 
LAND” of our Prime Minister. 



10

·Crop Insurance Mobile App: This app is used to calculate the Insurance Premium for notified crops 
based on area, coverage amount and loan amount in case of loaned farmer. It also be used to get details of 
normal sum insured, extended sum insured, premium details and subsidy information of any notified 
crop in any notified area. 

·Agri-market App: This app is use to fetch the market price of commodities from markets within the 
range of 50 km of the device's location using mobile GPS. There is another option to get price of any 
market and any crop in case person does not want to use GPS location. 

·CCE Agri – Mobile App: CCE Agri mobile app has been developed to digitize the information of crop 
cutting experiment conducted in field. It automatically captures the location of field through GPS. 
Photographs and data captured through the app are transfer to web server immediately. Reduced claim 
settlement time and a level of transparency have achieved. Experiments done till 6th Dec, 2017:235935.

·Crop Insurance Portal: The only Portal for all stakeholders including Farmers, States, Insurance 
Companies Banks Both Insurance Schemes viz. PMFBY and WBCIS Covered Information to Farmers 
on Premium, Cut Off Dates & Company Contacts for their Crop & Location on Web and through mobile 
app. Insurance Premium Calculator and Creation of Database of Notified / Allotted Dynamically 
Farmer's Application for Loan / Insurance and its Integration with Banks. 

12.  Attracting and Retaining Youth in Agriculture (ARYA): ICAR

The ARYA project was implemented to empower the Youth in Rural Areas to take up various Agri-
enterprises in Agriculture, allied and service sector for sustainable income and gainful employment. The project 
is running in 25 districts of 25 States through KVKs. With the target of 5000 youths, the project has been started. 
A total of 3242 rural youth were trained during 2016-17.

13.  Farmer FIRST (ICAR)

The Farmer FIRST aims at enriching Farmers–Scientist interface, technology assemblage, application 
and feedback, partnership and institution building and content mobilization. It provides a platform to farmers and 
scientists for creating linkages, capacity building, technology adaptation and application, on-site input 
management, feedback and institution building. Under this scheme, from the outlay of Rs. 14.22 crores, 52 
projects have been sanctioned to the ICAR institutes /SAUs. The scientists are working with more than 45000 
farm families directly under this project.

14.  Pandit Den Deal Upadhyay Unnat Krishi Shiksha Yojna - (ICAR)

Agricultural Education Division, ICAR, Department of Agriculture Research and Education, MoA and 
Farmers' Welfare, Govt. of India is actively participating in the Unnat Bharat Abhiyan of Ministry of Human 
Resources Development since 2015-16. Ministry of Agriculture and Farmers' welfare has been given 
responsibility to extend activities of Organic Farming, Natural Farming and Cow based Economics. During 
2015-16 ICAR has initiated Unnat Bharat Abhiyan activities related to capacity building of different progressive 
farmers in the field of Organic Farming, training programmes were organized by different Agricultural 
Universities on Natural Farming/Organic Farming/Cow Based Economy. It has made a great impact at National 
level and the farmers have been greatly benefited and are coming forward to make it mass movement. Keeping 
this in view and the interest shown by the farmers, it was decided to identify 100 farmers across the country 
having knowledge, skill, ability and experiences related to Organic Farming, Natural Farming and Cow based 
Economy and having facilities to conduct training programmes.

Objectives:

·To build skilled Human Resource at village level relevant to national needs towards organic farming and 
sustainable agriculture.
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·Provide rural India with professional support in the field of Organic Farming/Natural Farming/Rural 
Economy/Sustainable Agriculture.

·To extend other activities of Unnat Bharat Abhiyan at villages through the established centers.

Policy Response India has high population pressure on land and other resources to meet its food and 
development needs. The natural resource base of land, water and bio-diversity is under severe pressure. Food 
demand challenges ahead are formidable considering the non-availability of favourable factors of fast growth, 
fast declining factor productivity in major cropping systems and rapidly shrinking resource base. Agricultural 
productivity growth witnessed in the late 70s and early eighties was propelled by the green revolution 
technologies. But the productivity gains from green revolution technologies in Asia and particularly in India 
have essentially. Yield of major crops and livestock in the region is much lower than that in the rest of the world. 
Considering that the frontier of expansion of cultivated areas are almost closed in the region. The reasons are 
many and include grossly inadequate maintenance of irrigation assets, falling water tables, inadequate rural road 
networks, unresponsive research and extension services, soil damage from excessive urea use, weak credit 
delivery and a distorted incentive structure which impedes diversification away from food grains. The share of 
agriculture in the total national income declined sharply from some 50% in the 1950s to around 17 or 18% in 
more recent years. Of course, this phenomenon of declining importance of agriculture is part of the process of 
development itself. In developed economies like the UK, for instance, agriculture accounts for hardly 5% of 
national income. 

Indian agriculture is facing number of problem and tackling these problems and revitalizing agriculture 
will take time, money, understanding and political will. It will also require much greater investments in rural 
infrastructure of irrigation, roads, soil conservation, etc. and reinvigoration of the present systems of agricultural 
research and extension. While the central government can play a significant role in revamping systems, the main 
responsibility for strengthening rural infrastructure lies with the states. However, their financial and 
administrative support has weakened over time. In the last ten years India has added 150 million more mouths to 
feed but has increased food production by only 15 million tons. Hence there is beginning to be an imbalance in 
supply and demand. This is certainly not a good omen and requires immediate policy attention. Meeting the 
challenges of increasing food production now and in the future demand innovations that can lead to sustainable 
green revolution, which is now an ecological, social and environmental necessity in India. This involves new 
agricultural technologies and management systems providing increased productivity per unit of land, water, 
labour energy, investment without compromising on environment. To achieve the necessary yield growth 
without harming the environment is an enormous challenge. This challenge will have to be met largely through 
agricultural research, the annual rate of return to investment in agricultural research averaged 50-80 percent. 
Thus well directed agricultural research and development programs remain a wise investment of public funds. 
This has to be done under the shadow of ever- tighter public research budgets. For a bigger harvest in coming 
years, different initiatives have to be taken to jump-start the stagnant agriculture sector. This initiative could be 
three fold: (a) Use technology together with newer cultivation techniques, (b) Water management with 
harvesting excess Monsoon rainwater in the North and transporting it to the parched West and South, (c) 
Ensuring a better return to the farmers.

Some other Government Initiatives

 Some of the recent major government initiatives in the sector are as follows:

·The Agriculture Export Policy, 2018 was approved by GoI in December 2018. The new policy aims to 
increase India's agricultural exports to US$ 60 billion by 2022 and US$ 100 billion in the next few years 
with a stable trade policy regime.

·In September 2018, the Government of India announced Rs 15,053 crore (US$ 2.25 billion) procurement 



12

policy named 'Pradhan Mantri Annadata Aay Sanrakshan Abhiyan', under which states can decide the 
compensation scheme and can also partner with private agencies to ensure fair prices for farmers in the 
country.

·In September 2018, the Cabinet Committee on Economic Affairs approved an Rs 5,500 crore (US$ 
820.41 million) assistance package for the sugar industry in India.

·GoI is going to provide Rs 2,000 crore (US$ 306.29 million) for computerisation of Primary Agricultural 
Credit Society to ensure cooperatives are benefitted through digital technology.

·With an aim to boost innovation and entrepreneurship in agriculture, the Government of India is 
introducing a new AGRI-UDAAN programme to mentor start-ups and to enable them to connect with 
potential investors.

·The Government of India has launched the Pradhan Mantri Krishi Sinchai Yojana with an investment of 
Rs 50,000 crore (US$ 7.7 billion) aimed at development of irrigation sources for providing a permanent 
solution from drought.

·The Government of India plans to triple the capacity of food processing sector in India from the current 
10 per cent of agriculture produce and has also committed Rs 6,000 crore (US$ 936.38 billion) as 
investments for mega food parks in the country, as a part of the Scheme for Agro-Marine Processing and 
Development of Agro-Processing Clusters (SAMPADA).

·The Government of India has allowed 100 per cent FDI in marketing of food products and in food product 
e-commerce under the automatic route.

Road Ahead

India is expected to achieve the ambitious goal of doubling farm income by 2022. The agriculture sector 
in India is expected to generate better momentum in the next few years due to increased investments in 
agricultural infrastructure such as irrigation facilities, warehousing and cold storage. Furthermore, the growing 
use of genetically modified crops will likely improve the yield for Indian farmers. India is expected to be self-
sufficient in pulses in the coming few years due to concerted efforts of scientists to get early-maturing varieties of 
pulses and the increase in minimum support price. The GoI targets to increase the average income of a farmer 
household at current prices to Rs 219,724 (US$ 3,420.21) by 2022-23 from Rs 96,703 (US$ 1,505.27) in 2015-
16.

Case studies

1. Food security Army (Kerala)

The FSA has the technical knowledge of farming operations and is trained to carry those out with modern 
agro machinery. They are attired in FSA uniform and are ready to render services round the clock. Their services 
can be sought through mobile phones. They are the service providers for farming activities - the guardian of food 
security of the country.

Intervention 

Three years ago the Government of Kerala thought of an innovative idea to address this issue. The call of 
the hour was to create an able service provider for the farmer. The State visualised establishing a corps of highly 
disciplined and dedicated personnel, similar to the army, to work on farms to produce food and ensure food 
security for the country.

The platform to translate this vision into reality was provided by the Rashtriya Krishi Vikas Yojana. The total 
outlay of Rs 250.60 lakhs for the 3 phases was met from RKVY allocation of the State. The project had three 
phases.
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·The first phase comprised of putting in place veritable artillery of new generation agro-machinery that is 
user friendly, health and life caring and drudgery removing and establishing a quality training hall that is 
inspiring and motivating.

·The second phase involved large scale demonstrations of operations of the FSA, to convince the farmer 
of the competence and usefulness of the FSA.

·The third phase was the actual creation of FSA service centres at village level.

Outcome

Creation of the FSA was a unique venture for bringing back prosperity in the agrarian sector and creating 
an invaluable human resource dedicated to this sector. It provided an opportunity for the youth to serve the 
country. The scope of the FSA is spreading from village to village in Kerala and also to other states.

2. Increasing productivity of sugarcane by ring pit method of cultivation

Among the various agriculture crops, sugarcane is one of the most remunerative crops. Sugarcane is also an 
important cash crop of Haryana and is cultivated in its northern part especially in districts of Ambala, 
Kurukshetra, Yamuna Nagar, Karnal, Panipat and Sonipat. Sugarcane productivity in Haryana was also, like in 
other parts of the country, stagnating whereas the cost of cultivation of sugarcane has been increasing. This led 
the State Government to look for new techniques to raise the productivity of the crop substantially. 

The State's search led to a very suitable technique known as 'Ring Pit Method'. The method, in farm trials, 
proved not only cost-effective but also demonstrated that the yields can be increased to two or three times 
compared to the conventional 'Row-to-Row' planting technique. This technology, thus, has the potential of 
raising the present average productivity of about 70 MT/ha by three fold. Government of Haryana zeroed on this 
system of sugarcane cultivation as the best among the presently available techniques of cultivation for promoting 
the same for adoption in the State.

Intervention 

Haryana has taken up several programmes for sugarcane development in the state, which includes 
production of sugarcane seed and promotion of sugarcane cultivation. However, this innovative programme of 
promoting 'ring pit' method of cultivation was taken as a 'demonstration programme' to demonstrate to the 
farmers the method and also the productivity gains possible by its adoption. The state Government provided 
assistance of only Rs 6,000 per acre under RKVY for hiring of pit digging machine and paying labour charges 
etc.

Outcome

Technology demonstration of the ring pit method of planting sugarcane has led to many farmers adopting 
the same. By adopting the Ring Pit Method of sugarcane cultivation, the sugarcane yield has increased from an 
average of about 700 quintals/hectare to about 2000 quintals/ hectare in farmers' fields, registering an increase of 
167 to 195 %. The average net income of farmers has increased by Rs 48000 to Rs. 119637 per acre or Rs. 120000 
to Rs. 300000 per hectare. Like Shri Amarjit Singh, resident farmer of Jharauli Kalan, a village in the district of 
Kurukshetra, harvested 850 quintals in an acre of land when sugarcane was cultivated through ring pit method. 
His income increased by Rs 65000/acre.

3.  Assured irrigation for Increasing Cropping Intensity in Assam

The state receives high rainfall of over 2000 mm on an average per annum. Erratic spreads of monsoons, 
in many years, also do not match the water requirement of crops. If water shortage occurs early in crop 
development, maturity gets delayed and impacts yields negatively. Similarly, moisture shortage in the late 
growing season affects quality of produce to a great extent. The twin challenges of large fallow lands and lower 
productivity on account of erratic rainfall, if addressed, can convert Assam into rice bowl of India taking green 
revolution to the East.
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Public investment for ensuring assured irrigation by minor irrigation projects in Assam received first 
major boost during 2001-2005 through the World Bank aided Assam Rural Infrastructure and Agriculture 
Services Project (ARISP). The project provided subsidized Shallow Tube Wells with pump sets to individual or 
small groups of farmers for utilizing the available ground water.

 RKVY intervention

Department of agriculture, government of Assam decided to scale up minor irrigation related 
interventions under RKVY to boost ongoing efforts during 2008-2009. These interventions were prioritized as 
RKVY flagship scheme with a total outlay of Rs.7.90 Cr, Rs.17.22 Cr and Rs.130.26 Cr during the years 2008-
09, 2009-10 and 2010-2011 respectively. Minor irrigation interventions under RKVY included private Shallow 
Tube Wells (STW) with diesel / electrical pump sets to pump ground water, installing Low Lift Pumps (LLP) for 
lifting flowing surface water, Deep Tube Wells (DTW) both on individual and community basis and constructing 
minor check dams on permanently flowing streams for providing irrigation facilities. All these interventions 
provide irrigation facilities during Rabi and Boro seasons and thereby bring additional area under cultivation 
raising cropping intensity.

Outcome 

Substantial progress has been made in the creation of irrigation related assets by RKVY during the last 
three years. As per recent available statistics (December 2011), the department of Agriculture created assured 
irrigation facility (under utilization) for 4.70 lakh hectare which is 16.8 % of Net cropped area. Together with 
intervention of state irrigation department the current area under assured irrigation in the State is 7.73 lakh 
hectares which is 27.5% of Net cropped area against national average of 39%. In comparison to situation in 2006-
07 the current Net shown area in the State is 28.10 lakh hectares and average cropping intensity is 142% against 
national average of 139%. Assured irrigation together with coordinated intervention in the field of 
mechanization, marketing and farm extension helped the state in achieving accelerated growth with a significant 
shift in cropping patterns and enhanced production.

Conclusion

Agriculture is the mainstay of Indian economy. In the last 20 years, globalization has made a great impact 
on the Indian agriculture. There is a significant change in social, physical and economic infrastructure in Indian 
agriculture. Some new initiatives have taken by state and central governments in agriculture development. 
Indian agriculture turned into corporate agriculture & continues making a strong presence on the world map. 
Indian government is taking new steps and measures to improve working and to make efficient infrastructure of 
Indian agriculture and continuing working towards the welfare of farmers. It has accelerated the growth of 
agriculture and has improved the framework of Indian agriculture industry. Now we need to pay more attention 
and to be more focused towards new developments in the Indian agriculture industry.
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In 2050, the world will count 9.6 billion people, 70% living in cities with an average income almost twice 
as high as today. As a result, global demand for animal products will continue to grow and play a critical role in 
accomplishing Sustainable Development Goals (SDGs) through global food security and nutrition. It 
necessitates 20 g of animal protein per person per day or 7.3 kg per year per person, which can be achieved by an 
annual consumption of 33 kg lean meat or 45 kg fish or 60 kg eggs or 230 kg milk, respectively. These sources are 
usually combined in the daily food intake (FAO, 2014). Under-consumption of these recommended animal 
sourced foods (ASF) paves way for vicious cycle of under-nutrition and several diseases including incidences of 
stunting, wasting, anemia etc.  

India, an agrarian country, is the second most populous country with highest livestock population in 
world. But the actual potential of the livestock has not been harnessed to cater the food needs of people. It is 
evident by the one-third world average productivity of livestock in India. The World Population Prospects: The 
2017 Revision, published by the UN Department of Economics and Social Affairs estimated that the population 
of India is expected to surpass that of China, in roughly seven years or around 2024. 

Why animal sourced food (ASF)

With a tremendous (4.5 times) increase in GDP, India witnessed only 3 times increase in per capita 
consumption in the past two decades. Adding evidence to this condition, NITI Aayog, (2019) divulged that only 9 
per cent Indian kids in the age group 6 to 24 months get proper nutrition, one-third grow up stunted and tackling 
malnutrition. Global Nutrition Report (2016), states that India ranks 114th out of 132 countries on under-5 
stunting, 120th out of 130 countries on under-5 wasting and 170th out of 185 countries on prevalence of anaemia. 
The report further indicates that anaemia continues to affect 50 per cent of women including pregnant women 
and 60 per cent of children. 

Globally, efforts have been intensified to provide food and nutritional security by improving the per 
capita consumption of nutritious foods. It can be possible with increase in per capita availability by increasing 
production and productivity of food sources. It imposes emphasis on rapid growth in agriculture, livestock and 
allied sector to provide intimately interconnected food and nutritional security. Such growth demands livestock 
farmers to adopt input-saving and profit-multiplying technologies which can be possible through sound 
extension & advisory services. 

The extension agencies face resource constraints including limited finances and manpower deficit. 
Beside this, the formal extension system is unable to cater the information needs and skill requirements of 
livestock farmers due to larger operational area. This makes imperative to relook into the current extension 
service delivery and think of alternate systems of information delivery to meet informal education needs of the 
farmers. NITI Aayog (2015) also emphasised on strengthening the extension services in livestock sector. 
Keeping these facts and scenario in view, this paper proposes and delineates various approaches in extension 
intervention to propagate nutrition-sensitive livestock farming practices. 
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Safety of animal source food

 José Graziano da Silva, Director-General, FAO opined that there is no food security without food safety, 
which is the base for healthy diets and lives. Food safety is a global concern. Since, food safety and food security 
are inter-related concepts, Poorly stored animal source foods will cause illness and diseases. The extension & 
advisory services on proper handling, storage, preparation and consumption of safe ASF would help to overcome 
the threat to health due to unsafe foods. Further, food safety standards and procedures have to be publicized 
among both producer farmers and consumers for safe production and consumption of animal sourced foods. 
Children at school have also to be educated on food safety in general including an appropriate focus on animal 
source food. Production beyond the demand of animal source food is a burden to smallholder farmers. 
Motivating and supporting the farmers to establish and run Farmer Producers' Organization (FPO) can help them 
in strengthening the value chain. Proper storage, value addition and export to other countries are few of the 
solutions to encounter the over production of livestock produce. Hence, extension agencies should give 
emphasis to entrepreneurship development and development of commodity interest group (CIG).

Livestock: Not competitive but compassionate and complement

A new study by FAO published breakthrough findings in Global Food Security report, 2016. The study 
found that livestock farming makes a significant headway meeting the global food needs. The below mentioned 
findings nullify the misconception on feed-food competition and about livestock farming.

Food miles posing threat to environment

Food system across India varies from region to region. E.g. per capita availability of egg in Uttar Pradesh 

S.No. Old study Global Food Security  report, 2016  
1 Livestock is 

considered as a  
resource drain 

 

• Livestock rely on forage, crop-residues and by-products.  
• 86% of livestock feed is not suitable for human consumption.  
• Animals also add to agricultural production through manure 

production and drought power. Further, keeping livestock provides a 
secure source of income for over 500 million poor people in many in 
rural areas.    

2. They have low feed 
conversion efficiency 

 

• Livestock products make up 18% of global calories, 34% global 
protein consumption and provide an excellent source of macro-  and 
micro-nutrients. 

3. They use a large share 
of agriculture land 

 

• 2.5 billion ha land to produce livestock feed.  
Of which, 77% are grassland which could not be used as crop lands.  

• Livestock use large areas of pastures (25.49 % of total land area in 
world and 3.44% of total land area in India, where nothing else could 
be produced.  If not consumed by livestock, crop residues and by -
products could quickly become an environmental burden as the 
human population grows and consumes more and more processed 
food. 

4. They compete for 
cereals. 
E.g., 6-12 kg cereal is 
required to raise 1 kg 
beef 

• At global level, only 3 kg of cereals is needed to produce 1 kg of 
meat. It also shows important differences between production 
systems and species. For example, because they rely on grazing and 
forages, cattle need only 0.6 kg of protein from edible feed to produce 
1 kg of protein in milk and meat. Cattle thus contribute directly to 
global food security.  
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is 10 eggs per annum, while 237 eggs per annum in Tamil Nadu. Similarly, Punjab has 1120 gm of per capita 
availability of milk per day, while Damn and Diu has 9 gm of per capita availability of milk per day. Such extreme 
variations across India escalate the food miles in supplying the animal source foods. The deficit of local animal 
source food (ASF) implies the need to improve those ASF-producing livestock farming activities. Concepts of 
“local food” and “food miles” have become more powerful in policy discourses built around sustainable 
agriculture and alternative food systems (Coley et. al., 2009). Studies alarmed that road, air, rail and sea transport 
produce nearly 60, 20 and 10 percents of the world's food transport carbon emissions, respectively (Food Miles 
Report 2005). Making the adversity into opportunity, the extension personnel should intervene to diversify the 
livestock farming activities to produce required ASF.

A.  Extension intervention to promote diet diversification 

Dietary diversity concerns how to ensure access for each individual to a quality and safe diet with 
adequate macro- and micronutrients. Animal source foods are essential sources to provide more than macro- and 
micronutrients.

Dietary diversity is an indication to assess dietary quality in low-income countries 

Extension intervention incorporating pragmatic planning, implementation, monitoring, evaluation, 
follow-up and feedback mechanism have to be made to diversify the livestock farming activities by following the 
steps mentioned below.  

·Study the local resources to find the gap between the available and required resources to diversify the 
farming practices desirably.

·Build the capacity of the farmers, farm women and youth by appropriate combination of extension 
methods.

·Develop and disseminate best-fit technology packages involving farmers through participatory 
technology development besides technology generation at laboratory. 

·Support the livestock farmers through extension intervention by helping the farmers to enhance the 
sustainability in production, economies of scale and social capital. 

Points to ponder for livelihood diversification 

·Focus on youth and women in agripreneurship development

·Develop and disseminate package of regionally best-fit farming practices 

·Enhance the market participation by farmers (eg.: eNAM) 

·Conduct region-specific information need analysis 

·Disseminate the needed information by linking the information sources (eg.: KCC, Kisan suvidha app, 
m-kisan portal) with farmers

·Conserve and support smallholder farmers and family farmers

·Impart training to extension workers on nutritional security and public health aspect 

·Develop location-specific extension models 

Diversifying livestock farming in the local area builds and strengthens the local or regional animal source 
food network with minimal local food miles. Prompt extension & advisory service helps to produce more 
livestock produce and thereby animal source food. More production would eventually lead to increased 
availability of ASF at an affordable or cheaper rate. As a result, ASF would be considered as necessity rather than 
luxury.
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B. Fodder focused extension intervention

The productivity of livestock in India is almost one-third of world average. Environmental sustainability 
necessitates transforming the scenario of more livestock with low productivity into less livestock with more 
productivity. This transformation eventually escalates the demand of feed and fodder to feed livestock farming 
with an ultimate overburden to the current feed and fodder deficit. Vision 2050, IGFRI envisages that India, 
currently, faces 35.60, 10.95 and 44.00 percents of net deficit in green fodder, dry crop residue and concentrate 
feed ingredients, respectively to feed its livestock. The current annual fodder growth rate would result in 18.40 
and 13.20 percents of net deficit in green fodder and dry fodder requirement, respectively in meeting the demand 
of 1021 million tones green fodder and 631 million tones dry fodder in 2050. The required annual fodder growth 
rate is 1.69 per cent. However, the requirement concentrate feed can be met from existing cereal production. 
Fodder development schemes - An entrepreneurial avenue 

·Promoting perennial grasses 

·Fodder preservation technologies 

·Community grazing land management 

·Community fodder bank and seed bank 

·Unconventional feed resources 

·Ration balancing programme 

·Community feed mill 

·Feeding native poultry based on scavenging feed resource base (SFRB) 

C. School children focused extension approach

Hungry even after eating: An impetus for incorporating ASF in mid-day meal

An empty stomach feels difficult to fill the brains. CAG audit report (2015) states that in most of the states 
children are not getting the prescribed level of nutrition through the food supplied under the mid-day meal 
scheme. Since, today's children are tomorrow's citizens, the policymakers have to find solutions for providing 
nutritious food in required quantity to the children. Animal source foods provide more than macro- and micro-
nutrients. Hence, there should not be anymore delay in inclusion of animal source foods in midday meal in states 
where ASF is not currently included in midday meal. Inclusion animal source food like milk and egg ensures 
dietary diversification for school-going children. It also effectively tackles malnutrition by providing essential 
macro- and micro-nutrients to children. 

National Dairy Development Board (NDDB) in promoting milk and milk products

NDDB Foundation for Nutrition (NFN), a foundation promoted by the National Dairy Development 
Board (NDDB) and its subsidiaries, would strive to contribute towards eradication of malnutrition in school 
children by providing them safe and nutritious products. One of the major objective of NFN is to promote 
consumption of milk and milk products including fortified milk and milk products.

Akshayapatra, Bengaluru

Akshayapatra is a not-for-profit organization headquartered in Bengaluru, India. It began mid-day meal 
programme in 2000 under Public-Private Partnership (PPP) model when National Programme of Nutritional 
Support to Primary Education (NP-NSPE, 1995) launched as a Centrally Sponsored Scheme (2001). Its service 
has grown from just 1,500 children in 5 schools in 2000 to serving 1.76 million children from 15,024 schools 
across 12 states in 2019. Odisha finds a way to serve children eggs at mid-day meals catered by International 
Society for Krishna Consciousness (ISKCON)-linked NGO.
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Strengthening nutrition-sensitive extension intervention through policy interventions

·Regional policy: Bottom-up and participatory extension approach 

·Forward and backward linkages in value chain 

·Contract farming 

·Private extension services 

·Priority in CSR activities 

·ASF in mid-day meal programme 

·Safe ASF production 

Conclusion

Livestock has greater scope and potential to harness in providing nutritional security.  Keeping 
sustainability in view, development and dissemination of best-fit nutrition-sensitive livestock farming practices 
through extension services involving local people would build and support the local food system. Pragmatically, 
extension agencies should additionally focus on consumer-centric extension rather than focusing on the age-old 
farmer-centric extension alone. Suitable changes in the existing policies have also to be made to improvise the 
access of ASF to everyone without waiting for economic growth to do it. This paper proposes three important 
conclusions which need extension intervention. The first is that diversify the local agriculture and livestock 
farming activity to produce and consume local animal source foods to reduce food mile and make animal source 
foods necessity by ensuring its availability, accessibility and affordability. From production to consumption, 
food safety is a shared responsibility. Hence, the second conclusion is that educate the animal source food 
producers and consumers on safe handling, storing and consumption of animal food sources to promote public 
health. Finally, the focus has to be on both, farmer-centric and consumer-centric extension to enhance the impact 
of extension interventions towards nutrition security, health and well being.
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In one or another way, agriculture is integral to the physical and economic survival of every human being. 
The United Nations forecasts that the global population will reach more than 9 billion by 2050. To feed everyone, 
food production will have to increase 70 per cent. Helping the world's farmers to achieve this target is 
challenging in itself, but beyond providing food, agriculture sustains the economies of most countries in 
significant ways, especially in the developing world. (Anonymous, 2018)

To meet this challenge in a fast-changing world, new tools, processes and ways of organizing-i.e. 
innovations-are needed to make agriculture more efficient in economic, social and environmental terms (Hall, 
Mytelka and Oyeyinka, 2006). Past efforts have tended to focus solely on technology. Previous approaches to 
technological change in agriculture have been based around supplying technology in a simplistic, top-down 
manner. These approaches had some success for relatively simple innovations in conducive settings. However, 
these simplistic approaches are not adequate for the task of meeting the complicated challenges facing 
agriculture today. Historically, new agricultural technologies have been developed by public research 
organizations and then transferred to farmers by public extension services (Sulaiman, 2015). The emerging issue 
is that the widespread adoption of new agricultural technologies and practices is a challenge that often requires 
more than knowledge transfer to increase the economic, social and environmental value created through 
agriculture.

The changing approaches for agricultural development

With change in agricultural development process, ideas of innovation also have changed, so the 
approaches which are contributing in research and development also will change. If we see in history, that time in 
India for agricultural research and development first attempt was made before 60 years ago, in 1960, Transfer of 
technology was introduced, it was a blanket approach. They collect only agricultural things with good 
characteristics and disseminate them to sustain the livelihood. For mitigating the food demand the government 
has have introduced following approaches.  

National Agricultural Research System (NARS):

• In the 1980s, the concept of the “National Agricultural Research System,” or NARS, was developed to 
guide investments in agricultural development. 

• NARS concept generally focused on strengthening research supply by providing physical infrastructure, 
equipment, management, policy support and human resource development at the national level. 

Strengths of NARS: 

 The NARS framework has been effective in creating agricultural science capacity and in making 
improved varieties of major food staples available, particularly in Asia, where they transformed food production. 

Shortfalls of NARS: 

 Research is not explicitly linked to technology users and other actors in the sector. As a result, NARS 
priorities are slow to reflect clients' needs and changing circumstances in the sector. The NARS framework is 
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poorly suited for responding to rapidly changing market conditions and providing technologies for producers to 
supply emerging, high-value niche markets. By emphasizing the development of the capacity of the research 
system, the NARS framework tends to limit attention to other factors that enable new technologies to be used.

Agricultural Knowledge Information System (AKIS)

• The concept also focuses on research supply it gives, much more attention to the links between research, 
education, extension and the identification of farmers' demand for new technologies. 

• Strengthened research systems may increase the supply of new knowledge and new technologies, but 
they may not necessarily improve the capacity for innovation throughout the agricultural sector. 

• The concept recognizes that multiple sources of knowledge contribute to agricultural innovation and 
gives attention to developing channels of communication between them. The addition of educators to the 
framework is notable. The framework clearly recognizes that education improves farmers' ability to 
engage in innovation processes.

Strengths the AKIS: 

 AKIS recognizes that multiple sources of knowledge contribute to agricultural innovation and gives 
attention to developing channels of communication between them. The emphasis on innovation as a social 
process of learning broadens the scope of agricultural research and extension to include developing local 
capacities. AKIS clearly recognizes that education improves farmers' ability to engage in innovation processes. 

Shortfalls the AKIS: 

 The focus is restricted to actors and processes in the rural environment and the framework pays limited 
attention to the role of markets (especially input and output markets), the private sector, the enabling policy 
environment, and other disciplines/sectors. The AKIS framework recognizes the importance of transferring 
information from farmers to research systems but tends to suggest that most technologies will be transferred 
from researchers down to farmers.

Dealing with these multiple limitations of that approaches and for facing future challenges, there was a 
need for involvement of stakeholders as well as research and technology development in coordinated manner. 
So, the emphasis of AEAS (Agricultural Extension Advisory Services) has shifted from technology transfer to 
improving the innovation capacity among different stakeholders. That's why in 2000 Agricultural Innovation 
System (AIS) was emerged. Its focus on how innovation can be scaled up and innovation capacity can be 
developed among stakeholders.

Agricultural innovation systems (AIS)

The innovation systems concept goes further in recognizing a broader range of actors and 
disciplines/sectors involved in innovation, particularly the private sector in its many guises along the value 
chain. Innovation systems analysis recognizes that creating an enabling environment to support the use of 
knowledge is as important as making that knowledge available through research and dissemination mechanisms. 

Strengths of AIS: 

 This concept, which has been tested widely in the industrial sector, offers a holistic way of strengthening 
the capacity to create, diffuse, and use knowledge. Aside from knowledge and skills, capacity development 
includes the attitudes and practices that influence the way organizations deal with knowledge, learning, and 
innovation and the patterns of relationships and interactions that exist between different organizations. The 
concept strongly links innovation and investment needs. 
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Limitations of AIS: 

 This concept remains largely untested in the agricultural sector. It is difficult to diagnose the interactions 
and institutional dimensions of innovation capacity from analysis of published data sources, as these not 
routinely tracked in industry and national statistics. Less emphasis is placed on education.

What is innovation and innovation system?

 Innovation is the process by which individuals or organizations master and implement the design and 
production of goods and services that are new to them, irrespective of whether they are new to their competitors, 
their country, or the world. (World Bank 2006).

An innovation system is a network of organizations, enterprises, and individuals focused on bringing 
new products, new processes, and new forms of organization into economic use, together with the institutions 
and policies that affect their behavior and performance. (World Bank 2006).

Concept of Agricultural Innovation Systems:

The concept of AIS is a strategic framework that takes a demand-driven, interactive approach to 
technological and institutional change in agriculture. It emphasizes a continuing process of stakeholder 
interaction in a wider enabling environment to address constraints, thus inducing innovation. This capacity to 
innovate needs to be developed at the individual, organizational and enabling environment scales. It includes 
both technical capacity, such as learning a new grazing method, and functional capacity, such as being able to 
partner with others to effectively manage common pasture. A dynamic capacity development process is needed 
to create an enabling environment that enhances innovation capacity at national level. 

What is Agricultural Innovation system?

A network of organizations, enterprises and individuals focused on bringing new products, new 
processes and new forms of organizations into economic views, together with the institutions and policies that 
affect their behavior and performance (World Bank 2012).

AIS is a framework to better understand the process of knowledge generation, sharing access and 
exchange among stakeholders and put them into economic and social use. 

It focuses on the process of innovation rather than on production (Hall, 2005) and allows for the 
exploration of the roles of various stakeholders and the way their interactions (a major part of innovation 
processes) are shaped by the institutional, economic and policy environment (Hall, Mytelka and Oyeyinka, 
2006.) It is the interactions of stakeholders across scales that give rise to innovation.

Importance of AIS:

• It is essential to ensure that both existing and new knowledge will be used more effectively for the 
livelihoods of the rural poor.

• Research and researchers are not the only contributors to innovation and change – rather, innovation and 
innovation systems require different sets of actors.

• Improved communication, information and interaction through the internet and other channels allow the 
use of new ideas and knowledge from various sources.

Actors involved in AIS:

• •

• •

Researcher Traders

Extension agents Agro Service Providers
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Agro Processors Private Agencies

Input Dealers NGOs

Distributers Farmers

Role of stakeholders in AIS: 

Facilitator Coordinator 

Communicator Knowledge Source

Collaborator Policy Formulator and Implementer

• •

• •

• •

• •

• •

• •

Important activities of AIS:

The perspective of the innovation systems concept recognizes the importance of these activities but gives 
more attention to (i) the interaction between research and related economic activity, (ii) the attitudes and 
practices that promote interaction and the learning that accompanies it, and (iii) the creation of an enabling 
environment that encourages interaction and helps to put knowledge into socially and economically productive 
use.

Conceptual model of AIS:

Based on a conceptual model proposed by Spielman and Kelemework (2009), four primary AIS domains 
comprising public, civil society, and private-sector actors are proposed: 

• research and education, involving research institutes, universities, and vocational training centres; 

• business and enterprise, involving various value chain actors, agribusiness, producers, and consumers; 

• bridging institutions, involving stakeholder platforms, contractual arrangements, and various types of 
rural advisory services; and

• an enabling environment, involving governance and policies as well as behaviours, mindsets, and 
attitudes (Figure 1). 

Figure 1:  Conceptual diagram of AIS
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The actors in the system engage in collective action at various levels, from local to global, and with 
various objectives, be it a product, process, or any other type of innovation.

Extension Roles in AIS

• To organize or supported farmer groups

• Developed individual farmer and farmer group capacity through training 

• Conducting village-level demonstrations 

• Facilitating exchange visits

• Developed capacity of others involved in service delivery 

• Bridging between project staff and farmers

• Arranging meetings between farmers and project staff, and donors. 

• Link provides producers to buyers

In the past few years, Extension Advisory Services (EAS) perform their traditional roles like 
communicating, training of technical information. Now, participation or involvement of the private sectors at 
same platform there is a need to develop new knowledge, skills and expertise among all. So, AIS try to develop 
capacity among all at various levels.

Capacity development in AIS

Morgan (2006) states that capacity “is the ability to do something”, and that this ability is collective 
because it cannot operate in isolation from the individual's relation to the wider environment and the influence of 
the system on the individual. 

Capacity development is the sum of efforts needed to nurture, enhance and utilize the skills and 
capabilities of people and institutions at all levels- locally, nationally and regionally and internationally. 

The individual, the organizational and the enabling environment. Instead of only focusing on one 
'dimension' and then trying to 'scale up' projects, efforts at capacity development need to occur in all 'dimensions' 
(Hambly and Sarapura, 2009). 

For AIS, the focus is on developing a continuing ability to innovate. This capacity is dependent on the 
institutional and policy environment in which it arises, making it context specific (Hall, 2005). The FAO 
Capacity development Framework identifies two types of capacities: technical and functional (FAO, 2010). 

Technical capacities are the knowledge, skills and behavior needed to carry out technical tasks, such as 
research, conservation tillage, or meet food safety standards. Functional capacities are the skills, knowledge and 
behaviour needed to effectively utilize technical capacities, including communication, leadership and 
management skills, as well as networking and planning. Functional capacities include the ability to influence and 
formulate policy, create and exchange knowledge, form effective partnerships, and implement effective 
initiatives. Despite disagreement on terms, there is general agreement that a balance of both types of capacity is 
needed to have the capacity to do something, in this case to innovate.

Wide range of skills needed for agricultural innovation and the growing number of actors involved 
necessitates building new capacities at the……… 

1. Individual level

2. Organizational level

3. Enabling Environment level
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1.  At the Individual Level 

Capacity development at the level of an individual entails the ability of people to function in a context 
that is likely to be constantly changing, and thus requiring both critical thinking and practical technical skills. In 
terms of agricultural innovation, this is the ability to understand and perform a role of putting knowledge into 
use. This may require, for example, the development of technical capacities such as learning about plant disease, 
identification and management and functional techniques, such as interpersonal communication skills that 
develop self-awareness, as well as competencies that convey ideas and knowledge to others.

2.  At the Organizational Level 

Capacity development at the organizational 'dimension' considers an organization's ability to function in 
a given context. For agricultural innovation, this is primarily the ability of an organization to fulfil its role in 
bringing knowledge into use. As with the individual dimension,this requires both technical and functional 
capacities to innovate. Technical capacities for an organization might include expertise and equipment. 
Functional capacities include set responsibilities among experts to, for example, work in a team or design, build, 
operate and maintain equipment. This organizational capacity is dependent on the capacities of individuals in the 
organization (such as a project manager or laboratory technician) but also depends on the capacity of the 
organization itself to make good use of people within or networked to the organization, including effectively 
managing other assets and resources.

3.  At the Enabling Environmental Level 

Capacity development in the enabling environment dimension influences how the wider environment of 
the system affects and is affected by the ability of individuals and organizations to function. For agricultural 
innovation, regulations, funding policies, standards, cultural debates, market structures and price trends are all 
typical ways in which the environment affects the ability of individuals and organizations to put knowledge into 
use. Technical capacities include laws, regulations and investments in infrastructure. Functional capacities 
include societal values and norms of collaboration.

Strengths of AIS

• Explicitly recognizes the complementary knowledge and expertiseheld by different actors and the 
importance of combining different types of knowledge (technical, institutional, policy, etc.) through 
facilitated interactions for innovation to happen. 

• Highlights the existence and importance of several types of innovation processes and the importance of 
institutional and policy changes that facilitate innovation processes. 

• For EAS, the application of AIS is helping them to widen the role from an agency for technology delivery 
to an enabler of innovation processes.

Shortfalls of AIS

• Many funders are unwilling to invest in such intangible capacity development efforts

• In general, operational skills in managing innovation such as facilitation, brokering, and relationship 
building are in short supply and there are not enough professionals who can coach those interested in 
piloting and learning from AIS approaches.

• Problems in the agriculture sector require participation of stakeholders across scientific disciplines with 
development organizations. 

• Power dynamics in the innovation platforms
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•

• Difficult for bringing 'experts and 'beneficiaries' on the same page, 

• Lack of trust

• Varying incentives and capacity

• Difficulties in setting and enforcing rules. 

• The AIS framework also doesn't have any particular format that works in every context but recognizes 
rather diversified approaches to be experimented and adapted for innovation, which makes it hard to 
comprehend and prescribe. 

• Competencies to facilitate interactions among stakeholders and operational skills for facilitating, 
brokering, and relationship building are also missing or in short supply for fostering networking and 
innovation.

Table 1: Defining features of the NARS and AKIS frameworks in relation to AIS

Overall, the three systems are interlinked, as 'NARS focusses on the generation of knowledge, AKIS on 
the generation and diffusion of knowledge, and AIS on the generation, diffusion, and application of knowledge' 
(Roseboom, 2011)

Opportunistic behavior 

Defining feature  NARS AKIS AIS  

Purpose Planning capacity for 
agricultural research, 
technology development, 
and technology transfer 

Strengthening 
communication and 
knowledge delivery 
services to people in 
the rural sector 

Strengthening the capacity 
to innovate throughout the 
agricultural production and 
marketing system  

Actors Research organizations Farmers, research, 
extension and education  

Potentially all actors public 
and private sectors 
involved  

Outcome Technology invention and 
technology transfer 

Technology adoption and 
innovation 

Different types of 
innovation  

Organizing 
principle 

Using science to create 
inventions  

Accessing agricultural 
knowledge  

New uses of knowledge for 
social and economic 
change  

Mechanism for 
innovation 

Transfer of technology Knowledge and 
information exchange  

Interactive learning  

Degreeof market 
integration 

Nil             

 

Low High  

Role of policy Resource allocation, 
priority setting 

Linking research, extension 
and education 

Integrated component and 
enabling framework   

Nature of capacity 
strengthening 

Infrastructure and human 
resource development 

communication between 
actors in rural areas  

Interaction between all 
actors and enabling 
environment  
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Conclusion:

NARS was launched for planning capacity for agricultural research, technology development and 
technology transfer, while AKIS was for strengthening communication and knowledge delivery services to 
people in the rural sector and AIS was initiated to strengthen the capacity to innovate throughout the agricultural 
production and marketing system.

Conceptualizing the AIS, It is strengthening the skills and attitudes of the stakeholders to enable 
innovation, nurture an institutional environment which is supportive to the flow of knowledge, as well as create 
policies and practices that determine how well these interactions work. Thus, the innovation systems approach 
not only focusses on the relevant stakeholders in a system but also their network to understand the flow of 
information among them. The concept of innovation has changed in recent times from a research-driven process 
to an interactive process with a much broader range of activities, actors, practices, policies and context. 
Innovativeness, as a driver of social and economic change, can bring significant developments in the rural 
sectors of developing countries.
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Manpower Requirement in Agricultural Extension 

Adequacy of manpower is an important factor in effective delivery of extension services. The manpower 
requirement has typically been determined on factors such as geographical area, net cultivated area, crops and 
cropping pattern, number of households/operational holdings and system of cultivation-irrigation or rainfed. 

The existing sanctioned strength of extension functionaries, vis-à-vis the positions filled, and relative 
strength of private extension service providers, determines the total manpower available. The manpower 
deployed in extension services includes agri-preneurs, DAESI trained input dealers, para-technicians, NGOs, 
agri-business companies, Farmer Producer Organisations (FPOs), Cooperatives, etc. Besides, extension is 
supported through modes such as mass media network, Kisan Call Centre (KCC), network of Krishi Vigyan 
Kendras (KVK), State Agricultural University (SAU), Central Agriculture Universities (CAUs), credit 
personnel of various financial institutions, Indian Council of Agricultural Research (ICAR) extension outreach 
programs etc. 

Conventionally, manpower based extension has been the primary vehicle for engagement with the 
clientele. In an environment where, the level of literacy among the farmers was low and they suffered from long 
held and strong belief system, that always defied the behaviour change interventions, face to face interface 
between the extension functionary and the farmer was more credible and effective. Since manpower was always 
a constraint and other forms of medium had their own advantage in communication, alternatives like traditional 
art forms and modern forms like print, audio, video and electronic form since the advent of television as a pilot in 
mid 1970s and more substantively since 1980s came to describe the extension methodology. However, the 
effective reach of extension manpower is also determined by other aspects such as mobility, connectivity, 
infrastructure and communication systems available for extension. Beginning 1990s, when Information 
Technology brought about an inflection point in the way society came to correspond and communicate, the 
power of ICT is now available for information diffusion and sharing, either as a sole medium or in combination 
with manpower. 

While, ICT has the potential and offers scope to embark upon information, knowledge and skill based 
agricultural extension, human interface continues to have relevance and effectiveness in India especially in the 
context of behavioural change communication. Even as Indian GDP (now GVA) has grown multi-fold, there is 
always a financial constraint, which limits the strength of manpower that can be deployed for various services, 
including agricultural extension. The strategy, therefore, for achieving the defined goal of extension service 
system has to be an optimal blend of manpower and ICT, each being deployed to harvest its respective strength.

Status of Manpower in Public Extension 

Extension in Indian is dominated by public extension while agriculture is a state subject, majority of the 
extension functionaries come from agriculture and allied departments. To strengthen ATMA, additional 
manpower is provided to states by the central government.

As per the information culled out in the year 2012-13, as against 13.83 crore operational farm holdings, 
the agricultural extension manpower in position in the country was 1,19,048, which worked out to 1162 
operational holdings served by one extension functionary. This ratio applies to the broad agriculture sector and 
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will further vary from one agricultural sub-sector to another, and unfortunately to the disadvantage of emerging 
domains like animal husbandry.

Assuming that each operational land holding belongs to one farmer/farm family, the ratio is unfavorably 
much poorer compared to the ratio specified under Training & Visit system of extension.

The previously ascertained ratio ranged from 250 to 800 farm families per extension functionary under 
T&V. In hilly areas, the recommended ratio was one extension functionary per 250 farm families, in irrigated 
areas it was 400 farm families, and in areas practicing dryland agriculture, it was 800.

There are several national institutes under different divisions of the Agriculture Ministry, which are 
involved in providing various services to farming community, but have limited manpower for extension purpose. 
Commodity Boards under Ministry of Commerce and Industry i.e. Coffee Board, Tea Board, Spices Board, 
Rubber Board etc. have their own extension systems which work almost independently; and so is it in case of 
Central Silk Board under the Ministry of Textiles.

The Department of Animal Husbandry Dairy and Fisheries (DAHDF) hosts National Fisheries 
Development Board (NFDB) and National Dairy Development Board (NDDB), under its umbrella which too 
have their own limited manpower for extension purpose.

All the ICAR centres have their own extension wing with limited extension reach. Further, all the SAUs 
and CAUs have separate Directorate of Extension, with their own extension manpower to provide extension 
services in their designated service area. Even though Krishi Vigyan Kendras are meant to provide technology 
backstopping, they too are involved in extension functions. The Ministry of Food Processing Industries, 
Department of Rural Development, Ministry of Small and Medium Enterprises (MSME) and Indian Council of 
Medical Research (ICMR), have their own institutions with limited manpower for extension of technologies 
generated by them. The Ministry of Science and Technology actively provides value added extension services 
through ISRO, NRSA and CFTRI. IGNOU has hundreds of programmes meant for different stakeholders in 
agriculture value system. The Ministry of Finance caters to farmers' credit needs through NABARD, Public 
Sector Banks, RRBs. Several Inter-Governmental Institutions like FAO, USAID, GIZ, ICRISAT etc. also 
provide specialized services through their limited manpower. The Ministry of Information and Broadcasting has 
its own farmers' outreach programmes through Doordarshan, DD Kisan, All India Radio, Community Radios 
and Directorate of Audio Video Publicity. A listing of public and private extension service providers in India, 
shows the availability of large number of national level institutions, that provide direct and indirect support to 
agricultural extension. This is in addition to various state level organisations of similar nature, which also are 
large in number.

It is important to recognize the following recent developments in the country which have impacted 
agricultural extension positively. They are:

·Improved literacy rate

·Increased reach of mass media

·IT and mobile revolution

·Deepening internet penetration

·Enhanced road connectivity to villages

·Increased mobility of extension functionaries

·Increase in reciprocal calls and visits of farmers to extension functionaries

·Improved awareness bench mark of the farmers

·Vigorous outreach mechanism of central and state governments
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·Aggressive marketing and extension approaches adopted by private extension service providers 

·Presence of large number of NGOs working in rural areas and serving agriculture and allied 
activities.

·Corporate Social Responsibility (CSR)  

 In view of the changed scenario, the DFI Committee is of the opinion, that the required minimum ratio of 
extension service provider to farming family can be revisited. Based on its analysis, the Committee recommends 
that ratios between Extension functionaries to Farm families desired are as follows:

In view of the changed scenario, the DFI Committee is of the opinion, that the required minimum ratio of 
extension service provider to farming family can be revisited. Based on its analysis, the Committee recommends 
that ratios between Extension functionaries to Farm families desired are as follows:

·  ·  ·  

Table 1: Status of manpower in Agricultural Extension

Note: Source of information - http://agcensus.dacnet.nic.in/stateholdingsizeclass.aspx *Figures given include 

Hilly areas - 1:400 Irrigated areas - 1:750 Rainfed areas- 1:1000 

States 
 

Holdings 
Number (A) 

 

Agriculture Extension 
manpower in position* (B)  

No. of operational 
holdings per extension 

official (A/B)  

ANDHRA PRADESH  13175100 4167  3162  
ARUNACHAL PRADESH  109298 1145  95  
ASSAM  2720223 2779  979  
BIHAR  16191391 10231  1583  
CHATTISGARH  3746480 4313  869  
GOA  78020 95  821  
GUJARAT  4885610 3501  1395  
HARYANA  1617311 3018  536  
HIMACHAL PRADESH  960765 1084  886  
JAMMU & KASHMIR  1449397 5812  249  
JHARKHAND  2708928 4129  656  
KARNATAKA  7832189 3226  2428  
KERALA  6830789 3933  1737  
MADHYA PRADESH  8872377 10775  823  
MAHARASHTRA  13698965 15770  869  
MANIPUR  150620 629  239  
MEGHALAYA  209561 402  521  
MIZORAM  91880 538  171  
NAGALAND  178411 1053  169  
ODISHA  4667466 3794  1230  
PUNJAB  1052554 1398  753  
RAJASTHAN  6888436 5495  1254  
SIKKIM  74928 357  210  
TAMIL NADU  8118224 8320  976  
TRIPURA  578479 2913  199  
UTTAR PRADESH  23325456 12976  1798  
UTTARAKHAND  912650 1031  885  
WEST BENGAL  7123347 6164  1156  
ALL INDIA  13,83,48,461 1,19,048  1162  
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dedicated manpower deployed for extension purposes under support to State extension programs for Extension 
reforms, 2010 (ATMA Scheme) and all other manpower posted by the State Government (excluding ministerial 
and office support staff).

The recommended ratios are based on the scope for optimal blending of manpower and ICT, besides 
increased strength of private extension services. Further, it takes into account the contemporary need to 
emphasize on not only agriculture as before, but also service more intensely other sub-sectors, namely, 
horticulture, dairy & livestock management, poultry, fishery and farm linked on-farm and off-farm activities. 
More importantly, unlike before when production segment received priority attention, the income based 
approach to agriculture as required now, demands that post-production segment including agri-logistics, primary 
processing and marketing too are paid due attention.

Status of extension manpower density in different states is in table 1.

 This indicates that if 30 per cent of vacancies are filled up, many states would get at par with the desired 
ratio. These include Arunachal Pradesh, Assam, Chhattisgarh, Goa, Haryana, Himachal Pradesh, Jammu and 
Kashmir, Jharkhand, Madhya Pradesh, Maharashtra, Manipur, Meghalaya, Mizoram, Nagaland, Punjab, 
Sikkim, Tamil Nadu, Tripura and Uttarakhand. 

 But other states would continue to suffer shortage of manpower and hence need additional sanctions. 
These include Bihar, Gujarat, Karnataka, Kerala, Orissa, Rajasthan, Uttar Pradesh and West Bengal. 

 However, if only existing manpower is considered and compared against the DFI recommended ratio of 
ESP to farm families, the states-wise manpower status in terms of adequacy or inadequacy is depicted in the 
figure 4.1. 

Figure 1: Agricultural Extension Densities in India

Manpower for ATMA 

In order to strengthen the state extension manpower, ATMA scheme was modified in 2014 to put in place 
a committed team of extension functionaries at state, district and block levels. The ATMA Guidelines provide for 
manpower at different levels as follows:
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·District level (Project Director-1; and Dy. Project Directors-2; Supporting Staff (Accountant and 
Computer Operator) 

·District level (Project Director-1; and Dy. Project Directors-2; Supporting Staff (Accountant and 
Computer Operator) 

This works out to Technical Manpower strength of about 33 for ATMA in a district having on an average 10 
Community Development Blocks. As per the total sanctioned strength of each state in line with its eligibility, a 
total of 27,937 positions were sanctioned across different states. However, as on 15.4.2017, only 13,672 
positions were filled, while 14,265 were reported vacant. If these ATMA vacancies are filled up, total number of 
extension functionaries in the country will go up to 1, 33,313 (ATMA + Regular extension staff) which will 
improve the ratio of farmers served by each extension functionary from 1162 to 1037. Happily, there exists scope 
to further improve this ratio, only if all the existing 30 per cent of state extension staff is filled up by all the state 
and UT governments. In such an event, the ratio will improve from 1037 to 798.

The need of the hour is to follow multi-pronged strategy to maintain as good a ratio as illustrated below: 

1. Filling up of vacant positions in State Agriculture and Allied Departments.

2. Retaining the suggested manpower on long term contract basis in ATMA to provide uninterrupted 
extension services to the farming community. Long term contract recruitment of extension functionaries 
in ATMA is expected to overcome the existing problems such as:

· delay in recruitment;

· non-recruitment;

· frequent attrition;

· uncertainty created by outsourcing agency;

· daunting legal issues;

· short-term and non-renewal contract resulting in positions lying vacant for long durations;

· non-observance and frequent deviations from GoI Guidelines;

· hierarchy issues;

· poor professional expertise due to frequent changes.

3. Promoting use of ICT, agri-preneurs (> 20,000 Agri-clinic / Agri-Business Centres), DAESI trained 
Input Dealers etc., and Private sector extension service providers to complement public extension 
delivery.

4. Reorienting and involving the following institutions in delivery of credit linked extension activities. 

· Public Sector Banks with 31,117 rural branches; and 18, 096 semi-urban branches. 

· 63,000 Primary Agricultural Cooperative Societies (PACS). 

· 368 District Central Cooperative Banks (DCCBs) with 12, 858 branches.

· 30 State Cooperative Banks (SCBs) with 953 branches. 

· 19 State Cooperative Agricultural and Rural development Banks (SCARDBs) with 788 
branches. 

· 772 Primary Agricultural and Rural Development Banks (PA&RDBs) with 1,049 Branches. 

· Micro Financial Institutions (MFIs). 

· Private Sector Banks (approved by RBI). 
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· Non-Scheduled Financial Institutions (NSFI). 

· MUDRA Bank.

5. Farmer Friends, Para-technicians, Common Service Centres (CSCs) numbering 1.57 lakh, Self Help Groups 
(SHGs) numbering around 90 lakhs, JLGs, FPOs etc., can be leveraged for delivery of core extension 
services.

6. There are 1.71 lakh milk cooperatives in the country, where farmers visit physically at least two times in a day. 
The venue of milk cooperatives can be well used for dissemination of real time messages on market and 
weather through either display board or through electronic display boards. Hence, any message can reach 
instantly at-least one-third of the country through this mechanism. There cooperative have a membership 
strength of about 15 million, of which 5 million are women members.

7. Similarly there are cooperatives and institutions for fisheries, beekeeping, etc., each of which can serve as an 
important information and knowledge dissemination platform. 

It is expected that regular manpower helped by qualitative training will cater to the required continuous, 
uninterrupted and need based extension support to the farmers and facilitate them to realize higher incomes. It is also 
suggested, that at least 50 per cent of these regular positions may be filled up with women extension functionaries at 
district and block levels and well qualified agricultural science graduates are available across the country. 

Market-led Extension plays an important role in doubling farmers' income. Extension services related to 
markets such as, inflow and outflow of commodities in markets, location, contact details of buyers, prices, market 
intelligence, storage facilities, logistics, processing facilities, export formalities, value addition technologies, 
developmental programmes supporting, marketing activities of farmers etc. can significantly influence the farmers in 
deciding appropriate time and place of sale of their commodities and the income thereof. Hence, dedicated manpower 
with marketing department for providing market led extension services to farmers in time is required. However, the 
structure and function of marketing department at present is not fully equipped to provide such farmer friendly 
services. One of the important bottlenecks is inadequate manpower. Hence, in a district, out of the total extension 
manpower available (with ATMA and Agriculture department), 25 per cent of the manpower should be deputed to the 
Department/Directorate of Agricultural Marketing for the latter to deliver focused market extension services to the 
farmers. This would supplement the extension services offered by functionaries who will continue to be part of their 
existing departments and cater to both production & marketing extension services. 

At the state level, an institutional mechanism is necessary to recruit and fill up continuously all vacancies, that 
may arise from time to time. To make the process easy, a list of empanelled resources can be maintained, which will be 
valid for the succeeding 2 to 3 years, through a onetime selection process. 

Services of energetic retired extension professionals could be used as and when required. On the lines of 
ICAR's scheme of Scientist Emeritus for retired teachers and scientists, an Extension Emeritus scheme could be 
introduced. 

Alternatively, it can be on the lines of campus recruitment at SAU & CAU centres when the academic year is 
about to close. Under both systems, the placement options of the candidates may be maintained and, whenever 
vacancies arise, placement orders may be issued from the maintained list. Involvement of SAUs and CAUs will also 
bring them closer to state extension system and enable them to use the feedback for necessary changes in their 
academic content.

Commercial agriculture is attracting the attention of all categories of farmers seeking specialized extension 
services on commercial crops, export oriented crops, storage, processing, packaging and marketing. Therefore, 
engaging specialized qualified functionaries and training them to provide niche extension services needs due focus. 
These high value production systems would warrant a more favourable extension functionary to farmer ratio, which 
may be as low as appropriate to the production system. Further, appropriate ICT based extension platforms should be 
encouraged to attract investments and expand business opportunities for farmer collectives to enhance their incomes.
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States to strengthen ATMA manpower 

It is observed, that with the change in the funding pattern between centre & state to 60:40, for ATMA, as is 
the case with other centrally sponsored schemes, the vacancies in the manpower in some States has increased. 
While some states having recognised the importance of extension, have been taking care to retain the manpower, 
some others are found wanting on this score. It is therefore, suggested that the states may be motivated to fill up 
all vacant ATMA positions, incentivizing them in different ways. Funding for allied works may be linked to 
extension capacity and made conditional, that regular extension staff is not deployed for any activity other than 
agricultural services.

Incentivizing for effective extension delivery

Revised manpower strategy for ATMA is proposed

i. The manpower be recruited on long term contract basis for a period of five years. 

ii. Induction training be provided to all the newly recruited staff prior to their entry into field.

iii. MANAGE may coordinate HRD activity of ATMA manpower including induction of newly 
recruited extension functionaries. An MOU to this effect between MANAGE and State/UT 
government will be required.

iv. Preference be given to contract employees of ATMA in regular recruitment in the Department, as and 
when vacancies arise. For this purpose state governments may amend their recruitment rules.

v. Preference be given to contract employees of ATMA for AC&ABC training, other self-employment 
opportunities such as Mudra, Stand-up and Start-up India.

vi. Certain percentage of seats be reserved for contract employees of ATMA in higher education i.e., at 
post graduate and Ph.D levels.

vii. Contract employees of ATMA be linked to benefits of flagship programmes.

viii. Any benefit, found appropriate and as similar to short service commission in the defense services may 
be considered for contract employees of ATMA.

ix. Preference is given for availing of educational loans.

x. Incentives are offered for enhancing their mobility i.e. purchasing vehicle. 

xi. Introduction of the concept of Agri.-Doctors, by allowing the agricultural professions to pre-fix their 
names with 'Dr.'.

xii. Provision of extension kits and ICT handheld devices, which will make extension service more 
scientific and evidence based.

xiii. The SAUs and Deemed Universities can start internship programme for their students under ATMA. 
These internships may be paid ones and the best performers may be given certificates/awards.

An incentive linked to access to higher education can serve as a powerful tool to push young and well 
qualified agricultural science graduates and post graduates into extension service. If such a system is consolidated, 
then the young graduates may be willing to take a break from direct entry at their next level of education and 
voluntarily join the contract system. They may be allowed to apply for higher education after a minimum service of 2 
years and with the facility of reservation, they will not suffer any disadvantage. The young graduates will also feel this 
a more personally and socially acceptable way to conducting their life's ambition. It is not uncommon these days to 
see engineering and medical graduates working for a few years and then resuming their higher studies in the domains 
of their choice. 

The vacant positions in the state extension machinery should be filled by the state governments on a 'one time 
drive' basis and thereafter fill up from time to time, as and when vacancies arise. Agricultural Extension Service 
should be given a special status, considering it as both an economic and educational activity and no vacancies allowed 
to linger on. 
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It is recognised, that majority of the agricultural graduates and post-graduates ultimately spend their life in 
some form of service in private & public sectors, which is largely extension oriented. The system should promote into 
domains of research only those who demonstrate excellence in academics and passion for new science. This system 
will then be able to absorb into higher studies and research, even those, who wish to serve the farmers by being a part 
of agricultural extension for some years and return to academics. Since large number of agricultural science graduates 
passes out from the universities annually, they can be encouraged to serve the field extension cadre for a few years on 
contract and move out into academics or other jobs including opting to join the State Extension System on a 
permanent basis, as and when formal recruitments happen.

Performance linked incentives for field functionaries 

Extension functionaries providing high quality extension services need to be appropriately incentivized 
to accelerate the momentum. Three following outcome based parameters may broadly define eligibility for 
incentivizing the better performers in extension.

·Firstly, the percentage increases in productivity or farm output in a designated area. 

·Secondly, percentage reduction in gap between productivity in lab conditions and productivity in the 
field.

·Thirdly, the growth in net income generated per unit area or livestock.

The first element will ensure, that extension functionaries pay attention to the farmers who have otherwise 
lagged behind in a region, possibly due to various socio-economic reasons. The second factor will develop benchmark 
for flow of technology in their area and strive to make laboratory productivity equal field productivity. The third 
parameter will drive efforts towards improving produce quality at lowered cost, capturing value from residual output 
and for market-led extension. The third factor is particularly significant in case of non-food crops as well and can be 
given a higher weightage.

Concept of One village - One farmer friend 

In order to provide interaction and extension interface with the farming community, an institution of 
Farmer Friend is already in place at the rate of one for every two villages. While this institution effectively serves 
as a platform between the extension functionaries and the farmers, the present experience shows that due to 
meager remunerations (Rs. 500/- per month) and, large area of operations, the interface is not as effective as 
desired. It is, therefore, suggested that the institution of farmer friend be strengthened with a presence in every 
village to enhance the intensity of interface. In view of the enhanced role of farmer friend, it is recommended that 
their remuneration be doubled (to Rs. 1000/- per month per Farmer Friend). 

 Further, to effectively reach out to women farmers, who contribute significantly to farming system and 
family income kitty, it is recommended that 50 per cent (3.25 lakh) of the farmer friends across the country are 
reserved for women. The changed ratio will be in the larger interest of farming, as farm women play a major role 
in value added activities in agriculture including dairy, poultry, etc. 

 With presence of one farmer friend in every village, the country will have a vertically integrated and 
horizontally influencing extension system with last mile connectivity in every village across different 
production systems, positively impacting farm family incomes. The country will benefit with the strength of 
about 6.50 lakh Farmer Friend (FF) as village level extension facilitators at the door step of farmers. A local 
resident chosen through consensus by the local community will be more acceptable and serve as effectively as 
Aganwadis workers in ICDS and ASHA health functionaries in public health management. 

 It is very important to have multi-purpose extension functionaries at grass root level. Hence, the role of 
farmer friend under ATMA and at the proposed primary rural agri-markets (PRAMs) under new market 
architecture can be blended.
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Farmers are creative and generate relevant local innovations which comes from a variety of sources 
including intuition, dreams, experience at work, training, the ideas of friends, observations elsewhere, 
trouble/poverty and no way out' without being creative (Critchley et al 1999). The identity of farmer innovators 
as those who have developed or are testing new ways of land husbandry that combine production with 
conservation is well established. Such innovations may be simple cultural measures or sophisticated structural 
designs combined with integrated production systems. The innovation may be an on-going experiment, or 
already proven and effective. It may even have become established as a local tradition. As such, farmers' 
innovation is 'A practice started and later improved by a farmer on her/his own initiative (problem oriented), 
without any external influence at all' (Critchley et al 1999a). Indian farmers have also been continuously 
improving available technologies for more efficient and cost effective farming, which resulted in numerous 
innovations over the generations and helped in improving farming practices ensuring better livelihood options. 
Promotions of farmers' innovations are also in priority agenda of the government now a day in the form of various 
programmes.   

Farmer-led innovations are evolving under specific agro-climatic and socio-economic conditions and 
such innovations should be widely adopted and sustained. The farmers identified a number of new/indigenous 
traditional crops and developed varieties with enhanced productivity and better quality through selection. 
Farmers also developed low cost processing technologies for value addition, increased shelf-life and better 
marketability for various farm products. In addition, a number of farm implements and tools were designed and 
manufactured by the farmers to increase operational efficiency and productivity. Women farmers have 
contributed in diverse germplasm conservation, postharvest management and value addition which helped in 
enhancing the farm income. Most of the farming practices traditionally adopted by the farmers are those which 
were evolved after long experiences of the farmers and communities under specific agro-climatic and socio-
economic conditions. 

 Farmer -led innovations, over generations, have neither been duly recognized nor documented. Also the 
Intellectual Property Rights (IPR) on the innovations made by farmers has often been ignored. Value of 
traditional knowledge and its documentation has often remained unnoticed by scientists. The innovations led by 
farmers have neither been institutionalized for their horizontal and vertical expansion nor properly recognized. 
As a result, many technologies developed by innovative farmers have not reached to other farmers. Although, the 
initiative in the form of protection of propriety rights of the farmer-led innovations by government and non-
government bodies have been taken in recent past but at a limited scale. Farm Innovators could have effectively 
become consultants and entrepreneurs leading to off- farm income generation options but the lack of proper 
sustenance support, institutional requirements for up scaling and out scaling and related constraints hindered 
farmer to farmer extension, institutionalization of such innovations and their blending with the modern scientific 
knowledge for the benefit of farming community at large.

Connotation of Farmer led innovation

 In July 1987, some 50 social and natural scientists of roughly equal numbers met at the Institute of 
Development Studies (IDS) at the University of Sussex, UK, for a workshop on 'Farmers and Agricultural 
Research: Complementary Methods', later more generally known as the 'Farmer First' workshop. That workshop 
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brought together experiences from a diverse range of individuals and organizations' and marked a key moment in 
the development of approaches to farmer participation in agricultural research and extension. The importance of 
traditional knowledge for the protection of biodiversity and the achievement of sustainable development started 
slowly being recognized internationally (Gadgilet al, 1993). The motivating factor for developing innovation 
has always been curiosity followed by increased production in addition to the reduced cost of production (Bayer, 
2013). 

 The sustainability of livelihoods becomes a function of how men and women use asset portfolios on both 
a short- and long-term basis (Krantz, 2001). SRI was a 'farmer-first' innovation from the outset, truly farmer-
centered in the experimentation and evaluation undertaken by Fr. Henri de Laulanié (1993, 2003) and it has been 
farmer-participatory in its further development. This reporting on farmer innovation reflects that fact that SRI is 
still a work in progress. Chapters of this story have been written in over two dozen countries already, through the 
efforts of NGO workers, researchers, teachers, administrators, and other motivated individuals (Uphoff, 2009). 
Tripps (2006) study of low external input technology (LEIT) showed that there are relatively few examples 
where LEIT projects have led to a significant amount of independent experimentation, while farmers' 
experimental capacities got strengthened. Similarly, Sambodo (2007) mentioned that, farmers' decision rules 
can be distinguished according to their perceptions and attitudes, to their belief that they have the power to deal 
with problems and opportunities, as well as to the extent of socio-cultural influences. 

 The innovators in general share certain distinctive characteristics like opportunism, tend to be curious, 
proud and willing to take risks, and they pick up ideas from here and there (CDCS, 1997), they respond to 
recognition (Gupta, 1998); they have latent skills and enthusiasm (Segeross, 1996), and triggered to innovate by 
various factors including problem solving and accidental or even playful discoveries (Roling, 1996) whereas the 
farm innovators depend on the land; pick up piecemeal advice and blend with their own experience; focus on 
intensification and integration of resources; typically concerned with resource management; demonstrate pride 
in their own achievements, driven by a financial motive as well as a general concern with production, stimuli to 
innovation are travel outside the area, and information from various sources (Critchley and Mosenene,1995).

The continuum of Farmers' Innovation

The significance of farmers' innovation however ranges from being useful only to the individual farmer, 
to a wider range of farmers. Innovation involves the interaction of individuals and organizations possessing 
different types of knowledge within a particular social, political, policy, economic, and institutional context 
(World Bank 2006). Important dimension of the concept of "farmer innovation" is that it embraces not only 
technological innovation, but also new ways of managing livelihood in general (networking, communication, 
institution building, information management, marketing, planning, accessing resources, etc). As a conceptual 
understanding platform, Prolinnova-Ethiopia (2004) adopted the following schematic presentation to explain 
the conceptual framework of farmer innovation:
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Local innovations have been extended in different scales, however, 70 percent of local innovations were 
extended beyond the village and 30 % were confined only in village. The effectiveness of local innovation was 
reflected through its area of coverage. Farming community has developed a number of valuable innovations, and 
has proved potential through the application of these innovations in fellow farmers' fields also (ICAR, 2010). As 
far as the impact of farmer led innovation is concerned increased production has been the major outcome of most 
of the farmers' innovations followed by increased satisfaction and knowledge (Tambo, 2014). Another important 
area of impact of farmer led innovations may be farmers' capacity to continue the process of innovation to 
address other challenges through strengthening individual capacities, such as confidence, knowledge and to 
handle experimentation and innovation (Wettasinha et al. 2014). Social networking of farm innovators has 
proved to be potential to construct knowledge. On the other hand the farm innovators require certain 
distinguishing capacities like foreseeing institutional requirements and linkages, comparative financial impact 
and success analysis ability in addition to analyze projected demand and required changes in socio cultural and 
infrastructural domain. FLIs having additional advantage over conventional innovations to tackle second 
generations' problems require different set of capacities on the part of farm innovators to scale their innovations 
in addition to be innovative, learning institutes for which are yet to be come into existence. (Nain et al, 2018). 

Farmer-Led Agricultural Innovation for Resilience (FLAIR) has achieved tremendous success in 
introducing SRI to a large number of small-scale farmers. In Cambodia and Vietnam, SRI adopters experienced 
significant positive impacts on food security and income with a coarse calculation giving a 13-fold return on 
investment (Pommier, 2014). Innovative ways to increase production, improve organisation, or reduce 
dependence on external inputs, farmer innovations were found having significant potential to improve the 
quality of life for farming families in Malawi and reduce their impact on the environment.. The farmer led 
innovations are driven by a range of interlinked factors: economic factors (the inability to afford external inputs 
or grow enough food to be food secure), environmental factors (the need to adapt to climate fluctuations or 
restore infertile soils which cannot be rested due to small landholdings), social factors(migration, AIDS, and 
scarce labour availability), cultural factors (need to use certain plants for ritual and other purposes), and political 
factors  (availability of subsidized fertilizers and seeds as a form of political patronage by a neopatrimonial state 
(FAO, 2012)).

The major initiatives

The technological and institutional innovations are not two different departments of the same system, but 
it is often very common to see instances where technological innovations causing institutional changes or 
institutional innovation stimulating technological innovations. At international level, to develop mechanisms for 
local innovations to find their way into the formal research and development system, the Participatory 
Adaptation and Diffusion of Technologies for Rice-Based systems project initiated several activities to 
encourage their national partners to document, validate and disseminate local knowledge and innovations. This 
IFAD-funded project is coordinated by the African Rice Center (WARDA). The first phase of the project was 
implemented from 2000 to 2003 in Ghana, Guinea, The Gambia and cote d' Ivore. The Farm level Applied 
Research Methods for Eastern and South Africa is a regional collaborative institute operating in five countries 
including Kenya, Tanzania, Uganda, Zambia and Zimbabwe with associate countries including Botswana, 
Malawi, Mozambique and South Africa (FAO. 2008).  African Highlands Initiative in traduced numerous  
technologies  to improve and enhance land productivity in a sustainable way within the intensive land-use 
systems of the highlands in eastern and central Africa while maintaining the quality of the natural resource base 
during 1998-99,  where farmers  modified  some elements of the technologies in different ways and  sometimes 
opposing some of researchers methodologies in their fields according to their  experiences with locally available 
alternatives resulting to  a formal survey to trace such innovations and search out the motivating factors for 
innovation and its effects on adoption (Lyamchaiet al 2005).  

The common activities for Promoting Local Innovation global programme are identification and 
documentation of local innovation, capacity building of different stakeholders, validation, and promotion to up 
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scaling of innovation which supports in livelihood of resource poor and low resource farmers. PROLLINNOVA 
Cambodia started up action research on so-called Local Innovation Support Funds in 2007 where farmers are 
given flexibility and independence in doing their own research relevant to local problems and conditions and 
facilitated the sharing of such innovations and experiences through a workshop. Promotion of Farmer Innovation 
and Experimentation in Ethiopia later on it was named as PROLINNOVA-Ethiopia worked on the process and 
products of local innovation-based partnership between farmers, the formally trained researchers/experts, the 
private sector, policy people, extension workers and other factors. The global community of practices included 
16 countries mainly from Africa, Latin, America and Asia (PRROLINOVA-Ethiopia, 2006). Promoting Farmer 
Innovation (PFI) was the key activity of a project in East Africa up to 2001. The methodology and early results of 
PFI sought to use local farmer innovation in the field of land husbandry as a stimulus to more appropriate 
research and extension systems in semiarid and marginal areas which led to documentation of selected 
innovations as one of the products. International Assessment of Agricultural Knowledge, Science and 
Technology for Development in northern Malawi stressed and worked for convergence between informal and 
formal research and development systems (Olivia, 2012).

In Indian context, NIF (National Innovation foundation) took up the mission of making India innovative 
(documenting, adding value, protecting the intellectual property rights of the contemporary unaided 
technological innovators, as well as of outstanding traditional knowledge holders) and a creative society since 
2000 with the active support of Department of Science and Technology, Government of India. In this, it 
supplements the work done by the Honey Bee network over the years. The NIF seeks to create an innovation-
driven society by giving awards to outstanding grassroots innovators, helping transform those innovations that 
have economic potential into products that can be commercially produced (either by the innovator himself or 
through licensing of the innovation to another commercial enterprise), and linking grassroots innovators to the 
formal science and technology system to get inputs to improve upon innovations wherever necessary and create a 
new model of innovation-driven entrepreneurship. To support individual innovators, the Technopreneur 
Promotion Programme (TePP) has been used to provide capital to several of the individual innovators. To 
support the commercialization activities of the NIF, the government created a Micro Venture and Innovation 
Fund of about $ 1million (to be operated by the NIF with the involvement of the Small Industries Development 
Bank of India) in 2002 and these funds are being used to scale-up innovations and facilitate the creation of viable 
enterprises. 

The Society for Research and Initiatives for Sustainable Technologies and Institutions, a global NGO 
based in India was set up in 1993 to provide support to the honey bee network  and to enhance global networking 
and do research on problems related to diffusion and protection of grassroots innovations. Grass Roots 
Innovation Augmentation Network (GIAN), Gujarat set up in 1997 is involved in documentation and validation 
of farmer innovations. It provides small amounts of funding for prototype development, links innovators to 
science and technology institutions, and identifies commercial enterprises interested in licensing product 
technologies from the grassroots innovators. ICAR organised a National farm innovators meet was organised at 
JSS KVK, Suttur, Mysore District, Karnataka and published Farm Innovators 2010. Intellectual Property and 
Technology Management cell of ICAR oversees all matters related to intellectual properties and technology 
transfer/commercialization of new ideas. It is maintaining data base of successful innovative farmers for better 
dissemination.  ICARs Zonal Technology Management and Business Planning and Block Development unit's 
main objective is to protect Intellectual Property Rights, showcasing, transferring and commercializing the 
ICAR institutes innovations. They also act as Agri Business incubator to Incubate new startup businesses. 
Almost all the State Agricultural Universities, state departments, KVKs, ATMAs are documenting the farmer led 
innovations at district level and recognizing them through kisanmelas, exhibitions, seminars, conferences etc. 
(ICAR report 2015). Technology Information, Forecasting and Assessment Council (TIFAC) set up in 1988 
under the Department of Science & Technology to look ahead in technologies, assess the technology trajectories, 
and support technology innovation by network actions in selected technology areas of national importance is 
providing the technical and financial support in the form of filing patents, extending post patent support for 
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technology refinement and marketing and to upscale through various programmes. Protection of Plant Varieties 
and Farmers Rights Authority (PPV&FRA) set up in 2005, is involved in documentation, indexing and 
cataloguing of farmers' varieties. 

National Bank for Agriculture and Rural Development set up a separate fund titled "Farm Innovation and 
Promotion Fund" (FIPF) to encourage specifically the innovations in the farm sector. The Fund has been created 
in NABARD with an initial corpus of 5 crores and it was operational with effect from 1 April 2005. It was 
initiated mainly to provide support on the analogy of venture capital for innovative ideas - technological and 
managerial (like supply chain management) in farm sector for further development (NABARD report 2010). 
National Research Development Corporation (NRDC) was established in 1953 is recognizing a large repository 
of wide range of technologies spread over almost all areas of industries, viz. Agriculture and Agro-processing, 
Chemicals including Pesticides, Drugs and Pharmaceuticals, Bio Technology, Metallurgy, Electronics etc. It has 
licensed the indigenous technology to more than 4800 entrepreneurs and helped to establish a large number of 
small and medium scale industries. (NRDC annual report 2015)

Learning exchange through social networking 

The growing importance of knowledge has led to the concept of knowledge management which is the 
process of capturing, developing, sharing, and effectively using knowledge. Extension manages knowledge in 
an agricultural innovation system to support the progress of farmers. In general, the uses of information 
technology communications tools support knowledge sharing (Eid and Nuhu, 2011). The SECI (Socialization, 
Externalization, Combination, Internalization) model is a knowledge management model that explains how the 
different forms of knowledge are transferred or combined in an organisation. Social network or negotiation 
communication model considers information overload or fatigue which implies different approach for different 
issues and facilitative knowledge exchange (interactive partnership to share knowledge and experiences for 
decision making). Low-cost information and communication technology (ICT) tools possess the ability to 
deliver timely, relevant, and actionable information to farmers at lower costs than traditional extension services 
(Aker ,2011, Cole  and Fernando, 2012, World Bank, 2016). Social media has proved to be an important platform 
for pluralistic extension, bringing together all the actors in Agriculture Information System (AIS) and making 
them shareholders in development (Narukaet al,2017). Study on social interactions between online communities 
in online learning through mobile device, has found social presence to be a principal factor influencing 
motivations to engage in social interactions for constructing and sharing knowledge (Cheung et al, 2008). 
Comparison of the use of blogs and Facebook for supporting knowledge management activities of creation, 
sharing, and application found that both tools generally support knowledge management but Facebook has more 
capabilities and potential than blogs in support of knowledge sharing (Cheung et al, 2013). 

Farmer-led innovations (FLIs) having advantage to tackle second generations' problems require different 
set of capacities on the part of farm innovators to scale their innovations in addition to be innovative (Nain et al, 
2018). It can empower individual farmer and rural communities, strengthens link between farmers, extension 
worker and researcher in such a way that farmer experimentation directs the research agenda and the 
participatory technology development ensures sustainability of technology. Provision of comparative 
experiences through knowledge management systems, conflict management approaches, facilitation of multi 
stakeholder negotiations, building alliances with private sector, marketers and NGOs need to be stressed upon. 
Farmers need to initiate group action in production process, the mechanism for better remuneration need to be 
ensured for the extra efforts and the institutional arrangements for networking of stakeholders  need to be devised 
to translate the challenges into opportunities. In order to enhance awareness of the innovative capacities of the 
farmers, to identify farmer-led innovations having potential to be adopted for larger impact and to share the 
experiences of farmers in the field of agriculture and allied sector and to set the ground for networking of farm 
innovators, research institute and agricultural marketing agencies for dissemination of farmers' innovations as 
well as institutional innovations among larger population
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Entrepreneurship development through Farmer led innovation

There is proven nexus of entrepreneurship and innovationfor sustainable development and need of 
the day is to encourage 'entrepreneurial agriculture for human development and maximum farm profits'. 
Innovativeness has been found to be critical in entrepreneurial behavior. Farm Innovators could effectively 
become consultants and entrepreneurs leading to off- farm income generation options after getting training and 
support in certain distinguishing capacities like foreseeing institutional requirements and linkages, comparative 
financial impact and success analysis ability in addition to analyze projected demand and required changes in 
socio cultural and infrastructural domain (Nain et al., 2018). 

On other hand according to social network theory, entrepreneurs' social ties influence their recognition of 
entrepreneurial opportunities and entrepreneurial pursuits (Hills et al., 1997). The development of a rural 
entrepreneurial support system necessitates creating a supportive environment, or social networking, to flourish 
in an entrepreneurial climate through building partnerships (Dabsonet al, 2003). Developing partnerships 
includes the coordinated efforts of central government, local governments, municipalities, academies and non-
governmental organizations to help spur the entrepreneurial activity of that region (Kulawczuk, 1998). 
Partnership with institutions, academies and various organizations encourage rural community development and 
strengthen institutional support structures and well-built relations between the government and the private sector 
in new enterprise development in rural provinces. The strength of infrastructure development plays a crucial role 
in rural entrepreneurship development (FAO documents, 1997). Infrastructure development is highly correlated 
with the level of entrepreneurial activity across different countries (Zacharakis et al., 1999). Since basic 
infrastructure development and availability of financing (Kulawczuk, 1998) are necessary for any 
entrepreneurial venture, it is assumed that a country's rate of the development of the national framework 
conditions may be a crucial link between a variety of other social, intellectual and environmental dimensions and 
rural opportunity recognition in a country. There is no proper appreciation of farmers as actors in the innovation 
system, little information provided about different sources of knowledge involved, or the flow of knowledge and 
little attention to long-term impacts on livelihoods (Brigidlettyet al., 2012). Institutionalization of any farmer led 
innovation being a complex process requires capacity strengthening and change in individuals as well as change 
in organizations.  Fuentes et al. (2013) suggested that private players should assist in the commercialization of 
farmer-led innovations. Farmers should play a key role in planning the process of scaling out in their area to 
develop ownership and commitment to improving livelihoods. Supporting organizations need to facilitate the 
scaling out process beyond short term research or development projects (Miller and Connell, 2009).  

IARI experiences

In order to develop the model for making farming a business venture and replicating farmers' 
innovations, an action research study has been conducted and the farmer led innovations identified, documented 
for their scalability and the action interventions were initiated in three NCR Delhi villages namely Fatehpur 
Biloch (Faridabad), Manjhawali (Faridabad) and Swamika (Palwal) were selected purposively for action 
interventions being predominantly engaged in agriculture and having scope of agripreneurship development due 
to their proximity to National capital of  Delhi. At first stage 135 farmers and farm women (45 from each village) 
were identified to analyze the perceived determinants for maximizing farm income and capacity building needs 
in agripreneurship development. On the basis of need analysis action interventions were identified and at this 
stage 110 farmers and farm women were involved on the basis of their interests and motivations. Pre training and 
post training data on entrepreneurial competencies as suggested by McClelland, 1969 was collected from 110 
farmers and farm women trained on various aspects of entrepreneurship development. In order to understand the 
backward and forward linkages, 30 farmers each (a total of 120 farmers) cultivating tomato, cauliflower, 
tuberose and gladiolus were interviewed and the perceived linkages were mapped on three point continuum from 
poor linkage, fair and good linkages. The price spread (the difference between the price received by the growers 
and the price paid by the consumers)for four farm products namely tuberose, gladiolus, cauliflower and tomato 
was calculated with standard procedures and the estimate of producer's share in consumer rupee was performed. 
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To test the scalability of the farmer led innovations, a test was standardized consisting of seven broad parameters 
namely; credibility, complexity, testability, observability of results, relevancy, relative advantage over existing 
practices and sustainable source of funding with suitable modifications in scaling up toolkit of Cooley and Ved 
(2012). The data for analysis of scalability of the innovation were collected from 60farmers (20 from each 
village) from project locations. Simple statistical tools averages, percentage, mean score, weighted mean score 
were employed to accomplish the different objectives of the study.

On the basis of analysis of the successful cases and the action interventions undertaken a framework for 
agri-entrepreneurship and farmers' innovation dynamics has been conceptualized. The agri-entreprise 
development for maximizing farm profitability was found to be interplay of entrepreneurial competencies, 
entrepreneurial climate, and farmers' innovations (Fig.3). It was found that the competencies like opportunity 
recognition, drive for excellence, quality concern ,moderate  risk taking behaviour , innovativeness and business 
orientation in presence of suitable climate like networking, infrastructure , government priority and financial 
backstopping lead to experimentation not only for  technological innovation, but also new ways of managing 
livelihood in general (networking, communication, institution building, information management, marketing, 
planning, accessing resources, etc). The innovations which were economically viable and found sustainable 
source of funding were able to translate into entrepreneurial ventures having higher income and profits. Social 
networking of farm innovators has proved to be potential to construct knowledge. On the other hand to maximize 
the income,  the farms required certain distinguishing capacities like foreseeing institutional requirements and 
linkages, comparative financial impact and success analysis ability in addition to analyze projected demand and 
required changes in socio cultural and infrastructural domain. The results are in conformity with Singh et al, 
2014 and Singh et al., 2016, whereas it was inferred that individual motivations and aspirations trigger 
entrepreneurship and the competencies along with best practices (innovations) and convergence and synergistic 
linkage play sequential role for enterprise success. 

Summing up

Diminishing returns from Agriculture have put the whole rural economy under severe stress which paved 
the way to accelerate the diversification of rural livelihoods in order to have adequate viable and sustainable 
means and opportunities. Institutional mechanism and human mobilization for networking and resource 
optimization, collectivization, technologies and methodologies of secondary agriculture are the keys for 
maximizing farm income.  Human resources base in rural ecosystem in general is lacking in social processes of 
group and enterprise management skills along with marketing and communication skills. The capacity building 
interventions not only have the potential for changing entrepreneurial competencies but broadening the horizon 
of the participants to launch their own income generating activities. The backward and forward linkages in the 
form of advisory services, input supply, marketing of the produce, financial backstopping and the support and 
convergence of various stakeholders like banks, NGOs, research institution, state line department may bring  
positive impact in the form of initiation of income generating activities out of their own innovations. Screening 
for scalability of farmers' innovations and efforts for their institutionalization pre- requires creation of platform 
for exchange of information and experiences, developing and disseminating theme-based knowledge products 
and undertake analysis of partner institutions to assess their potential as participants and building capacity of 
partner institutions. The framework for agri-entreprise development for maximizing farm profitability may be 
conceived as the function of entrepreneurial competencies, entrepreneurial climate, and farmers' innovations. To 
encourage Entrepreneurial Agriculture for Human Development and maximum farm profits, farmers need to 
harness all their skills so that they will be able to withstand harsh conditions which are as a result of 
environmental changes or social compulsion driven. Agricultural productivity is believed to be enhanced by the 
incorporation of strategic entrepreneurship skills. Also, farmer led innovations generated for immediate problem 
solving or creative application have helped in optimizing farm profits and managing agricultural activities 
conveniently. Innovativeness has been found to be critical in entrepreneurial behaviour. 
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Since the early 1970s, Third world governments and international donors have directed development 
efforts to toward the poor majority. Based on their experience, a consensus have evolved that participation is a 
necessary condition for rural people to manage their affairs, control their environment, and enhance their own 
well-being. Four affirmations summarize the significance of participation in the development process. 

1. People organize best around problems they consider most important. 

2. Local people make rational economic decisions in the context of their own environment and 
circumstances. 

3. Voluntary local commitment of labour, time, material and money to a project is a necessary condition for 
breaking patterns of development paternalism which reinforce local passivity and dependency. 

4. Local control over the amount, quality and especially the distribution of benefits from development 
activities is directly related to those benefits becoming self-sustaining. 

These affirmations reflect the fact that participation means much more than an occasional meeting in 
which project staff discuss their plans with local farmers in the usual benefactor-to-beneficiary manner. Rather, 
meaningful participation implies a systematic local autonomy, in which communities discover the possibilities 
of exercising choice and thereby becoming capable of managing their own development (Mille, 1979). This kind 
of participation has major implications not only for local population but for governmental and other personal 
involved in the management of development programmes as well. Genuine community participation will require 
new attitudes and behaviour among the staff of agencies that deal with the poor. It also may lead to new patterns 
of distributing power and controlling resources. 

This paper begins with a brief, historical review of participatory approaches in rural development. The 
next section discusses various constraints under which rural development projects must be implemented. The 
third section, the heart of the paper, proposes operational guidelines for creating participation. 

2.  PARTICIPATORY APPROACHES IN RURAL DEVELOPMENT

Participation is by no means a new idea in rural development; it has existed under different names for the 
past 30 years. What is new is the increasing emphasis and even faith being placed in participation by host 
governments and international donors alike. Hence, it is well worth while to examine briefly what participation 
has achieved to date – particularly as a result of the three most well-known 'movements' as; rural cooperatives, 
community development and animation rural.

(a)  Rural Cooperatives: 

The cooperative, an organization controlled by its members, has been one common form of participation. 
Its track record to date, however, falls short of the high expectations that have historically surrounded the 
cooperative concept. Gonald McGranahan, former director of the United National Research Institute for Social 
Development, summarized the three continent studies of rural cooperatives undertaken by his institute in the 
following forthright manner: rural cooperatives in developing areas today bring little benefit to the masses of 
poorer inhabitants of those areas and cannot be generally regarded as agents of change and development for such 
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groups. It is the better off rural inhabitants who mainly take advantage of the cooperative services and facilities 
such as government supported credit and technical assistance channeled through cooperative (UN Res. Inst. for 
Soc. Devp. 1975 p. ix).

One reason commonly given for the failure of the rural cooperatives is that they have often been the 
creation of government or other external agencies, intended to promo government policies and provide 
government control over man. Ideally, cooperatives are voluntary creations of individual who band together to 
increase their collective market power. In practice, these individuals have usually been those well placed to begin 
with. This means that cooperatives have functioned well-at least in the economic sense-where the market 
economy has made its strongest inroads. In Africa, for example, this means those areas (producing agricultural 
commodities for export and not areas characterized by subsistence farming (Hyden, 1980, p11).

(b)  Community Development: 

Community development started after World War II in India and the Philippines, spread throughout Asia 
and much of Africa, and was popular on the west coast of South America for a time. This approach was based on 
the fact that no government could afford to place teams of technicians in every village. The solution was to create 
the multipurpose, village level worker. This worker, a person from outside the village and with at least a high 
school education, lived and worked with the villagers. He was expected to gain their confidence, organize village 
groups, and help them identify their felt needs. 

In this process, he was aided by funds from the national government, which often came from 
international donors. In sum: 

The local community is the site of CD action, and the major concern is with local projects all the better if 
they are locally initiated and executed. This is linked to an interest in the development grassroots democracy and 
cooperation as means and goals of CD, along with the aim of increasing self-sufficiency and a desire not so much 
to change fundamentally a culture as to help the members of a community realize their potential in terms of their 
own culture (Schwartz, 1978, pp. 238-239).

While contributing to conceptual understandings of grassroots participation, the CD movement was not 
successful in following up local mobilization with effective action. In general, community ideas and initiatives 
were not effectively linked to the broader administrative structure, whose support was essential. Thus the roots of 
individual CD movements withered in time.

(c)  Animation rural: 

In contrast to CD, the French animation rural movement followed a more rigid, predetermined strategy. 
The government selected areas that demonstrated potential for self-help and encouraged local villagers to select 
one of their numbers, often a young, respected, progressive farmer, to send to a regional training centre. His 
training there as an animateur emphasized the practical: technical skills and how to plan and implement local 
projects. Returning to his home village, he would put his new knowledge into practice and involve the entire 
community in decisions concerning local development activities. 

However, this participatory approach has also had its share of problems: Emphasis on 'self-help' 
techniques limited to the local community indicates that the regime either attaches little value to rural 
development, or believes that symbolic and truncated mobilization can take pressure for performance of the 
bureaucracy. Meaningful self-help activities, however, imply both dynamic local organization and increasing 
demands on government services, which are often not appreciate (Charlick, 1980, p.6).

(d)  Problems with these approaches: 

These approaches all have had certain basic problems which severely curtailed their effectiveness. 
Among the more serious were the following: 

1. While they were originally conceived of as bottom-up approaches, they soon become vehicles for the 
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promotion of existing government programmes. This resulted from pressures exerted by the line 
ministries of the central governments. These pressures transformed the village level worker from a 
coordinator into a salesman for line-ministry programmes. (Heginbotham, 1972, pp.107 ff).

2. Excessive emphasis was placed on the expansion of social services relative to new economic production 
initiatives. This was not the original intent of participatory approaches but resulted from bureaucratic 
jealousies. The technical ministries would not tolerate a department of Cooperatives or Community 
Development trespassing on what they regarded as their territory. Hence, these ministries had a 
bureaucratic interest in keeping such departments out of agricultural programmes or public works 
construction (Uphoff et al., 1979, pp. 23-24).

3. New initiatives proposed were not sound from a technologies standpoint. Technical resources are in short 
supply in developing countries and are likely to cluster under certain line ministers. These ministries are 
unlikely to make their best people available to assist with 'participatory approaches' unless proponents 
for these approaches are willing to adopt ministry programmes (Ownes & Shaw, 1972, p. 17-22)

4. The pressure for quick results led to reliance on the local elites and consequently to undesirable patterns 
of benefit distribution (Charlick, 1980, p. 6).    

5. The basic focus of these approaches was inward, not outward the reconstruction of an individual village 
rather than the reconstruction of rural society. In many ways, this resulted in a piecemeal – or 'bandain' – 
approach that emphasized the individual village rather than regional economy and society of which it was 
a part. This was particularly true of community development. In the case of both cooperatives and 
animation rural, there was often a hierarchy of institutions from the village to the national capital, which 
was rarely effectively integrated (Uphoff et al., 1979, p. 25). Furthermore, a broader perspective on rural 
development would have risked institutional suicide, lest such development prove successful and come 
into direct conflict with current political and bureaucratic imperatives. 

  These are the principal lessons learned from certain past programmes with a particularly approach. In the 
section that follows we discuss present constraints to realizing effective participation in rural development. 

3.  CURRENT CONSTRAINTS TO EFFECTIVE PARTICIPATION 

Many rural development projects, inadequate attention is given to external constraints that may prevent 
the project from attracting effective local participation. This section presents three categories of such constraints. 
The first category – national policies – is the least subject to control by project designers or managers. The second 
the bureaucracies of both national agencies and foreign donors – is almost equally intractable. The third consists 
of constrained in the immediate project environment which may it recognized, be effectively addressed. 

(a)  National policies:

For most to non-assisted development efforts, national policies are taken as given, either because they are 
not considered important or because to try to alter them would be seen as an intrusion on national sovereignty. 
Such reasoning can, however, easily create a 'head in the sand' syndrome whereby both project designers and 
implementers choose to remain blissfully ignorant of the national context and thereby seriously jeopardize the 
chances of project success. 

Political commitment at the highest levels of national leadership can, in fact, greatly facilitate 
achievement of rural development goals. Such commitment may take several forms, such as: 

·articulating rural development strategies in national policies and legislation; 

·ensuring a high priority for rural development in routine administrative decisions; and 

·breaking barriers of entrenched interest in the redistribution of resources needed for rural transformation 
(Ronadinelli and Ruddle, 1978, pp. 40-47).
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Frequently, political obstacles arise that prevent governments from adopting and implementing the 
public policies needed to support particular development efforts. In has also been argued that the difficulties 
often lie not with governments' intentions but with their inability to implement programmes in the territory over 
which they formally exercise jurisdiction (Anderson, 1966, pp. 237-239). Furthermore, political commitment 
can be two-edged when it comes to the role of participation. While participation can take the form of widespread 
rural mobilization to support and implement government policy, it can also serve as an effective tool for 
government control of the rural population.

Macroeconomic policies may also have an influence on strategies to achieve participation. Inappropriate 
politics often result in a lack of integration of the rural poor into the cash economy, an over emphasis on 
exportable rather than food crops, wage and price interventions that discriminate against rural people, and other 
disincentives for local response to development programmes. In Jamaica, for example, certain basic foodstuffs 
imported by the government compete in the market place with locally produced farm products whose cultivation 
is encouraged to Ministry of Agriculture projects. Participating farmers have experienced severe marketing 
problems (Vasant et al., 1981 a). 

In cases where such national policies do hold the potential to affect local participation and eventual 
project success, project management has several choices as following: 

·accepting such policies as given and designing the project with the macro constraints in mind;

·influencing such policies prior to project implementation, usually on a gradual basis; 

·collecting specific data from the project area to influence policy during implementation or to alter the 
project design.

(b)  The bureaucracy: 

Many people have rightly emphasized the necessary for project and ministry staff to view their role as 
responding to villager needs rather than simply expecting villagers respond in a sheep like they way to staff over 
stress, advice, or commands (Tckis, 1981). Unfortunately, most development agencies came into being long 
before 'local participation' became part of the dominant development paradigm. Such agencies were designed for 
the more centralized, service-oriented approach, and their structure, systems and norms pose important barriers 
to effective local participation. 

The activities of the poor with reference to government programmes are affected crucially by the way the 
services are administered – how a common dating or inflexible the services are, how satisfying or humiliating 
their treatments is, how readily the poor get access to services or how much more readily the rich can utilize them, 
whether government staff  adopt a problem solving stance or a conventionally bureaucratic one, how attuned 
staff are to the actual conditions and needs of the poor, and whether these staff deal with the poor as responsible 
adults rightfully in command of their own lives of as basically ignorant and irresponsible (Korten and Uphoff, 
1981, p.3). 

For example, nearly all extension services are government – run and function according to a standard set 
of procedures, rules and precedents which engender both inflexibility and slow response to field needs. Both 
prospects and incentives, particularly for those working in the field, are typically unpromising. Often it becomes 
more important to please immediate superiors than to do good work in the field, pandering to the bureaucratic 
emphasis on meeting targets rather than concentrating on the results of such activities (Jiggins, 1977, pp. 1-3). In 
an environment where project staff cannot meaningfully participate, it is highly unlikely that they will encourage 
participation on the part of those they are supposedly trying to help.

These structures also hold true for the international donor agencies. Their personnel must often meet 
differing political agendas of their financial backers. This often requires moving money in limited time cycles 
while paying lip service to the rural poor and participation. 'Progress' is measured in terms of expenditures; 
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consequently; the emphasis of is often on large projects where participation that is more than symbolic or 
manipulative becomes exceedingly difficult, if not impossible. The focus moves toward activities to the virtual 
neglect of results: 

The rational official will opt for the participatory project, which cuts into his obligation rate and my affect 
his future career adversely. If no credit is given for developing participatory projects, to use one initial metaphor, 
he must swim upstream if he designs and implements such projects (Bryant, 1980, p.8).

(c)  Constraints in the immediate project environment: 

The project environment influences both the use of goods and services made available to a population 
and the capacity of that population to generate organized responses to problems and opportunities. There is no 
simple or direct relationship between the immediate project environment, effectively participation and project 
results – a reflection of the subtlety and complexity of causal relationship in the real world. Three illustrations 
make this point. 

1. In many Third World countries, ownership of land is a fairly reliable indicator of social and political 
power. Where land ownership is unevenly distributed in favour of a small minority, the indications are 
that the minority will use its power to obtain the lion's share of any scarce resources made available by the 
central government or by foreign donors. Similarly, this minority will tend to dominate many local 
organizations and manipulate them for its own ends (Uphoff and Esman, 1974, pp. 64-67). Hence, one of 
the first conditions for crating effective participation appears to be the relatively equitable distribution of 
land. Although land reform may alleviate problems of minority control, it will not necessarily eliminate 
it. One unintended consequence of some land reform programmes – in Pakistan, Egypt, Sri Lanka, India 
and Mexico – has been the creation of new rural elites (Esman, 1978, pp. 40-42). 

2. The ability of governments to control social and political relations at the district level and lower is 
frequently negligible. Even if the government did wish to bypass the rural elites–which are 
questionable–it would be virtually impossible. Such elite groups are overrepresented in any process of 
decision making on a formal or an informal basis (Uphoff et. al., 1979, p.77). This does not necessarily 
imply, however that they will operate only in their own interests. 

The elite rarely fall into one homogenous groups there may,  in fact, be various elites – economic, 
political, religious, military and so on (Bell, 1974, pp. 54). Some of it may be prepared to make 
concessions to the poor majority one of enlightened self-interest that will yield them future pay offs. If 
there are conflicts among the elite, some may seek support from some or all of the local population – thus 
providing the population with some leverage over policy. Some of the elite may well be where they are 
because of their ability, and such people are crucial for encouraging participation. In seeking support and 
legitimacy for their actions, they may tend to spread the benefits of projects to more rather than to fewer 
people (Chambers, 1974, pp. 109-110).

In countries with a limited degree of social and economic integration, ethnic and regional bonds 
are likely to be strong and diversified. Consequently, elite behavior is often characterized by factionalism 
and patronage. Sometimes this reality can be turned to a project's advantage: 

Project implementers should be attuned to conflicts of interest within the elite, and while not 
necessarily formenting these, should be prepared to use such opportunities to achieve greater influence 
and involvement by major groups (Uphoff et al., 1979, o. 68).

Members of such elites will occupy important positions in local and regional networks. The 
importance of networks to rural development lies in their function as channels of communication and 
influence. Many decisions about development options are based on information passed along such 
channels. Key sources of information could be anyone in the network but frequently are persons having 
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some influence, of authority, or advantageous position in an urban setting, in government ministry, or on 
the staff of a developmental project such people can forge external linkages which may be crucial 
effective participation and eventual project success. 

3. Implementers of development projects frequently ignore the more important historical differences 
among the inhabitants of rural communities – differences which may be responsible for a failure to 
respond to proffered goods and services or which may contribute to the break up of participatory 
mechanisms. Villages may well be units of administrative convenience rather than   reflections of local 
ethnic and historical patterns. For example, one village may contain several groups with historical ties 
elsewhere. 

History is not only a matter of origins, but of collective experience. Local responses and 
initiatives – as well as capacities to organize and attempt collective innovation – are all conditioned by the 
course of history, especially the recent past. In many parts of the Third World , the colonial experience 
still exerts a strong influence. The suppression of local leadership, the imposition of forced labour, and 
the harmful effects of cash cropping on the relative roles of males and females are all a part of this 
unfortunate legacy. As a result, it is understandable that societies with a colonial history are often much 
more skeptical than others count development initiatives introduced by outsiders. At the same time, if 
designers and implementers wait for the desired structural changes, they may well wait forever, as 
exemplified in the following statement. improvement in the condition of the poor in the less developed 
countries will to a large extent depend on distribution of economic and consequently, political power in 
the developed country. Closely examined, the process of helping the poor turns out to be rather a vicious 
circle (Leontief, 1980, p. 47). 

4.  PARTICIPATION: WHAT IS TO BE DONE?

The preceding sections have noted the context of participation and the major construction and the major 
constraints that work against it. While we do not wish to appear unduly pessimistic, we do wish to be realistic. 
Creating effective participation is no easy matter; there is no simple blueprint. Any intervention must be tailored 
to the specific environment in which it is to be implemented. However, there is a growing body of knowledge that 
can provide some indications of how to proceed. In what follows, we propose what we consider to be some 
necessary operational steps for creating effective participation. 

(a)  Implementers of rural development projects should be prepared to follow a process approach. 

There is a growing consensus in the development literature that creating effective participation is a 
gradual, evolutionary process in which both project staff and potential beneficiaries and willing to try various 
alternatives, discard them when they prove unworkable, and try others. In general terms, management 
approaches to project implementation range from what can be termed a 'blueprint' style to what, at the other end 
of the spectrum, becomes a 'process' approach. 

The former is typified by certainty on the pare of planners and mangers that predetermined technologies 
and intervention techniques will work in a given local situation. It assumes that solutions to problems are known 
and that projects are vehicles for the applications of these solutions. The process approach, by contrast, assumes 
considerable uncertainty and is characterized by continual openness to redesign and adaptation to changing 
circumstances. On the spot study and an interactive style of problem solving are relied on rather than remote 
expertise (Sweet and Weisel, 1979, pp. 192-230).

Although there has been less documented experience with the process approach than with the blueprint, 
the process approach appears to have the following strengths and potentials: 

·it is rooted in dialogue with the rural population and thus is more responsive to local potential, and needs 
than the more technically oriented blueprint;
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·
and physical changes that occur during implementation; 

·it is based on learning and capacity building and thus it is well fitted to the promotion of self-sustaining 
development dynamics;

·it transfers 'ownership' of the programmes to implements and thus creates an environment supportive of 
innovative problem rather than routine application of predetermined solutions; and 

·it avoids negative side effects by eliminating design components that are deemed inappropriate (Honadle 
et al., 1980, p.45).

Such as approach, of course, requires a frank admission by both designers and implementers that, given 
the complexity of the problems to be solved, there is still much to be learned. It implies, however, that both are 
prepared to try to find solutions by following a 'dynamic' living theory of knowledge that requires us to set new 
facts into the world' (Friedmann, 1978, p. 85). In operational terms, a process orientation includes the following: 

·a design broken into discrete phases; 

·an emphasis on action oriented training for both project staff and beneficiaries; 

·the use of temporary task forces; 

·a reward system consistent with effectiveness in serving beneficiaries in ways that strengthen their 
competence to address their own needs;

·an applied research component to contribute to learning; 

·flexible budget processes and cycles; 

·a redesign orientation, such as periodic revisions of project organization, project objectives, and job 
description of project personnel; and 

       ·monitoring and evaluation oriented to benefits received by beneficiary groups rather than funds extended 
or  activities completed (Honadle et al., 1980, pp. 44-45; Korten and Uphoff, 1981, pp. 19-22). 

(b)  A project should start with small, relatively simple activities which respond to local needs and produce 
results quickly

If a project is highly complex, it is less likely that donor agencies or national governments will encourage 
beneficiaries to become actively involved in project implementation (Cohen, 1971, p.66). Furthermore, within 
the international donor community, 'large is still seductive'. Hence, the emphasis continues to be on large, capital 
intensive projects that rely heavily on imported technology and are suitable for social cost-benefit analysis 
(Chambers, 1978, p.211). Such projects invariably follow a blueprint approach and are intrinsically anti-
participatory from the very outset:

Moving money is far easier to do in large projects, which have through the review process as quickly as 
small projects (sometimes more quickly). They are thus more 'efficient' in terms of administrative overheads. 
Large projects are usually too complicated or too technical to allow for participation by intended beneficiaries 
(Bryant, 1980, p.8). 

Small farms are more likely to participate effectively in development initiatives if by so doing they obtain 
tangible, relatively immediate benefits – as defined from their perspective. Small farmers usually have an 
excellent idea of what their immediate problems are. It is the responsibility of an IRD project to provide some 
possible solutions. Activities may start with such elements as small irrigation scheme, provision of focused 
credit, and training programmes which permit meaningful local involvement.     

Chambers argues that a sequential approach in best if projects are to reach the rural poor and stimulate 

it allows variation in bureaucratic structure and thus is more likely to adapt to political, social, economic 
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participation. In his opinion, appropriate small projects will be administration intensive rather than capital or 
import intensive; difficult to monitor and inspect because of their geographical dispersion; unsuitable for 
complex techniques of project approval, and slow to implement, unless 'they originate in popular enthusiasm' 
(Chambers, 1978, p.120).

(c)  Potential beneficiaries should make a resource commitment to the project to the implemented 

Obtaining a resource commitment from potential beneficiaries is desirable for a number of reasons. First, 
governments do not have the resources to support all worthwhile development initiatives. Requiring an initial 
resource commitment indicates that this is not going to be another government 'giveaway' programme. Many 
activities would probably function better without the involvement of government at all. Second, the act of 
making a resource commitment will make the contributors more concerned for the success of the development 
initiative than they otherwise might be. Finally, such a commitment will provide a concrete indication of how 
interested the community members are in a new initiative (Gow et al., 1978, Vol. 1, p.149). Findings from an 
earlier study demonstrated the positive correlation between such resource commitment and overall project 
success (Morss et al., 1976 Vol. 1, Chap. 3). 

Such commitments can be either in cash or in kind and can be generated in a variety of ways: from 
membership fees, from quotes determined by family size, or from some sort of recycling of project benefits. 
Chambers (1974, p.110) strongly recommends that such contributions be related to economic status, the richer 
paying more and the poorer less, and be limited to those who are expected to benefit. Often, in fact, it may be 
appropriate specifically to link local farmer investment in projects to income gains derived from project benefits. 

In some countries, such resource commitments may be formalized by a contract between the 
beneficiaries and the outside funding agency. In Nepal, participation in rural public works is generated in this 
manner. The contract lays out the costs, inputs, timing and resources commitments from both the local 
population and the funding authority, in this case the district government. The funds are disbursed in 
installments; and progress reports, prepared by the district engineer, are submitted before further disbursements 
are made. While not infallible, such a contractual arrangement does provide both parties with leverage (Gow, 
1980, p.11). Whatever the specific mechanics of such resource commitment, it is important that a commitment of 
some kind be made whenever and wherever possible- to prevent accentuation of paternalism and dependency. 

(d)  To the extent possible, projects should try to work with existing organizations – formal or informal

Local organizations of farmers are commonly regarded as the most practical and effective means of 
achieving participation. Such organization can play potentially positive roles in the process of rural development 
by acting as vehicles for: 

·two-way flows of technical information, which reinforce individuals who try new approaches and break 
down barriers between groups or individuals; 

·minimizing risk and providing economies of scale;

·adapting project activities to local conditions; marshalling local resources;

·achieving greater political and economic clout for local people by exercising influence over local 
administrators and asserting claims on government; 

·sustaining project benefits; and 

·coordinating and spreading the benefits of outside assistance (Honadle et al., 1980, pp. 129-139).

Divergent views are expressed in the literature concerning whether participation can be most effectively 
encouraged by working through existing originations argue that: 

·it is relatively quick and easy;
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·

·organizational already in place have demonstrated a capacity to 'modernize' and impressive results have 
been achieved (Seibel and Massing, 1974).

·This view also has a number of detractors who argue that:

·traditional organizations reflect the interests of the existing power structure and consequently will not be 
enthusiastic proponents of change;

·it is extremely difficult for a traditional organization to adopt the modern practices that are essential for 
sustained growth; and 

·it is unlikely that the membership and structure of existing organizations will be suitable for the needs of a 
new development strategy (Dore, 1971).

The indications are that project implementers often do not take existing organizations seriously. If they 
are to be taken seriously three factors should be done borne in mind. First, existing organizations can be broadly 
classified according to whether they are built around the sharing or use of a particular factor of production or 
whether they are defined in terms of group member characteristics. These categories are not necessarily mutually 
exclusive. Second, it is important to know whether an organization is permanent or transitory, and whether it is 
indeed local and long established or recently imported from the outside. Finally, it is important to distinguish 
between associations, based on some common trait of members, and followings, based on patron – client 
relations. While the former may provide the base for broader participation, the letter may be more effective for 
fostering participation in project implementation (Uphoff et al., 1979, pp. 38-40).

However, the most important criterion for selection of an existing organization is its ability to reorient its 
activities to tasks other than those for which it was formed. For example, in several Latin American countries, 
communities from civic improvement associations to plan and implement specific rural works projects. An 
individual community will commit some of its own resources to these projects and petition the government or 
other funding agencies for additional resources. Once a specific project is completed, such organizations may lie 
dormant until the next felt need is acted upon. But they represent a resource which can be quickly mobilized in 
response to future needs. 

Such groupings can also form the basis for a more permanent, production-oriented organization (Gow et 
al., 1978, Vol. 2, pp. 127-152). Tendler (1976) has argued that such temporary organizations are successful 
because the members perceive themselves as cooperating to achieve a specific goal rather than to create an 
organization. If they are successful in achieving their initial goal, than the partial exists for expanding into other 
activities. But this transaction to a broader, more permanent status will not be automatic; it requires a patient, 
thorough organizational effort (Tendler, 1976, p.9). 

This strategy of working through existing organizations has been successfully implemented in Colombia 
through IRD programme, which presently functions in five regions of the country. At the local level, the 
most prevalent organizational form is the Community Action Board, which is dedicated exclusively to rural 
works projects. If a community wishes to participate in the IRD programme, its Community Action Board 
must be willing to broaden its activities and become more production oriented. If the board agrees, then the 
programme works directly through it. If it does not, a parallel group is set up, often with overlapping 
leadership. Success to date appears to have resulted primarily from two factors: the relatively a political 
nature of the intervention the local level and the caliber of the technicians' involved (Jackson et al., 1981).

(e)   Where the environment is one of factionalism and conflict, it may be necessary to work with more 
than one group

All three earlier approaches to participation emphasized the importance of consensus and equilibrium – 

results are likely to 'stick' in as much as existing organizations have a proven capacity for survival; and 
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to the virtual exclusion of a conflict. In fact, however, participation implies the potential for conflict:

Organizations are sources of power and a major purpose of community organizing is often to build the 
power of the poor to challenge the entrenched interests. The potential for conflict is self-evident and any 
community organizing activity should be carried out with recognition that if the group begins to take on any 
political characteristics there is like to be a backlash which may result in withdraw physical coercion (F. J. 
Korten, 1981,  p.15). 

In such a situation a certain degree of political sophistication on the part of project implementers is called 
for. In one form or another, the leaders of the most important factions elites or otherwise – must be included. As 
mentioned earlier, some leaders will have obtained their position as a result of their ability. Consequently, the 
skills and experience they can bring to development may be crucial. In addition, they may often be those best 
placed to take advantage of development initiatives. Some may be motivated to help their fellow villagers 
because they need a certain local constituency to support and implement their views. Whatever their motivation, 
local leaders are going to be represented if not over-represented – in any process of decision making. 

David Stanfield (n.d.) suggests a specific process strategy for a project area with little social cohesion, 
arguing that in such cases an intervention should be geared toward an indentified social grouping at the outset. 
This should not be overdone to the point that it generates irrevocable opposition from other groups, but should 
represent a temporary concession to social realities. In time, the intervention strategy can become less exclusive, 
particularly by including activities which are important to more than one group but which cannot be completed 
by any one party working alone. 

Guy Hunter, reiterating a point made by Tendler, argues for the creation of small, functionally specific 
groupings which will require continuous service and advice in the early stages: 

It is this supportive rather than managerial or supervisory attitude which is critical at this stage. It is not a 
question of substituting government for local patrons, especially in the frankly exploitative role which may local 
patrons adopt. It is a question of non-directive support and the gradual growth of confidence. It would be absurd 
to believe that the weak, in their weakness, can much ahead without such support (Hunter, 1978, p. 43).

 In most cases, even when groups are formed specifically to serve the interests or defend the rights of the 
most disadvantaged, effective leadership is most likely to emerge from those individuals who are relatively more 
advantaged and closely allied with the local power structure.

However popular in theory, programmes that attempt simply to undercut or by pass traditional leadership 
are not feasible. Either they fail, or outside authority in the form of project agents takes the place of the traditional 
local leaders. 

The key is for leaders to be made accountable to a broad constituency regardless of their group of origin. 
Such accountability may be defined by both locally and more centrally determined norms and standards. It 
will be more effectively enforced if incentives and sanctions are determined and applied not only from 
above, but also from below. For sanctions to be enforced by constituencies of rural poor, there must be an 
open management style in which all members have success to community activities and records. Training 
may also be required to equip persons to review and understand information newly made available to them 
(Honadle et al., 1980, pp. 142-143).

(f)  Formal & informal two-way information flow between project implementers and potential beneficial 
should be established at the time of project start-up

Two reasons generally given for creating an information system are: 

·to generate useful information for planning, implementing, monitoring and evaluating project activities; 
and 
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·

Information thus serves not only a functional role in supporting effective management but also a process 

to provide a two-way information flow between project personnel and project beneficiaries. 
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·no training or training in unfamiliar language E

6. Project implementation

·under community control (especially the remuneration of project workers) A

·under community supervision B

·with some community involvement C

·with no community involvement D

7. Periodical evaluation/monitoring of progress 

·by the community A

·some evaluation by the community B

·outsiders' evaluation with results reported to the target community C

·outsiders' evaluation not reported to target community D

·no evaluation E 

This checklist needs not only initial bust also continuous refining in the light of the growing 
understanding of the concept of community participation and its implications. 
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Organic farming aims for human welfare without harming the environment and follows the principles of 
health, ecology, fairness and care for all including soil. The modern concept of organic farming combines the 
tradition, innovation and science. Although, history states that the movement for organic way of life recognized 
in 1905, it could gain ground after realizing the ill effects of modern agriculture in the late 1990's. In 1905, the 
British botanist Sir Albert Howard, often referred to as the father of modern organic agriculture, documented 
traditional Indian farming practices, and came to regard them as superior to conventional agriculture science. 
During 1940, In Japan, Masanobu Fukuoka, a microbiologist working in soil science and plant pathology, quit 
job as a research scientist, returned to his family's farm, and devoted the next 30 years to develop a radical no-till 
organic method for growing grain, now known as “Fukuoka farming”. Many other practices such as Rishi krishi, 
Natueco farming, homa farming, panchagavya krishi and bio dynamic farming are associated with organic 
agriculture. The reports indicates organic farming can minimize energy consumption by 30.7 % per unit of land 
by eliminating the energy required to manufacture synthetic fertilizers and pesticides and by using internal farm 
inputs, thus reducing fuel used for transportation. India can emerge as global leader due to the presence of large 
number of organic producers (almost 7 lakh producers) and they needs to be supported with technical knowledge 
and inputs besides marketing infrastructure. The research results available for little over a decade confirms the 
yield advantage in many crops such as basmati rice, maize, cotton, chickpea, soybean, groundnut etc. 

However, the major impediment for growth of organic farming in India is yield reduction in the initial 
years due to swift switch over from inorganic to organic, wide gap between availability of organic source of 
nutrients and requirement and lack of pest and disease management options. Most of the organic growers have 
expressed that lack of support price for organically grown crops and marketing infrastructure as the major 
constraint in promotion of organic agriculture. Although, much progress on research in organic farming has been 
done, the new emerging areas of human health benefits, understanding the economics with environmental 
markets, climate friendly farms and carbon farming with organic farming system models needs to be addressed 
in future. The certification systems of grower group, participatory guarantee system, know your farm and know 
your food should be promoted in large scale.

 The world population is expected to reach 9 billion by 2050. This global population growth of 2 to 3 
billion people over the next 40 years, combined with the changing diets, would result in a predicted increase in 
food demand of 70% by 2050 [1,2]. To feed the burgeoning population, we need to produce more food and 
livelihood opportunities from less per capita arable land and water. Providing ample food for the ever-growing 
global population is only the first part of the challenge; the second and more important part is to produce this in a 
safe and sustainable manner [3]. India has traditionally practiced organic agriculture, but the process of 
modernization, particularly the green revolution technologies, has led to the increased use of chemicals. 
However, in recent years the limitations of NPOP conformity assessment procedures of accreditation as 
equivalent to those in the US. With these recognitions, the Indian organic products duly certified by the 
accredited certification bodies of India are accepted by the importing countries. Currently, India ranks 33rd in 
terms of total land under organic cultivation and 88th in agricultural land under organic crops to total farming 
area.
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ORGANIC AGRICULTURE TECHNIQUES PROMOTED BY KVK, NAVSARI

Waste Decomposer

SALIENT FEATURES OF WASTE DECOMPOSER

ØSimple & Reliable

ØReady to use (within 5 days)

ØLonger shelf-life (3 years)

ØRecommended for all crops

ØBetter crop response

ØWorks as a great component for clean India Movement (Swachh Bharat Mission)

Øbio-waste into organic Manure

ØLow cost (only Rs. 20 per bottle)

ØMore than 1 lakh metric tonne organic manure could produce from 1 bottle / year

Mass multiplication of Waste Decomposer

 Waste decomposer is given to the farmers in small bottles and they themselves mass multiply this product 
without using any sophisticated technique.

Process of Mass multiplication

ØTake 2 kg jaggery and mix it in a plastic drum containing 200 litres water.

ØNow take 1 bottle of waste decomposer and pour all its contents in a plastic drum containing jiggery 
solution.

ØMix it properly with a wooden stick for uniform distribution of waste decomposer in the drum.

ØCover the drum with a paper or cardboard and stir it every day once or twice.

After 5 days the solution of drum turns creamy.

Quick Composting

 The mass multiplied solution of waste decomposer is used to decompose bio-waste into organic manure.

Healthy Compost

 Compost which gets ready by using waste decomposer is dark brown in colour, no foul smell, not warm, 
dry, and very good in quality having high organic carbon content and other nutrient content. It doesn't attract flies 
and insects and no foul smell, which is, in fact, a good sign for healthy composting. Generally, in case of so far, 
existing composting lot of complication are noticed by farmers and surrounding people which are offensive to 
the community living in the area of composting, some of the notable complaints with existing composting 

State wise area for the Year 2017 -18 (Cultivated farm area)  

Sl. 

No. 
State Name 

Organic Area 

(In Ha.) 

In Conversion area 

(In Ha.) 
Total  

1 Madhya Pradesh 328420.532 284974.926 613395.458 

2 Maharashtra 108029.960 127660.592 235690.552 

3 Rajasthan 76002.393 132568.733 208571.126 

4 Odisha 61981.602 43634.634 105616.236 

5 Karnataka 24669.426 62276.555 86945.981  

6 Gujarat 49298.772 31970.170 81268.94  



methods are, 1. Foul smell, 2. Matted leaves or grass clippings aren't decomposing, 3. Stinks like rancid butter,

 Vinegar or rotten eggs, 4. Odor like ammonia, 5. Attracts rodents, flies, or other animals, 6. Attracts 
insects, millipedes, slugs, etc, 7. Fire ant problems and etc. But if the Waste Decomposer Technology is adopted, 
there will be zero percent offensive and recurring management problems. Due to this healthy composting 
features, it is very much adaptive in for kitchen and terrace gardening. 

 Waste decomposer microorganism was demonstrated to be an excellent candidate for lignocelluloses 
degradation in this work, showed more robust growth, stronger spore production, faster secretion of 
ignocellulose-decomposing enzymes and better pH tolerance. These features make this product unique to 
convert all types of waste into good compost. 18-20cm thick layers of 1 ton bio-wastes such as agricultural 
wastes, kitchen wastes, cow dung etc. are piled on the ground. Wet the waste with solution of waste decomposer. 
Again another 18-20cm thick layer of bio-waste is spread & again wet with waste decomposer solution. The 
above processes are repeated till the piling goes 30-45cm higher. Turn the pile at every 7 days interval for 
uniform composting and add more solution at every turning. Maintain 60% moisture during the entire period of 
composting. If required again add solution. The compost gets ready to use after 30-40 days.

Crop Production and Plant Protection in Organic Farming

 The use of chemicals (fertilizers and pesticides) has taken over crop production these days. Crops have 
lost their natural resistance and stamina and become susceptible to disease due to the use of chemical fertilizers. 
As a result, farmers resort to increased use of pesticides. Residues in the soil from the use of these pesticides 
harden the soil so it becomes like rock. To overcome this farmers are forced to use even larger quantities of 
chemical fertilizers for growing the next crop. The damage to the soil increases with every new, crop season. 
These factors increase farm work and simultaneously increase the cost of farming. Organic farming is the only 
recourse for farmers, to save both livelihood and the health of the soil. 

Raising Crops to Enrich the Soil

To enrich the soil organically is to grow a variety of crops on the land and then plough the green matter 
back into the soil. Using this method it is possible to enrich the soil in just two hundred days. Even land that has 
been depleted of all nutrients due to chemical farming can be resuscitated in this manner. By growing Grains, 
Pulses Oilseeds Green manure crops for 50-60 days and then plowing them in-situ we add balanced nutrients and 
micro-nutrients to the land. The soil will become enriched in less than a year and micro-nutrient deficiency is 
eliminated.

Plant Protection in Organic Farming

 It is possible to manage pests by following certain practices like the use of botanical insect repellents, 
neem extracts, trap crops, mixed cropping, crop rotation etc. Crop rotation creates a natural pest predator 
relationship. Diversity is the best and cheapest form of pest control. No chemicals may be used for fungus and 
weeds also. For seed treatment also it is preferable to use traditional methods like organic manure, ash, cow urine, 
beejamruta etc. Sustainable farms minimize theirpurchased inputs (fertilizer, pesticides, energy and equipment) 
and, rely as much as possible on the renewable resources of the farm itself.

It is an attempt to revalidate indigenous pest control practices enlivening in certain hillocks of South Gujarat 
(Navsari, Valsad and Dang). More than 10 different plant protection practices covering crops like rice, mango 
and vegetables etc, have been documented and presented here under the category of bio-pesticides

PANCHGAVYA RASAYAN

Material required:

 Cow dung 10 Kg, water 5 liters, cow milk 10 lit., cow urine 10 lit., cow curd  2.5 lit.
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Method of preparation: 

1. Properly mix 10 kg cow dung in 5 liters of water

2. Filter it and  boil it till it reaches half of the quantity

3. Add 10 liters of cow milk and boil it again till reaches half of the quantity

4. Add 10 liters of cow urine in above mixture and keep it 5 minutes till it becomes cool

5. Add 2.5 liters of curd and keep it for 24 hrs.

6. Rasayan is ready to use, dosage: 2% spray and 6% for drenching

7. Spray interval should be 15 days

8. Shelf life  is 2 months

Benefits: Leaf colour and size increases

PANCHGAVYA MIXTURE

Material required: Cow dung : 10 Kg, Cow Ghee : 500 gm,  Cow Milk : 2.5 liters, Coconut Water: 1 Cup, Cow 
Curd : 2.5 liters, Honey : 250 gm, Banana : 12 no,s, Cow Urine : 10 liters

Method of preparation: 

1. Mix 10 kg cow dung and 500 gm cow ghee keep it aside

2. Later,  mix 1 cup coconut water in 2.5 liters of milk and keep it in shade

3. Mix 2.5 liter curd and 250 gm honey and 1 dozen (12 no.s) banana keep aside

4. Keep 10 liter cow urine in sunlight about 48 hrs

5. Without adding a single drop of water mix of all the above ingredients, 

6. keep this mixture in shade for 15 days

7. Panchagavya mixture is ready to use, dosage: 2% spray and 6% for drenching

8. Shelf life  is 6 months

Benefits: Improvement in soil health 

ORGANIC PHOSPHORUS MIXTURE 

Material required:  Soil from uncultivated land (preferably forest): 40 kg, Water: 200 liters, termite mound soil: 
10 kg, Any oil seeds crops: 10 kg, Fresh Cow Dung : 10 kg ,Cow urine : 10 liters, Jaggery: 2.5 kg ,Cow Curd : 2.5 
kg , Banana : 12

Method of preparation: 

1.  Collect 40 kg soil from uncultivated land (preferably forest) and mix it with 200 liters of water then filter 
it.

2. Thorough mixing of 10 kg of termite mound soil, any oil seed crop 10 kg, 10 liters cow urine, 2.5 kg 
jaggery, 2.5 kg curd and 1 dozen banana, later add this preparation to above mixture

3. Keep it for 15 days in shade

4. Organic phosphorus mixture is ready to use, dosage:  drenching; 6 kg OPM +200 liters of water for 1 acre 
OR 60 kg OP mixture to be mixed in 100 kg compost

5. Shelf life  is 2 months

Benefits:  Good root and shoot development

ORGANIC POTASH MIXTURE

Material required:  Bael churn (Kotu in gujarati) 1.5 kg or 6 kg fresh bael gum, 20 liter water, Jaggery, 2 kg. 
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Method of preparation:

1. 1.5 kg bael churn , 20 liters of water and 2 kg  jaggery, mix these three and keep it in air tight container for 
90 days

2.  At 15 days interval  open the container and remove the air if there

3.  After 90 days the mixture is ready for use

4. Organic potash  mixture is ready for use, dosage:  drenching; 2 liter Potash  mixture +200 liters of water 
for 1 acre at the time of tillering, flowering and  fruiting, 

5. Shelf life  is 12 months

Benefits: Taste and colour of the commodity is good 

HARDES RASAYAN

Material required:  Harade : 2 kg, Water: 10 liters,  Fatakri: 10 gm

Method of preparation: 

1. Take 2 kg harade and mix it with 10 liter of water and 10 gm fatakri and keep it for six days, after six days 
it can be sprayed directly at 15 days interval in all the crops. 

2. Shelf life  is 2 months

Benefits: Mitigate iron deficiency 

PUSHPA RASAYAN

Material required:  Flowers (Palash, Shemal, Mahuva): 2kg, Cow urine : 2 lit., water : 2 lit.

Method of preparation: 

1. Any one of the above flowers to be used; 2 Kg flowers, 2 liter cow urine and 2 liter water are mixed 
together and keep it for one week.

2. Rasayan is ready after a week. This mixture to be used in 400 liter of water and sprayed directly on 
standing crop.

3. Shelf life  is 1week/ 7 days

PARTHENIUM /GAJAR GRASS

Material required: Parthenium /Gaajar grass 2 kg, Water 20 liter and Fatakri 20 gm, 

Method of preparation:

1. Take 2 kg parthenium in 20 liter of water and add 20 gm powdered fatakri and keep it for 15 days. 
Solution is ready after 15 days. This solution is sufficient for 1 acre spray i.e for 400 liters of water.

2. Shelf life  is 1week/ 7 days

Benefits: It supplies Nitrogen to the plant

ORGANIC WATER

Material required:  Water 180 kg, fresh cow dung 10 kg, cow urine 10 liter, jaggery 1kg, curd  1kg,  Soil 
beneath the banyan tree 100 gm

Method of preparation: 

1. Thorough mixing of fresh cow dung 10 kg, cow urine 10 liter, jaggery 1kg, curd 1kg,  soil beneath the 
banyan tree 100 gm in 180 liters of water. Keep this solution for 10 days in shade. Daily for five minutes 
clock wise and anti clock wise mixing of this mixture. 

2. Dosage: 10 liter organic water in 400 liters of water. 

3. Shelf life  is 2 months

Benefits:  Good growth of the plant
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SHREE RASAYAN

Material required: One year old cow dung cake 4 kg (chaana) and 20 liter water 

Method of preparation: 

1. Mix the 4kg  one year old cow dung cake  and 20 liters of water and keep it for 4 days

2. Daily for five minutes clock wise and anti clock wise stirring of this mixture. 

3. Dosage: mix these shree rasayana in 400 liters of water. 

4. Shelf life  is 1week/ 7 days

Benefits:  Good root and shoot growth of the plant 

PANCHAGAVYA

Material required: It is a cow excreta based indigenous nutrient solution. Panchagavya consists of products viz. 
cow dung, cow urine, milk, curd, jaggery, ghee, banana, Tender coconut and water.

Method of preparation: 

1. 7 kg. cow dung and 1 kg. cow ghee is mixed thoroughly and keep it for 3 days.

2. After 3 days, 10 lt. cow urine and 10 lt. water is added, mixed and kept for 15 days with regular 

Cow milk - 3 liters, Cow curd - 2 liters,  
Tender coconut water - 3 liters,  Jaggery - 3 kg and well ripened banana – 12 nos. 

Dosage: 300 ml in 10 liters of water. 

AMRUT PANI (NECTAR WATER)

Material required: 250 gm ghee (clarified butter) from a desi (indigenous breed ) cow. 500gm of honey, 10 kilo 
of fresh dung from a desi cow, 200 litres of water.

Method of preparation:

 Thoroughly mix 250 gm ghee into 10 kilos of cow dung. Blend half kilo of honey into this mixture and 
add 200 litres of water stirring all the time. The mixture thus obtained is Amrutpani.

Dosage:  200 litres of, Amrutpani is needed for one acre of farm land

In situ preparation of Organic inputs

For conversion of a conventional field to organic, first step is to build up the lost fertility of the soil. This can be 
achieved by complete ban on use of synthetic inputs and increased use of organic and biological inputs. For 
nutrient management and soil fertility build up crop residue, animal dung, forest leaf litter, bone meal, slaughter 
house waste, blood meal and green manures are important organic sources. All such organic material needs to be 
composted properly for appropriate impact. Nutrient value of the raw material and composting methodology 
determines the quality of produce. Biological resources such as biofertilizers and other microbiological inputs 
have also attracted lot of attention and are being promoted on large scale. Under National Project on Organic 
Farming incentives are available for establishment of production facility for Vegetable market waste and ago-
waste compost, biofertilizers and vermiculture.

Requirements for Organic Farming

Conversion: The time between the start of organic management and certification is called conversion period. 
The farmers should have a conversion plan prepared if the entire field is not converted into organic at a time.

Mixed farming: Animal husbandry, poultry, fisheries, etc. should be practiced in addition to agricultural 
farming.

mixing 
both in morning and evening hours. 

3. After 15 days the following ingredients are added and mixed 
Panchagavya is ready 

after 30 days

4. 
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Cropping Pattern: Crop rotation should be followed in annual crops are grown. Intercropping should be 
practiced when perennial crops are grown. Crop rotation should cover green manure as well as fodder crops.

Manurial Policy: Soil fertility should be maintained/enhanced through raising green manure crops, leguminous 
crops etc.

Pest, Disease and Weed management:Use of chemical pesticides, fungicides and weedicides is prohibited. 
Natural enemies shall be encouraged and protected. (e.g. raising trees in the farm attracts birds which kills pests 
of the crops, nest construction etc.)

Processing: Processing technologies like solar drying, freeze drying, hot air chambers are permitted.

Labelling: The label should convey clear accurate information on the organic status of the product. (i.e. 
conversion in progress or organic). The labels for organic and conversion in progress products should be 
distinguishable by different colored labels.

Packaging: For packing, recycling and reusable materials like clean jute bags, shall be used. Use of bio-
degradable materials shall also be used. Unnecessary packaging material should be avoided. Organic and non-
organic products shall not be stored and transported together except when labeled

Documentation: Documentation of farm activities is must for acquiring certification especially when both 
conventional and organic crops are raised. The documents/records such as field map, field history sheet, activity 
register, input record, output record, harvest record, storage, sales record, pest control records, movement 
records, equipment cleaning and labelling records are to be maintained

Certification Process: Certification of organic farms is required to satisfy the consumers that the produce is 
totally organic. Certification agency conducts the inspection that minimum requirements prescribed for organic 
agriculture is fully met and issues certificate. The producer makes contact with certifying agency. Certification 
agency provides information on standards, fees, application, inspection, certification and appeal procedures

KVK MOBILIZED FARMERS FOR GROUP ACTION & DEVELOPMENT 

New Approach: Group Formation

 Form a group in the villages and to involve the leader of the farmers group in planning and 
implementation of the activities. About 214 groups are formed by KVK in that around 428 leaders are identified.

The expansion of Indian agriculture is depending on 103 million farm families involved in agricultural 
activities. It is impossible to reach such a huge number of farmers individually. The effective and efficient 
diffusion of new technologies to the needy farmers is very much essential for increasing the yield. To deal with 
this problem, KVK have adopted a new approach that is to involve the leader of the farmer in planning and 
implementation of the activities. Under this approach, from the entire village, groups are formed. These groups 
vary in size, generally 20 to 30 members in each group. After that, from the same group 3 to 5 leaders are 
identified and they are given detail guidance and information so that they can help to group members in better 
way. Other than this, when ever any training or event is planned, leaders are responsible to perform various tasks 
so that more effective and efficient work can be done. About 200 groups are formed by KVK, in that around 400 
leaders are identified. They are the hands of the KVK through them dissemination of technologies will takes 
place.

Dial-Out Conference–Linkage with Reliance Foundation Voice Call

Krishi Vigyan Kendra Scientists interacts with the group of interested farmers in a single call at a need based 
interval. On a single subject matter, farmers can get information sitting in their home or field. Farmers can save 
travelling cost and time. If any farmer in the village is facing any difficulty in agriculture/animal husbandry it is 
an alarming to others so that they can take preventive measures. Weather forecasting can be done. Finally in a 
single call scientist can convey messages to large number of farmers.
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NATURE AND QUALITY OF INTERACTION AND CONVERGENCE MADE WITH STAKE 
HOLDERS OF AGRICULTURAL DEVELOPMENT IN THE DISTRICT

No. Organization / trust Activity Beneficiaries  

1 KVK, Navsari / NAU, Navsari KVK Navsari adopted 18 villages moreover has 

been reaching to 110  villages intensive activity  

More than 50000 

Farmers  

No. of farmers group formed-214  

Group leaders identified -428  

Mandatory task achieved i.e. >200%  

No. of projects handled by KVK during reporting 

period - 08  

2 Shri Ramkrishna charitable 

trust, Surat 

Kitchen garden activity 1000  

Promote innovative farmers  28  

3 Shri D.L.Patel, NRI, USA Providing lunch to farm labours free of charge 

since last 3years 

15 labour  

4 Late. Diwaliben Ukabhai Patel 

Sarvajanik Trust, Bardoli 

Provided vehicle on Monday and Tuesday in 

every week for follow up activity on farmer’s 

field 

1023  tribal farmers  

Provided Kitchen Garden Kit( About 1500)  1215 families  

Set up new Mahila Gramin Bank in the district  Around 25000 Farm 

Women  

5 ATMA Training Programme, Exposure Visit  

Krishi Mela, Field Visit  

3500 Farmers  

6 Cohesion Foundation Mahila Kishan Divas 

Training Programme, Kitchen Garden  

850 farmers  

7 KRIBHCO, Surat Sponsored Training 

Organic Seminar, Soil Health Day  

400 Farmers  

8 Reliance Foundation Dial-Out Conference, Voice Message  

Audio Conference 

1.48 lakh Farmers  

9 Bank of Baroda Vocational Training  240 Farm Women  

10 Manav Kalyankari Charitable 

Trust 

Awareness Programme on Breast Cancer  450 Farm Women  

11 JCI, Navsari Creating awareness on kitchen garden one stall 

exhibited in Trade Fare.  

17000 urban people 

visited  

12 Anavil Sanskar Trust Kitchen Garden program, Water harvesting and 

recharge program 

262 Urban people  
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Significant Involvement of NGOs in Agriculture Development

R. F. Thakor and M. R. Bhatt

Senior Scientist and Head, KVK, Valsad, Gujarat

kvkvalsad@gmail.com

 Poverty reduction has been declared as the most important Millennium Development Goal by the 
Government of India. It has been one of the major objectives of planned development in India. And since 
Independence the GOI formulated many economic strategies for planned economic growth with two objectives 
viz., ensuring economic growth with equity and social justice. In contemporary India, a strong emphasis is given 
on the development of rural sector. In spite of several attempts made by the state and central governments to 
develop the rural sector, the present achievements are not up to the mark. Although huge amount of money has 
been allocated and spent on different schemes of rural development over the years. Yet the benefits have not 
reached the rural poor. Despite significant changes in approaches and strategies to the cause of rural 
development, the government has not been able to achieve minimum desirable targets in the field of education, 
nutrition, health, drinking waters and employment. 

 Thus, agriculture is still the engine for economic growth. It is observed that many 
countries across the world provide support for modern agriculture, mainly to increase the productivity (Pingali, 
2001).

 One of the important contributing factors for the failure of rural development programmes was the 
absence of involvement of the people for whom the programmes were meant. “The need for micro-level 
institutional arrangements to involve the people in-terms of formulation, implementation, monitoring, 
evaluation and sustainability of the programmes were stressed in several quarters. 

 Voluntary action in a planned manner was initiated in the 
country during 19th century. The Christian missionaries took positive interest in rural reconstruction even in the 
inaccessible part of the country during the middle of the 19th century.

Non Government Organization (NGO)

 NGOs are difficult to define and classify, and the term 'NGO' is not used consistently. NGO

 According to the UN, any kind of private organization that is independent from government control can 
be termed an "NGO", provided it is not-profit, non-criminal and not simply an opposition political party.

 Professor Peter Willetts, from the University of London, defines an NGO as “"an independent voluntary 
association of people acting together on a continuous basis for some common purpose other than achieving 
government office, making money or illegal activities."

 Professor Akira Iriye defines NGO as "a voluntary non state, nonprofit, nonreligious, and nonmilitary 
association." A non-governmental organization (NGO) is a legally constituted organization created by natural or 
legal persons that operates independently from any form of government.

 The term NGO is used interchangeably with Voluntary Action, Voluntary Agencies (VOLAGs), 
Voluntary Development Organizations (VDOs), Voluntary Associations, Private Voluntary Organizations 
(PVOs), Non Political Formations or Non-Party Political Processes, Social Action Groups, Grass root 

According to 2011 Agricultural Census of India, an estimated 
61.5% of the 1300 million Indian populations are rural and dependent on agriculture. The number of farming 
households is 159.6 million.

Since ancient times, social 
service has been an integral part of Indian culture. 

 can be 
defined as, “legally constituted corporations created by natural or legal people that operate independently from 
any form of government. The term originated from the United Nations and normally refers to the organizations 
that are not a part of the government and are not conventional for profit businesses.
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Organizations, Community Development Organization, Social Work Agencies etc.

NGOs in India

 Soon after Independence, a number of NGOs had emerged in India. Mahatma Gandhi even pleaded to 
dissolve the Indian National Congress and transform it to a Lok Seva Sangh .This was the first phase of NGOs in 
India. The second phase of NGO development started in 1960 when it was felt that just the government programs 
were not sufficient to complete the task of development in rural areas. In the sixth five-year plan (1980-1985), a 
new role for NGOs in the rural development had been identified by the government. In the seventh five-year plan 
(1985-1990), the Indian government envisaged an active role of NGOs in developing self-reliant communities. 
Owing to this, in the eighth five-year plan, more importance to NGOs for rural development in India had been 
given. Under this scheme, a nation-wide NGO network had been created. In the ninth five-year plan, it has been 
proposed that NGOs would play a significant role in the development on the public-private partnership model. 
The tenth FYP envisaged the need and importance of NGOS in developing agricultural sector by promoting 
awareness among the farmers about various modern farm techniques and government initiatives for their benefit. 
Moreover, government has also been promoting the development of NGOs through financial aid and assistance 
programmes. As with every five-year plan, the role of NGOs in the rural development of India is growing, NGOs 
act as planners and implementers of developmental plans and help in mobilizing the local resources to be used for 
development. These agencies play the role of mediator between people and government. NGOs are actually the 
facilitator of development, education and professionalization.

Hurdles on the way to rural development A major problem that NGOs are facing in India is their 
dependency upon government funds or external donations. With this dependency, NGOs are less flexible in 
carrying out their task as most of the tasks depend upon funds. Moreover, the structures of NGOs have become 
bureaucratic in nature leading to a decreased effectiveness in the overall development.

 Then the traditional thinking of rural people, their poor understanding, and low level of education for 
comprehending new technology and efforts, lack of awareness are people related hurdles that NGOs are facing. 
Villages also lack infrastructure facilities like water, electricity, educational institutes, communication facilities 
that leads to their slow development.

 At present, extension services are being provided mainly by the public sector through a two tier system at 
the central level, Indian Council of Agriculture Research (ICAR) is the nodal institute for agriculture research 
and extension; while at the state level, the State Agricultural Universities (SAU) facilitate agriculture extension 
via the Krishi Vigyan Kendra (KVKs) and Agriculture Technology Management Agency (ATMA) at the district 
level. Besides the existing public extension service system, there are several private players, civil-society 
organizations including farmer-based organizations and NGOs that play a major Agriculture Clinic and 
Agriculture Business Centres targeted young rural agriculture graduates who wanted to turn entrepreneurs 
seeking to provide fee based agriculture services to farmers.

Non Governmental (NGOs) and Agriculture Development

are actively 
involved in development of rural areas. Their grassroots orientation and proclivity to work in rain-fed and tribal 
regions has naturally oriented them towards land based livelihoods, hence the essential component of extension 
in their intervention.

 Some NGOs, such as Professional Assistance for Development Action (PRADAN), Bharatiya Agro-
Industries Federation (BAIF) and Action for Food Production (AFPRO), Self Employed Womens Association 
(SEWA) are actively involved in promoting extension activities in more than one state. PRADAN has mainly 
focused on promoting livelihood of the poor in different sectors ranging from agriculture and natural resource 
management to microenterprise in rural areas across 8 states in India.

 In India at present there are nearly 25,000 NGOs spread across various parts of the country 
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 BAIF is also working on the development of livelihoods by engaging in livestock development, 
environment conservation, and water resource management across 16 states.

Syngenta foundation, India (SFI) has been instrumental in helping marginalized farmers adopt high quality 
production technology for better productivity and improved incomes through unique models of agriculture 
extension.

 During 2005-09, three extension-driven projects were launched in the country which included high 
performing seeds, improved agronomic practices and new pest control technologies. In 2014, SFI introduced its 
flagship initiative of the Agri-Entrepreneur (AE) Model which brought together unemployed youth to take the 
role of agri-entrepreneurs. The critical role of an AE is to bring together credit and market linkage, access to high 
quality input and crop advisory for a 'cluster' of farmers. The model is successfully running across six states 
including three of our study states: Bihar, Madhya Pradesh and Odisha with a network of 40,000 farmers as 
beneficiaries and a total of 309 AEs as of December, 2017.

 KRIBHCO, the fertilizer cooperative, launched a not-for-profit entity, called "Gramin Vikas Trust" 
(GVT), which promotes holistic rural development activities. This organization is working across 8 states and 
specializes in the field of agriculture, watershed development, natural resource management, livelihood 
improvement, women empowerment, institutional development etc.

 Agriculture Extension System through Farmer Interest Groups/ Farmer producer Groups/ Women 
farmer Groups etc Organized user groups such as commodity groups, farmer interest groups, farmer clubs, 
women farmer groups, special interest groups etc. also play small but important roles in extension in niche 
regions and areas.

 MAHAGRAPE (Grape Growers Association of Maharashtra), One of the most successful farmer 
organizations in Maharashtra has organized itself to support members to achieve higher yield, quality and 
returns. It conducts training, seminars, group discussions, publishes leaflets and also undertakes R&E and other 
activities to benefit its members.

 The United Planters Association of Southern India (UPASI) which is the apex body of tea, coffee, rubber 
and cardamom growers is involved in leadership, research and extension services for the plantation industry.

 Due to the important role played by farmer groups, both informal and formal, in supporting extension 
activities, many state governments have taken a keen interest in promoting farmer self help groups (SHGs). 
Producer co-operatives and farmer producer organizations have in many instances provided extension service to 
their members.).

 M S Swaminathan Research Foundation (MSSRF) in Pondicherry has taken up the use of ICTs to 
disseminate information on ecology, livelihoods, socio-economic and gender aspects. Several web portals 
(ikisan.com, krishivihar.com, agriwatch.com and commodityindia.com) offer internet-connected farmers a 
variety of information and advice. The increasing growth in the use of smart phones suggests that this source of 
information will expand significantly in coming years.

 IFFCO Kisan Sanchar Limited (IKSL), Reuters Market Light (RML) and Tata m-Krishi are similar 
examples of knowledge dissemination to farmers through mobile phones.

Producer co-operatives and farmer producer organizations have in many instances provided extension service to 
their members.

Conclusion

 Non Governmental Organizations ( NGOs ), by virtue of being small, flexible, innovative and 
participatory, more successful in reaching the poor and in poverty alleviation. NGOs are cost effective and 
efficient service providers as compared to public agencies and the government. They have been successful in 
reaching those poor people who were not yet reached by the market process or by the state. Thus NGOs have 
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played an increasingly prominent role in the development sector as innovative and Grassroots level 
Organizations with the desire and capacity to pursue participatory and people centric development and to fill 
gaps left by the failure of the government in meeting the needs of their poorest citizens.
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Information and Communication Technologies (ICTs) are emerging as an important tool in economies 
world-wide. These technologies are revolutionizing the way people access and disseminate information, 
improve communication and facilitate sharing of knowledge and skills. ICTs have impacted all sectors including 
the agriculture sector. 

The challenges facing Asian agriculture today necessitate innovative technology generation and delivery 
systems. Information needs of farmers are changing from information on crop-technology and package of 
practices to market prices in national and international markets and value-addition opportunities. The farmer's 
concern has shifted from high production to high returns, and hence issues like quality, timeliness and post-
harvest technology and storage are gaining prominence in the farmers' queries. Information on Government 
schemes, input prices and availability, early warning and management of diseases and pests is also important. 
Information is crucial in agricultural production. 

Cyber Extension: Use of ICTs in Technology Transfer

 Information and Communication Technologies (ICTs) have opened up a whole new set of options in 
Technology Transfer in Agriculture to improve the speed, accuracy of the communications at relatively lower 
costs. The ICT tools like Internet, Social Media, e-mail, on-line Expert Systems, Call Centres and information 
portals on Agricultural marketing information, have enhanced access of Extension personnel and farmers to the 
latest information within and outside the country. Communication is the central mechanism of Extension 
process. ICTs provide new dimensions to communication.

These include instant access to Information resources, beyond state and national boundaries; most access is free 
(less cost); two-way communication; information is available any time; there is little or virtually no chance for 
Information-distortion, as the communication is between the user and communicator directly. The use of ICTs in 
Agricultural Extension is emerging as a body of knowledge, known as “Cyber Extension”.

Cyber Extension

 According to Oxford Dictionary the word Cyber means, “relating to Information Technology, the 
Internet, and virtual reality, the Cyber Space”. Cyber Space is the imaginary or virtual space of computers 
connected with each other on networks, across the globe. These computers can access information in the form of 
text, graphic, audio, video and animation files.  Software tools on networks provide facilities to interactively 
access the information from connected servers. The cyber space thus, can be defined as the imaginary space 
behind the interconnected telecommunications and computer networks, and the virtual world.

 Extension stands for “the action or process of enlarging or extending something”. Cyber Extension can 
be defined as the “Extension over Cyber Space”. Cyber extension means “using the power of online computer 
networks with the help of communication channels to deliver the content in the form of text, graphics, audio and 
video either passively or interactively to facilitate dissemination of agricultural technology”. Cyber Extension 
includes effective use of Information and Communication Technology, national and international information 
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networks, internet, expert systems, multimedia learning systems and computer based training systems to 
improve information access to the farmers, extension workers, research scientists and extension managers.

 The same concept is being promoted under e-Extension, tele-Extension, e-Agriculture by various 
national and international organizations/ universities.

 The Agriculture sector is gearing itself to make optimal use of these technologies. At the Government of 
India level, a number of important initiatives have been taken to provide ICT Hardware and connectivity to all 
organizations involved in agricultural education, research, development and dissemination. Agricultural content 
development initiatives are also simultaneously being taken by Ministry of Agriculture, in collaboration of State 
Departments of Agriculture and National Informatics Centre (NIC), to provide Agricultural information 
includingcrop production, protection, Government Schemes and marketing information of various agricultural 
commodities to the farming community. 

 During the last 20 years a number of projects and programmes have been developed in which ICT-led 
systems have been introduced in agricultural extension. Some of these have been initiated by the public sector, 
Non-Governmental Organisations (NGOs) and some by the private commercial sector, as well as combinations 
of these. Some are given below:

ICT Initiatives:

 There are a number of initiatives which use various modes of delivery of services including internet, 
Kisan Call Centres, mobile phones, mass media, Common Service Centres to enable easy access to information 
for the farmer.

Some of the Indian ICT initiatives are outlined here:

Farmers Portal  www.farmer.gov.in

 Farmer Portal is an initiative of the Department of Agriculture & Cooperation, Govt. of India to facilitate 
a single point access to information on the Web. The portal provides access to information about Seeds, 
Fertilizers, Pesticides, Market Price, Agromet advisory, Farm Machinery, package of practices, extension 
activities, beneficiary list under NHM and NFSM, programmes and Schemes,  Insurance, Storage, Credit, 
Farmer friendly literature, through a single window to farmers and stakeholders. This is an endeavour  to create a 
one stop shop for meeting information needs of farmers on aspects relating to Agriculture and Animal 
Husbandry. Through  this Portal, a farmer will be able to get all relevant information on specific subjects around 
his village/block /district or state. This information can also be accessed through the interactive map of India on 
the Home page. 

m-kisan

 This project developed by  the Department of Agriculture & Cooperation has widened the outreach of 
scientists, experts and Government officers posted down to the Block level to disseminate information and to 
provide advisories to farmers through their mobile telephones. SMS Portal was launched in July 2013 and since 
its inception over 2462 crore (24.62 Billion)SMSs to over 5.16 Crore (5.16 billion) farmers have been sent across 

rd
the country (as at 4.00 pm on 23  May 2019).These messages are specific to farmers' specific needs & relevance 
at a particular point of time. mKisan SMS Portal has empowered Central and State Government Organizations in 
Agriculture & Allied sectors including State Agriculture Universities, Krishi Vigyan Kendras, Agromet 
Forecasts Units of India Meteorological Department, ICAR Institutes, Organization in Animal Husbandry, 
Dairying & Fisheries etc. to give information/services/advisories to farmers by SMS in their language, 
preference of agricultural practices and locations.

 Unstructured Supplementary Service Data (USSD), Pull SMS and Interactive Voice Response System 
(IVRS) are services which have enabled farmers and other stakeholders not only to receive broadcast messages 
but also to get web based services on their mobile without having internet. USSD can be accessed through any 
GSM handset. A user dials a short code from his/her handset and chooses among various options provided in a set 
of response menus during a session of up to 3 minutes in case of mKisan. Pull SMS is used by farmers and various 
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stakeholders to extract information from databases by sending SMS in a particular format to any of the 
followingtwo numbers: 51969 or 7738299899. Interactive Voice Response System (IVRS) is an automated 
telephony system that interacts with callers, gathers information and routes calls to the appropriate recipient. 
Officers from different departments and organizations of Central and State Governments can register themselves 
for sending advisories to farmers through this portal. Farmers can register themselves for receiving these 
messages on their mobiles as per their specific needs & relevance at a particular point of time. They can register 
themselves for this service through Web Registration at http://farmer.gov.in/Advs/WebRegistration/WebReg. 
aspx; Kisan Call Centers (KCC) - by calling on Toll free number - 1800-180-1551; Sending SMS at 51969 or 
9212357123; Common Service Centers (CSCs); State/District or block agriculture offices

Kisan Call Centre

Kisan Call Center (KCC) was launched by the Department of Agriculture and Cooperation, Ministry of 
Agriculture, Govt. of India in 2004 with an objective to respond to the issues raised by the farmers across the 
country, in their local language.  Queries related to agriculture and allied sectors are being addressed by Subject 
Matter Specialists from the State Agricultural Universities and the State Departments concerned. As on today, 
there are 25 such Call Centers operational across the country in different states. 

 The KCC operates at three levels viz., Level-I, Level-II and Level-III. In order to access this service, the 
farmer is required to dial a toll-free number 1551(from landline)or 1800-180-1551(from mobile). Once the 
farmer's call lands at the designated Call Center for the State, it is attended to by the Level-I functionaries, who 
record the basic information of the farmer and respond to the farmer's query. If the queries cannot be answered at 
Level-I, those relating to Crop Technology are escalated to designated Subject Matter Specialists of 
SAUs/ICAR, while those related to Programs/Schemes are escalated to Technical officials of State Departments 
of Agriculture, Animal husbandry, Horticulture, Fisheries, Marketing etc. functioning at Level-II.  If the queries 
cannot be answered even at Level-II, these are escalated to a Central Institute (functioning in that state) 
designated as Level-III by DAC, MoA, GoI, for responding to such queries within 72 hours of their receipt.

Agmarknet www.agmarknet.nic.in

 AGMARKNET is, the Agricultural Marketing Information Network in the country, under the Central 
Sector Scheme “Marketing Research and Information Network” (MRIN) of the Directorate of Marketing and 
Inspection, Ministry of Agriculture, Govt. of India. The project networks over 3000 Agricultural Produce 
Markets across the country. This is a 'farmer centric" project for speedy collection and diffusion of market 
information. AGMARKNET project has also been designated as one of the Mission Mode Projects of the 
Department of Information Technology (DIT), Government of India, and has won recognition nationally and 
internationally, for effectively fulfilling the objective of speedy collection and dissemination of agricultural 
marketing information for better market access and price realization by the farming community. The portal 
provides access to commodity-wise, variety-wise daily prices and arrivals information in respect of various 
wholesale markets, spread all over the country. Prices and arrivals trend reports for important commodities are 
also published regularly. Besides, future prices from National Multi-Commodity Exchange of India Ltd. are 
being reflected online on the portal. Linkages have also been established with web sites of Food and Agriculture 
Organization (FAO) and Asian & Pacific Coconut Community (APCC) for accessing international commodity 
price trends.

The AGMARKNET portal gives access to details on:  Commodities and varieties for 300+ commodities 
and 2,000+ varieties; Daily mandi-wise/commodity-wise prices and arrivals; e-Directory of markets, Marketing 
Boards. The advantages of this database accrue to the farmers, as they are not forced to sell their produce in the 
nearest market at uneconomical prices. e-Alert is a method to facilitate and access agricultural produce price of 
market information by the public through E-mail/SMS .

Seednet www.seednet.nic.in

 The SeedNet portal gives access to seed related information. Research institutes, certifying agencies and 
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seed testing organizations can get seed related information such as testing procedures, new crop information etc 
through the portal. The varieties database provides information on various available varieties of each seed, 
information about newly released seeds etc. The seed management database provides information on 
availability, supply and demand for different varieties of seeds. The portal also has seed related gazette 
notifications from 1968 onwards. Information is also available on seed certifying and testing agencies, institutes, 
govt. bodies; information on field standards, minimum seed certification standards etc. The total number of 
available seeds for the coming year, and the requirement placed by every state government can also be found on 
the portal. Information about dealers in a particular area can also be seen. 

Fertilizer Monitoring System (FMS) http://www.urvarak.co.in/                   

 The Fertilizer Monitoring System (FMS) launched in 2007 by the Department of Fertilizers is an attempt 
to provide comprehensive information on fertilizers. The site currently focuses on various fertilizers, phosphatic 
and urea, and provides information on the fertilizer companies dealing with these fertilizers, the rate of 
concession on each fertilizer, its MRPs and product wise / state wise details of dispatch and receipts of fertilizers 
at different destinations across the country. The FMS software monitors movements of various fertilizers at 
various stages in their value chain. The availability and movement of fertilizers till district level is currently 
being tracked on real time basis through Fertilizer Monitoring System. The availability of fertilizers at the district 
level can be seen by the general public on the website

 To track the movement and information availability & visibility across whole Supply Chain, 
Government of India has decided to implement an mFMS (Mobile based Fertilizer Monitoring System). The 
department of Fertilizer at Govt. of India is the project owner and NIC is the technology partner. The mobile 
Fertilizer Monitoring System (mFMS) deals with the movement, distribution and availability of fertilizers.

Rice Knowledge Management Portal ( RKMP) www.rkmp.co.in

 Rice Knowledge Management Portal developed by the Indian Council of Agricultural Research (ICAR) 
serves as a information highway to share rice knowledge among the stakeholders. The Extension and Farmers 
domains provide production know how, package of practices, FAQs etc., in English and local languages. In the 
research domain, various services are provided such as AICRIP Intranet, archives of AICRIP data (27000 
datasets!), communities of practice (CoP), bio-informatics suite, approach papers, India Rice Research 
Repository (i3R), status papers on rice etc. The portal operates two e-learning platforms providing learning 
opportunity to scientists and extension workers. This portal also caters to information needs of exporters and 
farmers through the trade information system. Another feature of the portal is the indexing of mandi prices of 
paddy from regulated market yards (from Agmarknet). Policy makers can directly access area, production, 
productivity trends for the last four decades up to district level. 

Community Radio Initiative

 There has been an increasing interest in the Community radio initiative. Community radio is a low-power 
broadcast station that broadcasts community and development oriented programs and is basically meant to 
satisfy the needs of the community it serves. Community Radio is owned and managed by the community and it 
is the community members who participate in planning, production and dissemination of content. The power of 
community radio lies in its participatory nature, as it is community oriented where the community members 
themselves raise issues, voice their concerns and identify their own priorities. Emphasis is on local issues and 
concerns. It is an interactive platform, where the community not only receives information but also generates 
content. In view of this feature Community Radio can be a good medium for improving awareness, information 
exchange at the community level and can play a  role in catalyzing development work. 

 There are 186 CRS functional in India. Some of these include CRS at Tamilnadu Agricultural University, 
Coimbatore, CCS Haryana Agricultural University, Hissar, Deccan Development Society, Hyderabad, Andhra 
Pradesh, Alternative for India Development, Chennai, Tamilnadu, Society for Development Alternatives, New 
Delhi, etc.
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Village Knowledge Centres (VKCs)

 VKCs – MSSRF The Village Knowledge Centre programme was started in 1998 in Pondicherry  by the 
M S Swaminathan Research Foundation (MSSRF) with the support of IDRC and CIDA. In order to ensure access 
to all, the VKCs are located in public buildings (Panchayats, SHG building, Community Hall, School, Farmers 
and Fishermen Associations, Women Self-Help Groups, Community Based Organization, etc.). The content is 
developed in close interaction with the local people in a bottom-up manner. VKCs are connected with hub 
centres through a hybrid wired and wireless network. These centres provide information on agriculture, health, 
employment, weather, education, government entitlements, micro enterprises training, etc. 

Community Information Centres (CICs) 

In 2002 the Government of India has set up 487 Community Information Centres (CICs) at the block 
level in the eight NE states. They are equipped with computer communication equipments and are internet-
enabled. The CICs, besides offering basic services like internet browsing, e-mail and training in computer 
fundamentals, also provide citizen centric or government to-citizen (G2C) services. e-Suvidha is a single-
window front end for such services and is offered by a number of CICs. 

The above are only a few examples of enabling access to information to farmers using ICTs. These 
initiatives aim to provide timely access to localized, customized information for farmers; they help create a 
knowledge base, they facilitate networks and they also help empower rural communities in better decision 
making. Apart from the public sector, there has also been emergence of the private and voluntary sector along 
with rural groups and organizations in delivery systems. 

Challenges

 Despite these attempts to reach the last mile and the benefits there are challenges:

1. There is need to ensure quality, relevance and timeliness of content which would need to be localised. 

2. Content may need to be bundled through various media depending on its suitability and accessibility. 
One channel may not reach all. One may have to consider converging different media and also the 
traditional methods with modern technology for a wider reach. Responses to frequently asked 
questions on Kisan Call Centres could be transmitted through radio to reach out to a wider audience.

3. Capacity building is necessary for extension officers to be able to package and disseminate content 
effectively and farmers to be able to access the content.

4. Social networks could be used to share content

The focus of initiatives must be on ensuring accuracy, timeliness and access of agricultural Information 
and services to the Farming Community in their language. 
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 The number of devices associated with the Internet of Things (IoT) is constantly increasing. According to 
technology research firm Gartner, in 1990, only 3 lakh devices were connected to the Internet in the whole world. 
It increased to 9 billion in 2013 and 50 billion in 2020. Power Grid Project is working to make the electric supply 
of different states in India straightforward. The Internet of Things is being widely used. Many of the world's 
leading technology companies have started investing in the Internet of Things. It is estimated that in 20 years the 
Internet of Things will increase the GDP of the world by $ 15 billion. Both the usage and demand of wearable 
Internet connectivity devices (such as smart watch) will increase. In 2016, 27.5 million such variable devices 
were sold in the whole world. [12] Everyone is surrounded by an average of 26 items. That is, all these things can 
be part of the Internet of Things. Such as cars, keys, clothing, bikes, cameras, shopping, various bill payments, 
TVs, computers, job-production venues etc. For example, as per the doctor's instruction is, this calorie of daily 
life must be rebutted. Some steps may have to be started. But how good is counting calories and steppes? The 
answer is, by the App. [2] Now on mobile, there are no such apps, which calculates how many calories burned, 
how many steps have been done, etc. The key to health improvement remains on the mobile screen.

How Smartphone can be used?

 Everyone has an average smart phone. On the other hand, companies have made mobile Internet (Data) 
more accessible. In India, the 'Four Generation (Four-G)' network is moving fast. Young people do not run 
without four-yards. But, how to use smart phones next time? When this question came to technology experts, 
they found the answer. The answer is the Internet of Things. That is to attach as many items as possible to the 
Internet. [13] What is the use of mobile phones for anything else? Why did you get the convenience of calling, 
messaging, video calling, sharing live location etc..? So what can come next in the smartphone and the Internet? 
It was born with the Internet of Things. It is necessary to have a mobile phone that can work with Net-Connecting 
with more than one device simultaneously, increasing the spread of the Internet of Things. A competent phone 
means that its chip (which plays an important role in the operation of any electronic device) should be power-
efficient. In October, chip makers have worked with American company 'Qualcomm' 5-G Speed ??and have 
prepared the chips called 'X-50' so that they can communicate with waves called 'millimeter waves'.[16]

Consumption will increase- Risks as well!

 It was the first time that the Internet's Things Guideline was released by 'Groupe Special Mobile 
Association (GSMMA)' in view of the increased use of the Internet of Things. Because the increased use of the 
internet increases the risks as well. Of course, there are many risks, including the violation of the privacy, even on 
the guidelines of the Internet. [14] 

Figure 1: Revenue spent to IoT – Security
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 But then how many people have to decide, how much to adopt the Internet in life? The Internet of thinning 
is being used to make the home 'smart home' in the rich countries of America and Europe. How long will the 
fodder in the house start up, how many changes in the temperature of the fridge, the delay in the evening, when 
the small bulb instead of the bigger the light because, all these things are connected to the Internet. [11] Such 
homes are increasing, so America now worries. What concerns? As more devices are connected to the Internet, it 
is easy to spy around, worry about it.

 At present, Internet giant companies such as Google and Facebook are constantly espousing us. If the 
mobile number has reached the corner of the world, once you search for Ahmedabad-Goa flights, then its option 
of staying in Goa will be shown on screen continuously, if you have breakfast in a new restaurant, Google will 
immediately ask if you want to write this review? What is the food? How many star will you give? Upload a 
photo? This is all a kind of espionage, but as long as we do not see it, we feel like Google is collecting 
information. These dangers will only increase with the Internet of Things. [7] Now the rules and norms of how to 
use it are now fixed. Such as the Internet Security Organization of the European Union, has become one of the 
rules that to label different types of items connected to the Internet (such as we have a nuts and green dot for the 
vege-non-veg). So far this product is online or offline or it is known.

Figure 2: IoT Surroundings

Security Fundamentals for IoT

 Connecting to the Internet systems and devices gives people the risk of receiving access to the network's 
potentially unauthorized access to sensitive data. [15] Hacking threats in IOT environments are more severe 
because attackers are trying to control themselves - devices like traffic lights, door locks, automobiles, or 
pacemakers. As more and more devices connect to the internet and connect with each other, hackers have more 
potential to negatively influence the physical world. These devices touch many details of our everyday life, so 
our privacy is also at risk. [4] Smart TVs with built-in cameras are great for video conferencing with friends and 
family, but it's also a window in your home. Similarly, when wearing medical devices are a major step in remote 
patient care, they also leave risky patients to break their sensitive medical records. Before we can really benefit 
from the incredible capabilities of the connected ecosystem, first of all we should make sure that our devices are 
safe from cyber attack. The main focus point is about threats vulnerabilities and risks. [9] The current state of IOT 
security and it is require to look at botnets in the IOT and today's IOT attack vectors as well as regulations in the 
IOT to include security regulations and privacy regulations. 
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Let's first start with a review of the fundamentals of information assurance. When it is about 
confidentiality, generally the thing is talking about keeping data secure from eavesdropping. There are many 
tools that can be used to enable confidentiality of our data but one of the primary tools is cryptography. Plaintext 
data can be encrypted to create what is known as ciphertext or data that is unintelligible to anyone that doesn't 
hold the specific key used to descript that data.  Note that even though we employ confidentiality protections that 
don't mean that our data or our systems are secure. 

Integrity protection

 Integrity protections are another critical aspect of information assurance. With integrity protections in 
place, we can be assured that the data within a system has not been modified or tampered with. [8] Typically 
another cryptographic tool might be used and known as a hash algorithm to enable integrity protections with hash 
algorithms. Data imported into the algorithm such as a SHA algorithm and what is output is a short string of data. 
Any modifications to the input data would cause the output hash to change completely. [10] Authentication 
protections validate that who is sending or receiving the data is who he or she says they are. You can enable 
authentication protections in a number of manners. One of those methods is through using a digital signature. The 
output hash is then encrypted using the private key of the sender this is known as a digital signature and for 
verification the receiver then decrypt the hash string using the public key of the sender and then recalculates the 
hash to validate integrity. 

Non-repudiation

 Non-repudiation is another security service. Non-repudiation requires both technical and procedural 
controls and can result in an entity not being able to later deny an action that entity performed. Finally it's 
important to talk about availability and in this section the discussion is about things like denial of service attacks. 
Even if your data is secured if the system can be taken offline then there is often a significant impact. Controls 
must be put in place to ensure that any particular system continues to provide the services it was designed to 
provide. [13]

Threats, Vulnerabilities and Risk

Now let's talk about the act of compromising a system. The ability to compromise a system requires the 
identification of vulnerability in that system or in the surrounding environment.  Some threat actor imagines or 
identify as a threat to a system. The threat is based on a vulnerability that can be exploited. Given an identified 
vulnerability the threat actor will plan and execute an attack against the system. If successful this will result in the 
compromise of that system. Events do not stop here however oftentimes once an attacker gains access to a system 
they can pivot to lateral or higher value systems within an enterprise. Let's talk more about threats. Threats 
represent the exploit potential of a scenario and each threat has a threat actor the threat actor could be a human and 
if that is the case this can be a bad guy outside air or it could even be an insider with intimate knowledge of the 
system being targeted. There are many threats to any particular system and IoT devices and systems are no 
exception there are threats such as malicious insider that corrupts the supply chain with compromised hardware 
or a bad guy that purchases and reverse engineers an IoT product to identify a firmware flaw. To design solutions, 
it's important to perform comprehensive threat modeling to identify and determine mitigations for the unique 
threats faced by those solutions. [13]

 Vulnerabilities these are the weaknesses that the bad guy to take advantage of to compromise a system. 
Vulnerabilities are ever-present. There can be vulnerabilities of the design software even the hardware and even 
the development process itself. That is why the job of security engineers those who defend systems is so complex 
and difficult. They have to lock down everything while the bad guys simply have to find one opening to gain 
access. Even worse vulnerability may not even be in the actual product. The vulnerability could be found in a 
system that the product interacts with. 

 The process of identifying risks and their associated mitigations is known as risk management. Risk 
management is not unique to the cyber security profession, there are risks to program development such as 
schedule risk and cost risk, there are technical risks such as a core component of a system not being mature 
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enough. Within cyber security risks can be identified based on the results of threat modeling exercises. Risks are 
evaluated based on the likelihood of them occurring and the impact of their occurrence by identifying the most 
critical risks those with a high likelihood of occurring and a high impact system designers can identify where the 
most resources need to be spent on mitigations. Understanding the likelihood of a risk must take into account the 
security posture of the system as well as the anticipated skills and motivations of potential attackers. A final 
thought is that the risks to an IT system and definitely a cyber physical system tend to increase over time this is 
because these systems are often long-lived new vulnerabilities emerge with age.

Figure 3: IoT – Security Surroundings
Source: www.all-internet-security.com/mastering-cybersecurity-and-data-privacy-through-online-study/secure-acess/

Authentication of IoT devices

 Here the section talks about authentication and secure communication how those can be quickly and 
easily added to your device to ensure that it can be protected from cyber-attacks. Any time you connect an 
embedded device to a network it's going to be subjected to a wide variety of security risks and with the IOT it's all 
about connectivity, so it's quite easy to know that devices are going to be connected and some of the security risks 
definitely associated. Mainly those are eavesdropping attacks, man-in-the-middle attacks and unauthorized 
access or control. [12] 

Figure 4: IoT – Security Challenges
Source : Balo, Figen. (2016). Internet of Things: A Survey. International Journal of Applied Mathematics, Electronics and Computers. 104-110. 10.18100/ijamec.267197.
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Really anything you can do across the network to access or disrupt a device will also cover a little bit on 
product cloning and how to protect against that. As embedded controllers can be entry points for cyber attacks, 
some viruses worked by propagating information across the network and across USB sticks. Sometimes some 
originations and their sensor networks were attacked was as a result of hackers coming in through the corporate 
network and then being able to move unilaterally throughout the control network or the operational network 
without any defenses in place and of course in the target data breach. Once hackers were inside the network they 
were able to communicate with the embedded devices with impunity in order to control the access to our devices. 
[2] It should be ensure that we've got both secure communication and authentication securing communication is 
really a matter of adding the right protocols to control and encrypt a communication. 

 With device ToS and its cousin TLS or Data link TLS are commonly used protocols and embedded 
devices depending on your use case other protocols may be appropriate SSH and IPSec are often used in IP 
networks and many of the wireless standards have their own communication security protocols in terms of 
authentication for embedded devices. There is really two types of authentication the first is user is a human being 
who's trying to access the device authorized to do so the traditional method is simply to use a password 
management system. The key here is to actually implement strong passwords. Every year there's a number of 
new data breaches and in which passwords are discovered and if you do the research and go read them it's always 
the same passwords that are used over and over again. They never change people are inclined to use the easiest 
password possible, if you allow your users to do this then your devices will be easily breached with simple 
dictionary attacks depending on the device you're building and the nature of its use other types of authentication 
might make sense biometric authentication could be used or a second factor authentication mechanism. 

 The other type of identification mechanism is machine to machine authentication, so how do you know 
that your device is talking to another machine that's really authorized to perform the action that is trying to 
perform. That is really who it says it is and oftentimes this is done using certificates and public key infrastructure. 
When looking at the PKI infrastructure we want to adopt we also have to decide what we're going to use a public 
or a private certificate authority and certificate management. For the IOT again we can use the public certificate 
authority and this is what web browser uses when visits any website to make a purchase the web browser verifies 
that the website is really who it says it is by validating its certificate and it's reliant on a public certificate authority 
as part of that process, so this enables what we call worldwide trust and requires external integration with a public 
certificate authority and this model may be appropriate for an IOT device. [11]

 The other approach is to use a private certificate authority essentially having a certificate authority that 
works in a closed world so that all the devices that are enrolled with that certificate authority can validate each 
other using certificates but without reliance on any external third-party. The other factor is that when visits any 
website, and that website doesn't use a certificate to validate the client it choirs meet enter user's username and 
password to verify that it is the same client who is in the embedded world in the IOT world, when we do machine 
to machine authentication each device has a certificate so we can do is called mutual authentication, so each 
device can validate the other obviously a machine to machine authentication. [6] You don't have a user entering a 
password or providing biometric authentication so the two-way authentication is performed using certificates. 
The other thing needed then is the device side support so the certificate authority provides the management 
structure on the PKI for distributing certificates validating certificates and managing certificates but the device 
itself must have the ability to securely store validate and use certificates and must support things such as SET or 
other certificate authority protocols. In this process security is a critical requirement for building IOT devices and 
this includes both secure communication and strong indication for users and devices. 

Conclusion

 Here's a discussion about encryption algorithm in this paper, IOT, introduction and its use, models, 
methods and security structures and IOT combinations, which the researchers previously studied. In addition, we 
have studied the method suggested in the hybrid encryption algorithm used in the IOT. We have provided the 
suggested methodology that can improve IOTs via hybrid encryption algorithm. Digital certification is 
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considered as a suggested method that is a combination of the AES standard encryption algorithm and is an 
integral combination of RSA asymmetric encryption algorithm for IOT improvement. This algorithm is high 
speed for key, encryption and decryption and acceptable security in IOT. This algorithm is due to multinomial 
usage in encryption, decryption and digital signature to get the proper message to the safety message. Algorithms 
available here use less memory due to less financial complexity. This algorithm provides encryption with 
reduced attacks and improved security at IOT. The next step in the development of cryptographic ciphers for IOT 
is to either refine the existing ciphers or develop new light weight schemes which will help improve performance 
and memory consumption for these IOT devices.
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Population growth and climate change are the challenges of the 21  Century. It is now widely accepted 

that the change in climate is unusual nature of environment. All quantitative assessments show that climate 
change will adversely affect food security. Analysis of the impact of climate change suggests that agro-
ecological systems are the most vulnerable sectors. Agriculture in developing countries lying at low latitudes is 
expected to be especially more vulnerable, because climate of many of these countries is already too hot. Main 
climate change related drivers: temperature, precipitation, sea level rise, atmospheric carbon dioxide content and 
incidence of extreme events may affect the agriculture sectors in many ways like reduction in agricultural 
productivity, limitations on water resources, exacerbation of drought periods, reduction in soil health, pest and 
disease outbreak etc.   

Climate change is mainly caused by anthropogenic emissions of greenhouse gases (GHG: CO , CH , 2 4

N O, HFC, PFC and SF ), which accumulate in the earth's atmosphere and trap heat. The concentration of 2 6

atmospheric carbon dioxide, a leading cause of global warming, continues to increase with world population 
growth and economic development. In India, climate change has caused tremendous changes in the weather 
patterns across different parts of the country. Extended summers, unpredicted rainfall are all some of the effects 
of climate change.

It is a known fact that global temperature levels will rise anywhere between 2 – 5° over the next century. 
Climate change will also cause health problems which mainly come from water related diseases. Some of the 
ways of reducing impact of climate change is by finding alternate energy sources for transport which has fewer 
emissions. Awareness about the impacts of climate change has to be passed on to the common man who is not 
aware of what the impacts of half a degree increase in temperature would be like!!!

GHG EMISSIONS

The global carbon cycle involves interaction among the atmosphere, oceans, soils and vegetation and 
fossil fuel deposits. The oceans contain 39,000 giga tonnes of carbon (GtC), fossil fuel deposits about 16,000 
GtC, soils and vegetation about 2500 GtC, and the atmosphere about 760 GtC. Since 1850, land-use change is 
estimated to have released about 136 GtC and fossil fuel combustion, about 270 GtC. Of this, 180 GtC has ended 
up in the atmosphere, while 110 GtC has been absorbed by growing vegetation and the remainder by the oceans. 
It is the increasing concentration of atmospheric CO  that is the cause for concern about global climate change. 2

The combustion of fossil fuels and other human activities are the primary reasons for increased concentrations of 
CO  and other greenhouse gases. Between 1990 and 1999, an estimated 6.3 GtC/year was released due to 2

thecombustion of fossil fuels, and another 1.6 GtC/year was released due to the burning of forest vegetation. 

This was offset by the absorption of 2.3 GtC/year each by growing vegetation and the oceans. This left a 
balance of 3.3 GtC/ year in the atmosphere. Controlling the release of greenhouse gases from fossil fuel 
combustion, land-use change and the burning of vegetation are therefore obvious opportunities for reducing 
greenhouse gas emissions. Reducing greenhouse gas emissions can lessen the projected rate and magnitude of 
warming and sea level rise. The greater the reductions in emissions and the earlier they are introduced, the 
smaller and slower the projected warming and the rise in sea levels. Future climate change is thus determined by 
historic, current and future emissions. Of the six aforementioned GHGs, CO  accounted for 63%, methane 24%, 2

nitrous oxide 10%, and the other gases the remaining 3% of the carbon equivalent emissions in 2000. Thus in 
addition to CO , global mitigation efforts need to focus on the two largest and rapidly increasing GHGs.2
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IMPACT OF CLIMATE CHANGE 

In developing countries like India, climate change could represent an additional stress on ecological and 
socio-economic systems that are already facing tremendous pressures due to rapid urbanization, 
industrialization and economic development. With its huge and growing population, a 7500-km long densely 
populated and low-lying coastline, and an economy that is closely tied to its natural resource base, India is 
considerably vulnerable to the impacts of climate change.

The various studies conducted in the country have shown that the surface air temperatures in India are 
o

going up at the rate of 0.4 C per hundred years, particularly during the post-monsoon and winter season. Using 
o o

models, they predict that mean winter temperatures will increase by as much as 3.2 C in the 2050s and 4.5 C by 
o o2080s, due to Greenhouse gases. Summer temperatures will increase by 2.2 C in the 2050s and 3.2 C in the 

2080s.Extreme temperatures and heat spells have already become common over Northern India, often causing 
loss of human life. In 1998 alone, 650 deaths occurred in Orissa due to heat waves.

Climate change has had an effect on the monsoons too. India is heavily dependent on the monsoon to 
meet its agricultural and water needs, and also for protecting and propagating its rich biodiversity. Subtle 
changes have already been noted in the monsoon rain patterns by scientists at IIT, Delhi. They also warn that 
India will experience a decline in summer rainfall by the 2050s, summer rainfall accounts for almost 70% of the 
total annual rainfall over India and is crucial to Indian agriculture. Relatively small climatic changes can cause 
large water resource problems, particularly in arid and semi-arid regions such as northwest India. This will have 
an impact on agriculture, drinking water and on generation of hydro-electric power.

Effects on Crop Growth and Yield

Some of the simulation model studies explain the effect of climate change on crop growth and yield.

1. Most of the simulation studies have shown a decreased in the duration and yield of crops as temperature 
increased in different parts of the India.

02. Yields of both kharif and rabi crops decreased as temperature increased by 2 C;and increase resulted in 
15-17 percent decrease in the grain yield of both crops, but beyond that the decrease was very high in 
wheat.

3. Since, there is greater probability of increase in temperature in rabi, it is likely that the productivity of 
wheat and other rabi crops would be significantly reduced.

4. Wheat yields in central India are likely to suffer by 2 per cent in pessimistic scenario but there is also a 
possibility that these might improve by 6 per cent if the global changes is optimistic. 

5. Sorghum, being a C  plant, does not show any significant response to increase in CO  hence the different 4 2

scenarios do not affect its yield. 

6. If the temperature increase are higher in western India; it may experience some negative effect on 
productivity due to reduced crop durations. 

7. The impacts of warming scenarios will become apparent at higher levels of fertilizer application from 
2030 onwards.

8. In futures, much higher levels of fertilizers may need to be applied to meet the increasing demand for 
food.

9. The production of fruits may be significantly affected if the changes in climate happen to coincide with 
the critical periods. Global warming will push the snow line higher and dense vegetation will shift 
upwards. This shift will be selective and species specific due to the differential response of plants to 
changing environmental conditions. 

10. The nutritional quality of cereals and pulses may also be moderately affected which in turn will have 
consequences for our nutritional security. 

11. The loss in farm level net revenue may range between 9 per cent and 25 per cent for a temperature rise of 
0

2-3.5 C.



90

12. Changes in rainfall, temperature and wind speed pattern may influence the migratory behavior of the 
locust.

MITIGATING STATEGIES

There is considerable world wide support at present in advocating organic agriculture for mitigating 
climate change. The potential of organic agriculture in mitigating climate change depends on its ability to reduce 
emissions of GHGs, nitrous oxide and methane, increase soil carbon sequestration, and enhance effects of 
organic farming practices which favour the above two processes. Reduction of greenhouse gas emissions recent 
experiments results suggested that organic agriculture can significantly reduce GHG emissions. For example, 
two long term experiments in Switzerland showed that the GWP of all organic crops can be reduced by 18%   As 
both N O and CH  are more potent than CO  their emission will have considerable impact on global warming than 2 4 2

CO . Thus, these gases should be included in assessing the effects of any farming practice on global warming by 2

using carbon footprint measurements. 

Carbon sequestration

 Carbon concentration in the atmosphere is increasing at the rate of about 4 billion mt (2 parts per million) 
per year, with transfer primarily from the fossil fuel, biotic, and soil pools. This increase is a double jeopardy. 
One, the loss of carbon from the terrestrial pools reduces the ecosystem services and goods that these systems 
provide. In particular, decline in soil quality adversely affects use efficiency of inputs, decreases agronomic 
yields, and exacerbates food insecurity. Two, increase in atmospheric pools accentuates global warming with the 
attendant impact on pole-ward shifts of ecosystems and the increase in frequency and intensity of extreme events 
including droughts, melting glaciers and Arctic ice sheet, rising sea level, and loss of biodiversity. One solution 
to this problem is to transfer atmospheric CO  into other long-lived pools (such as the soil and biotic pools); this is 2

called carbon sequestration. Increasing carbon pools in the soil beyond a threshold level (about 1.2 percent in the 
surface layer) is essential to enhancing soil quality, increasing agronomic productivity, and improving quality of 
natural waters. 

 The strategy of carbon sequestration in soils and biota is cost effective, safe, and has numerous co-
benefits over leaving carbon in the atmosphere or sequestering it in geologic and oceanic strata. Biotic, or plant-
based, sequestration is based on a natural process whereby CO  is photosynthesized into organic substances and 2

stored for the long term in plant products and soil organic matter. The natural rate of photosynthesis in the global 
biosphere is about 120 billion mt of carbon per year. Fossil fuel combustion emits about 8 billion mt of carbon 
annually, and deforestation and land-use conversion emit another 1.6 billion to 2 billion mt of carbon per year, for 
a total of 9.6 to 10.8 billion mt of carbon emissions per year. Thus, if roughly 8 percent of the carbon being 
photosynthesized by the biosphere is retained within the soil and biotic pools, the global carbon budget would be 
balanced.

Role of Organic Matter in Carbon Sequestration

The soil organic matter pool contains humified products formed by biological transformation of carbon 
compounds. The inert pool consists of charcoal and pyrolysed carbon with half lives of centuries to millennia.

The amount of soil carbon in these different fractions depends on the quality of the organic matter being 
added to the soil as well as their decomposition products through the biological process of humification. 
Humified soil carbon products have highly aromatic structures such as poly-phenols and hence very slow 
decomposition rates. Their formation constrained by low levels of N, P and S. They also have much lower C/N 
ratios than labile soil organic matter due to both loss of carbon and incorporation of soil nitrogen. 

Soil organic carbon is of fundamental importance to soil health as it affects all these aspects of soil 
fertility, namely chemical, physical and biological fertility. The activity of living organisms in soil is dependent 
on regular inputs of organic matters.

Soil organic carbon is part of the global C cycle and the global soil organic carbon pool (1580 Gt) is twice 
as large as that in the atmosphere and nearly three times that of the vegetation biomass carbon pool. Soil organic 
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carbon sequestration refers to the storages of carbon in the soil and is being considered as a strategy for mitigation 
climate change.

Organic Agriculture

Organic farming system in the India is not new and is being followed from ancient time. It is a method of 
farming system which primarily aimed at cultivating the land and raising crops in such a way, as to keep the soil 
alive and in good health by use of organic wastes (crop, animal and farm wastes aquatic wastes) and other 
biological materials along with beneficial microbes (bio-fertilizer) to release nutrients to crops for increased 
sustainable production in an eco-friendly pollution free environment. 

Its main potential lies in its significant capacity to sequester CO  in soils and in its synergies between 2

mitigation and adaptation. This potential is best utilized employing sustainable agricultural practices such as 
organic agriculture (OA). Conservation estimates of the total mitigation potential of OA amount to 4.5-6.5 Gt CO-
eq/yr of ca. Depending on agricultural management practices, much higher amounts seem however possible. 2

Organic Agriculture complements emission reduction efforts with its major sequestration potential, which is 
based on the intensive humus production (required CO ) of the fertile soils. In comparisons to Convention 2

Agriculture, OA also directly contributes to emission reductions as its emits less N O from nitrogen application 2

(due to lower nitrogen input), less N O and CH  from biomass waste burning (as burning is avoided), and requires 2 4

less energy mainly due to zero chemical fertilizer use, Its synergies between mitigation and adaptation also exerts 
a positive influence. This is part due to the increased soil quality, which reduced vulnerability to drought periods, 
extreme precipitation events and water logging. In addition, the high diversity of crops and farming activities in 
organic agriculture, together with its lower input costs, reduced economic risks. OA has additional benefits 
beyond it direct relevance for mitigation and adaptation to climate change and climate variability, as it helps to 
increase food security and water protection. In a study, it was noticed that in organic plots, carbon was 
sequestered into the soil at the rate of 875 lbs/ac/year in a crop rotation utilizing raw manure and at a rate of about 
500 lbs/ac/year in a rotation using legume cover crops. 

During the 1990s, results from the compost utilization trial (CUT) at Rodale Institute (USA) a 10 years 
study compared the use of compost, manures and synthetic chemical fertilizer show that the use of composted 
manure with crop rotations in organic systems can result in carbon sequestration of up to 2000 lbs/ac/year. By 
contrast, fields under standard tillage relying on chemical fertilizers lost almost 3000 pounds of carbon per acre 
per year. Storing or sequestering up to 2000 lbs/ac/year of carbon means that more than 7000 pounds carbon 
dioxide are taken from the air and trapped in the field soil.

·Increasing soil organic carbon in agricultural systems has been out as an important mitigation option by 
the IPCC. Conservative estimates for the annual global sequestration potential of OA amount to 2.4 – 4 
Gt CO  eq, while other estimates point at a potential of 6.5-11.7 or even more. 2

·Organic agriculture has lower N O emissions from nitrogen application, due to lower nitrogen input than 2

in conventional agriculture. This leads to a potential emission reduction of 1.2 – 1.6 Gt.

·In organic agriculture, biomass is not burned. This reduces the CH  and N O emissions by ca 0.6 -0.7 Gt 4 2

CO  eq in comparisons to conventional agriculture, where crop residues are often burnt on the field.2

·About 1% of global fossil energy consumption is used for chemical nitrogen fertilizer production, 
emitting ca 0.23 Gt CO  eq. Organic agriculture avoids these emissions, as no chemical nitrogen 2

fertilizers are used. In organic agriculture, nitrogen inputs stems from application of manure and 
compost, or is fixed from the air by leguminous plants.   

·Conventional stockless arable farms depend on the input of synthetic nitrogen fertilizers, while manure 
and slurry from livestock's farms create additional environmental problems. For both these farm types, 
high emissions of CO  and N O and CH  are likely. Organic farms prevent such problems by on farm or 2 2 4

cooperative use of FYM between both crop and livestock operations.
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·Organic agricultural has a significant potential to cover on farm energy use (more than 100 % on test 
farms) by biogas production from slurry and compost. Soils under organic management practices are also 
less prone to erosion. Organic agriculture accordingly addresses key consequences of climate change, 
namely increased occurrence of extreme weather events, increase water stress and drought. 

·Organic agriculture uses a higher level of diversity among crops, crop rotations and farm activities than 
commonly employed in conventional industrialized agriculture, which often leads to monocultures. This 
improves ecological and economical stability. The diversity of income sources, as well as the resilience 
to cope with adverse effects of climate change is thus increased. A concrete example of the benefits the 
enhanced biodiversity reduces pest outbreaks and severity of plant and animal disease, which also 
improves utilization of soil nutrients and water. 

·Organic agriculture has the best premises to utilize local and indigenous farmer knowledge, adaptive 
learning and crop development, which are seen as important sources for adaptation to climate change and 
variability in farming communities. A further benefit of organic agriculture is tis role for water 
protection. Absence of pesticides and chemical fertilizers reduces water pollution in general and the 
eutrophication of water bodies. Reduced irrigations needs due to the better water holding capacity of 
soils, increase water availability.

·Organic agriculture also increases soil quality and fertility, not only due to higher organic matter content 
but also to increased soil nutrients, improved soil structure and aeration and water availability. The 
biological diversity of soil microbes, insects and earthworm is increased all of which have important 
roles for soil quality. 

Management of Agricultural Operations

Nitrogen oxide emission are directly linked to the concentration of available mineral N in soil arising 
from the nitrification and denitrification of available soil and added fertilizer N. High emissions rates are 
detected directly after mineral fertilizer additions and are very variable. The banning of mineral N fertilizer use 
and the reduced livestock units per hectare in organic farms are expected to reduce the concentration of easily 
available mineral N in soils resulting in decreased N O emissions. In addition, organically managed soils are 2

better aerated due to the improved soil organic levels resulting in better soil structure and physical conditions 
than that of conventionally managed soils. This leads to less denitrification occurring in organically managed 
soils causing the release of N O. Carbon sequestration can be achieved by maximizing C inputs and minimizing 2

C outputs (Table 1).

Table: 1 Strategies to sequester soil organic C 

Reduction of Greenhouse Gasses (GHGs)

The reduction or avoidance of CH  emissions is of special importance in global warming from the 4

agriculture sector because two thirds of global CH  emissions are of anthropogenic origin, mainly from enteric 4

• Maximizing C inputs • Minimizing C loss from soil 

o Plant protection  
o Species, cultivar and variety 
o Growth habit (Perennial/Annual) 
o Rotation sequence  
o Biomass energy crops 

o Reducing soil disturbance  
o Less intensive tillage 
o Controlling soil erosion 

o Tillage  
o Types  
o Frequency 

o Utilization available soil water 
o Promotes optimum plant growth  
o Reduces soil microbial activity 

o Fertilization  
o Rate, timing, placement  
o Organic amendments  

o Maintaining surface residue cover 
o Increased plant water use and production 
o More fungal dominance in soil 
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ruminant fermentation in animals and in paddy rice production. In general, the CH  emission from ruminants and 4

rice production are not significantly different between organic and conventional agriculture. Differences are 
largely due to the extent and intensity of various farming practices and their improvements used within different 
forms of agriculture. Efficient and direct recycling of manure and slurry is the best option to reduce GHG 
emissions as these practices avoids long distance transport (ITC, 2007). In organic farming systems, cropping 
depends on nutrient supply from livestock and the combination of cropping and livestock provides an efficient 
means of mitigating  GHG emissions especially CH . High energy products fed to animals produced manure 4

with more volatile solids emitting more CH . However, CH  emissions per kg-feed intake and per kg product are 4 4

invariably reduced by feeding more concentrates and replacing forages.

Effects of major organic farming practices which reduce GHG emissions and enhance soil carbon 
sequestration are related to the following.

1. Less fossil fuel consumption and energy inputs.

2. Using organic biomass ass substitute for fossil fuel

3. Enhancement of soil carbon sequestration in organic farms compared with conventional no-till or 
minimum tillage cropping systems.

4. Less carbon losses due to soil erosion

5. Enforcing certification and monitoring of organic farming practices. 

Reduction of Fossil Fuel Consumption and Energy Inputs

Both conventional and organic agriculture relies on solar and fossil energy for food production. The use 
of fossil fuels in agriculture produces globally the second major sources of GHG emissions and thus any 
reduction in fossil fuel use mitigates climate change. According to Pimentel (2006) the conversion to organic 
farming system can reduce the dependence of farmers on energy and increase the efficiency of energy use per 
unit production. Results from Rodale Institute Farming Systems Trials (21 years, 1981 to 2002) showed the fusel 
fuel energy inputs for organic corn production were about 30 % lower than that for conventionally produced corn 
energy inputs per unit area required for organic grown crops are typically 50% of those in conventional crops due 
to the lower or no fertilizer and pesticide input in organic agriculture, althrough this is partially offset by 
mechanical cultivation in organic farms.

The use of plant biomass as a substitute for fossil fuel provides a high potential for the avoidance of GHG 
emission. According to Lal (2002), a real mitigation using this technique is only achievable if the biomass 
production does not generate additional GHG emission due to the need of fertilizers inputs and the removal of 
large quantities of nutrients from the soil by biofuel plants. Organic agriculture is well positioned for this 
techniques as N fertilizers are not applied (Kotschi and Muller Samann, 2004). However, the organic bio-fuel 
production system also needs to be not on the same land used for organic food production so as to avoid 
competition for land.

Control of Soil Erosion

Soil erosion is the major cause of soil organic carbon loss, affecting climate change. It has been estimated 
that is the United State alone, water and wind erosion remove about 1.5 to 2.5 billion tonnes of soil annually. The 
application of improved agricultural techniques in organic agriculture such as the addition of crop, residues, 
green and animal manures and composts together with the use of rotation, intercropping and cover crops 
converts soil carbon losses into gains. In addition, this leads to improved soil structure, increase in soil water 
infiltration and storage and reduces soil erosion and carbon loss. Under organic farming, the soil organic matter 
captures and stores more water in the crop root zone and can be 100% higher in organic than in conventional 
fields.

Assurance Strategy for Mitigating Climate Change

Unlike conventional agricultural, organic agriculture follows detailed standards of production and 
processing, which are enforced by inspection and certification. Thus, organic agricultural provides a strategy to 
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ensure that farming practices which results in mitigating climate change are favoured and enforced. This also 
allows organic agriculture to be extended to meet the standards of the clean development Mechanism (CDM) of 
the Kyoto protocol. The CDM is a compensation scheme, which allows industrial countries obtain carbon 
emission reduction credits with emission reduction projects in developing countries.

Although organic agricultural has been in the forefront of biogas production for many decades, this 
option is not restricted to organic agriculture only. In addition, in the context of climate change, the benefits of 
aerobic fermentation of manure by composting are ambiguous because a shift from anaerobic storage of manure 
can reduce CH  emission but will increase N O emissions by a factor of 10, thus resulting in no beneficial 4 2

mitigation in climate change.

FUTURE STRATEGIES 

Carbon sequestration in soils and plants is the only strategy that can remove carbon from the atmosphere 
and, over time, reduce atmospheric concentration of CO . Initiatives to support reduced emissions from 2

deforestation (REDD) are well underway. Funds for soil carbon mitigation should also be made available. 
Support should be provided for

• crop mixes to include more plants that are perennial or have deep-root systems in order to increase the 
amount of carbon stored in the soil;

• cultivation systems that leave residues and reduce tillage, especially deep tillage, in order to encourage 
the buildup of soil carbon;

• shifting land use from annual crops to perennial crops, pasture, and agroforestry in order to increase both 
above- and belowground carbon stocks; and

• activities that restore degraded and desertified soils and ecosystems, especially those affected by 
accelerated erosion, salinization, and nutrient depletion.

Further, most of the present global research in agriculture is mainly confined to conventional agriculture 
and very little research is conducted on organic agriculture. A number of strategies are needed to improve the 
effectiveness of organic agriculture in mitigating climate changes. These include

1. Greater recognition and acceptance by IPCC and the public

2. Better accounting measure of climate change mitigation potential related to carbon foot paint and 
resource use

3. Better technology transfer to improve organic yields

4. Adopting the application of bio-chars as a farming for improving climate change mitigation potential 

5. More research in improving organic yields and climate change mitigation potential.

Carbon offset payments should be allowed for carbon sequestered in soils where low-cost monitoring is 
available. Funds for the development of these monitoring systems should be part of any outcome. Paying 
resource-poor farmers and small holders in developing countries like India for soil carbon sequestration would 
contribute to GHG mitigation, provide much needed resources to support development and adaption of 
improved crop technologies, and reduce rural poverty. 

CONCLUSIONS

The solutions to global warming and present day climate change problems caused by agriculture lies in 
changing farming practices in agriculture, and adopting the best form of agriculture to provide cost effective high 
yielding agricultural production with minimum adverse effects on the environments and climate. The world 
wide acceptance and adoption of organic agriculture for agricultural production and mitigating climate change at 
present depends on its ability to feed the world. It has been shown that the negative impact of climate on 
agricultural production is region specific and is more severe in developing countries. Thus, organic agriculture 
could be a good option for agricultural production in developing countries, and at the same time, provides 
mitigation for climate change. In both developed and developing countries, organic agriculture has considerable 
potential in mitigating climate change due largely to its ability to reduce GHG emission and in enhancing carbon 
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sequestration in soils. This approach allows the enforcement of adopting new and improved farming practices 
aim at mitigating climate change. In addition, organic agriculture is highly adaptable to climate change and is 
also provides a high degree of diversity in the ecosystem. More research is needed for improving this potential 
and in increasing organic yields especially in developed countries.

SOME TERMINOLOGY

ØThe greenhouse effect is the rise in temperature that the Earth experiences because certain gases in the 
atmosphere trap energy from the sun. These gases are referred to as greenhouse gases. The 
concentration of atmospheric carbon dioxide, a leading cause of global warming, continues to increase 
with world population growth and economic development.

ØSoil Organic Carbon (SOC) refers to the carbon in soils associated with the products of living 
organisms. It is a heterogeneous mixture of simple and complex organic carbon compounds which can 
be divided into different pools dependent on their ease of decomposition and functions in soil. The use 
of soil to sequester carbon needs to consider at least 3 significant soil carbon pools. 

These carbon pools are the labile, less labile (recalcitrant) and inert fractions. The labile soil 
carbon pool consists mainly of soil organisms, polysaccharides, celluloses and hemi-celluloses with a 
half-life in soils varying from weeks to months. The recalcitrant pool consists of lignin, lipid polymers, 
resins, fats, and waxes with half-lives varying from years to decades.

ØCarbon sequestration is the term used to describe a broad class of technologies for capturing and 
permanently sequestering, or storing, carbon dioxide (CO ). A number of carbon sequestration 2

approaches are explored to help mitigate global climate change.

ØCarbon dioxide emissions from the production and consumption of fossil fuels are the largest 
contributor to man-made emissions of greenhouse gases.

ØGlobal Climate Change refers to the variation in the Earth's global climate or in regional climates over 
time. It describes changes in the variability or average state of the atmosphere over time scales ranging 
from decades to millions of years. These changes can be caused by processes internal to the Earth, 
external forces (e.g., variations in sunlight intensity) or, as scientists have more recently theorized, 
human activities.

ØThe Carbon Credit is a new currency and one Carbon Credit is equal to one Tonne of CO  and is called 2

a CO e (CO  equivalent). 2 2

ØCarbon trading is the process of buying and selling carbon credits. Large companies or organizations 
are assigned a quota of carbon that they are allowed to emit. If a company's emissions are less than its 
quota then it can sell credits if emissions are more then it will need to buy carbon credits.
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While, in general, world population growth is slowing down, in some regions population will continue to 
expand well beyond 2050 and even into the next century. More people now live in urban than in rural areas, and 
this divergence is projected to increase as population grows. Urbanization has been accompanied by a transition 
in dietary patterns and has great impacts on food systems as well as agriculture production. As a whole, the world 
population is growing older. Ageing is now also accelerating in low-income countries, where the process tends to 
start earlier and is becoming more pronounced in rural areas. Urbanization and ageing will have important 
repercussions on the agricultural labour force and the socio-economic fabric of rural communities. These 
population dynamics must be taken into account when charting sustainable development pathways that can 
ensure food security for all. But besides food security, the human health is also very important now a days. 
Because by using various types of chemicals to get more yield, to overcome the malnutrition crisis and to fulfill 
the food requirement have put the human health in danger zone. So maintenance of balance between food 
security and human health is very prime requirement in the current scenario.

Need for food security:

·For the poor section of the society 

·Natural disasters or calamity like earthquake, flood, draught and tsunami  

·Widespread crop failure due to drought and other natural calamities 

Fig. 1 Growth in global urban and rural populations to 2050 (Source: UN report, 2015)

In absolute terms, global urbanization to 2050 could lead to a net addition of 2.4 billion people to towns 
and cities, which is more than the total global population increment of 2.2 billion people. This means that rural 
populations may see a net reduction of nearly 200 million people (Figure 1). The net reduction of rural 
populations reflects much more than simply an outflow from rural to urban areas – it is driven by a variety of 
factors, notably higher mortality rates in rural areas and shorter life expectancies. These factors more than offset 
the lower urban fertility rates. If trends continue, the target of eradicating hunger by 2030 will not be reached.

The State of Food Insecurity in the World 2015 estimated that in 2014–16, some 775 million people in the 
developing countries were unable to acquire sufficient food to meet their daily minimum dietary energy 
requirements over a period of one year (Table 1). This means that 13.2% of these countries' population did not 
consume the necessary average food energy supply of 2620 calories per capita per day (FAO, IFAD and WFP, 
2015).
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Table 1 Number of undernourished, 1990/92–2030

Sources: FAO Global Perspectives Studies, based on FAO, IFAD and WFP, 2015

Between 2005 and 2015, superior progress was made. Nearly twice as many people escaped chronic under 
nutrition during the last decade compared to 1990–2005. However, even if the recent rate of progress continues, this would 
still be insufficient to achieve the World Food Summit targets. When extrapolated into the future, and assuming the same 
faster pace of progress attained over the past 10 years, the target of eradicating hunger by 2030, foreseen in Sustainable 
Development Goal 2, would not be met. 

The prevalence of undernourishment fell by almost half between 1990 and 2016 in low- and middle-income 
countries (Table 1). This is close to the Millennium Development Goal hunger target, which was to halve the proportion of 
undernourished. Some regions, such as Latin America, East and South East Asia, Central Asia, North and West Africa have 
made particularly fast progress. 

Triple encumber of malnutrition remains a global health emergency

The 'triple encumber' of malnutrition weighing on most nations consists of under nutrition, micronutrient 
deficiencies and overweight and obesity. Different forms of malnutrition can co-exist within the same nation, the same 
household and even the same individual. Changes in dietary patterns are affecting public health.

Famines and starvation deaths in India

·Bengal Famine, 1943 (1.5 to 3.0 million were killed)

·The Bihar famine, 1966-67 (2353 deaths due to starvation reported)

Could indigenous food systems feed the world? No, but they can help

Sustainability concerns have shaped the emergence in high-income countries and in some areas of Latin America 
and Asia, of a consumer preference for high-quality local foods linked to traditions and culture. Increasingly, global food 
movements such as 'Slow Food' are promoting this holistic approach to food (Slow Food, 2016). A related development in 
the evolution of food systems is the growing potential of indigenous food systems and neglected crops to contribute to the 
diversification of diets away from the narrow food base of maize, rice, wheat, barley and soybean. Indigenous food 
systems have characteristics that make them particularly attractive, including the use of both cultivated crops and gathered 
wild plants, synergies with the natural environment and biodiversity, close adaptation to local conditions, a high level of 
diversification, a light carbon footprint, fewer 'negative externalities' and reduced use of external inputs. Indigenous food 
systems tend to be people-centered and many manage resources in a sustainable way. Foods with these features have 
appeared only recently in large distribution chains, through production systems such as organic farming, perm culture and 
biodynamic agriculture, which reflect to some extent the philosophical approaches of traditional societies (FAO, 2009). 

While modernizing food systems rely heavily on a few edible plant species/varieties, indigenous systems make 
use of several hundred edible and nutritious plants. The traditional knowledge, which underpins indigenous systems, is 
important for two main reasons.

Continents  
1990-92  2000-02 2005-07 2014-16 2030 

%  M  % M % M % M % M 

High-income countries  < 5.0  32  < 5.0 36 2.2 29 1.6 23 1.1 16 

Low  and middle-income 
countries  

29.7  978  24.5 894 17.6 920 13.2 775 9.3 637 

East Asia  28.2  432  20.3 339 15.9 311 11.1 233 7.8 175 
Latin America  22.1  66  18.3 60 8.4 47 6.1 37 4.0 27 

Near East  14.5  20  24.8 33 8.3 36 6.5 33 4.7 29 

South Asia  25.1  284  19.0 258 20.5 311 14.9 257 9.3 188 

Sub-Saharan Africa  45.9  173  40.4 201 29.0 212 23.3 213 17.4 216 

World  18.61  1011  14.9 930 14.4 949 11.0 797 7.9 653 
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·First, indigenous 'super foods' could address some of the nutritional deficiencies that currently affect 
more than 2 billion people. 

·Second, the production of local plants that are usually consumed in the wild or with minimal 
domestication, in some cases, can be scaled up using advanced technologies. This is already done in the 
bio-cosmetic and pharmaceutical industries, which rely heavily on the indigenous knowledge of plants 
and the medicinal properties of forest products. Similar alliances, if developed for food production and 
natural farming, might expand the present, narrow food base (IFS Network, 2016).

Fig. 2 India's efforts at attempting food security and its food security system

Green revolution: Food Grain Production

Government's schemes:

·PDS (Public Distribution System)

·RPS (Revamped Public Distribution System)

·TPDS (Targeted Public Distribution System)

·ICDS (Integrated Child Development Service Scheme)

·Midday Meal Scheme

·Maa Annapurna Yojana 

Competition of natural resources:

Projections to 2050 suggest the emergence of growing scarcities of natural resources for agriculture 
(Alexandratos and Bruinsma, 2012). Intensified competition for these resources could lead to their 
overexploitation and unsustainable use, degrading the environment and creating a destructive loop whereby 
resource degradation leads to ever increasing competition for the remaining available resources, triggering 
further degradation. 

Land degradation, deforestation and water scarcities are among the most visible manifestations of this 
unsustainable competition. Globally, 33 per cent of the world's farm land is moderately to highly degrade. In 
general, land degradation is an impediment to realizing food security and reducing hunger. Globally, there are 
few opportunities left for further expanding the agricultural area. Moreover, much of the additional land 
available is not suitable for agriculture. Bringing that land into agricultural production would carry heavy 
environmental, social and economic costs (FAO, 2014).

Natural resources as countries search for bio energy alternatives to fossil fuels

The consumption of cereals and oilseeds for the production of bio fuels has increased, as has the use of 
biomass as a substitute for petrochemicals. This shift to bio energy has implications for agriculture and food 
production. For example, oilseeds are becoming a major component of fish feed and demand for oilseeds will 
expand as aquaculture production methods continue to intensify. Around two-thirds of the bio energy used 
worldwide involves the traditional burning of wood and other biomass for cooking and heating in low-income 
countries. As populations expand in these countries, it is expected that the use of these sources of bio energy will 
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also increase. At the global level, the use of wood fuel is not seen as major contributor to deforestation and forest 
degradation, but in areas near urban centers, the demand for wood and charcoal for domestic needs is a serious 
environmental problem (FAO, 2011).

Competing demands from agriculture, industry and cities-water scarcity

Growth in agricultural water use is decelerating, partly owing to the improved performance of irrigation 
systems and agricultural practices. However, with rapid urbanization, the demand for water is becoming more 
and more spatially concentrated. Competition for water, and the construction of dams and diversions that 
interfere with fish migration, can have also a major impact on inland fisheries. While allocations of water are 
shifting away from agriculture to meet the needs of urban users, there is still room for improving these allocations 
in both economic and environmental terms. In this regard, finding non-competing uses of water resources, such 
as using treated urban waste water for irrigating crops will become increasingly important. There may be some 
scope to further exploit water resources, such as rivers and lakes, to increase food production through the 
development of inland aquaculture to overcome the problem of food security and to sustain their livelihood.

The major issue: Climate change

The impacts of climate change are expected to be most adverse in developing countries, where millions 
of people depend on agriculture and are vulnerable to food insecurity. For agricultural ecosystems, there is 
evidence that some crops species and varieties currently grown in a particular area may not be able to adapt 
quickly enough to the changes. Because different species will react differently, the complex interactions among 
species will be disrupted, potentially affecting ecosystem services such as pollination and the control of crop 
pests by natural predators. Plant and animal pests and diseases may spread into areas where they were unknown 
before, but important knowledge gaps remain in this area (Porter et al., 2014). The change in crop yield which is 
occurred due to climate change has been given in Fig. 3. 

Fig 3. Projected changes in crop yields owing to climate change:

Source: Porter et al. 2014, p.504

Resource-conserving practices are helping to increase agricultural productivity:

The key to sustainable agricultural growth is more efficient use of land, labour and other inputs through 
technological progress, social innovation and new business models as well as by lowering the cost of cultivation. 
For agriculture and aquaculture to respond to future challenges, innovation will not only need to improve the 
efficiency with which inputs are turned into outputs, but also conserve scarce natural resources and reduce waste 
(OECD, 2011; Troell et al., 2013). The farming practices required to conserve and make more efficient use of 
natural resources will differ according to local conditions and needs. 

Recent years have seen a growing trend towards the adoption of conservation agriculture. This approach 
seeks to reduce soil disturbance by minimizing mechanical tillage, maintain a protective organic cover on the soil 
surface and cultivate a wider range of plant species – both annuals and perennials – in associations, sequences 
and rotations that may include trees, shrubs, pastures and crops. 
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Worldwide, conservation agriculture has been adopted on some 117 million ha, or about 8 per cent of 
total world crop land. The highest adoption levels – above 50 per cent of crop land are found in Australia, Canada 
and the southern cone of South America (FAO, 2011). Now the question is that which efforts are carried out for 
the conservation of environment and food security. Some of the solutions are given below:

·Resource-conserving practices are helping to increase agricultural productivity 

·Adoption of Climate-smart agriculture

·After a period of stagnation, agricultural R&D is surging

·Citizen resistance to GMOs risks overshadowing the contribution of other biotechnologies

·Mobile phones and farmer field schools also contribute to agricultural innovation

·The application and dissemination of technologies by using various platforms

·Zero budget natural farming 

·Organic farming 

·The Sustainable Development Goals

What is Zero Budget Natural Farming?

 Zero Budget Natural Farming or holistic agriculture is a method of agriculture that counters the 
commercial expenditure and things required for the growth of plant are present around the root zone.

Zero Budget Natural Farming (ZBNF) in India

It is a set of farming methods, and also a grassroots peasant movement, which is spread to various states in 
India. It has attained wide success in southern India, especially the Southern Indian state of Karnataka where it 
first evolved. A rough estimation for just Karnataka puts the figure there at around 1,00,000 farmer families, 
while at the national level, ZBNF leaders claim that numbers could run into millions. This has been achieved 
without any formal movement organization, paid staff or even a bank account. ZBNF inspires a spirit of 
volunteerism among its peasant farmer members, who are the main protagonists of the movement.

The movement in Karnataka state was born out of collaboration between Mr Subhash Palekar (Krishi Ka 
Rishi), who put together the ZBNF practices, and the state farmers association Karnataka Rajya Raitha Sangha 
(KRRS) and a member of La Via Campesina. 

Palekar's Vision

·This model eliminates the cost of fertilizers, pesticides and seeds which greatly reduces the incentive to 
borrow, one of the chief causes for farmer suicides in the country. Hence, its evocative title Zero Budget 
Natural Farming.
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·He believes in a method of cultivation which makes already existing nutrients in the soil such as 
phosphate, potash, zinc and calcium available in absorbable form by the plants.

Some Unique Qualities of ZBNF

·In ZBNF nothing has to be purchased from the outside. All things required for the growth of the plant are 
available around the root zone of the palnts.

·98 to 98.50 per cent nutrients are taken from air, water and solar energy. 

·An approach towards sustainability 

·Expense-free farming

·Farming up to 30 acres with one native cow

·Producing quality, poison- free food

·Can overcome the food security issue

·Farming in tune with nature

·Saving the farmers from suiciding themselves and leaving behind their families as beggars.

The main centrally organized activities at the state level are the training camps, taught by Palekar. The 
training camps last up to 5 days, with about 8 hours of classes each day. Attendance ranges from 300 to 5000 
farmers. The attendance fee is very affordable – about 4 USD for an entire camp. Those that cannot afford to pay 
are usually allowed to come for free and others are asked to pay for them. These massive logistical feats are 
typically organized by volunteer effort and support from allies. The training workshop usually covers a wide 
range of issues from philosophy, to ecology, ZBNF practices, to successful farmer experiences.

The four pillars of ZNBF

Other important principles of ZBNF and points to note

·Intercropping

·Contours and bunds

·Local species of earthworms

·Cow dung

 Conclusion

Several key conclusions can be drawn from the preceding reviews and analysis of the global trends that 
are influencing food security, poverty and hunger, and the sustainability of agriculture and food systems. First, 
overall demand for food will continue to increase and will do so in the context of increasing scarcity of natural 
resources and important changes in the structural composition of the demand for food and agricultural products. 
Climate change and increased competition for natural resources will continue to contribute to natural resource 
degradation and scarcity, with negative impacts on people's livelihoods and food security. Problems of extreme 
poverty, hunger, food insecurity and high cost of cultivation will persist, along with increases in global warming, 
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obesity and increased growth of population. Natural disasters are increasing in number and intensity and, along 
with climate change-related extreme weather events, are expected to deepen the global need for humanitarian 
assistance and resilience building for farmers and rural households. At the same time, transboundary plant pests 
and diseases and other emerging threats continue to provoke crises in agricultural and food systems and impact 
productivity and human health. Conflicts are continuing and could intensify in many parts of the world, with 
widespread economic and social consequences, beyond the afflicted countries. Besides this, the saving on cost of 
seeds, fertilizers and land protection chemicals has been substantial after adopting the Zero Budget Natural 
Farming.

Thrust area:

·Sustainably improving agricultural productivity to meet increasing demand

·Ensuring a sustainable natural resource base

·Addressing climate change and intensification of natural hazards

·Eradicating extreme poverty and reducing inequality

·Ending hunger and all forms of malnutrition

·Making food systems more efficient, inclusive and resilient

·Income earning opportunities in rural and addressing the root causes of migration

·Building resilience to protracted crises, disasters and conflicts

·Preventing transboundary and emerging agriculture and food system threats

·Addressing the need for coherent and effective national and international governance

·More awareness about ZBNF among the rural community of the nation
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Climate change occurs when changes in Earth's climate system result in new weather patterns that last for 
at least a few decades, and maybe for millions of years. The climate system is comprised of four interacting parts, 
the atmosphere, hydrosphere, biosphere, and lithosphere. The climate system receives nearly all of its energy 
from the sun, with a relatively little amount from earth's interior. The climate system also gives off energy to outer 
space. The balance between incoming and outgoing energy, and the passage of the energy through the climate 
system, determines Earth's energy budget. When the incoming energy is greater than the outgoing energy, earth's 
energy budget is positive and the climate system is warming. If more energy goes out, the energy budget is 
negative and earth cooling hamper. 

 As this energy moves through Earth's climate system, it creates Earth's weather or long-term averages of 
weather called climate. Changes in the long term average are known as climate change. Such changes can be a 
result of naturalinternal variability as well as anthropogenic in nature.Natural processes interfere to the various 
parts of the climate system and can thus alterEarth's energy budget. Human activities can also change earth's 
climate, and are presently the main driving forces in climate change through global warming.A related term, 
"climatic change", was proposed by the World Meteorological Organization in 1966 to encompass all forms of 
climatic variability on time-scales longer than 10 years. During the 1970s, the term climate change replaced 
climatic change to focus on anthropogenic causes, as it became clear that human activities had a potential to 
drastically alter the climate.Climate change was incorporated in the title of the Intergovernmental Panel on 
Climate Change(IPCC) and the UN Framework Convention on Climate Change. According to IPCC any change 
in climate over time, whether due to natural variability or as a result of human activity. Agriculture is one of the 
major sources of greenhouse gas emissions. Climate change has been a cause of serious concern if the 
agricultural sector has to grow in the context of country's overall economic growth, to respond to rural 
households' livelihood, country's food security and poverty alleviation. It may take some years to fully 
experience the devastating effects of climate change on agriculture but the time is ripe for the Government, 
private sector and public to have adequate concern, commitment and accountability to mitigate the effects of 
climate change.

Causes of climate change

 There is nothing new about climate change. Form millions of years the Earth's temperature and weather 
patterns has been influenced by various natural and human factors:

Influence of humans

 Humans have been influencing the climate since the start of the Industrial Revolution. Since then, the 
average world temperature has risen by approximately 0.8 degrees Celsius. The sea level has risen by around 20 
cm. and most of the glaciers have shrunk drastically. 

According to the latest IPCC report, it is more than likely (more than 90 per cent probability) that most of 
the global warming in recent decades is attributable to the observed increase in greenhouse gases.

CO  and climate change2

 The well-known and the most important greenhouse gas is CO . The concentration of CO in the 2 2 

atmosphere is subject to variation even without human intervention. The carbon cycle causes an exchange of CO  2

between the biosphere and the oceans on the one hand and the atmosphere on the other hand. Vast amount of CO  2
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are released by the burning of fossil fuels. There is undeniable evidence that the CO  concentration in the air has 2

never been so high in 800,000 years (probably even 60 million years) as it is now.

Aerosols

 Aerosols are dust particles which, in addition to CO , are released into the atmosphere in huge quantities 2

when wood and fossil fuels are burned. Some aerosols have a cooling effect on the climate while others have a 
warming effect. Greenhouse gases and aerosols create an imbalance in the incoming and outgoing radiation in 
the atmosphere. This process is known as radioactive forcing. When the Earth heats up, short-wave radiation 
from the sun that enters in atmosphere is greater than the long-wave radiation that exits the atmosphere. The 
temperature changes on Earth will not stop until the radiation balance is restored.

Impacts of climate change in India

 As per the IPCC, the expanse of climate change impact on individual regions will vary with time and with 
the ability of different societal and environmental systems to alleviate or adapt to change. Taken as a whole, the 
IPCC states that the range of published evidences indicates that the net damage toll of climate change are likely to 
be significant and to increase over time.

Extreme Heat

 A warming climate is already being experienced in India. Unusual and unprecedented spells of hot 
weather are anticipated to take place more often and also covering much larger areas. At 4°C warming, the 
western coast regionand southern India are expected to shift to new high-temperature climatic regimes with 
notable effect on agriculture.

Changing Rainfall Patterns

 A decrease in monsoon rainfallhas already been observed since the 1950s. India's summer monsoon will 
become highly unprecedented ata 2°C rise in the world's mean temperatures.At 4°C warming, occurrence of 
monsoon with extremely heavy rain that currently has a chance of taking place only once in 100 years is predicted 
to happen every 10 years by the end of the century. An abrupt change triggering more frequent droughts as well as 
huge flooding in large parts of India in the monsoon could swift a major crisis.India's northwest coast and the 
south eastern coastal region could see higher than average rainfall. Dry years are expected to be drier and wet 
years wetter.  

Droughts

 It has become evident that parts of South Asia have become drier since the 1970s with an increase in the 
number of droughts. Droughts have major consequences. In 1987 and 2002-2003, droughts had severe impact on 
more than half of India's agricultural fields and led to a huge fall in crop production. Crop yields are projected to 
drop significantly as a consequence of extreme heat by the 2040s.

Groundwater

 A large part of India's agriculture land is highly dependent on groundwater for irrigation. Due to climate 
change resulting in non-uniform distribution of rainfall both spatially as well as temporally, the infiltration of 
rain water in the ground (which recharges the ground water) has reduced while increasing the fraction of runoff 
water. Due to this, water tables are dropping and in many parts of India and farmers are facing serious 
consequences.Increasing population and urbanization in India has also contributed to receding ground water as 
permeable surfaces, through which water can be absorbed, are decreasing due to construction over land which is 
generally impermeable. Although it is difficult to predict future ground water levels but in many parts of India, 
ground water resources are already overexploited. Falling water tables can be expected to drop further on 
account of increasing demand for water from a growing Indian population, more affluent life styles, as well as 
from the services sector and industry. 

Glacier Melt

 At 2.5°C increase in temperature, melting glaciers and the loss of snow cover over the Himalayas are 
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projected to threaten the stability and reliability of primarily glacier-fed rivers, particularly the Indus and the 
Brahmaputra in northern India. The Ganges will be less dependent on melt water due to high annual rainfall 
downstream during the monsoon season.The Indus and Brahmaputra are expected to see increased flows in 
spring when the snows melt, with flows reducing subsequently in late spring and summer. Change in the flow 
patterns of the Indus, Ganges, and Brahmaputra rivers can have significant repercussions on irrigation affecting 
the amount of food that can be produced in their basins as well as the livelihoods of millions of people.

Sea level rise

 With India close to the equator, the sub-continent would see much higher rises in sea levels than higher 
latitudes. Sea-level rise and storm surges would lead to saltwater intrusion in the coastal areas impacting 
agriculture, degrading groundwater quality, contaminating drinking water and possibly causing a rise in diarrhea 
cases and cholera outbreaks, as the cholera bacterium survives longer in saline water. 

Table 1: Potential impacts of climate change on different sectors of agriculture

SECTORS IMPACTS 
 
Soil  
 

•  Organic matter content, which is relatively low already in Indian soils, would become still lower. 
Soil organic matter quality may be affected. 

•  The residues of crops under the elevated CO2 concentrations will have higherC:N ratio which 
may result in reduction in their rate of decomposition and nutrient supply.  

•  Rise in soil temperature will increase N mineralization, but its availability   may decrease due to 
increased gaseous losses through processes such as volatilization and denitrification. 

•  There may be a variation in rainfall volume and frequency, and wind may alterthe severity, 
frequency and extent of soil erosion. 

•  Rise in sea level may cause salt-water ingression in the coastal regions, leavingthem less suitable 
for conventional agriculture. 

Livestock •  Climate change will affect fodder production and nutritional security of livestock. Elevated 
temperature would enhance lignification of plant tissues decreasing the digestibility. Scarcity of 
water would also decreaseproduction of feed and fodder. 

•  Vector-borne diseases will have major impact through expansion of vectorpopulations in the 
areas with lower temperature. Changes in rainfall pattern may also influence expansion of 
vectors during wetter years, leading to large outbreaks of diseases. 

•  Global warming would increase water, shelter, and energy requirement of  livestock for meeting 
the projected milk demands. 

•  Climate change is likely to aggravate the heat stress in dairy animals.This would also adversely 
affect their reproductive performance. 

Fishery •  Increasing temperature of sea and river water is likely to affect breeding, migration and harvests 
of fishes. 

•  Increased temperature and tropical cyclonic activity would affectthe capture, production and 
marketing costs of the marine fish. 

Crop 
 

•  More frequent extreme weather events such as floods, droughts, cyclones and heat waves will 
adversely affect agricultural productivity.  

•  Yields in the rain-fed areas would be reduced due to changes in rainfall pattern during monsoon 
season and increased crop water demand. 

•  Quality of fruits, vegetables, tea, coffee, aromatic, and medicinal plants mayget affected. 
•  Incidence of pests and diseases of crops will be altered because of more enhanced pathogen and 

vector development, rapid pathogen transmission andincreased host susceptibility.  
Water  
 

•  Irrigation water demand would increase with increase in temperature and raised 
evapotranspiration rate. It may result in lowering of groundwater table. 
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Mitigation 

 Mitigation is the effort to reduce loss of life and property by lowering the impact of climate change. In 
order for mitigation to be effective, actions need to be taken as soon as possibleto reduce the impact.

·Developing policy and programs to manage and reduce risks associated with climate change.

·Improving early warning systems and tools followed by effective monitoring and evaluation of the 
impact.

·Evolving climate impact modules that give a better understanding of how climate change may affect 
crop, forests, livestock and fish farming at a local level in order to be well prepared.

·Diversifying pattern of livelihoods and adapting agricultural, fishing and forestry practices to efficient 
water management and soil conservation practices and growing resilient crops and trees.

·Establishing adequate resilience of the food systems to avoid enormous future economic losses in 
agriculture, livestock, fisheries and forestry.

·Evolving comprehensive climate resilience techniques including development of varieties that can 
perform well in stressful conditions, risk assessment, better land, water and livestock management and 
bringing in specific changes in agricultural practices that can work well under climate change.

·While agricultural research institutes and universities are already indulged in researching drought-
resistant and saline-resistant crop varieties for the arid regions and rainfall-tolerant and short-duration 
varieties for flood-prone regions, Government and private sector need to invest substantially in 
agricultural research on one hand and motivate/train farmers to take better advantage of the dry rabi 
season in the flood-prone regions and help them supplement their income through non-farm activities on 
the other.

·The strategies for reducing methane emission from cultivationof rice could be alteration in water 
management, specifically giving rise to mid-season aeration byshort-term drainageenhancing organic 
matter management by boosting aerobicdegradation through composting or mixing it into soil during 
off-seasondrained period, use of rice cultivars with few unproductive tillers, high rootoxidative activity 
and high harvest index and application of fermented manureslike biogas slurry in place of unfermented 
farmyard manure (Pathak and Wassmann, 2007). 

·Methane emission from ruminants can be decreased by alteringthe feed composition, either to reduce the 
percentage which is converted intomethane or to improve the milk and meat yield.Site-specific efficient 
nutrient managementis the most efficient management practice to reduce nitrous oxide emission(Pathak, 
2010). The emission couldalso be minimized by nitrification inhibitors such as nitrapyrin and 
dicyandiamide (DCD). There are some plant-derived organics such as neem oil, neem cake and karanja 
seed extract which can also act as nitrification inhibitors.

·Mitigation of CO  emission from agriculture can be achieved by enhancingcarbon sequestration in soil 2

through manipulation of soil moisture andtemperature, setting aside surplus agricultural land, and 
restoration of soil carbonon degraded lands. Soil management practices such as reduced tillage, 
manuring, residue incorporation, improving soil biodiversity, micro aggregation andmulching can 
contribute substantially in sequestering carbon in soil. Sometechnologies such as intermittent drying, 
site-specific N management, etc. can beeasily adopted by the farmers without additional investment, 
whereas othertechnologies need economic incentives and policy support (Wassmann and Pathak, 2007).

Adaptation Strategies to Climate Change

 Adaptation means expecting the negative climate change effects and taking suitable action to prevent or 
reduce the damage caused by itand/or taking advantage of opportunities that may arise.
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Developing Climate-ready Crops

·Development of new crop varieties with higher yield potential and resistance tomultiple stresses 
(drought, flood, salinity) will be the key to maintain yield stability.

·Increasing heat-stress tolerance of important crops by improving germplasm should be one of the 
objectives of breeding program. Similarly, it is necessary to increase tolerance to multiple abiotic stresses 
as they occur in nature. 

·Cultivars with a broad genetic base need to be provided tofarmers. Theiradaptation process could be 
strengthened with availability of new varieties havingtolerance to drought, heat and salinity and thus 
minimize the risks of climatic aberrations. In the same way, varieties are required to be developed to 
counter the emergingproblems of shortening of growing season and other vagaries of production 
environment. With a basket of technological options farmers could better stabilize their production 
system.

Crop Diversification

·Diversifications of crop and livestock varieties including replacement of plant types, cultivars, hybrids 
and animal breeds with new varieties intended for higher drought or heat tolerance are being advocated to 
have the potential to increase productivity in the face of temperature and moisture stresses. Diversity in 
theseed genetic structure and composition has been recognized as an effective defense strategy against 
disease and pest outbreak and climatic hazards. 

Changes in Land-use Management Practices

·Changing land-use practices such as the location of crop and livestock production, rotating or shifting 
production between crops and livestock, shifting productionaway from marginal areas, altering the 
intensity of fertilizer and pesticideapplication as well as capital and labour inputs can help reduce risks 
arising from climatechange in farm production.

·Adjusting the cropping sequence, including changing the timing of sowing, planting, spraying, and 
harvesting to take advantage ofthe changing duration of growing seasons and associated heat and 
moisture levelsis another option. 

·Altering the time at which fields are sowed or planted can alsohelp farmers regulate the length of the 
growing season to better suit the changedenvironment. Farmer adaptation can also involve changing the 
timing of irrigationor use of other inputs such as fertilizers.

Adjusting Cropping Season

·Adaptation measures to reduce the negative effects of increased climatic variability as normally 
experienced in arid and semi-arid tropics may include changing of the cropping calendar to take 
advantage of the wet period and to avoid extreme weather events (e.g., typhoons and storms) during the 
growing season. Cropping systems may haveto be changed to include growing of suitable cultivars (to 
counteract compression of crop development), increasing crop intensities (i.e., the number of successive 
crop produced per unit area per year) or planting different types of crops. Farmers will have to adapt to 
changing hydrological regimes by changing crops.

Efficient Use of Resources

·The resource conserving technologies (RCTs) encompass practices that enhancere source or input use 
efficiency and provide immediate, identifiable and demonstrable economic benefits such as reduction in 
production costs; savings in water, fuel and labour requirements; and timely establishment of crops, 
resulting in improved yields. 

·Resourceconserving practices like zero-tillage (ZT) can allow farmers to sow wheat soon after rice 
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harvest, so the crop heads will be filled by the grains before the onset of premonso on hot weather. As the 
average temperatures in the region rise, early sowingwill become even more important for wheat. 

·The RCTs in rice-wheat system also have notice able effects on mitigation of greenhouse gas emission 
and adaptation to climate change(Pathak2010). These approaches of crop management should be 
coupled with the measures of crop improvement for wider adaptation to climate change.

Relocation of Crops in Alternative Areas

·There is a need to identify the crops and regions that are more sensitiveto climate changes/variability and 
relocate them in more suitable areas. Alternative areas that would become suitable for such crops from 
quality pointof view need to be identified and assessed for their suitability.

Harnessing Indigenous Technical Knowledge of Farmers

·Traditional ecological knowledge of people developed and carried which have stood the test of time 
could provide insights and viable options for adaptive measures. 

·Anthropological and sociological studies have highlighted the importance of community based resource 
management and social learning to enhance their capacity to adapt to the impacts of future climate 
change.

·Tribal and hill knowledge systems with potential in digenouspractices used for harvesting and 
conservation of rainwater, nutrient and weed management, crop production and plant protection. Their 
belief systems have effectively helped in weather forecasting and risk adjustment in crop cultivation.

Improved Pest Management

·Changes in temperature and variability in rainfall would affect incidence ofpests and disease and 
virulence of major crops. It is because climate change will potentially affect the pest/weed-host 
relationship by affecting the pest/weed population, the host population and the pest/weed-host 
interactions.

·Bioagents have a crucial role in pest management, hence practices to promote natural enemies like 
release of predators and parasites; improving the habitat for natural enemies; facilitating beetle banks and 
flowering strips; crop rotation and multiple cropping should be integrated in pest management practices. 
Reduction in use of pesticides will also help in reducing carbon emissions.

Better Weather Forecasting and Crop Insurance Schemes

·Weather forecasting and early warning systems will be very useful in minimizing risks of climatic 
adversaries. Information and communication technologies (ICT) could greatly help the researchers and 
administrators in developing contingency plans.

·Effective crop insurance schemes should be evolved to help the farmers in reducing the risk of crop 
failure due to these events. Both formal and informal, as well as private and public, insurance programs 
need to be put in place to help reduce income losses as a result of climate-related impacts.

Conclusion

 Climate change due to industrialization and other anthropogenic activities poses a severe and imminent 
threat to humanity as well as the ecosystem as whole. If adequate actions are not taken to control warming up of 
earth then our survival in coming future is going to be very difficult. India specifically, being a peninsular country 
with a very long coastline in the tropical and near equatorial region has a greater susceptibility climate change 
impacts. Developing a better understanding of the causes, key factors and dynamics of climate change will help 
in preparation of strategies to avoid/minimize its impact. Novel and radical eco-friendly methods and 
technologies are required on one hand to reduce climate changes while pioneering techniques in agriculture are 
needed on the other to cope with the climatic changes along with meeting the ever growing food demands. 
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Educating people about climate change and proper, planned collective action through government intervention 
is the need of time. Agricultural scientists and engineers need to be prepared in advance for the conditions that 
may arise and be ready with solutions. More precise and trustworthy early warning and forecasting tools have to 
be developed without which a sharp action plan for mitigation and adaption to climate change cannot be made. 
Creating awareness among farmers, extension and sharing of knowledge of farmers of a region, which has 
passed the test of time, on a bigger platformis also necessary to eradicate the ignorance and promote agricultural 
practices which can help in saving the environment from effects of climate change by reducing carbon footprints 
and increased adaptability to changing climatic conditions. Climate change is not a problem of any particular 
individual or nation but the world as whole and hence the key to address the problem lies in joint collaborative 
efforts by all the people and countries throughout the world.
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 India has made significant advances towards achieving its goals of rapid agricultural growth, improving 
food security, and reducing rural poverty during the last six decades. Policy support; technological interventions 
and production strategies, public investment in infrastructure, research and extension for crops, livestock and 
fisheries; institutional changes have significantly helped in increasing the agricultural productivity (Kumar and 
Mittal, 2006) and improvement in performance of agriculture (Chand and Srivatsva, 2016). These policies were 
immensely successful and by the mid-seventies, India had become virtually self-sufficient in production of food 
grains and impressive gains have been made in the production of milk and sugar. However, agricultural 
marketing did not receive the required and adequate attention. As per the recommendation of the National 
Farmers Commission (2004), that a regulated market should be available to farmers within a radius of 5 Km 
(corresponding market area of about 80 square km.). However, presently all-India average area served by a 
regulated market is 487.40 square km. The number of commodity specific markets with requisite infrastructure 
is also limited. The post- harvest management and development of efficient markets and supply chains have 
largely been neglected in policymaking. Besides, existing agricultural marketing system suffers from 
inefficiency, disconnect between the prices received by producers and the prices paid by consumers, fragmented 
marketing channels, poor infrastructure and policy distortions (Chand, 2012).  

While the future of India's food security rests on small farms, the land-based livelihoods are becoming 
untenable for the majority of smallholders (< 2ha) not only because of their limited scale but also due to a number 
of constraints they face in their endeavor to enhance farm incomes such as high cost of inputs and raising cost of 
production, poor access to markets, realizing low prices for their produce and thus low income from crop 
cultivation, etc. Realizing the need to pay special attention to the plight of the farmers, Union Government 
changes the name of Ministry of Agriculture to Ministry of Agriculture and Farmers Welfare in 2015. Further, 
goal was set to double farmers' income by 2022-23 to promote farmers' welfare, reduce agrarian distress and 
bring parity between income of farmers and those working in non-agricultural professions (Chand, 2017). One of 
the important ways to achieve the GOI's goal of doubling the farmers' income by the year 2022 is through better 
price realization to their harvest through upgrading traditional agricultural produce market to electronic markets 
(Chand, 2016; Acharya, et al., 2012; Athawale, 2014; Reddy, 2016). The current policy focus on doubling 
farmers' income can also achieve its desired objectives only by improving and vastly redesigning the existing 
marketing system in the country (Sekhar, 2017).

2.  Agricultural Marketing in India & eNAM

Marketing of agricultural produce serves as a link between the farm sector on one hand and other sectors 
on the other hand. An efficient marketing system helps in the optimization of resource use, output management, 
increase in farm incomes, widening of markets, growth of agro-based industry and addition to national income 
through value addition and employment creation (Acharya and Agrawal, 2004; Acharya, 2006). The current 
agricultural marketing system in the country is the outcome of several years of Government interventions. The 
system has undergone several changes during the last sixty years owing to the increased marketed surplus; 
increase in urbanization and income levels and consequent changes in the pattern of demand for marketing 
services, increase in linkages with distant and overseas markets; and changes in the form and degree of 
government interventions. 
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Agriculture marketing is governed by the Agricultural Produce Marketing (Regulation) Act (APMRA), 
which are administered by respective State Government. APMRA implemented in various states during 1960s 
and 1970s brought radical changes and significant improvement in almost all aspects of marketing of farm 
produce (Acharya, 2004; Chand 2012). Under this system, a vast network of regulated markets has been 
established. The Union Government has intervened in the agricultural marketing from time to time to strengthen 
the system in the country by suggesting various reforms. However, over time, these markets have become 
restrictive and monopolistic and have, therefore, failed not only to achieve their basic objectives owing to 
restrictive provisions of Acts prevented a seamless integration of farmers and buyers and evolution of an efficient 
supply chain. Agricultural markets are characterised by poor competitiveness, fragmentation, inefficiency, 
presence of excessive middlemen, and frequent price manipulations (Chand, 2016a). Besides, insufficient 
number of APMC markets and their inadequate infrastructure, limited  access to market for (small) farmers, less 
remuneration to the farmers and high intermediation cost, lack of market information /information asymmetry, 
need to physically bring the produce to mandi, high incidence of market fee/ charges, fragmentation of markets, 
requirement of multiple licenses for trading, multiple point levy of market fee, existence of opaque/ semi 
transparent  processes of bidding and lack of emergence of alternative channels of marketing are some of the 
other important problems with the current system. Some of the State Governments have ushered reforms in their 
agricultural marketing sector to meet these challenges.  In order to keep pace with the changing production 
pattern and growing marketable surplus, the Central Government advocates development of adequate number of 
markets equipped with modern infrastructure, with increased private sector participation and development of 
other marketing channels like direct marketing and contract farming, etc. The Central Government is actively 
pursuing with the States to amend their marketing laws to provide suitable legal framework and policy 
atmosphere to usher such developments.  The marketing reform agenda of the Central Government focuses on 
seven vital areas for reforms (see, Annexure I).  However, many States carried out partial reforms only, on a pick-
and-choose basis, thereby defeating the objective of creating a uniform trade environment across the country. 
However, in some States, some alternative marketing systems such as direct marketing, contract farming, private 
market, organised retail, producers' organisation, cooperatives in marketing, food processing, etc. have been 
developed in due course. 

Further, as a part of reforms and realizing the urgent need to address the challenges of the existing 
agricultural marketing system, the Union Government has introduced a Central Sector Scheme for Promotion of 
National Agriculture Market through Agritech Infrastructure Fund with a budget allocation of Rs. 200 crore on 1 
July 2015 through a common electronic market platform, called the electronic National Agricultural Market or e-
NAM. The scheme entails setting up of a common e-platform in 585 selected wholesale regulated markets across 
the country by March 2018. The central government provides the software free of cost to the states along with Rs. 
75 lakh per selected mandi for setting up the hardware and related equipment/infrastructure. The e-NAM aims to 
integrate all the agricultural markets of the country and envisages a common national market for agricultural 
commodities with seamless movement across state boundaries. This is envisioned as a solution to marketing 
issues of all stake holders (viz. farmers, traders, retailers, consumers and logistic providers). The eNAM portal 
provides a single window service for all APMC related information and services, including commodity arrivals, 
prices, bids and offers. 

Some of the expected benefits from e-NAM include accessibility of farmers to a common agriculture 
market; real time price discovery; transparency in the agriculture marketing system; reduce the transaction costs 
of buyers and sellers; real time information on prices, market arrivals etc; bidding on quality parameters of 
commodities; online bidding for more transparency; online payment system to reduce the payment risk and 
ensure timely payments to farmers, cleaning, sorting, grading and weighing facilities and additional services 
such as soil testing laboratories at the e-NAM. Small Farmers' Agribusiness Consortium (SFAC) is designated as 
Lead Agency to roll out the NAM in partnership with a strategic partner, which will be responsible for 
developing, running and maintaining the proposed e-marketing platform. To facilitate assaying of commodities 
for trading on NAM, common tradable parameters have been developed for 90 commodities. eNAM is a virtual 
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market but it has a physical market at the back end. While one time registration of farmers / sellers, lot details at 
the entry gate, weighment, quality assaying, auctions / trade transactions, payment by buyers to sellers and other 
agencies involved in the chain of transaction will take place online on e-NAM, actual material flow will happen 
physically through the market. Entire arrivals of agricultural commodities selected for trading on e-NAM will be 
traded on-line only. The features of eNAM as below:

a) A National e-market platform for transparent sale transactions and price discovery in regulated markets, 
kisan mandis, warehouses and private markets. Willing States to accordingly enact provision for e-
trading in their APMC Act.

b) Liberal Licensing of traders / buyers and commission agents by State authorities without any pre-
condition of physical presence or possession of shop / premises in the market yard.

c) One license for a trader valid across all markets in the State.

d) Harmonization of quality standards of agricultural produce and provisions of assaying (quality testing) 
infrastructure in every market to enable informed bidding by buyers.

e) Restriction of APMC jurisdiction to within the APMC market yard / sub yard instead of a geographical 
area (the market area) at present.

f) Single point levy of market fees i.e. on the first wholesale purchase from the farmer.

In order to facilitate both - unification of market and online trading, it is necessary for each State to 
undertake reforms prior to seeking assistance under the scheme in respect of (i) a single license to be valid across 
the State, (ii) single point levy of market fee and (iii) provision for electronic auction as a mode for price 
discovery. Only those States/UTs that have completed these three pre-requisites are eligible for assistance under 
the scheme. The States must ensure that the reforms are carried out both in letter and spirit through appropriate 
and unambiguous provisions in the APMC Acts and rules. Besides, the State Marketing Boards/APMCs must 
enable the promotion of the e-auction platform. The States need to ensure that the mandis that are integrated with 
NAM makes provision for requisite online connectivity, hardware and assaying equipments.

After competition of two targeted phases of coverage of selected APMCs in different states of India, it 
was felt necessary by GOI to know the extent of operation, adoption and functioning of e-NAM in selected major 
markets of selected states and therefore field survey was conducted in few selected APMCs of Gujarat. Data were 
collected in pretested schedules from the stakeholders of selected 31 APMCs (out of 40 APMCs covered under 
eNAM up to Phase II) in Gujarat covering 155 commission agents and 157 farmers from these markets.

3.  Progress of e-NAM in India

The electronic trading portal for national agricultural market is an attempt to use modern technology for 
transforming the system of agricultural marketing. Thus, eNAM is an online inter-connectivity of e-mandis, 
aimed at ushering in much needed agriculture marketing reforms to enable farmers to get better price. The 
electronic trading platform for National agriculture market was launched on April 16, 2016 in 21 Mandis across 8 
States pilot trading of 24 commodities namely Apples, Potato Onion, Green Peas, Mahua Flower, Arhar whole 
(Red Gram), Moong Whole (green gram), Masoor whole (lentil), Urad whole (black gram), Wheat, Maize, 
Chana whole, Bajra, Barley, Jowar, Paddy, Castor Seed, Mustard Seed, Soya bean, Ground nut, Cotton, Cumin, 
Red Chillies and Turmeric. The common e-market platform envisaged networking of selected 585 wholesale 
markets in desirous states/UTs to be deployed in three phase, viz. 200 wholesale markets by September 2016, 
another 200 markets by March 2017 and remaining 185 markets by March 2018 (Shalendra and Jairath, 2016). 
The coverage and pictorial depiction of process of eNAM is presented in Fig. 1. As per GOI press release on 
February 7, 2019, 21 e-NAM mandis of eight States namely Uttar Pradesh, Uttarakhand, Andhra Pradesh, 
Telangana, Rajasthan, Gujarat, Maharashtra & Madhya Pradesh had joined hands to start inter –State trade on e-
NAM. Apart from Uttarakhand & Uttar Pradesh, inter State trade also happened between Andhra Pradesh & 
Telangana, Rajasthan & Gujarat, Maharashtra & Rajasthan, Madhya Pradesh & Rajasthan.
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The target of bringing 585 mandis online in 16 states and 2 Union Territories was achieved on March 23, 
2018 (Bisen and Kumar, 2018). The state-wise coverage of markets after phase III indicate that out of the total 
APMCs covered, about 68 per cent of selected markets on eNAM portal are reported from the five states, viz. of 
Uttar Pradesh (100) followed by Madhya Pradesh (58),  Haryana (54), Maharashtra (60), Telangana (47), 
Gujarat (79).  As it is claimed on 'eNAM website; out of 585 mandis, 101 are doing online trading (Table 1). The 
breakup of stakeholders in eNAM in the state of Gujarat and at all India level is presented in Table 2. 

Fig. 1: Coverage and process of eNAM Portal

Table 1:  State-wise Number of APMCs/Mandis doing Online trading

Source: https://www.enam.gov.in/enam/mandis-online, Accessed on December 31, 2018.

 

Sr. No. State No. of APMC  Mandis doing Online Trade  

1 Andhra Pradesh 22 10  

2 Chandigarh 1 1  

3 Chhattisgarh 14 0  

4 Gujarat 79 2  
5 Haryana 54 17  
6 Himachal Pradesh 19 1  
7 Jharkhand 19 1  
8 Madhya Pradesh 58 3  
9 Maharashtra 60 11  

10 Odisha 10 1  
11 Puducherry 2 0  
12 Punjab 19 0  
13 Rajasthan 25 1  
14 Tamil Nadu 23 0  
15 Telangana 47 4  
16 Uttar Pradesh 100 40  
17 Uttarakhand 16 6  
18 West Bengal 17 3  

Total 585 101  

  

 
 

 

 

Source: http://www.enam.gov.in
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Table 2: Break up of Stakeholders in e-Nam in Gujarat and India

Source: https://www.enam.gov.in/enam/dashboard/stakeholder-data

Many attempts have been made to study e-NAM as well as e-tendering of agricultural commodities, its 
mode of operation and its benefits to various stakeholders in the marketing of agricultural produce (Dey 2015; 
Chand 2016; Dey 2016; Sharma 2017; Mustaqquim 2017; Nirmal 2017; Mishra & Mishra 2017; Roy et al. 2017; 
Narayanmoorthy & Palli, 2018) but at the same time some of studies have also shed light on hiccups in 
implementation of e-NAM across the country (Chengappa et al. 2012; Sharma 2016; Agarwal et al. 2017; NIAM 
2017; Roy et al. 2017; Kumar, et al., 2018 ). Table 2 summarizes the above-mentioned studies in brief on 
perception on e-NAM. 

Table 2: Summary of studies on e-auctioning/e-tendering/e-NAM

Sources: Bisen and Kumar (2018); http://pib.nic.in/newsite/PrintRelease.aspx?relid=188202

State Gujarat India  
No. of States 01 18  

Traders 8,931 1,20,543  

Commission Agents (CAs) 6,673 67,238  

Service Provider 0 0  

FPOs 14 439  

Farmer 7,36,231 1,35,22,846  

Total (Note: as on 30 Sep 2018) 7,51,849 1,37,11,066  

 
Sr 
No 

Attributes which e-auctioning/ 
Author(s) 

e-tendering/ e-NAM will advocate 
1 Increased marketing efficiency.  Chengappa et al. 2012 
2 Increased competitiveness Chengappa et al. 2012; NIAM 2015; Mustaqquim 2107; 

Mishra & Mishra 2017; Pavithra et al. 2018 
3 Improved transparency in marketing system Chengappa et al. 2012; NIAM 2015; Mustaqquim 2107; 

Nirmal 2017; Pavithra et al.2018 
4 Increased financial literacy of farmers  Dey 2015 
5 Reduced transaction cost Dey 2015; SFAC 2015; Mustaqquim 2017 
6 Increased market integration NIAM 2015; SFAC 2015; Mustaqquim  2017; Krishna 

2017 
7 Increased net returns to farmers NIAM 2015; Mustaqquim 2017; Roy et al.2017; GOI , 

2019 

8 Infrastructural, social and technological 
improvisation of markets 

NIAM; Dey 2016; Nirmal 2017 

9 Reduced wastage and final consumers price SFAC 2015 

10 Reduced market imperfection Chand2016 
11 Increased market driven diversification Chand 2016 
12 Reduced dependency of farmers on MSP and 

public procurement 
Chand 2016 

13 Real time and broad-based price dissemination Dey 2016; Chand 2016 , 

14 Single licensing Dey 2016; Chand 2016 
15 Single point levy Dey 2016; Chand 2016 
16 Reduced market intermediaries Sharma 2016 
17 IT based/digital upgrading of markets Sharma 2016 
18 Reduced monopoly of traders Mishra & Mishra 2017 
19 Increased trade expansion Roy et al. 2017 
20 Reduced transaction time and increased market 

revenue 
Pavithra et al. 2018 
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4. Progress of e-NAM in Gujarat:

Gujarat state has made rapid strides in its agriculture sector including the agribusiness sub sector during 
the recent past. The spectacular agricultural growth in Gujarat in recent times has been a result of a well thought 
out strategy, meticulously planned and coordinated scheme of action, sheer hard-work and sincere 
implementation of programme, political will to take bold decisions and commitments to economic policy 
reforms by the state government. Agriculture in Gujarat has been transforming over time from traditional to high 
value added commercial crops which can be seen from a shift in its cropping pattern from food grains crops to 
high value cash crops. Gujarat is the India's largest producer of cotton, castor, cumin and isabgul & the second 
largest producer of sesame and groundnut in the country. 

The GoG has aggressively pursued an innovative agriculture development programme by liberalizing 
markets, inviting private capital, reinventing agricultural extension, improving roads and other infrastructure 
(Shah et al., 2009; Kumar et al., 2010, Dholakia, 2010). The State government has a comprehensive Agri-
Business Policy to facilitate projects of value addition in center value chain from farm to market, developed agri-
Infrastructure, encourage research and development, promote food safety management system at the farm level 
and processing units. There were total 400 regulated markets (213 main and 187 sub market yard) in the State 
during 2015-16 serving per market 45 villages and about 491 sq km area. 

th
On 14  of April 2016, eNAM scheme launched on a pilot basis in 3 selected APMCs of Gujarat, viz. 

Patan, Botad and Himmatnagar on specified commodities such as castor seed, chana and wheat. Out of total 585 
mandis selected at national level, total 40 APMCs area from 24 districts of Gujarat were selected for eNAM, up to 
Phase II and additional 39 mandis in Phase III, put together 79 mandis under e-NAM (Table 3). It was noted that 
by the completion of II phase (May 2017), all targeted 40 mandis were live on e-NAM. Now total 79 APMCs are 
covered under the 'eNAM' (out of 213 market committee), of which only 2 are trading online. Though the Gujarat 
state has made provisions for three identified reform measures and have infrastructure facilities like auction 
platform, information dissemination mechanism, banks, etc as compared to other states of India (Shalendra and 
Jairath, 2016),  APMCs are facing problems in implementation of this scheme (Kalamkar, 2017). 

 Table 3: Details of APMCs covered in eNAM in Gujarat (Phase I – III)

Sr.  Districts APMCs Name of APMC (79)                Source: https://www.enam.gov.in/  

1 Ahmedabad 3 Ahmedabad, Dholka, Sanand 

2 Amreli 6 Amreli, Babra, Bagasara, Dhari, Rajula, Savarkundla  

3 Anand 5 Anand, Borsad, Khambhat, Petlad, Tarapur  

4 Aravalli 2 Bhiloda, Modasa 

5 Banaskantha 7 Bhabhar, Deesa, Dhanera, Palanpur, Panthawada, Thara, Tharad  

6 Bharuch 1 Bharuch 

7 Bhavnagar 1 Bhavnagar 

8 Botad 2 Botad, Gadhada 

9 Chhotaudepur 2 Bodeli, Pavi-Jetpur 

10 Dahod 2 Dahod, Jhalod 

11 Devbhoomi Dwarka 1 Jamkhambhaliya 

12 Gandhinagar 2 Dehgam, Kalol 
13 Gir Somnath 1 Kodinar 
14 Jamnagar 5 Dhrol, Jam Jodhpur, Jamnagar, Kalavad, Lalpur  
15 Junagadh 4 Bhesan, Junagadh, Keshod, Visavadar  
16 Kheda 3 Kapadwanj, Mahemdavad, Nadiad 
17 Kutch 3 Anjar, Bhuj, Rapar 
18 Mehsana 3 Mehsana, Vijapur, Visnagar  
19 Morbi 2 Halvad, Morbi 
20 Navsari 1 Bilimora 
21 Panchmahal 1 Godhra 
22 Patan 2 Patan, Siddhpur 
23 Porbandar 1 Porbandar 
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5.  Findings from Field Survey:

From the field visits and primary survey, it was observed that though (visited) APMCs are linked and now 
live on eNAM portal, but so far nowhere actual e-trading (online, across mandi) has been recorded or took place. 
Whatever the business has been reported on eNAM portal is the entry of agricultural produce in market as 
uploaded in eNAM software; however produce is auctioned and sold through regular process adopted in the 
market premises. At few places, local commission agent/trader did try to trade through new system, but they 
faced some problems. In true sense, stakeholders are not yet ready to go with e-trading due to following reasons.

·Most of the farmers do not have complete knowledge about the eNAM due to which they are not ready to 
share their bank details and adhaar card number required for registration with system having 
apprehension about eNAM and subsequent use of their income details for income tax purpose. Some 
APMCs did organize meeting with farmers and traders as well as distributed printed leaflet for creating 
awareness about eNAM, but could not succeed in their goal. There is urgent need to clear time bound 
strategy to educate stakeholder on various aspects of eNAM concept. No government awareness 
programme has so far been organized to aware among the farmers. There is need to built trust among 
farmers and traders over new technology based system.

·Generally, one auction get completed within a minute period time in APMC, and so farmers and traders' 
perception is that eNAM process would take a lot of time to complete one auction and they face difficultly 
in settling the payment within day. 

·The APMC management have also raised their concern about completion of auction of all produce came 
in APMC premises for sell during glut or harvest seasons. Besides, apathy of commission agents for 
online payment is another concern.

·Farmers have mentioned that they are always stay connected with local commission agents/traders and 
sometime they take advance money to meet the expenditure on crop cultivation and domestic needs with 
an agreement that produce after harvest would be sold through same commission agent or to same trader. 
In such cases, selling produce under eNAM to desire trader would not be possible, and therefore farmers 
fear that traditionally existing business relations may get spoiled.

·Most of the farmers mentioned that they sell their produce when they require some money for 
procurement of agriculture inputs or for other domestic requirements. They sell their produce in market 
as and when required. In present system, and able to sell produce and procure inputs on same day, which 
is not be possible under new system.

·As per the present practice of auction, traders first physically check the quality of grains and then bids for 
same produce in presence of other bidders, famers and APMC inspector and then after highest quote 
receipt is given to farmers by APMC inspector/officer for weighing and billing process followed by 
payments either by cheque or cash. The traders are opposing this scheme because they are not ready to 
purchase agricultural commodities without physical verification, whereas electronic purchase is an 
important component of this scheme (providing online information on type/variety of commodities, 
quality specifications, moisture content, etc).

·Some of the traders have mentioned that they are aware about the soil quality and production practices 
followed in particular crop production by the particular farmer or by farmers of particular village/area 

    
24 Rajkot 8 Dhoraji, Gondal, Jamkandorna, Jasdan, Jetpur, Rajkot, Upleta, Vinchhiya  
25 Sabarkantha 2 Himmatnagar, Talod  
26 Surat 1 Mahuva 
27 Surendranagar 1 Vadhvan 
28 Tapi 2 Nizar, Vyara  
29 Vadodara 4 Karjan, Padara, Savli, Vadodara  
30 Valsad 1 Valsad 
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and therefore they prefer to quote higher price for agriculture produce came for sell from those 
villages/areas, which would not be possible in eNAM to know about.

·Most of the farmers are marginal with small land holdings and they prefer to sell their produce in small 
quantity. It is not exactly clear how their produce would be sold through the process specified in eNAM 
and how bargaining power of these farmers will be protected.

·APMC officials and Trader have mentioned that trading of agriculture produce is not assigned HSN code 
due to difficulty in uploading the trade details for tax purpose.

·In order to participate in e-trading, commodities are required to be converted from physical form to 
electronic form, which required assaying labs and skilled manpower. At present, the availability of such 
labs as well as skilled personal is meager. Though few staff of all APMCs are provided training on quality 
parameters by AGMARK, but follow-up training with hardware support needs to be undertaken at each 
mandi. Besides, there is a lack of infrastructure required for eNAM such as scientific sorting/grading 
facilities, speedy internet connection, etc. 

·There is a need to set up e-auction hall equipped with computers for uploading of buy quotes / bids by 
traders and large monitor / projector with speedy internet access. Broadband penetration and digital 
infrastructure in rural areas is very poor. Internet-literacy is minimal among farmers which may lead to a 
new kind of exploitation by middlemen. 

·Some of the mandis have come up with mobile application to keep farmers informed about the prices on 
daily basis which would certainly help farmers to decide about time of sale of their produce. 

·There is no proper channeling laid down for sale of produce to outside buyer and then settlement of 
accounts and transfer of material, which has created confusion and negative thinking about eNAM. 

6.  Conclusions and Recommendations:

The National Agriculture Market (NAM) initiative is considered to be the game-changing policy 
initiative in agricultural marketing. The setting up of eNAM aims to integrate all the agricultural markets of the 
country and envisages a common national market for agricultural commodities with seamless movement across 
state boundaries is a landmark initiative. But, it will happen when e-NAM become fully operational throughout 
the country and the eventual goal of 'One Nation One Market' for agricultural produce will become a reality. At 
present, APMCs are facing some teething problems in its implementation and no selected markets in Gujarat are 
actually participated in e-trading. There is a immediate need to enhance the clarity amongst different 
stakeholders about eNAM concept and process, stakeholders role and responsibly through well developed time 
bound strategy covering publicity, awareness campaign and capacity building of different stakeholder with the 
focus approach for producer grower to avoid any possibility of their exclusion of farmers from the system. There 
is urgent need to built trust among farmers and traders over new technology based system. Besides requited 
infrastructure such as assaying facilities with skilled manpower and high speed internet connectivity to all 
selected markets for un-interrupted trading process need to be provided without further delay. Suitable dispute 
resolution mechanisms need to constituted in respect of assaying, weighment and e-payment related matters with 
respect to trades on e-NAM at APMC level. Though this system may take few years to get into fully functional, it 
is an important reform in agricultural marketing system for which immediate appropriate steps need to be taken 
for its proper implementation and adoption.
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 Sr.  Area of Reforms States adopted the suggested area of marketing   reforms  

1. Establishment of private 
market yards/ private markets 
managed by a person other 
than a market committee. 

Andhra Pradesh, Arunachal Pradesh, Assam,   Chhattisgarh, Gujarat, Goa, 
Himachal Pradesh, Karnataka,  Maharashtra,   Mizoram, Nagaland, Orissa 
(excluding for paddy), Rajasthan,   Sikkim,   Telangana, Tripura, Punjab, UT 
of Chandigarh, Jharkhand, Uttarakhand, West Bengal .  

2. Establishment of  direct 
purchase of agricultural 
produce  from agriculturist  
(Direct Purchasing from 
producer) 

 Andhra Pradesh, Arunachal Pradesh, Assam, Chhattisgarh, Gujarat, Goa, 
Haryana (for specified crop through establishment of Collection Centres) 
Himachal Pradesh, Karnataka, Madhya Pradesh,     Maharashtra, Mizoram, 
Nagaland, Rajasthan,  Sikkim,  Telangana, Tripura, Punjab (only in Rule ), 
UT of Chandigarh (only in Rule),  Jharkhand, Uttarakhand and West Bengal 
U.P. (Only for bulk purchase under   executive order issued   time  to time)  

3. To promote and permit  e-
trading, 

 Andhra Pradesh, Chhattisgarh, Gujarat, Jharkhand, Haryana, H.P., 
Karnataka, Rajasthan, Sikkim, Goa, Madhya Pradesh, Maharashtra 
(has granted license to Commodity Exchanges registered under FMC), 
Mizoram, Telangana, Uttarakhand .  

4. Establishment of  farmers/ 
consumers  market managed 
by a person other than a 
market committee (Direct sale 
by the producer) 

Arunachal Pradesh, Assam, Chhattisgarh, Gujarat, Goa, Himachal Pradesh, 
Karnataka,    Maharashtra, Mizoram, Nagaland, Rajasthan,   Sikkim, Tripura,   
Jharkhand,  Uttarakhand and West Bengal.  

5. Contract Farming Sponsor 
shall register himself with the 
Marketing Committee or with 
a prescribed officer in such a 
manner as may be prescribed. 

Andhra Pradesh, Arunachal Pradesh, Assam, Chhattisgarh, Goa, Gujarat, 
Haryana Himachal Pradesh, Jharkhand, Karnataka,   Maharashtra, Madhya 
Pradesh, Mizoram, Nagaland, Orissa, Punjab (separate Act), Rajasthan,    
Sikkim, Telangana, Tripura,   Uttarakhand.  

6. Single point levy of market 
fee 

Andhra Pradesh, Rajasthan,  Gujarat (for processor, grader, packer, value 
addition and exporter), Goa,  Himachal Pradesh, Chhattisgarh, Karnataka, 
Madhya Pradesh, Nagaland, Jharkhand, Sikkim, UT of Chandigarh, Punjab, 
Mizoram,  Telangana, Uttar Pradesh   and Uttarakhand.  

7 
 

Single registration/ license  for 
trade/  transaction in more 
than one market 

 Andhra Pradesh, Goa, Gujarat, Haryana, Himachal Pradesh, Karnataka (in 
Rules only), Rajasthan, Chhattisgarh  Madhya Pradesh,    Maharashtra, 
Mizoram Nagaland,  Telangana ((in Rules only), Sikkim .  
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Annexure I: Status of Marketing Reforms with reference to seven key areas vis-a-vis Model APMC Act as 
updated on 25/02/2016

 Source: http://pib.nic.in/newsite/PrintRelease.aspx?relid=137359, 04-March-2016.
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Farmers in India produced various types of agricultural commodities.  In the past the agricultural 
produce was traded through barterer system where farmers exchanged goods for goods. Gradually the scenario 
changed and trading of agriculture produce began for exchange of money.  Agricultural marketing involves 
many activities and processes through which the raw material moves from the agriculture land to the final 
consumers. In this process, the farmers are getting only 42 to 43 % of profit share (Sangolkar, 2013). 
Unfortunately, in our country, the middlemen enjoy major share than the farmers, because of illiteracy of the poor 
Indian farmers. Consequently farmers are suffering to secure reasonable price for their produce and this situation 
indirectly affect the farmers in different ways (Karthikeyan, 2016).

Marketing problems of farmers: 

· Lack of output quality

· Absence of grading 

· Inadequate storage and warehousing facilities

· Lack of adequate transport facilities

· Lack of information

· A long chain of intermediaries

· Unethical practices

· Multiplicity of charges

· Lack of proper marketing facilities

· Debt obligation and distress sales

· Freedom from Moneylenders

I.  Reforms taken in agricultural marketing system

1. Establishment of APMC

To protect the illiterate farmers from exploitation by traders and commission agents, state governments 
started enacting Agricultural Produce Marketing Committee (APMC) Acts since 50s through regulated markets. This 
was done to ensure fair price to farmers, reliable market information flow, enforce rules and to build trust among 
different stakeholders to reduce the uncertainties and risks inherent in the market process (Reddy, 2018). In support of 

this in Gujarat at present total 189 APMCs is working.

 The general marketing channel of the APMCs/regulated markets is like this 

Fig.1 General marketing channel for the APMCs

2. Cooperative marketing societies

 The basic aim of cooperative marketing was to arrange for the marketing of agricultural produce of the 
members at a reasonable and remunerative price.  Also distribute farm inputs to the agriculturists, to advance 
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loans on the pledge of agricultural produce, to undertake processing of the agricultural commodities and to help 
in better recovery of loans through linking of credit with marketing. The cooperative marketing societies assist 
the farmer members to secure reasonable prices for marketing their agricultural produces. They function as a 
bridge between producers and consumers. 

 The general marketing channel of the cooperative market is like this 

Fig.2 General marketing channel for the Cooperative societies

 Ex: Milk cooperative societies (Very successful model in Gujarat)
3. Contract farming 

 Contract farming is a written commitment or an agreement made between the farmer and the buyer for 
cultivation and sale of specific quality, quantity, grade, and variety of commodity at predetermined price. While 
making the agreement many safeguards for the buyer as well as farmers will be included in the agreement.  

Role of APMC: 

 APMCs having long standing relationship of trust with local farmers shall play the facilitative role in 
mobilizing farmers, make them understand the concept and explain the clauses of the Agreement. APMCs in 
Gujarat are very strong, having multi facilities at the yard. As a local body they have better knowledge of local 
farmers, terrain, soil, climate, irrigation & other agriculture scenario of the surrounding area.

Examples: a. Agrocell Corporation Ltd. is doing contract farming of organic cotton and seasame seeds 
covering about 5000 acres in Kutch and Surendranagar district of Gujarat. The farmers get 7-
8 % more price than ordinary cotton in current market and concession in certain services from 
the company.

b. Atreyas Agro Organic Pvt. Ltd. Plans to grow Jetrophs Curcas by contract farming. They 
have target of covering more than 50,000 acres of irrigated & non-irrigated land of Gujarat 
over a period of time.

4. Introduction of AGMARKNET

The main objective is to link the regulated markets, state agricultural marketing boards / Directorates and 
DMI regional offices located throughout the country, for effective information exchange on market prices. 
AGMARKNET portal caters to the needs of various stakeholders such as farmers, industry, policy makers and 
academic institutions by providing agricultural marketing related information from a single window. It 
facilitates dissemination, over web, of the daily arrivals and prices of commodities in the agricultural produce 
markets spread across the country. To protect the farmers Gujarat government has also taken certain of steps by 
coordination all the marketing departments. The working model of AGMARKNET in Gujarat is given in Fig.4.
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5. Gramin Agricultural markets (GrAMs)

 In direct marketing system the farmer's sale their agriculture produce directly to the consumers without 
any market rules and regulations. The consumer could be a retail purchaser or a bulk purchaser (trader, processor, 
exporter etc) and the sale can occur through a physical negotiation or via an online trade platform. The 
disintermediation of such a transaction will result in transferring maximum profit to the farmer. After that 
purchase of the product aggregation of the lots will done through an institutional mechanism in particular area 
(like that of FPO, VPO, etc.). After that  for gaining higher profits  grading, processing, packing, packaging and 
transporting through GrAMs to APMC/RMC or any other primary or secondary or terminal wholesale 
agricultural market for the export. In Gujarat GrAMs are working in very limited area. The working model of the 
GrAMs is like this.

Fig.5 Working model of GrAM

With these reforms from the research studies it's identified that even though farmers are facing the 
following problems regularly in marketing of their agricultural produce. 

 To overcome these problems a new initiative was implemented by government is called e-NAM

6. National Agricultural Markets (e-NAM):

The electronic trading portal which connects the existing APMC mandies through unique networking 
system is called e-NAM for the marketing of agricultural commodities. It creates a single window platform for 
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all the APMCs, traders, commission agents, service providers, farmers and farmers producing organisations 
(FPOs).  This includes commodity arrivals and prices, buy and sell trade offers, provision to respond to trade 
offers, among other services. In this sway the platform helps the poor Indian farmers to get the maximum prices 
for their agricultural produce. By the end of March 2019 only 585 mandis were linked across India. In Gujarat 
total 189 APMCs are working and among them 89 APMCs are linked with e-NAM. The working model of the e-
NAM is 

Fig.6 Working model of e-NAM

Conclusion: 

 In Gujarat APMCs, regulated markets, cooperative marketing societies, contract farming and also e-
NAM is helping the farmers to get the best profits to their agricultural produces. But from the research studies it's 
identified that still the farmers are facing problems to get the better prices to their produce. In Gujarat cooperative 
marketing channels were successful only for the milk. Contract farming is restricted to few companies and 
limited crops.  The 190 APMCs are working in different locations. Each and every APMC is different in its own 
way in handling agricultural commodities.  Among them only 89 mandis were linked with e-NAM till March 
2019. Unfortunately only 28 mandis are presently working.  In Gujarat 9 thousand traders and only 8 lakh 
farmers were registered on e-NAM platform. The preliminary survey identified that only limited number of 
farmers were using e-NAM to sell their produce among the registered farmers and traders.  In the working 26 
mandis also the traders were limited and the farmers were getting the same price as in conventional marketing 
method of their agricultural produce. Hence farmers were not motivated to use the e-NAM platform to sell their 
agricultural produce.  In doubling farmers income e-NAM can prove to be an important platform by ensuring 
higher prices for their produce. This situation requires the creation of one market for one nation.  Thus, there 
exists a wide scope for research in this area so as to bring the farmers and traders on a single platform.
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Agriculture is the most important sector of Indian economy beyond doubt. Indian agriculture sector 
accounts for 18% of India's GDP (Gross Domestic Product) and provides employments to 50% of the countries 
workforce. India in agriculture economy where approx. 49% of the people depends on agriculture, net sown area 
still accounts for about 47 % per cent of the total cultivated area of land. India is the world largest producers of the 
pulses, rice wheat spices and spice products which accounts for about 35% of our national income. Its provide 
food for the people and fodder for the animal. India has many areas to choose for business such as dairy meat 
poultry fisheries and food grain etc. India has emerged as the second large3st producer of fruits and vegetables in 
the world. India remains among main three as far as production of different agricultural things like paddy, wheat, 
pulses, groundnut, rapeseeds, natural products, vegetables, sugarcane, tea, jute, cotton, tobacco leaves and so on. 
Indian agriculture and allied activities have witnessed a green revolution, a white revolution, a yellow revolution 
and a blue revolution. The aggregate share of agriculture and allied sectors industry is much more. Agribusiness, 
domesticated animals refer service and fishery sub - serpents as far as rate of GDP is 18 per cent. Agricultural 
exports of the country in perspective of the draw helping position of the agriculture sector gathering and support 
of agriculture station expect incredible significance.

The NFSM was launched from Rabi, 2007-08. The fundamental targets of the national food security mission are 
to expand production of rice, wheat, pulses and coarse cereals through region extension and efficiency upgrade 
in a supportable way in the recognized locale of the nation; reasoning soil ripeness and profitability of the 
individual level and improve farm level economy to restore confidence amongst the farmers. The mission is 

th
being kept amid through 12  FYP plan with new focuses for extra generation of sustenance grains of 25 million 
tons including 10 million tons of rice, 8 million tons of wheat, 4 million tons of pulses and 3 million tons of coarse 

th cereals by the end of 7 FYM. 

Salient features of Indian Agriculture

1. Substance agriculture: Most parts of India have subsistence agriculture. The farmers own a small piece 
of land, grows crops with the help of his family members and consume almost the entire farm produce 
with little surplus to sell in the market

2. Pressure of population on agriculture: The population in India is increasing at a rapid rate and creates 
heavy pressure on agriculture. Agriculture has to provide employment to a large section of workforce and 
has to feed the millions over one fourth of the Indian population lived in urban areas in 2001 and it is 
estimated that proximately one third of the total population of India would be living in urban areas by 
2010. This requires more land for urban settlements which will ultimately encroach upon agriculture 
lands. It is now estimated that about 4 lakh hectors of farm land is now being diversified to non-
agricultural uses each year.

3. Dependent upon monsoon: Indian agriculture is mainly dependent upon monsoon which is uncertain, 
unreliable and irregular. In spite of large scale expansion of irrigation facilities since independence, only 
one third of cropped area is provided by perennial irrigation and remaining two third of the cropped area 
has to bear the brunt of the vagaries of the monsoon.

4. Variety of crops: India is a vast country with varied types of relief, climate and soil conditioner. Both 
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tropical and temperate crops are fruitfully grown in India very few countries in the world have a variety 
of crops comparable to that potential in India.

5. Predominance of food crops: Indian agriculture has to feed a large population; production of food crops 
is first priority of farmers almost everywhere in the country. Two thirds of the total cropped area are 
devoted to the cultivation of food crops.

6. Seasonal pattern: India has three major crops season: (i) Kharif: Kharif season starts with the onset of 
monsoons and continuous till the beginning of winter. Major corps of this season are rice, maize, Jowar, 
bajara, cotton, sesame, groundnut and pulses such as moong and urad etc. (ii) Rabi: It starts at the 
beginning of winter and continuous till the end of winter or beginning of summer. Major crops of this 
season on wheat, barley, Jowar, gram and oil seeds such as linseed, rap and mustard. (iii)Zaid: Zaid is 
summer cropping season in which crops like rice, maize, groundnut, vegetables and fruit are grown. Now 
some varieties of pulses have been evolved which can be successfully grown in summer.

Causes of Low Productivity in Agriculture

 The main causes for low productivity of agriculture are broadly of three types;

1. Human Factors: 

Human favors are those which are related to training and efficiency of the farmers.

(i) Social atmosphere: Social climate includes customs and traditions. Indian farmer is illiterate 
and has no knowledge for latest techniques of production. He believes in God and fatalist in 
thought. He wastes money on customs and traditions so social climate is not suitable for 
agriculture.

(ii) Pressure of population on land: Heavy pressure of population is the main cause of low 
productivity of Indian agriculture. In 1901, 16.30 crore people were dependent on agriculture. 
The number has gone up to 58.80 crore so per capita cultivable land had reduced from 0.43 
hectare to 0.23 hectare. Heavy pressure has led to subdivision and fragmentation of land 
holdings.

2. Technical Factors:Technical Factors include techniques and methods of production.

(i) Traditional methods of Cultivation: Traditional methods of cultivation like manual ploughing, 
two crop pattern and old system of irrigation are mainly responsible for low productivity of 
agriculture.

(ii) Old implements: Traditional equipment's like; wooden ploughs, sickles and spades are 
commonly used. Tractors & Combines are not so common in use. Due to the use of these old 
implements agriculture is backward.

(iii) Insufficient irrigation facilities: Indian agriculture is mainly dependent on rain. Even after 60 
years of Independence only 40% of the agricultural land has permanent irrigation facility. Due to 
improper irrigation facility, farmer can produce one crop only in a year.

(iv) Problems of soil: Indian soil has many problems like soil erosion, water logging, nitrogen 
deficiency and swamps. These are the reasons for low productivity of agriculture.

(v) Problems of pests and diseases of crops: Plant diseases like rust and smut and rats, insects and 
pests destroy large portion of crops.

(vi) Feeble cattle: Due to limited mechanization of Indian agriculture, cattle has significant place in 
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agriculture. Cattle are generally weak. Farmer has to spent a lot on these Cattle farming is more 
time consuming and expensive than tractor. So these also increase the cost of agriculture.

(vii) Lack of credit facility: Credit facilities are inadequate in rural areas. Farmers cannot be able to 
raise credit from rural banks easily. They have to depend on 'Mahajans' and 'Shahukars'. These 
money lenders charge heavy rate of interest. Farmers have to sell their produce at low price to 
these money lenders. So farmers have low Income and thus low productivity.

(viii) Lack of High Yielding Variety (HYV) seeds: HYV seeds are not commonly used. Farmers do 
not understand their significance. They cannot afford to buy them and also these seeds are not 
easily available.

(ix) Improper marketing: Improper marketing is a significant factor for low productivity of 
agriculture. Farmers fail to get suitable price for their produce. Inadequate means of transport 
forces the farmers to sell their produce to local money lenders at low prices. Due to lack of 
warehousing facilities, farmers can not able to store their produce when prices are low. So these 
attribute a lot for low productivity of agriculture.

3. Institutional Factors:

 Institutional factors include land holdings and land system.

(i) Small size of farms: Land holdings in India are of very small size. Average size of holding is 2.3 
hectare and 70% of the holdings are even less than 2 ha. These holdings are fragmented.  In  small 
holdings, mechanized cultivation is difficult. Implements and irrigation facilities are not properly 
utilized. It affects Indian agriculture.

 (ii) Defective land tenure system: Zamindari system has been an important factor responsible for 
the low productivity of Indian agriculture. In this system cultivator is not owner of land. 
Zamindar is the owner of land and he can evict the tenant any time. So the cultivator does not take 
interest in the development of land and Zamindar does not take interest in the development of 
cultivation. Though Zamindari system was abolished after independence yet the position of 
cultivator has not improved.

Agricultural marketing 

Agricultural marketing can be defined as the commercial functions involved in transferring agricultural 
products consisting of farm, horticultural and other allied products from producer to consumer. Agricultural 
marketing includes all activities involved in moving agricultural produce from producer to consumers through 
time (storage), space (transport), form (processing) and transferring ownership at various levels of marketing 
channels (Rehman 2012). Agriculture is the backbone of Indian economy. Out of 320 million workforces, 170 
million are employed in agriculture. It not only provides food requirements to such a huge population of India but 
also earns successful returns. Post-independence saw a major and rapid growth in Indian agriculture at the rate of 
2.6% per annum. Agricultural marketing still continues to be in a bad shape in rural India. In the absence of sound 
marketing facilities, the farmers have to depend upon local traders and middlemen for the disposal of their farm 
produce which is sold at throw-away price. In most cases, these farmers are forced, under socio-economic 
conditions, to carry on distress sale of their produce. In most of small villages, the farmers sell their produce to the 
money lender from whom they usually borrow money. According to an estimate 85 per cent of wheat and 75 per 
cent of oil seeds in Uttar Pradesh, 90 per cent of Jute in West Bengal, 70 per cent of oilseeds and 35 per cent of 
cotton in Punjab is sold by farmers in the village itself. Such a situation arises due to the inability of the poor 
farmers to wait for long after harvesting their crops. In order to meet his commitments and pay his debt, the poor 
farmer is forced to sell the produce at whatever price is offered to him. The Rural Credit Survey Report rightly 
remarked that the producers in general sell their produce at an unfavourable place and at an unfavourable time 
and usually they get unfavourable terms. In the absence of an organised marketing structure, private traders and 
middlemen dominate the marketing and trading of agricultural produce. The remuneration of the services 
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provided by the middlemen increases the load on the consumer, although the producer does not derive similar 
benefit. Many market surveys have revealed that middlemen take away about 48 per cent of the price of rice, 52 
per cent of the price of groundnuts and 60 per cent of the price of potatoes offered by consumers. In order to save 
the farmer from the clutches of the money lenders and the middle men, the government has come out with 
regulated markets. These markets generally introduce a system of competitive buying, help in eradicating 
malpractices, ensure the use of standardised weights and measures and evolve suitable machinery for settlement 
of disputes thereby ensuring that the producers are not subjected to exploitation and receive remunerative prices.

Problems of Agricultural Marketing in India

Agricultural marketing refers to all those processes which relate to taking the agricultural product from 
the farmers to the consumers. Agricultural marketing includes gathering the agricultural produce, their 
standardization and grading, their storage, sending them to the market through various middlemen, selling in the 
market and arranging the required finance etc.

 Even though India is an agricultural country, still its agricultural marketing has been defective. The 
Indian farmers are unable to get reasonable price for the products even after their hard work and are fully 
exploited by the middlemen.

Too Many Intermediates

1. The one main defect of the Indian Agricultural marketing is the presence of too many middlemen and 
exploitation of farmers by them. On one hand these middlemen exploit the farmers by purchasing the 
produce at lower prices and on the other hand they exploit the customers by demanding higher prices 
from them. The only aim of a number of commission agents, brokers etc., is to derive a higher income 
from the middle processes. These middlemen take undue advantage of the poor former on the basis of 
their financial resources.

2. Defective Weights and Scales- One of the biggest defects of agricultural marketing arises due to weights 
and scales. Usually, in rural areas bricks, etc. are used as weights and in urban markets also defective 
weights are found. Thus, the grain of the farmer is weighed by a heavier weight for their own gain. Most 
of the traders keep separate weights for purchase and sale of grain.

3. Illiteracy and Lack of Unity among Farmers- Indian farmers are illiterate who are easier be fooled by the 
money lenders, traders, middlemen, due to their simple nature. Similarly, lack of unity among farmers 
also causes their exploitation because Indian farmers are spread in distant areas in rural places. They are 
unable to meet with each other and resolve their problems as a result they do not get a fair price for their 
produce.

4. Lack of Financial Resources- In the rural areas there is lack of financial resources, due to which even their 
emergency requirements are not fulfilled. In such conditions the farmers sell their produce before its 
ripening. Similarly, some financial facilities, like, instalments on loans for pumping-set, tractor, thrasher 
etc. have to be paid on monthly or quarterly basis due to which they have to sell the product as soon as 
possible. Thus, as the lack of financial assistance, is a problem for the farmers; so does the receipt of loan 
also puts them in problem.

5. Lack of Organised Marketing System- The agricultural marketing is also very defective in India because 
here organised marketing is not in vogue, like, cooperative societies, government marketing activities, 
regular markets etc. As a result, the farmer remains entangled in exploitation. Thus, lack of organised 
marketing system is harmful for the farmers. That is -why; the farmer sells his product personally to 
different people. The middle takes full advantage of the unorganized farmers.

6. Lack of Transport Facilities- The roads from Villages to cities are usually unmade which are not capable 
of transport during the rainy season. The bullock carts can take the product only up to a limited area. 
During lack of transport facilities, the farmer is unable to take his produce to the appropriate market and is 
unable to receive a fair price for his product.
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7. Lack of Store Houses- An important deficiency of Indian agricultural marketing is lack of store houses. 
Due to lack of this facility the farmer is unable to keep his product safely until it can fetch a fair price, and 
he is forced to sell his product at a low price. The insufficient and unscientific facilities of shortage which 
are available, waste large quantities of grains. Approximately 20% to 30% grains are lost due to rats, 
insects etc. and the farmers have to bear crores of loss due to lack of these facilities.

8. Lack of Standardization- The lack of standardization and grading is clearly visible in the Indian 
Agricultural marketing, due to which fixing a deal in relation to these products becomes difficult. Due to 
lack of proper standardization and grading the customers have problem in purchasing the product.

9.   Lack of Awareness of the Market- The Indian farmer has no knowledge about marketing. He believes on 
information acquired from the businessmen and money lenders of the village. Mostly, the Indian farmers 
are illiterate so they cannot read the newspaper. Thus, they do not have sufficient knowledge about the 
market. Now, government transmits the rates of the market on the ratio, which has definitely benefited 
them.

10. Corrupt Policies of the 'Mandis'- If we observe the condition of the mandis, this fact is no more hidden 
that the middlemen and the traders jointly make fool the simple farmers. The Indian Organizing Society 
has clarified the following facts relating to the corrupt policies of the mandis. The inappropriate 
marketing system is so deep laden in India that about 5% of the amount is deducted from the farmer's 
produce in the name of donations, 'dharmada', 'chanda' etc. The farmers are paid low price, as they lack 
appropriate knowledge about market prices, their fluctuations, government policies etc. Thus, by 
keeping the rates secret, the farmers are cheated. Before the sale, large amounts of grains are taken from 
the farmers as samples. By declaring the product to be of sub-standard quality minimum prices are paid 
for it.

11. Inadequate storage facilities- Storage facilities in the rural areas are either totally absent or grossly 
inadequate. Under such conditions the farmers are compelled to sell their produce immediately after the 
harvest at the prevailing market prices which are bound to be low. Such distress sale deprives the farmers 
of their legitimate income.

The Parse Committee estimated the post-harvest losses at 9.3 per cent of which nearly 6.6 per cent 
occurred due to poor storage conditions alone. Scientific storage is, therefore, very essential to avoid 
losses and to benefit the farmers and the consumers alike. At present there are number of agencies 
engaged in warehousing and storage activities. The Food Corporation of India (F.C.I.), the Central 
Warehousing Corporation (C.W.C.) and State Warehousing Corporation are among the principal 
agencies engaged in this task. These agencies help in building up buffer stock, which can be used in the 
hour of need. The Central Government is also implementing the scheme for establishment of national 
Grid of Rural Godowns since 1979-80.

This scheme provides storage facilities to the farmers near their fields and in particular to the small and 
marginal farmers. The Working Group on additional storage facilities in rural areas has recommended a 
scheme of establishing a network of Rural Storage Centres to serve the economic interests of the farming 
community.

12. Inadequate transport- One of the main handicaps with Indian agriculture is the lack of cheap and efficient 
means of transportation. Even at present there are lakhs of villages which are not well connected with 
main roads or with market centres.

Most roads in the rural areas are Kutcha (bullock- cart roads) and become useless in the rainy season. 
Under these circumstances the farmers cannot carry their produce to the main market and are forced to sell it in 
the local market at low price. Linking each village by metalled road is a gigantic task and it needs huge sums of 
money to complete this task.
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What are the Main Features of the National Agricultural Policy of India? 

The main features of the National Agricultural Policy are:

1. Privatisation of agriculture and price protection of farmers in the post QR (Quantitative Restrictions) 
regime would be part of the government's strategy to synergise agricultural growth.

2. Private sector participation would be promoted through contract farming and land leasing arrangements 
to allow accelerated technology transfer, capital inflow, assured markets for crop production especially 
of oilseeds, cotton and horticultural crops.

3. The policy envisages evolving a 'National Livestock Breeding Strategy' to meet the requirement of milk, 
meat, egg and livestock products and to enhance the role of draught animals as a source of energy for 
farming operations.

4. High priority would be accorded to evolve new location-specific and economically viable improved 
varieties of farm and horticulture crops, livestock species and aquaculture.

5. The restrictions on the movement of agricultural commodities throughout the country would be 
progressively dismantled. The structure of taxes on food grains and other commercial crops would be 
reviewed.

6. The excise duty on materials such as farm machinery and implements and fertilizers used as inputs in 
agricultural production, post-harvest stage and processing would be reviewed.

7. Rural electrification would be given high priority as a prime mover for agricultural development.

8. The use of new and renewable sources of energy for irrigation and other agricultural purposes would be 
encouraged.

9. Progressive institutionalisation of rural and farm credit would be continued for providing timely and 
adequate credit to farmers.

10. Endeavour would be made to provide a package insurance policy for the farmers, right from sowing of 
crops to post-harvest operations including market fluctuations in the prices of agricultural produce.

Measures to Raise Agricultural Productivity in India

  Following five remedial measures to raise agricultural productivity in India, i.e., (1) Consolidation of 
Holdings, (2) Overcoming Natural Factors, (3) Application of Modern Techniques, (4) Economic Measures, and 
(5) Human Development.

1. Consolidation of Holdings- Consolidation of holding is a first step towards the modernization of Indian 
agriculture and this should be done immediately by enacting proper legislation required in this regard. 
Uneconomic small farms should be properly consolidated and small fragmented holdings should also be 
consolidated by forming' co-operatives and co-operative farming societies.

2. Overcoming Natural Factors- Proper steps should be undertaken to overcome various problems of 
agriculture resulted from natural factors. All these steps include extensive flood control measures, 
creation of adequate irrigation facilities and supplying adequate quantity of pesticides and insecticides.

3. Application of Modern Techniques- Indian farmers must apply modern techniques of cultivation by 
utilizing modern implements, applying adequate quantity of fertilizers, using high yielding variety of 
seeds, by adopting scientific rotation of crops and careful crop planning. Agricultural research should be 
carefully intensified and fruits of research should be made available to the Indian farmers.

4. Economic Measures- Economic measures must be adopted in order to make the Indian agriculture more 
remunerative. Proper steps must be undertaken for the improvement of farm organisation and land 
management. Besides, steps must be taken for the establishment of different types of agro- based 
industries in rural areas; provision also be made for adequate credit and marketing facilities. Moreover, 
the Government must introduce minimum price support policy, guarantee minimum prices of the 
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agricultural produce of the country and implement crop-insurance scheme to cover the various risks in 
agriculture.

5. Human Development- For the improvement of agricultural productivity in India, the quality of farmers 
should be improved and they should be imparted with adequate general and technical education. 
Adequate public health measures should also be undertaken in the rural areas. Farmers should shed off 
their fatalism and adopt themselves with changing ideas. Thus the agricultural productivity in India can 
be improved with the adoption of aforesaid measures in the agricultural sector of the country.

Conclusion

 Most of the Indians are directly or indirectly depending on the agriculture. Some are directly attached 
with the farming and some other people are involved in doing business with these goods. India has the capacity to 
produce the food grains which can make vast difference in Indian Economy. To achieve targeted mark by the 
government it needs to provide support in case of land, bank loans and other machineries to the small farmers 
along with the big farmers with this we can expect some improvement in Indian economy. The strategy should 
emphasize on increasing both public and private investment in agriculture, use of optimal mix of fertilizers, 
adoption of modern technology and farm practices, promotion of research especially of new and high yielding 
seeds and development of appropriate marketing infrastructure. The process of economic reforms and the 
gradual opening of agriculture of world markets are creating a better incentive environment for agriculture. there 
is an eminent need for the Agri-marketing initiatives to be large and organised. Using modern ICT can bring out 
better solution as it can facilitate better agricultural marketing function in an effective way.
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Agriculture in India has been viewed by and large in context of enhancing productivity or yield per unit 
area rather than welfare of the farmers. It is realized by each one that agriculture is the only means of living for 
almost two-thirds of the employed class in India. Agriculture, along with its allied sectors, is unquestionably the 
largest livelihood provider and most key industries depend upon the sector for their inputs. Thus agriculture is 
now given due recognition as a major source of poverty alleviation in rural areas and needs to be given new focus 
to make agriculture profitable for small and marginal farmers.

Rainfed agro-ecosystem has a distinct place in Indian agriculture, occupying more than 50% of the 
cultivated area, contributing 44% of the food grains and supporting 40% of the human and 65% of the livestock 
population (Venkareswarlu, 2005).  The 56 per cent of the arable land in India is completely relying on rain (GOI, 
2010), so always there is chance for crop failure by drought or flood. Along with drought and flood, other major 
challenges faced by Indian agriculture are declining growth rate, small and fragmented land-holdings, 
unavailability of quality seeds, manures, fertilizers and irrigation, lack of mechanization, soil erosion, 
marketing, inadequate storage facility and transport, scarcity of capital, etc. (IMA, 2009 and Mondal, 2016). 
This current scenario is turning farmers' livelihood from bad to worse and miserable. Hence there is an urgent 
need to look for new alternatives that can increase not only farmers' income, but also farm profits.

Indian agriculture may indeed be facing a wider, deeper crisis if our farmers are left with no choice but to 
resort to the extreme step of committing suicides. There are number of reasons for farmer suicides, such as 
monsoon failure, high debt burdens, government policies, public mental health, personal issues and family 
problems. 

The long term growth trend in production and productivity of agriculture are considerably less than the 
required. Further, the growing economic and social disparities between agriculture and the rest of the economy or 
huge gaps between rural and urban sectors are the key concerns of the day. This is especially evident in the case of 
dry areas of the country falling under the states of Maharashtra, Telangana and Andhra Pradesh at present as these 
areas had experienced drought conditions for the last few years in continuation. 

Farmers faced everyday a new challenge

In true sense, farmers faced everyday new tasks/new challenges of managing finance, crop planning, 
insect-pest infestation, irregular weather aberration, decision-making, equipment maintenance, marketing and 
price fluctuation, etc. Since the first domestic animal raised and the first seed sown, agricultural production has 
involved uncertainty. The physical and mental stress of farming can take a toll on a person's health. Uncertainty 
causes stress, insecurity and mental illness. It reduces confidence level. Uncertainty may cause feelings of being 
out of control, and helplessness which often cause more stress. Attitudes also cause stress. A positive or negative 
attitude influences a person's reaction to stressful situations. All changes produce stress, even change that is 
positive. Whether positive or negative, change demands adjustment to the particular situation. Some physical 
fears that can cause stress are dangerous machinery, exposure to toxic chemicals or to extreme environmental 
conditions and contact with diseased livestock. Psychological fears associated with stress include failure, not 
being able to get the crops in, inability to manage debts, and children giving up the agriculture as a way of life. 

Therefore, if we want to double the farmers' income then we have to consider farmers' view point and see 
their farm household as a unit of livelihood security. For sustaining their livelihood and providing regular income 
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through farming, on farm or off farm enterprises, first priority should be given to the farmers and link with 
producer to end users. 

Understanding the concept of 'Farmer First'

In the first workshop of Institute of Development Studies, in U.K., Robert Chambers (1987) had pooled 
all thinkers who strongly felt that farmers need to be given their due First place in all agricultural research and 
development efforts. Here farmers' innovations were recognized as potential innovations that can bring about a 
great change or make a great difference. Farmers' indigenous knowledge system was given a contemporary 
touch.

Farmers First brought about insights of three broad categories of types of agriculture (Industrial, Green 
Revolution and the CDR or Complex, Diverse and Risk-prone).The pipeline approaches and methods of transfer 
of technology (TOT) for the uniform and controlled conditions of industrial and green revolution agriculture did 
not fit CDR conditions. Farmers' practices were seen as effective tools of adaptive performance. The proposition 
that adoption by farmers is validation of a technology was questioned. The comparative advantages of farmers 
over scientists in innovating for complex systems was given due recognition. Farmer First was established as 
paradigmatically different from TOT, and vital for CDR agriculture. This school of thought gained momentum 
and got reflected in research and development efforts.

Five years later, in 1992, Ian Scoones and John Thompson came with Beyond Farmer First concept. This 
concept stressed on new perspectives that broadened and complemented Farmer First: Some new thought 
processes have emerged such as: the pluralism of different knowledge systems; the recognition of knowledge not 
as a stock but a process; seeing farmers, extensionists, scientists and others as social actors; recognizing social 
dimensions and the significance of power of relations; and elements of a new professionalism in agricultural 
science.

Later, these thinkers participated in a workshop on Farmer First Revisited, which was held in 2007 with 
new perspectives that evolved from the original Farmer First. In Farmer First, it was mutual recognition of 
marginalized innovators, the solidarity of heuristics, the sense of being a vanguard, of having a common 
commitment that could be transformative. In Farmer First Revisited, it was seeing how far we had come, how 
many more domains than just farmer participation were relevant, and how rich the range of innovations had been. 
In Farmer First the focus was on the complexity and diversity of farming systems and the creativity of farmer 
innovators. In Farmer First Revisited it was the complexity and diversity of domains of action and intervention 
and of relationships, and the co-creativity of many different actors.

Thus, the school of thought that promulgated Farmer First approach has caught the attention of all 
agricultural scientists and extension scientists everywhere and new initiatives have been taken to involve 
farmers as co-researchers and approaches such as on-farm research, farmer participatory research, participative 
breeding, and participatory extension approaches have flourished. Thus farmer-centric research and extension 
has been institutionalized. Involvement of all multi-stakeholders through convergence has also been well 
recognized.

Responding to the call of Prime Minister on the occasion of Foundation Day of ICAR, to design second 
green revolution with new vision, dimensions and objectives to address the agricultural challenges in this 
modern era, agricultural scientists and planners of ICAR have launched new schemes such as Farmer FIRST, 
ARYA, Student READY and Mera Gaon Mera Gaurav. 

Farmer FIRST: The new proposed project – 'Farmer FIRST' is an ICAR initiative to move beyond the 
production and productivity and to privilege the complex, diverse & risk prone realities of majority of the 
farmers through enhancing farmers-scientists contact with multi stake holders-participation. The focus is on 
Farmer's Farm, Innovations, Resources, Science and Technology (FIRST). Many aspects are multiple or multi; 
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multiple stakeholders, multiple perspectives, multiple realities, multi-functional agriculture, multi-method 
approaches. There are concepts and domains that are new or new in emphasis like food systems, trade, market 
chains, value chains, innovation pathways and most of all innovation systems.

ICAR has launched Farmer FIRST Programme focusing on farmer centric approach including enhancing 
farmer-scientist interaction, creating platform to share tested technologies, strengthening convergence with 
different stakeholders for ensuring livelihood security. In farmer centric approach, a thorough understanding of 
household level situations and design interventions based on existing agro-ecosystem and socio-economic 
consideration is followed for better integration and technology application.

Farmer FIRST Programme: Farmer FIRST (farm, innovation, resource, science and technology) is an ICAR 
initiative to move beyond the reductionism of production and productivity and to privilege the complex, diverse 
& risk prone realities of majority of the farmers through enhancing farmers-scientists contact with multi stake 
holders-participation. Farmer FIRST aims at enriching farmers-scientists interface for technology development 
and application. The aim of programme is to achieve with focus on innovations; feedback; multiple stakeholders' 
participation, multiple realities, multi method approaches, vulnerability and livelihood interventions.

The project is focused on major activities like i) Enriching Farmers-Scientist interface, ii) assemblage, 
application and feedback, iii) Partnerships and Institutional Development, ands iv) Content mobilization.

i) Enriching Farmers: Scientist Interface: In this component, enabling involvement of researchers 
for continuous interaction with farm conditions, problem orientation and quick dissemination 
and exchange of knowledge between farmers and other stakeholders are required.

ii) Technology Assemblage, Application and Feedback: It reflects integrating components of 
technology for application in different agro-ecosystems with focus on innovations and feedback.

iii) Partnership and Institutional Building: It involves building partnerships with different 
stakeholders, development of rural based institutions, agro-ecosystem and stakeholders analysis 
and impact studies for data base creation.

iv) Content Mobilization: This component deals with using the platform of the project having 
commodity institutions as partners to develop commodity specific contents for e-enabled 
knowledge sharing.

Keeping all efforts in view, farmer centric approach is only the way to have sustainable agriculture and 
development. Farmers have their own traditional wisdom, so there is need to integrate indigenous knowledge 
with modern science. Farmers are needed to keep as active partners in research for technology development and 
application. The innovations done by farmers should be documented and shared among other farmers for further 
up-scaling. There is need to shift from production to demand driven approach. Doubling the farmer's income is 
major challenge. It can be only possible by conserving natural resources, institutional building, farmer's 
involvement, create market network and having workable convergence with different national and state level 
developmental schemes.

In this National Seminar on 'Pragmatic Perspectives of Agricultural Development Programmes in 
Present Scenario', it is imperative to adopt the Farmer FIRST approach, especially in rainfed agro-ecosystems, 
which are complex, diverse and risk-prone. Farmers' innovations need to be strengthened through ICAR Farmer 
FIRST approach to introduce new technology modules for enhancing farm profits among the farming 
community. This approach of Farmer FIRST entails scientists working in close relationship with farmers through 
frequent scientists-farmer interfaces, which enables their mutual understanding, trust and confidence.

Only through such close interaction with farmers, knowledge enrichment among farmers can result with 
good consequences of enhanced farm profits. Farmers' incomes can be enhanced and doubled through putting 
farmers first in research and extension efforts of all agricultural universities and research institutes.
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Indian economy mainly depends on agriculture sector and country was lagged behind in this sector 
before independence. As per the annual report 2017-18 of the MOA&FW, 54.6 per cent of the population is 
engaged in agriculture and allied activities (census 2011) and it contributes 17.4 per cent to the country's Gross 
Value Added for the year 2016-17 (at current prices). But it was only after we achieved independence that the 
future of the agriculture sector improved. After independence, the green revolution resulted in incremental 
increase in production of food grains, especially wheat and paddy. But, gradually farming has lost the pleasure 
and has become a source of income for those who cannot opt for any other means to earn. India has variety of 
diversity in terms of agro-ecological and socio-economic settings largely inhabited by majority of small farm 
holders. Indian agriculture has to concentrate on food and nutritional security for masses; optimal harnessing of 
natural resource base; and bring about economic empowerment of farmers ensuring equity, sustainability and 
higher productivity of various production systems. The rural areas in country are facing especially the shortage 
of fodder and drinking water. This situation enhanced their food and livelihood crisis. Since 89% of the farmers 
in the country are small and marginal, therefore there is a need of a farmer centric model instead of corporate 
based model so as to control on subsidies and resources. Country is still very lagging behind as compare to 
developed countries in taking long term measures towards addressing the issue of agriculture sustainability in 
face of climate change, market and technological developments and the need of effective policy measures to aid 
the farmers. Government needs to proactively address the situation and make more long term farmers centric 
policies related to irrigation, farm diversification, profitability and community support programs so as to socially 
and economically empower farmers.

A recent study by the National Institute of Agricultural Economics and Policy Research (NIAP) has 
shown that around 70% farmers in the country have annual per capita income less than rupees 15,000 (around 
USD 250). One of the main reason for agrarian distress is low income and increasing disparity between income 
of a farmer and non-agricultural worker. Low and highly fluctuating farm income is detrimental to the farming 
and farm investments, and forces the cultivators, particularly the youth, to leave farming.The Government also 
initiated certain schemes aiming to reorient agriculture sector by focusing on income centeredness. To realise net 
positive returns for the farmer as well as sustainable development, following schemes are being promoted and 
implemented in a major way through the States/UTs viz:- Soil Health Card (SHC) scheme; Neem Coated Urea 
(NCU); Pradhan Mantri Krishi Sinchayee Yojana (PMKSY); Paramparagat Krishi Vikas Yojana (PKVY); 
National Agriculture Market scheme (e-NAM); Pradhan Mantri Fasal Bima Yojana (PMFBY); National Food 
Security Mission (NFSM); Mission for Integrated Development of Horticulture (MIDH); National Mission on 
Oilseeds & Oil palm (NMOOP); National Mission for Sustainable Agriculture (NMSA); National Mission on 
Agricultural Extension & Technology (NMAET) and Rashtriya Krishi Vikas Yojana (RKVY). In addition, 
schemes related to tree plantation (Har Medh Par Ped), Bee Keeping, Dairy and Fisheries are also implemented. 
All these schemes are implemented to enhance production and productivity of agriculture and thereby enhance 
income of farmers.
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Farmers are engaged in farming since ages and the knowledge and skills practiced by them are outcome 
of their traditional knowledge, trials and analysis of experiential learning over time. The post-independence 
scientific developments have given a new dimension to technology generation for Indian agriculture, but still 
farmers' tacit knowledge, wisdom, innovations, feedback and socio-economic perspectives have lot of value in 
the context of its adaptability to specific agro-ecological situations. The success of scientific outputs greatly 
depends upon its suitability to location specific situations and requirements. The assessment of adaptability of 
research outputs on real time basis in actual farm conditions and with active involvement of farmers is of vital 
importance to build an environment of mutual learning for enhanced technology application and its assimilation 
in farming system. Government of India is aiming doubling the farmer's income by 2022 when the country 
completes 75 years of its independence. Finance Minister in 2016-17 budget proposes “doubling farmers' 
income in five years” as one of nine distinct pillars aiming farmers' welfare. Farmer FIRST programme of ICAR 
is right step in this direction.

Farmer FIRST Programme

The Farmer FIRST Programme (FFP) is an ICAR initiative to move beyond the production and 
productivity, to privilege the smallholder agriculture and complex, diverse and risk prone realities of majority of 
the farmers through enhancing farmers-scientists interface. There are concepts and domains that are new in 
emphasis like resource management, climate resilient agriculture, production management including storage, 
market, supply chains, value chains, innovation systems, information systems, etc. In this concept of Farmer 
FIRST, farmer is in a centric role for research problem identification, prioritization and conduct of experiments 
and its management in farmers' conditions. The focus is on farmer's Farm, Innovations, Resources, Science and 
Technology (FIRST). Two terms 'enriching knowledge' and 'integrating technology' qualify the meaning of 
Farmer FIRST in Indian context. Enriching knowledge signifies the need for the research system as well as 
farmers to learn from each other in context to existing farm environment, perception of each other and 
interactions with the sub-systems established around. Technology integration is looked from the perspective that 
the scientific outputs coming out from the research institutions, many times do not fit as such in the farmers' 
conditions and thus, certain alterations and adaptations are required at field level for their acceptance, adoption 
and success. 'Farmer FIRST' programme aims at enhancing farmer-scientist interface for technology 
development and application. It will be achieved with focus on innovations, technology, feedback, multiple 
stakeholder's participation, multiple realities, multi method approaches, vulnerability and livelihood 
interventions.

Farmer FIRST can be applied not only at household level but also at village and community level as 
community experimentation. Usually, the experiments are managed at the individual farmer's level who are 
involved in the project or who are selected by the village as the representatives to conduct experiments. In 
addition, there are some cases where experiments focus to solve problems of the whole village.

Components of Farmer FIRST programme

i. Enhancing Farmer : Scientist Interface: Enabling involvement of researchers for continuous interaction 
with farm conditions, problem orientation, exchange of knowledge between farmers and other 
stakeholders, prioritization of problems and setting up of research agenda.

ii. Technology Assemblage, Application and Feedback: Integrating components of technology for 
application in different agro-ecosystems with focus on innovations and feedback.This component will 
provide an opportunity to farmers and researchers to work together and make assemblage of a technology 
module for its assessment and application and generate feedback.

a)   Crop based modules: This module will focus on intensification and diversification of existing 
systems with introduction of new varieties and technologies to substantially enhance income. On 
site input management like seed production by farmers through training, timely supply of quality 
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seeds and resource management may be major activities.

b) Horticulture based module: The focus in case of horticulture may be given on seed production 
and nursery management, vegetable, fruit production, floriculture, post-harvest management, 
poly house technology and adoption of new technologies.

c) Livestock based module: This segment will focus on raising the production and productivity of 
existing livestock, introduction of new breeds, animal health management, development of 
viable milk production units, poultry and fisheries. The livestock related different modules are to 
be developed as per the micro farming situations and socioeconomic status of the farmers.

d) Enterprise based module: This segment will cover various income generating activities like seed 
and other inputs production, bee keeping, mushroom production, vermi compost production, 
handicraft, product processing, marketing through federating farmer groups, etc. The farmers, 
youth, landless and farm women may be important target groups.

e) NRM based module: This module will have the insight to work upon natural resource 
management, climate resilient agriculture, use of resource conservation technologies, water 
harvesting and micro irrigation, micro-organisms, land races and bio diversity, etc.

f) Integrated Farming Systems (IFS) module:  For different categories of land holders based on 
resource availability, socioeconomic conditions, risk bearing capacity, market availability, etc.

iii. Partnership and Institution Building: Building partnerships involving different stakeholders, 
development of rural based institutions, agro-ecosystem and stakeholders analysis and impact studies

iv. Content Mobilization: Using the platform of the project having institutions as partners to develop 
specific contents for e-enabled knowledge sharing

Farmer FIRST Process

1. Preparation phase: The Project team/sub teams (including researchers, extensionists and farmers) will 
identify villages and conduct baseline survey of selected villages, analyze issues and opportunities in the 
selected villages and identify priority areas for undertaking activities in partnership with farmers. The 
group will prepare benchmark report and understand about organizational aspect and develop rapport in 
the village.

2. Initiation phase: This is an important phase of the Farmer FIRST process in which problems are 
identified, appraised and selected for experimentation. The group in collaboration with other farmer 
groups, design individual and community experiments. Farmer Interest Groups will be formed to start 
designing their expected experiments. There are 5 steps in this stage: 1) Identification of problems, 
priorities & technology options; 2) clarification on problems & priorities; 3) selecting prioritized 
problems for experiments; 4) selecting individual farmers or community/commodity groups to conduct 
the experiments; and 5) designing the experiments with specific reasons, indicators and technologies.

3. Implementation phase: The project team will develop action plans, visit schedules and collaboratively 
implement the programme. The farmers will work as team member with extensionists and researchers 
during the experimentation process.

4. Monitoring and documentation phase: In terms of time, this is implemented at the same time with the 
implementation stage but because of its importance it is mentioned as a separate component. In this 
phase, stakeholders will be involved in monitoring and documentation of all emerged issues and lessons 
learnt. The indicators identified in the experiment will be recorded by farmers and researchers. 
Comments of outsiders and other farmers will also be recorded. Documents, regular reports will be 
produced and provided to related interested people in and outside the village. One key step in this stage is 
participatory monitoring and documentation of the process.
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5. Finalization phase: It is actually an event rather than a stage, but it plays an important role in synthesising 
experiences. The objective of this phase is to evaluate and identify whether the intervention is successful 
or not? The farmers who conduct the experiment prepare and explain their experiences and results to 
other stakeholders and farmers. This stage includes 1) organization of participatory evaluation in the 
field, and 2) documentation, report writing.

6. Dissemination phase: Experiences, innovations and other outputs should be disseminated. “Farmer to 
farmer” extension will be useful for dissemination and experience sharing with other farmers and 
villagers. This stage includes two main steps: a) develop extension materials and b) organize different 
extension activities to spread out the results. The network of centres can also be used for dissemination of 
proven technologies.

Specific strategies for doubling farmer's income

Increasing Productivity: 

 Globally, India lags behind in productivity of crops and it is of utmost importance that the productivity 
per hectare is raised urgently to pull out farmers from poverty. Biotechnological research which helps the crop 
and livestock production by enhancing yields, nutritional profile, stress tolerance, climate resilient and crop 
protection. Indian government must have a clear vision of the genetically modified crops and resource 
conservation practices. The policy support accordingly be provided for the development of value added 
products, seed and biotech industry in the country.

Input Management: 

 Subsidy on fertilizers and justifying the NPK pricing for maintaining NPK ratio in the soil and better 
application technologies to improve efficiency and reduce fertilizer subsidy. Pesticides play an important role 
not only in crop productivity, cost reduction and quality improvement but also in protecting crops from pests and 
diseases. Time has come to promoting farm mechanization for small farms in the form of efficient equipment's 
and tools and small engine driven tractors. Developing custom hiring facility in farm mechanization should be 
given high focus. Integrated and judicious management of water will especially help resource-poor farmers in 
the rainfed ecosystems, who practice less-intensive agriculture. Farmers however need to be educated on water 
usage systems to drift them away from flood irrigation systems, which affects productivity and wastes water.

Integrated farming system: 

 Integration of various agricultural and allied enterprises viz., cropping, horticulture, animal husbandry, 
fishery, forestry, poultry etc. have great potentialities in the agricultural economy. The IFS approach stabilizes or 
provide regular income through natural resource management and livelihood diversification. It involves use of 
outputs of one enterprise component as inputs for other related enterprises.

Better Market Price Realization: 

 Revision of the APMC Act and monitoring its implementation in the states. Need to amend APMC act by 
all the states to encourage competitive marketing environment and participation in e-NAM. Direct marketing 
and contract farming should be made easy for the farmers. e-NAM should have easing of norms of licensing to 
enable seamless participation of buyers from across the country, movements of goods without restriction, 
harmonization of tax laws, standardization of grades and recognition of electronic trades. Permit agricultural 
trade across the country through electronic auctions and trading in warehousing receipts under APMC act. 
Agricultural infrastructure, warehouses and market yards needs to be strengthened. Reducing post-harvest 
losses by strengthening grain storage structure, cool chain systems for perishables, post-harvest processing and 
value addition, transport, marketing, commerce and trade. 

ICT-based agricultural extension:

 Information and communication technologies brings incredible opportunities and has the potential of 
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enabling the empowerment of farming communities. Information technology can support better crop, fertilizer 
and pesticide use planning as well as disease monitoring and prevention, both in crops and animal husbandry, 
besides improving farmers' operational and financial management and to effectively connect them with the 
markets for better price realisation.  

Attracting and retaining youth in agriculture

 Attract and empower the rural youth to take up various agriculture, allied and service sector enterprises 
for sustainable income and gainful employment and to enable the farm youth to establish network groups to take 
up resource and capital intensive activities like processing, value addition and marketing.

Farmer Producer Organisation

 Most of the farmers in India had small and marginal holdings. This affects scale economies which are an 
important factor in the marketing of agricultural produce. Only uneconomical sizes may raise transportation and 
other related costs. Through this cooperative farmer can enhance their bargaining power and fetch good price of 
agricultural produce.

 Besides these strategies, many more strategies like farm diversification, climate smart agriculture, 
availability of quality inputs, nutrient management, crop risk cover, promotion of farmer's organization, public 
private partnership in agriculture, agripreneurship development, agricultural market reforms (direct marketing), 
capacity development of the stakeholders, introduction of new innovation, increasing efficiency of different 
farm based inputs, market led extension, nutrition agriculture, conservation agriculture etc. are also helpful in 
doubling the income of the Indian farmers.

Conclusion

 In India, while farmers are the major producers and also constituted the largest proportion of consumers. 
Hence, improving small farm production and productivity, as a major development strategy, can make 
significant contribution towards elimination of hunger and poverty, provided farming is made efficient and 
remunerative. Farmer FIRST programme of ICAR is a leading step to achieve the objective of doubling farmer's 
income through its different module wise implementation of interventions. The target of doubling farmer's 
income by 2022, though deceptively not easy yet a very impressive goal, which shows Government's intention to 
help farmers. It is also clear that if concerted efforts, as per suggested specific strategies, are made in anintensive 
mode, the condition of agriculture may be improved drastically.
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The importance of horticulture in enhancing the productivity of land, generating employment, improving 
economic condition of the farmers and entrepreneurs, enhancing exports and also providing nutritional security 
to the people is widely acknowledged. Immense agro- climatic diversity enables India to grow a large variety of 
horticulture crops. The country holds first position in global production of bananas, mangoes and cashew and is 
among the first ten in citrus, pineapple and apple production. India holds first position in global production of 
cauliflower, second in onion, third in cabbage and is among the top ten in production of potato, tomato and green 
peas. Keep in view the importance of horticulture sector in Indian economy, the Government of India has started 
various schemes for holistic development of farmers who engaged in field of horticulture. There are various 
schemes namely National Horticulture mission (NHM), Horticulture Mission for North East and Himalayan 
states, Market Intervention Scheme (MIS), Pradhan Mantri Fasal BimaYojana (PMFBY) are working for 
development in the field of horticulture.

National Horticulture Mission (NHM) 

was launched under the 10th five-year plan in the year 2005-06.This is a centrally sponsored scheme in 
which Government of India shall provide 100% assistance to the State Missions during Tenth Plan. During the XI 
FYP, the Government of India assistance will be 85% with 15% contribution by the State Governments. National 
Horticulture Mission (NHM) shall be implemented in all the States and Union Territories of India except the 
North Eastern States, Himachal Pradesh, Jammu & Kashmir and Uttaranchal (for which a separate Technology 
Mission for integrated development of horticulture exists) to promote holistic growth of the horticulture sector 
covering fruits, vegetables, root & tuber crops, mushroom, spices, flowers, aromatic plants, cashew and cocoa. 
The National Horticulture Mission (NHM) is now a part of the Mission for Integrated Development of 
Horticulture (MIDH). It had taken off from 2014-15 and integrates the ongoing schemes of National Horticulture 
Mission, horticulture mission for North East and Himalayan States, National Bamboo Mission.

The NHM's key objective is to develop horticulture to the maximum potential available in the state and to 
augment production of all horticultural products (fruits, vegetables, flowers, coco,cashew nut,plantation crops, 
spices, medicinal aromatic plants) in the state. Other objectives include:

1. To provide holistic growth of the horticulture sector through an area based regionally differentiated 
strategies

2. To enhance horticulture production, improve nutritional security and income support to farm households

3. To establish convergence and synergy among multiple on-going and planned programs for horticulture 
development

4. To promote, develop and disseminate technologies, through a seamless blend of traditional wisdom and 
modern scientific knowledge

5. To create opportunities for employment generation for skilled and unskilled persons, especially 
unemployed youth

Beneficiary of NHM:

 Main beneficiary under this mission is individuals. To create opportunities for employment generation 
for skilled and unskilled persons, especially unemployed people.
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Extension Strategies:

 To achieve the above objectives, the mission would adopt the following strategies:

·Ensure an end-to-end holistic approach covering production, post-harvest management, processing and marketing 
to assure appropriate returns to growers/producers;

·Promote Research & Development technologies for production, post-harvest management and processing;

·Enhance acreage, coverage, and productivity through: (a) Diversification, from traditional crops to plantations, 
orchards, vineyards, flower and vegetable gardens; (b) Extension of appropriate technology to the farmers for 
high-tech horticulture cultivation and precision farming.

·Assist setting up post-harvest facilities such as pack house, ripening chamber, cold storages, Controlled 
Atmosphere (CA) storages etc, processing units for value addition and marketing infrastructure;

·Adopt a coordinated approach and promotion of partnership, convergence and synergy among R&D, processing 
and marketing agencies in public as well as private sectors, at the National, Regional, State and sub-State levels;

·Where appropriate and feasible, promote National Dairy Development Board (NDDB) model of cooperatives to 
ensure support and adequate returns to farmers;

·Promote capacity-building and Human Resource Development at all levels.

Procedure for approval and Implementation of Mission

 States will be required to prepare a State Horticulture Mission Document (SHMD) projecting a plan of 
action for the X Plan and XI Plan periods. The SHMD will form the basis for preparing Annual Action Plans 
(AAP). The AAP will be area based, on the basis of existing potential for horticulture development, available 
infrastructure for monitoring and implementation, available unspent balance out of previous release and capacity 
to absorb the funds in commissioning the project. The Ministry of Agriculture would communicate the tentative 
outlay for the year by April/May if not earlier to each State which in turn will indicate sector-wise/district-wise 
allocation. The agencies at the District level will prepare the Annual Action Plan (AAP) keeping in view their 
priority and potential and submit the plan to the State Horticulture Mission within the allocated sum. The States 
could engage TSG/Consultancy services for preparing the SHMD and AAP. The State Horticulture Mission in 
turn will prepare a consolidated proposal for the state as a whole, get it vetted by the State Executive Committee 
(SEC) and furnish 25 copies of the same to the Ministry of Agriculture (MoA) for consideration by the National 
Executive Committee. The SHM may spend up to 5% of the annual allocation for formulating the SHM and 
Annual Plans. Attempt would be made in the AAP to address all the issues relating to horticultural development 
covering production, post-harvest management and marketing. The SHM will upload the AAP, as communicated 
to the National level EC indicating approval by SLEC, on the web site exclusively created for the purpose. The 
same will be replaced after its approval by National level EC. Attempts will be made to display the position 
regarding approvals of AAP on line.

Horticulture Development by NHM in Gujarat: 

Mission mode horticulture development program is being implementing in all the districts of Gujarat. 
The ultimate strategy is development of crop clusters and adopts end to end approach. More emphases has been 
made on the availability of genuine planting materials, capacity building, post-harvest management and 
protected cultivation, post-harvest Management and market. 

Post-harvest Management:

Integrated pack houses, cold storages, Mango and Banana ripening chambers, cold chain are the key 
elements of this Program. A huge investment is being made for establishment of 13 such infrastructures to 
enhance internal and overseas trade of horticulture commodities. Couple of good integrated pack houses, air 
cargo complex and Gama irradiation projects has been established by GAIC. In support of such facilitates 
established for post harvest infrastructures for perishable fruits and vegetable crops in the state. More than 500 
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On-farm Pack houses, 15 Minimal Processing units, 15 Pre cooling units,40 Ripening Chambers, 125 Cold 
Storages, 90 Grading, Sorting & Packing Units, 8 refer Vans has been supported. 

About 40 ripening unit has been established in last 3 years with ripening capacity of 500 Mt/ Day. The 
main products are Banana and Mango. Post-harvest losses were reduced considerably because of proper ripening 
and handling. Handling process of Banana is completely changed, now crates are being filled up at farmers' fields 
than transported it to the ripening chambers, ripened and further transported to the markets as such in the creates. 

About 120 clod storages have been established with the financial support of NHM in the state and a 
storage facility of about 5 lakh Mt. is added. The cold storages are of multi commodities but the major 
commodity stored is potato. Along with the conventional cold storages high-tech. storages having control 
atmosphere facilities were also established. Horticultural products like Pomegranate, Cabbage, Carrot, lime, 
Dehydrated and fresh Onion, processing varieties of potatoes can also be stored with good self-life.

The mission envisages production and productivity improvement of horticulture crops including fruits 
and vegetables through various interventions. Activities such as production of planting material, vegetable seed 
production, coverage of area with improved cultivars, rejuvenation of senile orchards, protected cultivation, 
creation of water resources, adoption of Integrated Pests Management (IPM), Integrated Nutrients Management 
(INM), organic farming, including in-situ generation of organic inputs are taken up for development of fruits and 
vegetables. Capacity building of farmers and technicians are also provided for adopting improved technologies. 
This scheme also envisages creation of infrastructure for Post-Harvest Management (PHM), Good Agricultural 
Prices (GAP), and Centre for excellence for horticulture and marketing for holistic growth of horticulture sector. 
As agriculture is a concurrent subject, many State Government is taking novel initiatives for boosting the growth 
and productivity of horticulture in Gujarat state.

Physiographically, Navsari district is divided in to four units, i.e. coastal plain on western side of 
Jalalpore and Gandevi talukas, alluvial plain in Navsari/Jalalpor, Gandevi and western stripe of Chikhali taluka, 
piedmont slope in Chikhali and Vansda talukas and hill slope in Vansda taluka. The soil series vary with the 
physiographic unit.

Agriculture produce marketing infrastructure developed mainly for rice and fruit crops. At the co-
operative institution basis which pools the produce in domestic market of various states. But value addition of 
agriculture produce process is just initiated it needs to be enhance for income generation where the district has no 
industrial unit.

Extension Activities by National Horticulture Mission

National Horticulture Mission envisages productivity improvement of horticulture cropsincluding fruits 
and vegetables through various interventions. Data shows that horticulture production in the country has been 
increasing since implementation of NHM. For holistic growth of horticulture sector, Mission emphasizes on 
activities such as:

·Enhancing horticulture production (to double farmer's income)

 

Horticultural Assets of Navsari District  
Horticulture Crops Area:  61384.65 ha. 
Protected Cultivation 1. Green House 93 
 2. Net House 187 
Cold Storage 5 
Cold Room 1 
Refer vans 2 
Ripening Chamber 3 
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·Strengthening nutritional security

·Production of planting material

·Vegetable seed production.

·Coverage of area with improved cultivars.

·Rejuvenation of senile orchards.

·Creation of water resources and improving water use efficiency.

·Adoption of Integrated Pests Management and Integrated Nutrients Management (INM)

·Adoption of organic farming including in-situ generation of organic manure.
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Health and fertility of soil are play an important role to increase the crop productivity. Many scientific 
recommendations prove thatuse of optimum doses of fertilizers and cropping pattern are key factors for 
sustainable development of agriculture. It is advisable to farmers to assess soil fertility, soil ailments and nutrient 
through soil testing. Soil testing is a tool to measure judicious use of fertilizer, which works on the principle of 
profitability. It means if all other factors of production are at optimum level and none of them limiting, there is all 
probability to obtain more profitable response to applied nutrients based on soil testing than those applied on 
adhoc basis.

In India, the current NPK consumption ratio is 6.7:2.4:1, this shows highly digression against ideal NPK 
consumption ratio of 4:2:1. That means consumption of fertilizer is much higher than its actual need and this 
imbalance use of fertilizer adversely affect health of soil which ultimately resulting into increase the cost of 
cultivation. Hence, there is a need for balanced use of fertilizers. So for Government of India introduced Soil 
Health Card Scheme across India. 

According to the latest estimates 96.40 Million Hectare (Mha) area of India is undergoing the process of 
land degradation i.e., 29.32% of the Total Geographic Area (TGA) of the country during 2011-13. It has 
increased from 94.53 Mha (28.76% of the TGA) in 2003-05 (GoI, 2016). Rajasthan, Maharashtra, Gujarat, 
Jammu & Kashmir, Karnataka, Jharkhand, Odisha, Madhya Pradesh and Telangana contribute 24% of the 
degraded area in the country. 

The momentum of degradation has geared up during the post-green revolution period due to intensive use 
of chemical inputs (Table 1). India has a long history of soil conservation and interventions programmes. From 

th
the early 20 century to 1980s, there was no any policy priorities given to the soil conservation programmes. As 
the extent of degradation increased over the years, soil conservation has gained policy attention However, a more 
focused on soil management has been given only after 2014-15. This has coincided with the declaration of the 
international year of soils by the UN. 

Soil Health is a holistic concept which includes chemical, physical, biological health of the soil (Figure 
th1). In line with the UN resolution, on 5  December 2015 the Ministry of Agriculture introduced the Soil Health 

thCard (SHC) scheme. The SHC scheme has been approved for implementation during the 12  five year plan. It 
will prove helpful to all farmers to apply recommended doses of nutrients based on soil test values to realize 
improved and sustainable soil health.
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Table 1 : Consumption of Fertilisers in million tonnes in India 

India is consuming about 25.6 million tonnes of fertilizers, mostly Nitrogen (17 million tonnes) followed 
by Phosphorous (6 million tonnes) and Potassium (2.5 million tonnes). As a result of the excessive and 
unbalanced use of fertilizers, the amount of food grain produced per kg of fertilizer applied declined from 13 kg 
in the 1970s to just 4 kg by 2010. With respect to promote balanced use of fertilizers, Government of India has 
introduced this scheme.

Objectives

a) To improve soil quality and profitability of farmers 

b) Employment generation for rural youth 

c) To improve timelines in the analysis of soil samples 

d) Introduction of single window approach from collection to issue of SHC minimizing delays and 
maximize convenience to farmers 

e) Online delivery of SHC to the farmers using soil health card portal 

f) Provide soil testing facilities to farmers at their doorstep 

Key features 

·The government is planning to cover as many as all farmers under the scheme.

·The scheme will cover all the parts of the country.

·In the form of soil card, the farmers will get a report. And this report will contain all the details about the 
soil of their particular farm.

·A farm will get the soil card once in every 3 years.

Soil Health in India 

According to one report out of 328.2 million hectares of total geographical area, about 141million 
hectares is under cultivation. Out of this, about 100 million hectares are incapable to supporting farming. 
Annually farmers are growing number of crops without considering proper soil health management. This 
ultimately leads to excessive nutrient shortages and changing chemical composition of soil. Level of organic 
carbon in soil is also gradually decreases which makes soil more pregnable to soil erosion. It is resulting in poor 
nutritional value of our food. 

Soil Nutritional Status 

Majority parts of country are suffering from deficiency in two or more micronutrients. Regions like the 
Indo-Gangetic plains, Punjab, Haryana, Uttar Pradesh and Bihar which produce nearly 50% of our grains and 
feed about 40% of our population shows seeing multiple nutrient deficiencies. In the ancient era, farmers used 
bullocks, cows and animal left over materials and stock/stubbles of crops after harvesting for their farming as 
well as after harvest stalks/stubbles left standing on the field which back into soil. This ensured that nutrients 
taken out from the soil were replenished. The era of green revolution changed the entire scenario. High yielding 
crop varieties need more macro-nutrients like Nitrogen and Phosphorus as well as micro-nutrients like Copper 
and Boron. Farmers today use more of Urea (Nitrogen) than Potassium and Phosphorus fertilizers. Majority of 
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farmers choose fertilizers on the bases of affordability and availability rather than what the soils need. This is not 
only inhibiting the growth of crops but also affects the health of soil. Too much use of urea for long time makes 
soils acidic. 

Soil Organic Carbon 

Soils are changing from fine to hard. In healthy soils, crop residues transformed by earthworms and other 
soil fauna into soft and spongy organic matter called humus. Without humus, the soils become compress and 
harden. Farmers are always in a hurry to grow next crop, burn their left over after the harvest. Cow dung is scant. 
That is mainly due to upgradation of technology now a day very few family has bullocks. The recommended dose 
of farmyard manure is 5-10 tonnes per hectare, whereas farmers only apply zero to five tones / hector. Either poor 
farmers sell manure or they use dried dung as a fuel. The level of humus in soil fall down, it reflects the properties 
of soil which reduce water absorption capacity of soil resulting into soil erosion. 

Benefits 

·A great variability is observed in fertilizer consumption among the different states from 250 kg / hectare 
(ha) in Punjab, 212 kg / ha in Bihar, 207 kg / ha in Haryana to 4.8 kg / ha in Nagaland and 2 kg / ha in 
Arunachal Pradesh during 2012-13. This improper way to use of fertilizers have caused deficiency of 
primary nutrients (i.e. NPK), secondary nutrients (such as Sulphur) and micronutrients (boron, zinc, 
copper etc.) in majority parts of the country.

·SHC will ensure that farmers do not spend money unnecessarily on purchase of fertilizers by adding 
more than required. Promotion of integrated nutrient system is expected to reduce the consumption of 
chemical fertilizers. Fertilizer sector accounts for a significant percentage of the total subsidies and 
power consumption in the country. India imports large quantity of various fertilizers to meet the demand. 
About 25-30% of the requirement of Urea, 90% of the requirement of Diammonium phosphate (DAP) 
and 100% of the requirement of Muriate of Potash (MOP) is met by imports. The soil test based fertilizer 
usage will reduce import bill and will also ensure higher yields per unit. 

·Over a period of time SHC can determine changes in soil health that are affected by land management.

·The scheme will display the status of soil well and will give them a formatted report. So, they can decide 
well which crops they should cultivate and which ones they should skip.

·Farmers will get a proper soil health record. They can also study the soil management practices. 
Accordingly, they can plan the future of their crops and land.

·In this scheme, the government is paying attention that the same person carries out soil analysis for a 
farmer. This will further enhance the effectiveness of the scheme.

·It will provide proper guideline to farmers about which nutrients their soil is lacking. In which crops they 
should have to invest and which fertilizers they need. So ultimately, the crop yield can be improve.

·The appointed authorities will also monitor the soil on a regular basis and once in every 3 years will give a 
report to the farmers. Also the farmers will be regularly updated data about their soil.

·Under the scheme, the government will also employ professionals to help the farmers in adopting 
remedial measures.

·With the help of Soil Health Card Scheme, the farmers can plan the future of their crops as well as land.

·The farmers are also given advice by the experts to improve the productivity of the crops and the 
necessary methods that have to be practiced in order to implement the changes.

·The farmers will be informed about the needed nutrients in the soil.
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1 Uttar Pradesh 4867442 4867442 100.00 0 4867442 100.00 0 23325456 17394027 74.57 0 15709937 67.35 0

2 Maharashtra * 2851525 2851525 100.00 0 2851525 100.00 0 13098115 12507310 95.49 342946 12016230 91.74 414898

3 Madhya Pradesh 2315844 2315844 100.00 0 2251199 97.21 0 8872453 7558842 85.19 0 7357898 82.93 0

4 Rajasthan 2865039 2865039 100.00 0 2800000 97.73 0 7619498 7410000 97.25 0 7245000 95.09 0

1 Karnataka 1665766 1665766 100.00 0 1665766 100.00 14676 7832189 7804749 99.65 146168 7611135 97.18 961552

2 Gujarat 1683000 1676221 99.60 0 1594261 94.73 60858 7897000 6464116 81.86 352820 4443823 56.27 0

3 Andhra Pradesh 1357706 1357706 100.00 0 1357706 100.00 0 6967163 6890616 98.90 0 6890616 98.90 0

4 Bihar 1308778 1308778 100.00 0 1049699 80.20 0 7236232 4683140 64.72 0 4290917 59.30 0

5 West Bengal 1300349 1273000 97.90 0 900722 69.27 2722 5100000 3154000 61.84 0 2122146 41.61 171146

6 Tamil Nadu 1300037 1300037 100.00 0 1300037 100.00 0 6974843 6813760 97.69 0 6546795 93.86 30641

7 Telangana 960614 960614 100.00 0 941388 98.00 1790 4976924 3184393 63.98 22768 2448159 49.19 0

1 Punjab 835526 835526 100.00 0 676642 80.98 0 1052554 648644 61.63 0 548691 52.13 0

2 Haryana 1245100 1245100 100.00 0 1245100 100.00 0 4540969 1836284 40.44 0 1574335 34.67 0

3 Chhattisgarh 949334 948918 99.96 0 901843 95.00 0 4746670 4718566 99.41 0 4718566 99.41 0

4 Odisha 668636 571043 85.40 0 504692 75.48 0 3343180 1234331 36.92 0 1206782 36.10 0

1 Kerala 206784 127937 61.87 0 107394 51.94 0 1120000 747213 66.72 0 673960 60.18 0

2 Goa 20000 12000 60.00 0 12000 60.00 0 20000 12000 60.00 0 12000 60.00 0

3 Uttarakhand 137019 137019 100.00 0 137019 100.00 0 912650 880028 96.43 0 880028 96.43 0

4 Himachal Pradesh 100000 100000 100.00 0 100000 100.00 0 960765 960765 100.00 0 960765 100.00 0

5 J & K 165292 157972 95.57 0 136713 82.71 0 1449398 947730 65.39 0 947730 65.39 0

6 Jharkhand 115302 115302 100.00 0 115302 100.00 0 637508 637508 100.00 0 637508 100.00 0

7 Arunachal Pradesh 22128 14722 66.53 0 8005 36.18 0 44256 55 0.12 0 0 0.00 0

8 Assam 284778 284778 100.00 0 193767 68.04 0 1300901 397135 30.53 0 301864 23.20 0

9 Manipur 20714 9195 44.39 0 8694 41.97 0 114522 24196 21.13 0 15000 13.10 0

10 Meghalaya 39372 39372 100.00 0 39372 100.00 0 215232 199926 92.89 1447 192233 89.31 2624

11 Mizoram 11986 10866 90.66 0 9720 81.09 0 23546 14209 60.35 0 13681 58.10 0

12 Nagaland 41123 41123 100.00 0 39223 95.38 0 41123 38000 92.41 0 36823 89.54 0

13 Sikkim 15243 6609 43.36 0 3079 20.20 0 66000 0 0.00 0 0 0.00 0

State-wise Status of  Soil Health Card Scheme Cycle-II (2017 to 2019) as on 30.04.2019

Group - III

Group - IV

Group - I

Group - II
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Status of the Scheme
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Source : https://soilhealth.dac.gov.in/Content/blue/soil

Source : https://soilhealth.dac.gov.in

Source : https://soilhealth.dac.gov.in

Area of improvement

Improvement in Soil Sampling 

·There is a need to identify best practices in soil sample collection and testing by examining across 
countries and different state governments practices. There is also a need for coordination and 
cooperation. There should be a separate cell to monitor and recommend grid size across the country. It 
will also reduce cost, money and manpower and increase relevance of recommendations to farmers. In 
order to gain credibility of the farmers, at least one sample from each farmer should be included where 
soil variability is high. 

·Soil variograms needs to be developed at each block level. Based on the soil variability, grid size may be 
determined. Variogram gives information about spatial pattern of continuous soil attributes. The 
variogram may be used as a critical input to decide required soil samples to be collected based on the soil 
variability index. More soil samples should be collected if the block level soil variability index is high 
and vice versa. Variogram is a tool to investigate and quantify the spatial variability of soil properties. 

·High density soil maps need to be developed for increasing precision at village level. 

·Appropriate training should be given to Agricultural Officers and Agricultural Extension Officers 
regarding use of sampling tools. Incentives should be provided for scientific sample collection. 

·Coordination between agricultural extension officers and farmers needs to be amplified and extension 
officers should make sure that most of the grid farmers, if not all should be present at the time of soil 
sample collection. This will build confidence on the soil health cards by the farmers. 

 

Cycle: 2017-18 to 2019 

14 Tripura 32736 32736 100.00 0 32736 100.00 0 117723 117723 100.00 0 117723 100.00 0

1 Andaman & Nicobar 2176 1406 64.61 0 1406 64.61 0 11804 5900 49.98 0 5900 49.98 0

2
Dadra and Nagar 

Haveli
2838 2816 99.22 0 0 0.00 0 12000 0 0.00 0 0 0.00 0

3 Puducherry 7060 5246 74.31 0 4651 65.88 0 12000 6039 50.33 0 6039 50.33 0

27399247 27141658 99.06 0 25857103 94.37 80046 120642674 97291205 80.64 866149 89532284 74.21 1580861Total

Union Territories
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·Soil samples should not be kept and exposed to moisture and weather for many days. After soil sampling, 
drying should be done within 15-20 days, grinding, machine sieving and packing should be done in time 
for proper test results. Sample test results should reach farmers before sowing season. More focus should 
be kept on quality of soil sample collection, testing rather than coverage as we have already covered 
larger areas and farmers with SHCs. This would create demand for soil testing once the credibility of the 
testing is established. 

Improvement in indicators of soil health 

·The whole chain of Soil Health-Plant Health-Human Health should be taken in to account and there is a 
need for promotion of balanced application of soil (macro & micro) nutrients fertilizers. 

·Excess application of urea results in accumulation of nitrate in soil and water is becoming a huge 
environmental problem in India. Hence, water quality information need to be included in the SHC. 

·Microbial activity, moisture retention activities are essential work need to be incorporated.

·The soil health card is more focused on chemical nutrient indicators; among physical and biological 
properties only soil color is included. Some more physical properties like slop of the land, needs to be 
incorporated. 

·Index of soil health needs to be developed and incorporated in to SHC which indicates overall health of 
the soil. 

·Cropping history, water resources (soil moisture), slope of soil, depth of soil, color of soil, soiltexture 
(bulk density) andmicro-biological activity and other indicators should be affined. 

Improvement in infrastructure (design and delivery) 

·About 1454 labs exist in India, out of which only 700 are equipped with micro-nutrient testing facilities. 
Very few of the labs could take up micro nutrient analysis. They are neither equipped with skilled 
personnel or chemicals nor functional equipment. This infrastructure is grossly inadequate by any 
standard, given that 11 crore farmers need to be covered. 

·Under the current PPP model, investments in labs to be done by private companies with an element of 
subsidy. 

·About 45% of the sample farmers are inclined to go to private STLs. At the same time only 20 % of the 
farmers are willing to pay for the services. Hence, one must find ways to support farmers in this regard 
i.e., direct subsidy to the farmers or private STLs, etc.

·Price variation for the testing of soil need to be fixed by the government. However, some private soil 
testing labs are charging up to Rs.75/element.

·Need to strengthen and upgraded at least one soil testing lab per district as and it should be equipped with 
world class infrastructure and accredited by internationally recognized agencies either in public or by 
private sector. 

·Soil testing is specialized and highly skill oriented job. Frequent transfers of soil testing staff adversely 
affect the skill development within labs and test results will affect badly. There is a need to build some 
permanent staff in the labs that are interested and specialized in soil testing. 

Soil Health Card delivery issues 

·There is a need for demonstration of benefits of SHC on an experimental basis in each block by adopting a 
comprehensive approach (systematic and scientific analysis of soil and water) and adoption of 
recommended doses. This would have much greater impact than the subsidized and less authentic 
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information. General SHC scheme and model farm initiatives should go together. 

·In many villages, agricultural officers are distributing SHCs in awareness campaigns through village 
presidents and Mandal/block democratically elected representatives. However, in some villages, village 
revenue assistant is distributing SHC and getting it signed, without explaining the content. Whenever 
SHC is distributed in awareness campaigns and meetings directly greater number of farmers feel that 
they are convinced to use recommended practices. There is a need for following standard protocol to 
inform farmers about the recommendations of the SHC, when it is handed over to farmers. 

·Development of GIS based soil fertility maps at village/block level and wider publicity through wall-
posters and display boards in village panchayats should be promoted. Advertisements, slogans, etc. 
should be developed in local languages to promote the scheme. 

·Many farmers are not aware of SHC portal. SHC portal should be more farmer friendly and simplified. A 
professional body may be employed to design the portal in more farmer friendly and effective. 

·A simple tool to assess the quantity of Urea, DAP and MoP based on SHC needs to be displayed as wall 
posters in the villages. 

·It should be mandatory to for farmers to come with soil health card while purchasing of fertilizer and 
return back along with signature of fertilizer dealer for each fertilizer they purchase as per the 
requirement of soil. It will not only increase awareness, but also help in adoption as per the 
recommendation. 

Suggestions for policy improvement

·To make SHC programme successful, high fertilizer subsidy for NPK fertilizer should be reduced. Prices 
should reflect true cost to economy, and then only farmers will have incentives to use fertilizers 
judiciously accordingly to the recommendations of the SHC. On the contrary, subsidy on micro-nutrients 
should be increased. 

·Government should set up state of art labs to test quality of micronutrients supplied. Accreditation of 
such labs to National/Internationalstandard institutes should be initiated. Supply of phosphorous 
solublebacteria should be mandatory along with phosphate fertilizers and rockphosphate like neem-
coated urea. 

·Some incentives/awards for the farmers who grow green manure, vermi-compost and whose soil fertility 
increased over the years based on SHC should be given.

·Some incentives to be given to local bodies that encourage good practicesl ike recycling crop residues 
encourage common lands for corporates, etc.

·Incentives can be given to villages when they adopt crop rotation with legumes.

·Innovative techniques like neem coated urea (for slow release of fertilizerin to soil) needs to be promoted 
by the government. 

·Soil sample collection and testing at district level is positively related with fertilizer use, number of bank 
accounts, net sown area, number of soil testing labs and households having mobiles.

·Index of soil health needs to be developed and incorporated in to SHC which indicates overall health of 
the soil. Based on the index soils should be classified as grade-A, B and C. The grades can be updated 
every SHC cycle based on soil tests. This upgradation of soil health index may act as an incentive to 
farmers to put special efforts to improve soil health index say from Grade-C to Grade-A, as grade-A soils 
may fetch higher land rental value for agricultural purposes and also get higher land sale price, if the land 
is put for sale when compared to Soils with grade-C. 
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Constraints:

·Lack of qualified and capable man power in STL is the major constraint. 

·Training support from research organization to STL personnel is at poor level.

·Consequently, the scientific fertilizer recommendations don't get transferred from SAU, research 
organization to extension agencies.

·Lack of knowledge about improved analytical methods.

·Lack of latest and sophisticated equipment.

·Inadequate and lack of automation are the majortechnical and financial constraints.

·Lack of computers and adequate software in STL also results in non-optimal utilization of STL capacity.

Suggestion to strengthen SHC scheme 

·To focus on soil testing, there is need to open separate Directorate on Soil testing at state level on the lines 
of Dept. of Agriculture.

·There is need to appoint continuous monitoring committee on soil testing at state, district, mandal level. 
The monitoring committee at state level may involve Dept. of Agriculture, SAU, Fertilizer firms and 
farmer representatives.

·Capacity building is to be provided through practical methods to all the staff involved in soil testing up to 
gross root level workers.

·Cross checking of soil sample analysis is to be made at central laboratory.

·High targets are to be reduced and made reasonable

·Nominal fee is to be charged instead of free cost for soil sample analysis.

·Motivation techniques for soil testing personnel like performance based promotions, special increments, 
exposure visits, deputation for related seminars and workshops are to be followed STLs.

·Financial powers like contingency amount to a minimal extent to the in charge of soil testing to meet day 
to day constraints at laboratory level.

·Soil testing is to be made as a central subject

·Soil testing programme is to be brought administratively under Dept. of Agriculture and technically 
under the State Agriculture University.

·Transfer of STL staff must be from one lab to other lab, but not to other depts.

·No additional unrelated works are to be assigned to them.

·Manpower having specific attitude and passion shall be allotted to this job to obtain desirable results.

·Use of semi-automatic/manually operable equipment (that can be serviced locally, having less power 
dependency) is more practical option than using fully automated equipment that will have no control on 
operator.

·Induction of new system is important.

·It is essential upgrade recommendation with the current knowledge based on sound agronomic research.

·Networking and frequent upgradation of soil test information in public domain will help in implementing 
new ways and means of fertilization practices, site-specificnutrient management options at large scale.

·Linking of soil health cards and issue of soil passbooks, linking them to fertilizer subsides, green manure 
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seeds, organic manure and also provide only thefertilizers needed for crop in his field and avoid excess 
use of fertilizers.
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T1-001         Analysis of FLD on INM in Watermelon in the Dang District of Gujarat

S. A. Aklade, H. M. Viradia and M. Choudhary
NAU, Waghai, Dangs, Gujarat, India

sandeepaklade@nau.in

Watermelon is one of the major crop grown in the Dang district of Gujarat during the summer season. One of the 
major constraints was low productivity of watermelon may be due to partial adoption of recommended package 
of practices by the growers. So, to address the yield gap, the front line demonstrations on integrated nutrient 
management (INM) along with scientific package of practices were conducted for three consecutive years 
during 2013-14, 2014-15 to 2015-16 on farmer's field in different villages of the Dang district. Prevailing 
farmers' practices were treated as control for comparison with recommended practices. In the three years data, it 
was observed that due to adoption of INM along with scientific package of practices, average yield was 177 q/ha 
obtained in demonstrated plots over 151 q/ha in control plots with an additional yield of 26 q/ha and increasing 
the average productivity of watermelon by 17.00 per cent. Besides this, the demonstrated plots gave higher 
average gross return of Rs. 135667.00/ha, net return of Rs. 94933.00/ha with higher benefit cost ratio of 3.33 as 
compared to farmer's practice during the three years of study. 

T1-002             Tool to Measure Attitude of Farmers' Sons towards Permanently Working in Rural Area

K. D. Khatri and N. B. Chauhan
Department of Agricultural Extension, BACA, AAU, Anand

krishna300894@gmail.com

This is needed to develop new generation of famers not only to produce necessary food grains to feed the huge 
population of our country but also to encourage rural youths to stay and work to develop rural area. There is a 
great significance to encourage rural youth especially sons of practicing farmers to settle in rural area and 
continue family farming as profession by adopting modern farming for the sustainable development of rural 
India and agriculture. It is high time to understand the farmers' sons' feeling to work permanently in rural area. 
Realizing need of research tool, a scale was developed to measure the attitude of farmers' sons towards 
permanently working in rural area. Appropriate statistical method, 'scale product method' which combines 
Thurston and Likert technique was used. Twenty two (22) statements were selected for judgement; a panel of 50 
judges was requested to assign the score for each statement in five continuums, based on the scale (median) and 
Q values, twelve (12) statements were finally selected to constitute scale to measure attitude of farmers' sons 
towards permanently working in rural area. The co-efficient of reliability was calculated by the Rulon's formula 
(Guilford, 1954), which came to 0.734. Correction factor was also calculated by using Spearman Brown 
formula, which came to 0.84 and content validity was worked out for the study. The responses can be collected on 
five points continuum viz, strongly agree, agree, undecided, disagree and strongly disagree with respective 
weights of 5, 4, 3, 2, and 1 for the favourable statements and with the respective weights of 1, 2, 3, 4 and 5 for the 
unfavuorable statements.

157



T1-003                      Impact  Analysis  of  Farm  Technology  Training  Centre  on  Knowledge 
of  Cucurbitaceous  Growers

S. A. Sipai, M. B. Zala and K. G. Khadayata
Directorate of Extension Education, AAU, Anand

khanese@aau.in 

This study was carried out in Kheda district of middle Gujarat to measure the impact of Farm Technology 
Training Centre on knowledge of cucurbitaceous growers. The result revealed that majority of untrained 
cucurbitaceous growers posses low level of knowledge regarding cultural practices, whereas vast majority of 
trained cucurbitaceous growers possess medium to high level of knowledge.  In case of untrained cucurbitaceous 
growers had medium to low level of knowledge regarding chemical measures of weed, insect and disease 
management while trained respondents had very high to medium level of knowledge regarding chemical 
measures of weed, insect and disease management whereas significant differences were found among training 
mean scores of trained and untrained respondents.

T1-004         A Quint essential Paradigm of Dairy Farm Women regarding Clean 
Milk Production Practices

K. R. Khunt, H. S. Hothi and S. G. Rathava
Department of Agricultural Extension, J.A.U., Junagadh

krimple.r.khunt@gmail.com

Livestock keeping has been practiced as a way of life by the farmers of our country from generation to 
generation. Dairy farming has thus been recognized only next to agriculture as a source of income to the dairy 
farm women. A study was conducted in Rajkot and Amreli district of Gujarat state to assess the knowledge level 
of respondents regarding clean milk production practices and the constraints faced by the farm women in 
adoption of clean milk production practices. A sample of 240 respondents were selected for present study. 
Majority (69.17 per cent) of the trained farm women were possess medium level of knowledge, while 18.33 per 
cent and 12.50 per cent of the trained farm women were posses high and low level of knowledge regarding clean 
milk production practices respectively. In case of untrained farm women majority (57.50 per cent) of the farm 
women possessed medium level of knowledge while 28.33 per cent and 14.17 per cent of the untrained farm 
women were possessed low and high level of knowledge regarding clean milk production practices, respectively. 
The major constraints faced by dairy farm women in adoption of clean milk production were; high construction 
cost of cattle shed ranked I (75.00 per cent), unavailability of artificial insemination facility ranked II (70.83 per 
cent), lack of availability of KMno4 solution for cleaning and washing purpose ranked III (69.16 per cent), lack 
of improved breeds of milch animal ranked IV (66.62 per cent), lack of proper training on clean milk production 
ranked V (58.33 per cent). 

158



T1-005                         Education and its Relationship with Attitude of Agricultural Personnel 
towards e-Agricultural Portal

Pratik Patel, M. R. Patel and V. B. Patel
BACA, AAU, Anand, Gujarat, India

pratik_uvr@yahoo.com

Education plays an important role in shaping attitude of an individual towards e-agricultural portal. Keeping this 
in view, an attempt has been made to study education and its relationship with attitude of agricultural personnel 
towards e-agricultural portal. The result of study revealed that the great majority (86.00 per cent) of the 
agricultural personnel had education from graduation to master degree. The result of study also revealed that 
positive and significant correlation (r = 0.207*) between education of agricultural personnel and their attitude 
towards e-agricultural portal.

T1-006 Perception of Scientists towards Organizational Climate

A. M. Pandya, Munni Kumari and C. K. Timbadia
N.M. College of Agriculture, NAU, Navsari

abhipandya566@gmail.com

The Organizational Climate (OC) is the powerful tool that has tremendous influence to enhance the morale, 
performance and job satisfaction of the employees in any organization.  Organizational Climate is about 
perception of the climate in an organization, and it is related to the feeling of employee about the working 
condition in an organization. The OC plays a pivotal role in an organization when employees have clearly 
perceived. A sound OC encourages the employees and develops cooperative attitude towards their works. This is 
the most essential for an organization in achieving their goal which ultimately benefits to the employees. It can be 
concluded that factors like commitment, job satisfaction, performance etc. plays vital role or affect on 
organizational perception. The majority of respondents had medium level of perception about organizational 
climate. Job involvement, job experience, attitude towards job were highly significant with the perception while 
age, education, annual income found non-significant with the perception about organizational climate, while job 
stress was negatively and significantly related with the perception. Consideration of stated constraints and 
suggestions can also help to improve the organizational climate. In brief it can be said that the perception of 
organizational climate having influence on performance of employees. Needless to say, a sound organizational 
climate plays major role in the performance of employees and the success of every organization.

T1-007                                   Problems and Suggestions offered by Farmers in 
Adoption of Cucurbitaceous Crop Cultivation Practices

S. A. Sipai, K. G. Khadayata and A. P. Ninama
DoEE, AAU, Anand

khanese@aau.in

The study was conducted under the domain of Kheda district. A random sample of 120 respondents from Kheda 
district were taken for study. The study reveal that fear of fluctuations in prices of cucurbitaceous crops that are 
marketed (71.66 per cent), lack of knowledge about improved seeds, herbicides and other plant protection 
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measures (67.50 per cent), high prices of crop production inputs (60.00 per cent), lack of region specific 
recommendation (57.50 per cent) and the poor economic condition and low levels of education among the 
farmers  (53.33 per cent) were major problems faced by cucurbitaceous growers in adoption of cucurbitaceous 
crop production technology whereas farmers should get reasonable prices for their produce (71.66 per cent), crop 
producing sources should be made available at affordable rates (60.00 per cent), different regional 
recommendations should be made periodically by state agricultural universities (57.50 per cent), efforts should 
be carried out to upgrade the level of education of farmers (53.33 per cent) and sufficient training programs 
should be organized (44.16 per cent) were major suggestion given by cucurbitaceous growers to overcome from 
problems.

T1-008 Aspiration of Rural Youth towards Agriculture and Allied Activities

U. R. Chinchmalatpure, V. S. Tekale and R. T. Katole
Dr. Panjabrao Deshmukh Krishi Vidyapeeth, Akola, Maharashtra

rcumesh@rediffmail.com

Youth unemployment in rural areas is often believed to be caused by the low aspirations of young people 
themselves, their families and local communities. A low aspiration among young people is one of the key factors 
who are not in education, employment or training in rural areas. The present study was undertaken in the selected 
villages from four Panchayat Samities of Akola and Amravati district in Maharashtra State. An exploratory 
design of social research was used for the present study. Thus a random sample of 120 rural youth was selected as 
respondents from these four panchayat samities, those who are in the 15-29 years of age range. The results 
reported that the attitude of rural youth towards agriculture was found to be at moderately favourable (64.17%). 
Whereas, 25.83 per cent of the rural youth had less favourable attitude towards agriculture and only 10 per cent of 
them had high favourable attitude towards agriculture. The overall aspiration of the rural youth in agriculture, 
horticulture and dairy, the data reveals that, nearly half of the rural youth (49.17%) towards agriculture had 
medium level of aspirations, whereas, 33.33 and 17.50 per cent of the rural youth had low and high level of 
aspirations, respectively. Majority (47.73 %) of the rural youth about horticulture had medium level of 
aspiration, while 38.64 per cent had low level of aspirations and 13.63 per cent had high level of aspirations. With 
regards to dairy farming the data revealed that majority (57.69%) of the rural youth had medium level of 
aspiration, while 30.77 per cent had low level of aspirations and 11.54 per cent had high level of aspirations.

T1-009 Practice Wise Adoption of Recommended Cumin Production 
Technology by Cumin Growers in North Gujarat

S. M. Patel, R. S. Prajapati and A. R. Deshpande
SDAU, Sardarkrushinagar, Gujarat

shamal1964@gmail.com

The present study was conducted in three major cumin growing districts namely, Banaskantha, Patan and Kutchh 
of North Gujarat because of higher area under cumin cultivation. one taluka having highest area under cumin 
cultivation was selected purposively from each district. Four villages from each talukas and10 cumin growing 
farmers from each village were randomly selected, making a sample of 120 farmers. Appropriate statistical tools 
were used for analyse the data.  The result shows that among the various package of practices of cumin 
cultivation, cent percent farmers were found harvesting crop at proper time. The practices viz, seed rate 

160



(91.67%), no. of irrigation (89.17%) and recommended variety (82.50%) were adopted by more than 80.00 per 
cent farmers. On the other hand,60.00per cent, 56.67 per cent and 51.66 per cent farmers had adopted practices 
namely; disease control, time of sowing and inset/ pest control respectively. Other practices viz., FYM 
application (27.50%), weed control (24.16%), top dressing (15.00%) and seed treatment (11.66%) were adopted 
by less than one fourth of the respondent. Only 3.33 per cent farmers had adopted recommended spacing (line 
sowing). It is sad to note that no farmer had applied recommended dose of basal application of chemical 
fertilizers.   

T1-010 Constraints Faced by Cumin Growers in Adoption of 
Recommended Cumin Production Technology in North Gujarat

S. M. Patel, R. S. Prajapati and A. R. Deshpande
SDAU,Sardarkrushinagar, Gujarat

shamal1964@gmail.com

The present study was conducted in three major cumin growing districts namely, Banaskantha, Patan and Kutchh 
of North Gujarat because of higher area under cumin cultivation. one taluka having highest area under cumin 
cultivation was selected purposively from each district. Four villages from each talukas and10 cumin growing 
farmers from each village were randomly selected making a sample of 120 farmers. Appropriate statistical tools 
were used for analyse the data. The result shows that that high cost of fuel oil, irregular supply of canal water, lack 
of knowledge, high wages of labour and High cost of seed were the major constraints experienced by more than 
60.00 per cent farmers in adoption of the recommended cumin production technology and occupied first, second 
third, fourth and fifth rank respectively. The important suggestions endorsed by the farmers were regular supply 
of canal water for irrigation purpose, developing high yielding, blight and wilt resistant variety, providing 
support price to cumin and advancing loan to the small and marginal farmers for cumin cultivation which 
occupied first, second, third and fourth rank respectively.

T1-011 Awareness of Farmers regarding Soft Rot Disease of Ginger in Dahod District

D. B. Ramjiyani, G. N. Thorat and G. J. Patel
Tribal Research cum Training Centre, AAU, Devgadh Baria, Gujarat

trtcdbaau@gmail.com

The present investigation was an effort to identify the awareness of famers regarding soft rot disease of ginger in 
operational area of tribal farm women training centre in Dahod district was selected for the study. A well-
structured pre tested Gujarati version interview schedule was prepared in light of the objectives. The data were 
collected through personal interview method from the randomly selected 150 ginger growers.The study revealed 
that great majority of the ginger growers know about soft rot damage in ginger, while slightly more than three-
fifth per cent of respondents don't know about soft rot disease done by fungus and don't have awareness about 
which type of soil was suitable for soft rot disease. Majority of the respondents don't know about soft rot disease 
start from which part of ginger plant and don't know type of symptoms of damage observed in ginger plant's leaf 
due to soft rot. The data with respect to control of soft rot in ginger crop revealed that majority of respondents 
know about chemical fungicide can control this disease as well as healthy and disease free seedling materials are 
effective to prevent soft rot disease.
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T1-012 Constraints Faced by Farmers in Adoption of Hybrid Castor Technology 
in Banaskantha District

R. C. Prajapati, K. S. Patel and J. J. Mistry
SSK, SDAU, Sardarkrushinagar

rcprajapati.sdau@gmail.com

The present study was conducted in Banaskantha district of Gujarat State. Two talukas viz; Dhanera and Tharad 
and had higher area under castor cultivation and were selected purposively. Ten villages having highest area 
under castor cultivation were selected purposively from each taluka. Using proportionate random sampling 
technique hybrid castor growers were selected from each village making sample of 200 respondents. The major 
constraints faced by the respondents were: irregular rainfall, irregular supply of electricity, lack of technological 
guidance, high rate of electricity, high production cost, high cost of fertilizer, Non remunerative price of 
production and inadequate finance were ranked 1st to 8th respectively.   

T1-013 Extent of Adoption of Recommended Green Gram Production Technology 
by the Green Gram Growers 

V. B. Paradva, M. R. Patel and P. C. Patel
Pulse Research Station, JAU, Junagadh, Gujarat 

vaibhavparadva72@gmail.com

The present study was conducted on randomly selected 120 green gram growers from randomly selected 12 
villages from purposively selected 3 talukas namely, Tarapur, Khambhat and Sojitra of Anand district of Gujarat 
state. The present study was conducted through the personal interview and data collected were analyzed by using 
the suitable statistical method. The results of the study revealed that slightly less than two-third (65.00 %) of the 
green gram growers belonged to middle age group, less than two-fifth (38.33 %) of them had a primary level of 
education, exactly half (50.00 %) of them had a medium level of farming experience, less than half (46.67 %) of 
them had a medium size of family, more than two-fifth (44.17 %) of them had a membership in one-organization, 
less than one-third (30.00 %) of them had a small size of land holding, less than two-fifth (37.50 %) of them had 
an annual income ranging from 50,001 to 1,00,000, slightly less than two-fifth (39.17 %) of them had a low 
level of extension contact, less than half (46.67 %) of them had a medium level of mass media exposure, slightly 
more than half (50.83%) of them had a very high level of economic motivation, more than half (53.33 %) of them 
had a high level of scientific orientation and less than half (46.67 %) of themhad a medium risk orientation and 
cent per cent of the green gram growers shows their extent of adoption in selection of soil, time of sowing, 
spacing, depth of sowing, harvesting, marketing in post harvest technology as per recommendation. Whereas, in 
case of overall adoption 82.50 per cent of the respondents had a medium level of adoption about recommended 
green gram production technology.

` ` 
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T1-014 Impact and Constraints Faced by Tribal Farm Women in 
Adoption of Scientific Cultivation of Kitchen Gardening

V. K. Poshiya and M. V. Tiwari 
Dediapada, NAU, Narmada, Gujarat

vkposhiya@nau.in

Kitchen garden plays an important role for rural families to provide diversified vegetables in their daily diet. 
Most of the families having kitchen garden of different sizes but they are interested to do scientific cultivation of 
vegetables in their kitchen garden. In this view TWTC Narmada had demonstrated the kitchen gardening in tribal 
area. Since last three years 200 kitchen garden demonstration kits were given to tribal farm women for 
cultivation of vegetables in their kitchen garden. To know the impact of the technology along with constraints 
faced by tribal farm women the attempts were made. Demonstrations on kitchen gardening have paved the way 
of healthier, long, prosperous and biodegradable life of the tribal families. The results seen the overall knowledge 
of kitchen gardening indicated that the low, medium and high level of knowledge before contact with TWTC was 
83.00 per cent, 11.00 per cent & 06.00 per cent, respectively. It was altered up to high, medium and low level of 
knowledge 09.00 per cent, 14.00 per cent and 77.00 per cent after contact with TWTC. At the end we can suggest 
these demonstrations in the region found an important for increasing the income, improving the family health, 
soil fertility and productivity and also to raise the standard of living of the tribes. However, some constraints were 
also faced by tribal farm women in adoption of scientific cultivation of kitchen gardening. The input constraints 
were the most important constraints and were ranked in first position which needs to be solved for betterment of 
the tribes in the region.

T1-015 Practice Wise Knowledge Level of Cumin Growers regarding 
Recommended Cumin Production Technology in North Gujarat

S. M. Patel, J. J. Mistry and D. B. Patel
Directorate of Extension Education, SDAU,Sardarkrushinagar

shamal1964@gmail.com

Cumin is one of the important and ancient spices. It is exclusively cultivated in Gujarat and Rajasthan, which 
together contributes more than 80 per cent of the total seed spices production in the country. The present study 
was conducted in three major cumin growing districts namely, Banaskantha, Patan and Kutchh of North Gujarat 
because of higher area under cumin cultivation. One taluka having highest area under cumin cultivation was 
selected purposively from each district. Four villages from each talukas and 10 cumin growing farmers from 
each village were randomly selected, making a sample of 120 farmers. Appropriate statistical tools were used for 
analyse the data.  The result shows that among the various practices of cumin cultivation, cent per cent farmers 
had knowledge about time of sowing and harvesting. The practices viz. recommended variety (95.83%), seed 
rate (95.00%), no. of irrigation (92.50%) and farm yard manure (85.00%) were known by more than 80% of the 
farmers. On the other hand,58.33 per cent and56.66 per cent farmers had knowledge about practices namely, 
disease control and insect/pest control respectively. Other practices viz., basal dose of chemical fertilizers 
(29.17%), top dressing (26.66%) weed control (25.83%) seed treatment (20.83%) and spacing (19.17%) were 
known by less no. of respondents.
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T1-016  Adoption of Improved Mushroom Production Technology by Tribal Famers of 
Dang District

G.G. Chauhan, M. Choudhary and S.A. Aklade
CoA, NAU, Waghai, Gujarat
mahaveer_godara@nau.in

The present study was conducted in Dangs district of Gujarat state. The objective was to find out the extent of 
adoption about improved mushroom production technology by farmers. The study concluded that majority of the 
respondent (63.63 %) were medium adopters, 20.00 per cent were low adopters and only 16.36 per cent of the 
respondents were high adopters of improved mushroom production technology. Among the various practices the 
most adopted practices were the extent of adoption of mushroom species grow was 100.00 per cent and about 
98.18 per cent tribal farmers were adopting crop substrate used for mushroom production.

T1-017 Relationship between Profile of the Green Gram Growers and 
their Extent of Adoption of Recommended Green Gram Production Technology

V. B. Paradva, M. R. Patel and P. C. Patel
Pulse Research Station, JAU, Junagadh, Gujarat

vaibhavparadva72@gmail.com

The present study was conducted on randomly selected 120 green gram growers from randomly selected 12 
villages from purposively selected 3 talukas namely, Tarapur, Khambhat and Sojitra of Anand district of Gujarat 
state. Personal interview technique was used for collecting data. Ex-post facto research design was used for the 
research study. The results inculcate that out of twelve independent variables, ten variables viz. age, education, 
farming experience, social participation, size of land holding, annual income, extension contact, mass media 
exposure, scientific orientation and risk orientation of the green gram growers were positively and significantly 
correlated with their extent of adoption of recommended green gram production technology. Whereas, two 
variables viz. size of family and economic motivation were found non-significantly correlated with their extent 
of adoption of recommended green gram production technology.

T1-018 Relationship of Mass Media Exposure and Level of Knowledge 
about Grain Storage Practices of Farmers 

S. G. Rathava, J. V. Chovatia and H. M. Delvadiya
Department of Agriculture Extension, COA, JAU, Junagadh

sunilgrathva@gmail.com

Grain storage means a site or physical structure regularly used to store grain for producers or to store grain 
acquired from producers for resale. Food is the symbol of life and prosperity. A study was conducted in Junagadh 
district of Gujarat state.Out of these, four talukas have been selected for this study, and of each of taluka, three 
villages were selected randomly from each selected village, ten farmers were selected who are having grain 
storage practices. Thus, total 120 farmers have been selected for the study and were interviewed with a structural 
pre-tested interview schedule. Ex-post facto research design was followed for carrying out the study. The result 
of study revealed that slightly more than fifty (66.67 per cent) of the farmers had medium level of mass media 
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exposure. The result of study also revealed that the mass media exposure had positive and highly significant 
correlation with their level of knowledge about grain storage practices of farmers.

T1-019 Relationship of Social Participation and Level of Knowledge 
about Grain Storage Practices of Farmers 

S. G. Rathava, J. V. Chovatia and S. J. Sindhi
Department of Agriculture Extension, COA, JAU, Junagadh

sunilgrathva@gmail.com

Grain storage means a site or physical structure regularly used to store grain for producers or to store grain 
acquired from producers for resale. Food is the symbol of life and prosperity. A study was conducted in Junagadh 
district of Gujarat state. Out of these, four talukas have been selected for this study, and of each of taluka, three 
villages were selected randomly from each selected village, ten farmers were selected who are having grain 
storage practices. Thus, total 120 farmers have been selected for the study and were interviewed with a structural 
pre-tested interview schedule. Ex-post facto research design was followed for carrying out the study. The result 
of study revealed that slightly more than fifty (55.83 per cent) of the farmers had participation in one 
organization. The result of study also revealed that the social participation had positive and significant 
correlation with their level of knowledge about grain storage practices of farmers.

T1-020 Role of Women in Agricultural Activities and Livestock Activities

Sujata Parmar, B. N. Kalsariya and B. H. Tavathiya
Department of Agricultural Extension, COA, JAU,Junagadh

sujataparmar7@gmail.com

India is an agriculture based country and livestock sector is an integral component of it and both considered as a 
key asset for rural livelihoods. It offers advantages over other agricultural sectors and is an entry point for 
promoting gender balance in rural areas. Women play a significant and crucial role with men in agricultural 
development and allied fields including in the main crop production & animal husbandry. Rural women perform 
various kinds of tasks on farm. An activity which is related to crop production and looking after milch cattle and 
bullocks are also entirely the job of farm women. Thus, they provide much of the unpaid family labour in home 
and on farm. The study was conducted in Junagadh and Jamnagar Districts of Saurashtra region. Multistage 
Simple random sampling method was used. Two talukas from each district were selected randomly for the study. 
Three villages were randomly selected from each selected taluka. Out of twelve villages, Total sample size was 
240 respondents (120 farmers and 120 farm women). The respondents who have been engaged in agricultural 
activities and animal husbandry practices since last five years were purposively selected. Farmers had mostly 
participated in Field preparations activity, seed sowing and weeding & hoeing activities. While in case of farm 
women participation in agriculture, majority of women had participated in seed sowing, application of fertilizers 
and weeding & hoeing. In case of farm women, Activity like marketing of produce was not mostly performed. 
Majority Farmers had participated in animal husbandry activity like Selling of milk and milk product. In case of 
women farmer had participate in animal husbandry activity like milking of animal, offering water and fodder to 
animal.
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T1-021 Comparative Analysis of Gender Role in Agricultural and Livestock Activities

Sujata Parmar, B. N. Kalsariya and K. D. Tankodara

Department of Agricultural Extension, COA, JAU,Junagadh

sujataparmar7@gmail.com

Women in rural India play a major role in shaping country's economy. Women play a significant and crucial role 

with men in agricultural development and allied fields including in the main crop production, animal husbandry, 

horticulture, post-harvest operations, fisheries etc. Rural women perform various kinds of tasks on farm. 

Activities such as preparation of seeds for sowing, storage, dibbling and planting, irrigation, weeding and 

cleaning of grains, collection and storage of manures and most of the other farm operations carried out by farm 

women. Feeding and looking after milch cattle and bullocks are also entirely the job of farm women. Thus, they 

provide much of the unpaid family labour in home and on farm. The study was conducted in Junagadh and 

Jamnagar Districts of Saurashtra region. Multistage simple random sampling method was used.Two talukas 

from each district were selected randomly for the study. Three villages were randomly selected from each 

selected taluka. Thus, total 12 villages were selected for the study. From each selected village, 20 respondents (10 

farmers and 10 farm women) were selected. Thus, total sample size was 240 respondents (120 farmers and 120 

farm women). The respondents who have been engaged in agricultural activities and animal husbandry practices 

since last five years were purposively selected. In case of farmers' participation in agriculture, variables Social 

participation and Land holding was associated highly significantly with their participation in farm activities. 

While in case of women participation in farm activities. Variable, Social participation was associated highly 

significantly with their participation in farm activities. In case of farm women participation in animal husbandry 

activities, variables Social participation and herd size were highly significant with their participation in animal 

husbandry.  

T1-022 Gender Participation in Agricultural and Livestock Activities

Sujata Parmar, Nakum Pooja and B. N. Kalsariya

Department of Agricultural Extension, COA, JAU,Junagadh

sujataparmar7@gmail.com

India has a national tradition bound to agriculture fertility. The typical work of the female agricultural labourer or 

cultivator is limited to less skilled jobs, such as sowing, transplanting, weeding and harvesting, that often fit well 

within the framework of domestic life and child-rearing. Many women also participate in agricultural work as 

unpaid subsistence labor in rural area animal husbandry is quite popular occupation for women because it is 

familiar with their household activities. The study was conducted in Junagadh and Jamnagar Districts of 

Saurashtra region. Multistage Simple random sampling method was used. Two talukas from each district were 

selected randomly for the study. Three villages were randomly selected from each selected taluka. Thus, total 12 

villages were selected for the study. From each selected village, 20 respondents (10 farmers and 10 farm women) 

were selected. Thus, total sample size was 240 respondents (120 farmers and 120 farm women). The respondents 

who have been engaged in agricultural activities and animal husbandry practices since last five years were 

purposively selected. Majority of male and female famers are belonged to middle age group. Education is 

necessary in imparting knowledge and skills, thought which a farmer can easily and scientifically handle their 
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work. As compare to male group majority of the women farmers got primary level of Education. In case of farm 

women, majority of the respondent were put into Small land holding and also have good no. mulch that indicated 

their front line in animal husbandry.

T1-023 Farmers' Awareness and Expectation about Junagadh Agricultural University

B. N. Kalsariya, Sujata Parmar and V. N. Chavda

Department of Agricultural Extension, COA, JAU,Junagadh

chavdavn@jau.in

Farmer awareness is really very important, it is a first part of imparting knowledge from any aspect. The basic 

objective of the farmer awareness is to give exposure to the Indian farmers on various agricultural reforms. 

Junagadh Agricultural University is come in to existence from 1st May, 2004. Since 2004 it gives their best in 

education, research and extension. It has no. of Departments, Colleges, Research stations and KVKs to fulfill 

continues changing need of farmers. Junagadh Agricultural University helps farmers in form information, 

product and service. The study was conducted in Saurashtra region. Out of 11 district of Saurashtra, 2 districts 

viz. Junagadh and Gir Somnath were selected purposively. Two taluka from each selected district was selected 

randomly. Thus, total four taluka was selected, 15 households representing different farm-size classes will be 

interviewed from randomly selected villages. Three villages were randomly selected for this study. This is 

followed by a convenient sampling of 60 farmers from each of the districts, forming a sample size of one hundred 

eighty (180) farmers, for the study. The awareness of farmers about Junagadh Agricultural University was 

measured by knowing that farmers are familiar with services provided by Junagadh Agricultural University 

through SSK, KVKS, Research stations and research recommendation. The question on it was asked in form of 

yes or no. The expectation of farmers from Junagadh Agricultural University was measured by asking open 

ended questions. 87.78 per cent of the respondents were aware about activities (information, product and 

service) through all Research stations of JAU & their activities, followed by all KVK of JAU and Janvani Radio 

and also through SSK and their activities. Information regarding different crop varieties were most needed by the 

farmers followed byVegetable farming and needed, Plant protection management, Irrigation management and 

horticultural farming were most needed and needed.

T1-024 Aspects to Fulfil Expectations of Farmers towards 

Junagadh Agricultural University

B. H. Tavathiya, V. N. Chavda and B. N. Kalsariya

Department of Agricultural Extension, COA, JAU,Junagadh

chavdavn@jau.in

Junagadh Agricultural University is come in to existence from 1st May, 2004. Since 2004 it gives their best in 

education, research and extension. It has no. of Departments, Colleges, Research stations and KVKs to fulfill 

continues changing need of farmers. Junagadh Agricultural University helps farmers in form information, 

product and service. The study was conducted in Saurashtra region. Out of 11 district of Saurashtra, 2 districts 

viz. Junagadh and Gir Somnath were selected purposively. Two taluka from each selected district was selected 

randomly. Thus, total four taluka was selected, 15 households representing different farm-size classes will be 
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interviewed from randomly selected villages. Three villages were randomly selected for this study. This is 

followed by a convenient sampling of 60 farmers from each of the districts, forming a sample size of one hundred 

eighty (180) farmers, for the study. The expectation of farmers from Junagadh Agricultural University was 

measured by asking open ended questions. Information regarding different crop varieties were most needed by 

the farmers followed byVegetable farming and needed, Plant protection management, Irrigation management 

and horticultural farming were most needed and needed. For strengthen an activities they were no. of suggestion 

like farmers need an information and product regarding firstly for plant protection management which were  

most important and important followed by vegetable farming were most important and  horticultural farming 

were  most important, value addition and crop varieties were really important.

T1-025 Training Need Assessment of Castor Growers of Palanpur Taluka 

in Banaskantha District

K. S. Patel, R. C. Prajapati and R. R. Patel

ATIC, SDAU, Sardarkrushinagar

rcprajapati.sdau@gmail.com

Among all the major oil seed crop grown, Castor  locally known as “Diwela” is one of the important oil seed crop 

in india, Gujarat state is the largest producer of oil seed crops particularly castor, mustard, and  seasamam. Castor 

crop is mostly cultivated in North Gujarat and saurashtra  region of the state. In North Gujarat it is largely grown 

in mahesana  and  Banaskatha  districts of which  Banaskatha district  was considered to assess the training need 

of Castor growers. With a view to assess the training  need of castor growers study was conducted in palanpur 

taluka of the district which was selected  randomly.  Eighty Castor growers from eight villages were randomly 

selected for the study. The study revealed that majority of Castor growers prefer to receive training on control 

measures of diseases and pests and diagnosis of diseases and pests (Rank I and II) followed by organic manures 

and application of manures and fertilizer fertilizers were ranked III, IV respectively. It can be concluded that 

Castor growers of selected villages don't have knowledge and skill about the method of sowing.

T1-026 Impact of Front Line Demonstrations of Chick Pea Crop in Porbandar District

 P. S. Gorfad, R. K. Odedara, and  S. J. Sindhi

College of Agriculture, JAU, Porbandar, Gujarat

psgorfad@gmail.com

The chick pea is the very important rabi pulse crop of Porbandar district especially in Ghed area. Since last many 

years the local chick pea varieties were sown by the farmers in this region. Krishi Vigyan Kendra is playing vital 

role in transfer of agricultural technology in the district. To aware the farmers about the superiority of latest chick 

pea variety over the local check, KVK - Porbandar had conducted 84 Front Line Demonstrations in the farmer's 

fields on chick pea variety GJG - 3 during 2013-14 to 2016-17. The results showed that in 2013-14, 2014-15, 

2015-16 and 2016-17 the gram variety GJG-3 gave 10.0, 12.10, 13.10 and 13.64 per cent increase in yield over 

local variety respectively. 
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T1-027 Attitude and Aspiration of Students towards Diploma of Polytechnic in SDAU

J. K. Patel, H. A. Patel and S. M. Patel

Polytechnic in Animal Husbandry, SDAU, Sardarkrushinagar

pateljashvant080@gmail.com

Agriculture and its allied business is prime important play role in Indian economy. Most of the farmers are 

engaged in agriculture with horticulture and animal husbandry profession. Government of Gujarat gives 

emphasis on these enterprises and up graded of Diploma courses to polytechnic since 2010-11 under the new 

education (TASP) schemes. The main objective of the course was to impart theoretical and practical training to 

the students in agriculture, horticulture and animal husbandry for upliftment of farmers and livestock owners. 

The study was conducted in Sardarkrushinagar Dantiwada Agricultural University of Gujarat. Three discipline 

of polytechnic in SDAU viz,. Agriculture, Horticulture and Animal Husbandry were selected for the study. Sixty 

students from each polytechnic were selected randomly. Thus total 180 students of polytechnic in SDAU were 

selected for the study. The data was collected through the use of mail questionnaire. The attitude of diploma 

holder towards diploma course indicated that majority of had diploma holder agree with diploma course prepare 

students for solving the farmer's problem, motivates students even non-farming family to start farming or 

dairying, creates positivism to start profession at village level, provides enough practical experience to students 

to tackle real field situation, encourages students to improve traditional methods. The findings also indicated that 

majority (72.77 per cent) were aspired for higher education whereas, three fourth (76.67 per cent) of diploma 

holder had occupational aspiration was office work. Regarding enterprise aspiration of the diploma holder 

majority had most interested in agriculture (69.45 per cent) and dairying (40.00 per cent). In case of general 

aspiration, 84.00 per cent of diploma holder had medium to high level of general aspiration. The important 

constraints perceived by the diploma holder in employment opportunity were; lack of employment opportunity 

in government sector, too much competition in employment opportunity, too much social engagement, lack of 

proper guidance avail in employment, lack of risk taking ability, and lack of confidence to succeed in own 

enterprise.

T1-028 Personal and Socio-Economic Characteristics of Farmers of Patan District

R. R. Patel, R. M. Patel and K. S. Patel

AICRP on IFS, SDAU, Gujarat

rrpatelecon@gmail.com

An attempt was made to study the socio-economic characteristics of farmers of Patan district. Out of 7 block one 

high productive and one low productive block were selected purposively. Three villages from each block were 

selected randomly being the sample size of 237. Nearly half of the respondents were middle aged, had education 

up to primary level from other backward class, had medium size family, agriculture and husbandry as a main 

occupation, farmers possessed 3 to 4 milch animals and more than half had annual income ranging from            

Rs. 1,00,000.00 to Rs. 4,00,000.00.           
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T1-029 Constraints Faced by the Farmers in Adoption of Paddy Production Technology

S. D. Kavad, S. R. Kumbhani and B. B. Patel

Directorate of Extension Education, NAU, Navsari, Gujarat

sdkavad@nau.in

Paddy is one of the most important staple crops and cultivated in large area of Narmada district in the South 

Gujarat. The present study was conducted in Naramda district of Guajrat to identify the constraints faced by the 

famers in adoption of recommended paddy production technology. Total 100 respondents were randomly 

selected from 10 selected villages, among which 5 villages were from Dediapada and 5 were from Sagbara taluka 

of the Narmada district and data were collected through personal interview. It was found from the study that, lack 

of knowledge regarding recommended dose of fertilizers, shortage of labourers at the time of transplanting and 

harvesting, lack of knowledge regarding identification of pests and diseases, high cost of input, high labour 

charges, shortage of fertilizers, low market price of paddy and lake of market facilities were the major constraints 

faced by the respondents. Organizing more training on scientific cultivation of paddy, remunerative market 

prices of paddy through minimum support price and more emphasis on of farm mechanization were some of the 

important suggestions made by the respondents to overcome the constraints in adoption of paddy production 

technology.

T1-030 Relationship between Selected Personal, Socio-Economic 

and Psychological Characteristics of Crossbred Cattle Owners 

and their Knowledge about Crossbred Cattle Management Practices

A. M. Dabhi, Durgga Rani V. and R. S. Ghasura

Department of Veterinary and Animal Husbandry Extension,

Vanbandhu College of Veterinary Science and A. H., NAU, Navsari

anildabhi0@gmail.com

A study was conducted to know the relationship between personal, socioeconomic and psychological 

characteristics of crossbred cattle owners and their knowledge about crossbred cattle management practices. A 

sample of 120 respondents was selected for the study from Surat district in South Gujarat. It was found  that age, 

education, occupation, dairy farming experience, training exposure, extension contact, organizational 

participation, annual income from dairy farming, mass media exposure, risk orientation, economic motivation 

and market orientation showed positive and significant relationship with knowledge at 0.05 level of probability. 

However, occupation showed negative and significant relation at 0.01 level of probability with their level of 

knowledge about crossbred cattle management practices.

T1-031 Adoption of Improved Paddy Production Technology

S. R. Kumbhani, S. D. Kavad and R. M. Bhuva

Directorate of Extension Education, NAU, Navsari, Gujarat

sdkavad@nau.in

Paddy is the most cultivated cereal crop in Narmada district. The farmers are generally adopting old practices 
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which results in low yield. KVK, Dediapada conducted training, demonstration on improved cultivation 

practices of paddy. To know the status of adoption of improved paddy production technology this study was 

conducted with the objectives to study the profile of the respondents, to know the level of knowledge and extent 

of adoption of improved paddy production technology and to know the association between dependent and 

independent variables. Two talukas were selected viz. Dediapada & Sagbara from the Narmada district. Six 

villages from each taluka were selected. Five respondents were selected from each selected village randomly 

making total of 60 respodents. From the study it is found that majority of the respondents were in middle age 

group, educated up to primary school level, participated in social activities, participated in more than one 

extension activity, annual income up to Rs. 50,000/-, engaged in farming as main occupation, respondents 

possessed 0.01 - 1.00 ha of land, found to have middle level of economic motivation. Predominantly they had 

medium level of knowledge and adoption of improved paddy production technology. There was positive and 

highly significant association found between adoption of improved paddy production technology and selected 

characteristics viz., Education, Extension participation, Occupation and Knowledge. Whereas, there was 

positive and significant association between adoption of improved paddy production technology and selected 

characteristics Social participation and Annual income.

T1-032 Personal Profile of Rural Youth Participation in Farming

Nikitaben Thakor, S. P. Pandya and M. S. R. Shaik

Department of Agricultural Extension, B.A.C.A, AAU, Anand, Gujarat

nikithakor99@gmail.com

Youth is an important and vital segment of human resources which is not only today, but in future will have to 

shoulder responsibility for the development of agriculture and rural sectors. In such a country involvement of 

youth in agriculture is highly necessary to enhance the potential of agriculture. Study was conducted in 

Banaskantha district of Gujarat state about profile of rural youth participating in farming. The data were 

collected from the randomly selected sample of 160 rural youth through personal interview method using 

structured pre-tested interview schedule. The results revealed that majority of the rural youth were found in 24 to 

29 year age category, possess high school education and belonged to large sized family, membership in one 

organization and possessed small size of land holding. Whereas, most of rural youth belonged to other back ward 

caste and medium level of innovativeness, attitude towards farming, level of family income ranging from 2 to 4 

lakh, level of extension participation and risk orientation.

T1-033 Source of Information Utilized by the Maize Growers in Maize Production Technology  

B. N. Thakker, G. N. Thorat and S. K. Singh

Main maize research station, AAU, Godhra Gujarat

bnthakkerbavla@gmail.com

Sources of information play a major role in the diffusion and adoption of innovations or technologies. The 

present study was conducted in Panchmahal and Dahod districts of Gujarat by taking an effort to find out the 

source of Information utilized by the maize growers in maize production technology. From Each district four 

talukas, from each taluka two villages and from each village ten maize growers were selected randomly as 

making the total sample of 160. The data was collected through personal interview method. Percentage and 
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frequency used for analysis the data. The study revealed that majority of the respondents regularly contacted 

village level workers for getting information as well as neighbours and local leaders were the major informal 

sources of agriculture information regularly utilized by maize growers for seeking information on improved 

maize production technology.

T1-034 Relationship between the Characteristics of the Members of 

Women SHGs and their Achievement of SHG

Chethan Patil N. D., J. K. Patel and B. R. Panchasara

B.A.C.A, AAU, Anand, Gujarat

chethanpatilnvl@gmail.com

Self Help Groups are the way to actively involve rural women in the process of development through increased 

controls on household income and resources, mutual support to manage one's own affairs and address 

constraints. Achievement of SHGs operationalized as the level of performance of the group as perceived by the 

member as well as the performance of the respondent as a group member. This paper presents the results of the 

study conducted on relationship between the profile characteristics of the members of women SHGs and their 

achievements in SHGs in Ahmedabad district of Gujarat.  Among the selected personal, social and psychological 

variables annual income, mass media exposure, market facility, economic motivation, market orientation, 

achievement motivation and attitude towards SHG had establish positive and significant relationship with their 

participation in SHGs. Whereas, the other variables were failed to show any significance with participation in 

SHG.

T1-035 Practice Wise Adoption of Recommended Cumin Production Technology by 

Cumin Growers in North Gujarat

S. M. Patel, R. S. Prajapati and A. R. Deshpande

Sardarkrushinagar Dantiwada Agricultural University,

Sardarkrushinagar

rcprajapati.sdau@gmail.com

The present study was conducted in three major cumin growing districts namely, Banaskantha, Patan and Kutchh 

of North Gujarat because of higher area under cumin cultivation. One taluka having highest area under cumin 

cultivation was selected purposively from each district. Four villages from each talukas and 10 cumin growing 

farmers from each village were randomly selected, making a sample of 120 farmers. Appropriate statistical tools 

were used for analyse the data.  The result shows that among the various package of practices of cumin 

cultivation, cent percent farmers were found harvesting crop at proper time. The practices viz, seed rate 

(91.67%), no. of irrigation (89.17%) and recommended variety (82.50%) were adopted by more than 80.00 per 

cent farmers. On the other hand, 60.00 per cent, 56.67 per cent and 51.66 per cent farmers had adopted practices 

namely; disease control, time of sowing and inset/pest control respectively. Other practices viz., FYM 

application (27.50%), weed control (24.16%), top dressing (15.00%) and seed treatment (11.66%) were adopted 

by less than one fourth of the respondent. Only 3.33 per cent farmers had adopted recommended spacing (line 

sowing). It is sad to note that no farmer had applied recommended dose of basal application of chemical 

fertilizers.
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T1-036 Existing Milking Management Practices in Dairy Animals of 

Rural Area Under Milkshed of South Gujarat

V. S. Prajapati, P. S. Sharma and N. B. Jadav

KVK, JAU, Pipalia (Dhoraji), Rajkot-II, Gujarat

drvijay87@jau.in

A field study was conducted to collect the information on milking management practices followed by the dairy 

animal owners of Navsari district of South Gujarat. Two hundred respondents of 10 villages having elite dairy 

animals were included in the study. Data revealed that all the respondents of Navsari district followed two times 

milking in a day. The findings of this study are in agreement with the findings of Chowdhry et al. (2008). It was 

found that majority (98.00%) of the respondents washed teats and udder of the milking animal before milking 

while only 2.00 per cent of respondents not followed this practice. In the rural 69.5 per cent of the respondents 

followed knuckling method of milking while 23 per cent of the respondents practiced full hand milking method. 

In the rural area 7.5 per cent of respondents followed stripping method of milking. This might be due to lack of 

awareness about full hand milking and easiness in practicing knuckling. Hence, dairy farmers must be educated 

that knuckling is a wrong method of milking which may lead to teat injury and mastitis in long term. Around 92 

per cent of farmers in the rural areas didn't follow stripping at the end of milking.

T1-037 Knowledge of Mango Growers and Nursery Man regarding Mango

Malformation in Navsari District

B. M. Tandel, S. J. Patil and Y. N. Tandel

Department of Fruit Science, ASPEE college of Horticultural and Forestry, 

Navsari Agricultural University, Navsari 

goldmedalist@nau.in

This study was conducted in Navsari district of Gujarat State selected purposively. A total number of 150 mango 

growers and nursery man were selected through random sampling from twenty five villages. The structured 

schedule was developed keeping in view the objectives and variable to be studied. The respondents were 

contacted personally for data collection. The results revealed that mango growers and nursery man regarding 

mango malformation have less knowledge and adoption about boron application to control of mango 

malformation, malformation resistant variety, floral malformation control, causes of mango malformation and 

control of malformation in productive orchard. Correlation analysis indicated that from the all the selected 

variables, five variables viz., age, education, source of information, economic motivation and scientific 

orientation were significantly contributing factor in case of knowledge and adoption.
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T1-038 Feedback Mechanism of Agricultural Extension Services 

in Saurashtra Region of Gujarat

Jahangir Hossain, K. R. Khunt and H. S. Hothi

Department of Agricultural Extension, J. A.U., Junagadh

krimpal.r.khunt@gmail.com

Feedback is an essential element of the communication process, which makes the communication cycle 

complete. It is special case in communication process in which the message comprises information about the 

recipient. Feedback increases linkage between the clientele, technologies and the developmental agencies. The 

present investigation covered five districts of the Saurashtra Region of Gujarat viz., Amreli, Jamnagar, Rajkot, 

Junagadh and Gir Somnath for the study to determine the extent of participation in and utilization of feedback 

mechanism in Agricultural Extension Services. A purposive multistage sampling method was used with a sample 

size of 240 respondents. The extent of participation in feedback mechanism by the respondents indicated 

medium participation by research scientists and extension personnel and low participation by farmers. In case of 

the level of utilization in feedback mechanism by the respondents indicated medium utilization by research 

scientists and extension personnel and low utilization by farmers. It also highlights the usages of feedback for 

increasing the level and intensity of dissemination of information.

T1-039 Awareness of Maize Growers regarding Late Wilt Disease in Maize

B. N. Thakker, S. K. Singh and G. N. Thorat

Main Maize Research Station, AAU, Godhra

bnthakkerbavla@gmail.com

The production of food grains has registered an impressive growth in India during last decade. much of the 

growth was attributed to the adoption of new seed fertilizer based technology. Maize crop has diversified utility 

and consumed in a variety of ways in Metropolite and urban areas: still it remains to be a staple food of people 

who resides in remote and hilly areas. The present study was conducted by multistage random technique and 140 

maize growers were selected from 16 villages belongs to Godhra, morva hadaf, Kalol and  Halol Taluka of 

Panchmahal district, the study conducted through the personal interview and data collected was analyse by using 

the suitable statistical method the result found that majority (87.50 %) of maize growers have 1-2 ha. land and 

16.87 % farmers having single occupation as a farming. Majority (88.8 per cent)farmers was never meet to 

subject matter specialist for information Maize growers awareness for late wilt disease was medium category. In 

late wilt disease 54 % farmers was taken precautionary measures before sowing   and only 17 % farmers know 

the pesticide regarding wilt management in standing crop in the field. 
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T1-040 Perception of Youth towards Agriculture as a Livelihood

Ravi Chaudhari, Vinaya Kumar and K. G. Khadayata

Department of Extension Education, AAU, Anand

ravichaudhari1627@gmail.com

Rural youth are a very important section of the rural society and they play a vital role in the development of rural 

areas especially agricultural activities. The present study was conducted in Anand agriculture university to 

analyze the perception of youth toward farming. Ex post facto research design was used. A proportional sample 

of total 60 students of agriculture faculty was selected for the study. The major findings based on the study was 

that 05.00 per cent students were above 23 years age and 95.00 per cent students were up to 23 years age, 20.00 

per cent were M.Sc students and 80.00 per cent from B.Sc students, 60.00 per cent students were first class and 

above (06.90 OGPA), to their education of student's father were 35.00 per cent up to secondary level and 30.00 

per cent up to primary, in case of occupation 31.66 per cent of students father was in agriculture farming, family 

income 30.00 per cent students were up to 1,00,000 Rs. 68.33 per cent family are nuclear type of students, 60.00 

per cent of the students of their family member between 4 to 6, 100.00 per cent of students were Knowledge of 

three language, 46.66 per cent students to their habit of information collection was medium. 26.66 per cent youth 

were unfavourable perception toward agriculture. Age, type of family and habit of information collection were 

positive and highly significant correlated with perception toward agriculture and academic performance and 

family income were negative and highly correlated with perception toward agriculture.

T1-041 Constraints Faced by Woman Dairy Farmers in Woman Dairy Cooperatives

B. R. Barasara, S. M. Prajapati and A. C. Vaidya

Dep. of Vet. and A.H. Ext. Edu., College of Vet. Sci. and A.H., AAU, Anand

barasara120@gmail.com

The role played by woman in dairy farming is worthy enough to compare with their male counterparts. Woman 

actively participates and takes decision with regard to management of dairy animals, production and processing 

aspects of dairying. The present study was conducted in Kheda and Anand districts of middle Gujarat. Random 

sample of 120 woman dairy farmers selected from twelve woman dairy cooperatives from selected districts. The 

methodological procedure consisted of dependent and independent variables. The data was collected through 

personal interview using structured interview schedule. Ex-post Facto research design was used for this study. 

The statistical measures such as percentage, mean and coefficient of correlation were used in the study. Different 

constrains faces by the women dairy farmers were social, psychological, economic, technological, 

organizational and infrastructural constrain. Major constrains faced by woman dairy farmers in acceptance of 

woman dairy cooperatives were technical inability in handling ICT tools, unavailability of high yielding 

animals, lack of knowledge about the woman rights for their empowerment. Inadequate space for office of 

WDCs, lack of physical facilities available at meeting place and lack of systematic effort for addressing social 

issues.
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T1-042 Change Agent: A Catalyst for Change Process and their Role in Transfer of

Agricultural Technologies

M. S. R. Shaik, N. Thakor and S. Khandave

Department of Extension Education, BACA, AAU, Anand, Gujarat

shafiagri23@gmail.com

In present era of information technology, there is a need to share experience of clientele and integrate the 

expertise knowledge with the client system. The change agents act as a resource centre of extension organisation, 

fosters changes by means of technical assistance and improve quality of services. They assess the need of their 

clients and provide up to date, quality information to the farmers. An attempt has been made to focus the role 

performance of change agent in agriculture and allied activities. Study revealed that change agents provided 

technical support, improved knowledge, developed better competencies and skills among the farmers through 

demonstrations, trainings. They have shown favourable attitude towards the training programmes and 

satisfaction to the services rendered by the change agents. It has created positive impact on technological and 

social development of the clients. The change agents played crucial role in change process for creating 

awareness, improve upon knowledge, changing attitude and thereby increase the adoption of particular 

technology. Further study pointed out certain limitations faced by the change agents' viz. lack technical staff, 

large jurisdiction of work area, poor incentives and recognition etc. that needs to be resolved.

T1-043 Agricultural Developmental Programmes 

M. R. Muhammadi and C. S. Desai

ACHF, NAU, Gujarat

mohammadrokay@yahoo.com

In most part of the world, especially in the developing nations, the poor face challenges that impair Their 

conditions, and limit their opportunities. In order for growth to be inclusive, it should benefit all sectors of the 

economy while reducing the disadvantages faced by the poor and the underprivileged, as well as ensuring 

equitable opportunities for all economic participants. In the context of a developing country like India where a 

major portion of the population is dependent on agriculture for their livelihood, agricultural development forms 

an important part of any growth measure. One of the many alternative strategies for attaining inclusive growth is 

through developing an inclusive financial system. Financial inclusion is instrumental to facilitate the economic 

transaction, manage day-to-day resources, protect against vulnerability, improve quality of life, make 

productivity-enhancing investments and leverage assets. However, in the Indian agricultural scenario, financial 

inclusion is faced by various impediments. This paper analyses the significance of financial inclusion and social 

sector expenditure in the rural economy in promoting agricultural developmental programmes and inclusive 

growth in India, and infers with the help of a proposition made in a constructed general equilibrium model. It also 

offers certain policy prescriptions in this domain.
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T1-044 Constraints Faced and Suggestions offered by Gram Panchayat Members in 

their Role Performance in Village Development

K. K. Baraiya, H. U. Vyas and V. B. Paradva 

Department of Extension Education, NMCA, NAU, Navsari

kashyapbaraiya88@gmail.com

The village panchayat at the grass root level is the chief agency through which most of the rural development 

works are carried out. Hence, effective development of the village truly rests on how the members of gram 

panchayat work. Thus it will provide useful insight to identify and manipulate the important traits that are 

significantly related with the role performance thereby leading towards better role performance by gram 

panchayat members. The investigation would also be helpful to identify the constraints which the gram 

panchayat members have to face while performing their role, and thereby it will provide the insight to the 

planners and upper level authorities to take suitable remedial measures. Two talukas viz., Navsari and Jalalpor 

were selected for the study and from each selected taluka, eight villages with full fledged gram panchayat were 

randomly selected. From each selected village, five gram panchayat members were selected making the total 

sample of 80 respondents. Personal interview technique was used for collecting data. The purpose of this study is 

to find out the constraints faced by gram panchayat members in their role performance in village development 

and obtained their suggestions to overcome these constraints.The results indicated that major constraints faced 

by the gram panchayat members were: inadequate administrative and financial power, inadequate financial 

support from government, low knowledge regarding rural development programmes, low level of education and 

lack of training which ranked first, second, third, fourth and fifth, respectively. The important suggestion 

endorsed by gram panchayat members were: administrative procedure should be quick and easy to avoid 

unnecessary delay in work, sufficient financial grant should be provided to the Gram panchayat, training 

programmes should be organized at local places and training facilities should be created for panchayat members, 

updated information should be given to gram panchayat members regarding PRS and development works; and 

staff in panchayat should be increased. 

T1-045 Constraints Faced by Trainee Farmers in Adoption of 

Integrated Weed Management Practices

J. D. Desai, P. C. Patel and H. B. Patel

DoEE, AAU, Anand

desaijd@aau.in

The study was conducted in 2018 - 2019 on randomly selected 120 trainee farmers who were trained under 

AICRP - weed management project, Anand Agricultural University, Anand about the various aspects of IWM. 

The findings revealed that the major constraints faced by the farmers were spraying of herbicides in the monsoon 

season is more difficult (100 %), followed by spraying of pre-emergence herbicides in heavy/deep black soil is 

more difficult (95.00 %), lack of integrated weed management training for farmers (93.3 %), farmers do not 

know the basic principles of integrated weed management (88.3 %), skilled labors are not available for spraying 

herbicides (88.3 %), flat fan nozzle and plastic hoods are not available at vendors shop to spray herbicides (85.8 

%), the dealer often misinterpret / mislead regarding herbicides (85 %), farmers have less interest in adopting 
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integrated weed management (71.7 %), more labor (hard work) is required to adopt various methods of 

integrated weed management (70.8 %), different inputs for integrated weed management are not available on 

time (67.5 %), the result of integrated weed management is time consuming (63.3 %), farmers do not want to use 

the herbicides and take risks for less production (61.7 %), integrated weed management is practically difficult to 

adopt (60 %) and lack of awareness regarding integrated weed management among the farmers (56.7 %), 

respectively.

T1-046 Constraints in the Adoption of Integrated Pest Management Practices

P. C. Patel, J. D. Desai and H. B. Patel

DoEE, AAU, Anand

desaijd@aau.in

A study was conducted in 2018-2019 on a randomly selected 120 trainee farmers who were trained by the 

Department of Entomology, B. A. College of Agriculture, Anand Agricultural University, Anand about the 

various aspects of IPM. The study revealed that the major constraints faced by the farmers were agro dealers are 

often misguiding the farmers about the use of pesticides  (77.50 %) , followed by farmers do not have enough 

knowledge about various methods of integrated pest management (66.67 %), there is a lack of proper training for 

farmers about integrated pest management (64.17 %), farmers do not want to take risk by using fewer pesticides 

(55.00 %), the result through integrated pest management takes much long time (53.33 %), more labor (hard 

work) is needed to adopt various methods of integrated pest management and farmers are less interested in 

adopting integrated pest management (50.83 %) and integrated pest management is practically difficult to adopt 

(48.33 %), respectively.

T1-047 Education and its Relationship with the Level of Knowledge of 

Banana Growers about Integrated Pest Management

Meenu Maheswaran, M. R. Patel and Arun Patel

BACA, AAU, Anand, Gujarat, India

meenumaheswaran62@gmail.com

Education plays an important role in soaring the level of knowledge of banana growers about integrated pest 

management (IPM). Keeping this in view, an attempt has been made to study education and its relationship with 

the level of knowledge of banana growers about IPM. The result of study revealed that slightly less than four-fifth 

(78.00 per cent) of the banana growers had education from secondary to higher secondary and graduation level of 

education. It was also found that education of banana growers had positive and highly significant correlation      

(r = 0.283**) with their level of knowledge about IPM.
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T1-048 Experience in Banana Cultivation and its Relationship 

with the Level of Knowledge of Banana Growers 

about Integrated Pest Management

Meenu Maheswaran, M. R. Patel and V. B. Patel

BACA, AAU, Anand, Gujarat, India

meenumaheswaran62@gmail.com

Experience, stresses practice or the application of knowledge over a prolonged period of time and thus reinforces 

the practical understanding. Experience in banana cultivation plays an important role in shaping the level of 

knowledge of banana growers about integrated pest management (IPM). Keeping this in view, an attempt has 

been made to study experience in banana cultivation and its relationship with the level of knowledge of banana 

growers about IPM. The result of the study revealed that slightly more than three-fifth (65.00 per cent) of the 

banana growers had medium to high and very high level of experience in banana cultivation. It is also revealed 

that there was a positive and highly significant correlation (r = 0.275**) between experience of banana growers 

in banana cultivation and their level of knowledge about IPM.

T1-049 Extension Contact and its Relationship with the Level of

Knowledge of Banana Growers about Integrated Pest Management

Meenu Maheswaran, M. R. Patel and Arun Patel

BACA, AAU, Anand, Gujarat, India

meenumaheswaran62@gmail.com

Extension contact refers to the frequencies of contact made by the farmers with different extension agencies or 

extension workers, either local or outside the village. It also plays an important role in influencing the level of 

knowledge of banana growers about integrated pest management (IPM) technologies in banana cultivation. 

Keeping this in view, an attempt has been made to study extension contact and its relationship with the level of 

knowledge of banana growers about IPM. The result of study revealed that a great majority (88.00 per cent) of the 

banana growers had medium to high and very high level of extension contact. It was also found that extension 

contact of banana growers had positive and highly significant correlation (r = 0.328**) with their level of 

knowledge about IPM.

T1-050 Farmers Perception on Effectiveness of Integrated Pest Management Training

P. C. Patel, J. D. Desai and J. K. Patel

DoEE, AAU, Anand

desaijd@aau.in

A study was conducted in 2018- 2019 on a randomly selected 120 trainee farmers who were trained by the 

Department of Entomology, B. A. College of Agriculture, Anand Agricultural University, Anand about the 

various aspects of IPM. The results indicated that out of seventeen items which reflects the effectiveness of 

training, communication skill of resource persons ranked first with a mean score of 2.78, followed by training 
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method with a mean score of 2.67 ranked second, classroom facilities ranked third with a mean score of 2.66, 

boarding arrangement ranked fourth with a mean score of 2.65, atmosphere to exchanging ideas freely with 

others and transport facilities combinely ranked fifth with a mean score of 2.64, lodging facilities ranked sixth 

with a mean score of 2.63, training duration ranked seventh with a mean score of 2.61, technical literature support 

ranked eighth with a mean score of 2.58, training time (2.56), timely information about day to day activities 

(2.55), use of a.v. aids (2.54), relevance of  content and farmers field visit combinely ranked at twelfth (2.48), 

sequencing of content (2.47) ranked at thirteenth, adequacy  of  content (2.46) ranked at fourteenth  and practical 

orientation (2.33) ranked at fifteenth, respectively.   

T1-051 Yield Gap Analysis through Front Line Demonstration in Castor

C. K. Desai, V. T. Patel and P. B. Singh

KVK, SDAU, Tharad (Banaskantha-II), Gujarat, India

ck.roziya@gmail.com

Front line demonstration is an effective and appropriate tool to demonstrate recommended technologies among 

the farmers. Krishi Vigyan Kendra, SDAU, Tharad (Banaskantha-II) conducted 55 demonstrations on castor 

during 2016-17 to 2018-19 in the villages of Banaskantha district. The study found, the yield of castor in 

improved practises under irrigated conditions ranges from 33.45 to 36.07 q/ha whereas in Farmer Practices it 

ranges between 22.90 to 27.96 q/ha. The per cent increase in yield with IP over FP was recorded in the range of 

19.63 to 57.51 per cent. The extension gap were ranging from 5.49 to 13.17 q/ha. The trend of extension gap 

reflected the farmer's cooperation in carrying out demonstrations with encouraging results in subsequent years 

and also it is the impact of training given by KVK scientist. The cost benefit ratio was 2.67 to 3.38 under 

demonstration, while it was 1.68 to 2.04 under control plots. By conducting front line demonstration of proven 

technologies, yield potential of castor crop could be enhanced to a great extent with increase in the income level 

of the farming community.

T1-052 Cumin crop yield Gap Analysis through Front Line Demonstration in Cumin

C. K. Desai, P. H. Rabari and V. K. Patel

KVK, SDAU, Tharad (Banaskantha-II), Gujarat, India

ck.roziya@gmail.com

Front line demonstration is an effective and appropriate tool to demonstrate recommended technologies among 

the farmers. Krishi Vigyan Kendra, SDAU, Tharad (Banaskantha-II) conducted 55 demonstrations on cumin 

during 2016-17 to 2018-19 in the villages of Banaskantha district. The study found, the yield of cumin in 

improved practises ranges from 8.50 to 8.86 q/ha whereas in Farmer Practices it ranges between 6.50 to 7.23 

q/ha. The per cent increase in yield with IP over FP was recorded in the range of 21.25 to 36.30 per cent. The 

extension gap were ranging from 1.49 to 2.36 q/ha. The trend of extension gap reflected the farmer's cooperation 

in carrying out demonstrations with encouraging results in subsequent years and also it is the impact of training 

given by KVK scientist. The cost benefit ratio was 2.99 to 3.15 under demonstration, while it was 1.32 to 

2.05under control plots. By conducting front line demonstration of proven technologies, yield potential of cumin 

crop could be enhanced to a great extent with increase in the income level of the farming community.
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T1-053 Yield Gap Analysis through Front Line Demonstration in Groundnut

A. S. Shaikh, C. S. Barad and S. G. Joshi

KVK, Khedbrahma, SDAU, Gujarat, India

kvkkhed@sdau.edu.in

Front line demonstration is an effective and appropriate tool to demonstrate recommended technologies among 

the farmers. Krishi Vigyan Kendra, SDAU, Khedbrahma conducted 50 demonstrations on Groundnut during 

2016-17 to 2018-19 in the villages of Sabarkantha district. The study found, the yield of Groundnut in improved 

practises under irrigated conditions ranges from 15 to 22 q/ha whereas in Farmer Practices it ranges between 12 

to 18 q/ha. The trend of extension gap reflected the farmer's cooperation in carrying out demonstrations with 

encouraging results in subsequent years and also it is the impact of training given by KVK scientist. The cost 

benefit ratio was 2.14 to 2.64 under demonstration, while it was 1.68 to 2.64 under farmer's practices. By 

conducting front line demonstration of proven technologies, yield potential of Groundnut crop could be 

enhanced to a great extent with increase in the income level of the farming community.

T1-054 Knowledge Level of Recommended Scientific Practices about 

Castor Cultivation by Castor Growers in Panchmahal District

C. B. Damor, G. D. Hadiya and R.G. Machhar 

Agricultural Research Station, AAU, Derol

cbdamor@aau.in

Castor is an important industrial non-edible oilseed crop and it contains 45-47 per cent non-edible oil, which is 

used for domestic, medicinal and industrial purpose. Total area under castor crop in India for the year 2011-12 is 

estimated to be 11.50 lakh hectares. The study was carried out to know the level of knowledge of recommended 

scientific practices of castor growers about castor cultivation. The study was conducted in Panchmahal district 

was selected purposively. The district comprises seven talukas, among which Kalol, Halol and Godhra were 

purposively selected for the study. from each selected talukas four villages were selected randomly,  Thus the 

total villages were twelve  and from each village ten  castor growers were selected randomly thus constituting the 

total sample size of 120. An Ex-post- facto research design was used for the study. Data were collected by using 

interview schedule. The study revealed that vast majority (95.00 per cent) of the castor growers' had  knowledge 

about manual weed management practices followed by natural damage of castor whitefly (78.33 per cent), 

spacing (74.16 per cent), nature of damage castor capsule borer and nature of damage castor wilt and root rot 

(68.33 per cent). 

T1-055 Knowledge of the Trainee Farmers about Integrated Pest Management

P. C. Patel, J. D. Desai, and R. K. Thumar

DoEE, AAU, Anand

desaijd@aau.in

A study was conducted in 2018- 2019 on a randomly selected 120 trainee farmers who were trained by the 
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Department of Entomology, B. A. College of Agriculture, Anand Agricultural University, Anand about the 

various aspects of IPM. The results revealed that before training, 62.50 per cent of the trainee farmers had a very 

low level of knowledge about IPM, followed by 26.67 per cent had a low, 9.17 per cent had a medium and 1.66 

per cent had a high level of knowledge, respectively. Whereas, none of the trainee farmer was found to have a 

very high level of knowledge. In case of after the training, slightly more than two fifth (43.33 % ) had a medium 

level of knowledge, followed by 31.67 per cent had a low, 20 per cent had a high and only 5 per cent had a very 

low level of knowledge, respectively. Whereas, none of the trainee farmer was found to have a very high level of 

knowledge.  In case of effectiveness, mean knowledge index before training was found 21.29 and was increased 

to 50.18 after training programme. Thus, net gain in knowledge index was found 28.89.    

T1-056 Masses to Classes - A Success Story

S. C. Warwadekar, M. H. Khanvilkar and S. G. Bhave

Dr. BSKKV, Dapoli, Ratnagiri (Maharashtra)

santosh.warwadekar@gmail.com

Many programmes, schemes launched by the Government for self-sufficiency, more production and for 

agricultural development in the region. The Agricultural universities impart teaching, research and extension 

function. In Maharashtra there are four agricultural universities. Dr. Balasaheb Sawant Konkan Krishi 

Vidyapith, Dapoli is in operation for Konkan region. The Directorate of Extension Education of the universities 

have been adopted the novel ideas for transfer for technologies. The directorate integrate the all the departments 

Mahila Arthik Vikas Mahamandal, (MAVIM) Ratnagiri, Community Management Resource center, (CMRC) 

khed , Vivekanand Institute for Research and Training (VIRAT) Lote,  Tal-khed. All the stakeholders had 

conducted no. of meetings together for upliftment of rural poor through empowerment of SHGs. MAVIM 

Ratnagiri having more than 2500 women's SHGs throughout Ratnagiri Disrtict. In Khed tahsil they have 309 

women SHGs. The tahsil the SHGs are two type's agriculture and other than agriculture. The main motto of 

MAVIM is empowerment of women, in the region. CMRC Khed is having better convergence with other line 

departments. VIRAT Vivekanand Institute for Research and Training is sister NGO of Excel Crop Care India, 

which is performing their CSR activities in Khed, Maharashtra and Kattchha, Gujarat. Finger millet is a best 

nutricereals for diabetic patient as well as for eradication of malnutrition in children. It is also rich source of Vit-

C, Iron, it also improve hemoglobin. Keeping in mind the nutritional importance of the fingermillet Dr. BSKKV., 

Dapoli evolved two varieties one is Dapoli -1 another is Dapoli- 2 (Safed) which is white in colour. Very 

beginning, the manager of CMRC, Khed came forward for demonstration of finger millet var. Dapoli-1. The 

Directorate raised the hands for helping the SHGs. The variety Dapoli-1 was successfully demonstrated on 1.5 

acre in the year 2016. The demonstration plot was supervised by the officials of the directorate and VIRAT. The 

demonstration of finger millet thresher was also given to the SHGs. Immediately after harvesting of the crop, 

members of the SHGs asked us about its marketing and value addition. In the month of October, 2016 a training 

on value addition of nagali was orgnised for 48 members of four SHGs of khed tahsil. The value added products 

like laddu, chakali, shev, Nachani satva, idali, dosa etc were taught by SMS (Home Science), KVK Kosbad, 

Palghar. Only one training to the SHGs supported with no. of practice and demonstrations leads to successful 

enterprise in value added products from finger millets. The SHGs fetch good markets for products. The VIRAT 

gave the order to supply of nagali products to their staff of Excel Company during Diwali festival. In the year 

2017, SHGs earned Rs.3, 34,528/- income from the nagali satva, laddu, and Biscuits. After getting experience of 

cultivation of nagali during the year 2016. The area under cultivation in the year 2017 reached up to 65 acres. 
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Produced about 06 tones nagali. The members of International Fund for Agriculture Development (IFAD) Italy, 

Rome. Stepheno pondulacy and jemmi also visited the CMRC unit and field and congratulate all the stakeholders 

of the programme. The directorate provide platform for sale of processed products in the various exhibitions 

organized in the state. In the exhibition organized at the university campus, Hon. Governor Mr. Vidyasagar Rao 

also visited the stall of SHGs and congratulate them. The year 2018-19 was celebrated as an International year for 

millets. During 2018 the nagali was cultivated on 150 acres of area which was the inspiring results from 1.5 acre 

reached to 150 acres is an over whelming response. This success only achieved because of constant meeting, 

field visit, demonstration, training, awareness, follow up and mutual help of all the stake holders. There are great 

demand for value added Nagali products, in malls. The poor man's food become luxurious item for class 

community. Nagali reached from mass community to the class community. 

T1-057 Management of Goat Farms in Gujarat

V. P. Belsare, C. P. Parmar and N. R. Patel

Department of LFC, Veterinary college, AAU, Anand

belsare1958@rediffmail.com

The goat accounts for more than 25 percent of total livestock in the country. In recent years large numbers of goat 

farms are coming up as goat farming is more enumerative agri enterprise. Therefore, the study of management of 

goat farms was under taken so that it will help the goat farmers to rear goat on more scientific line. Present 

managemental study was conducted on nine goat farms of middle Gujarat, among the nine goat farms, four farms 

were big and average flock strength of more than 160 goats while five farms were the traditional with a flock size 

of 20-25 goats. The large commercial goat farms rear mostly Sojat, Sirohi, Punjabi, Pateera, Totapuri and 

Jamnapari. They keep very few females; mostly male kids were purchased and rear them for sale for slaughter. 

The management of these commercial goat farms revealed that 50 % of the farms were reared goats on stall 

feeding while 50 % were using browsing. Browsing for 2 to 5 hrs in the morning. In addition, the goats were fed 

with concentrate about 500 gm/day along with mineral mixture. The goats on these farms were reared more 

scientifically, with the regular deworming and vaccination. The farms generated an average profit of Rs. 5000/- 

per goat. The traditional goat farm (Five) average flock size of 20-25 goats, rear mostly Surati, Marwari and 

mostly non descript breeds. Goats were only reared on browsing. Very few concentrate about 150 - 200 gm is 

given to goat when feed and fodder is deficient. They rear mostly female goat and earn profit through sale of milk 

and male kids. The average profit on farm per goat Rs. 2000/- per year. The incidence of kid mortality was higher 

in commercial goat farms 15.75 per cent than the traditional goat farms 8.90 per cent, might be due to large 

number of goat reared. The present study indicated that if the traditional goat farm rear goat on scientific manner, 

they can double their profit on the other hand. The commercial large goat farm needs to be more intensive in the 

management of kid to control the kid mortality to improve their profit.   
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T1-058 Social Participation and its Relationship with the Level of Knowledge

of Banana Growers about Integrated Pest Management

Meenu Maheswaran, M. R. Patel and V. B. Patel

BACA, AAU, Anand, Gujarat, India

meenumaheswaran62@gmail.com

Farmers' active participation in various social activities plays a significant role in improvement of their 

knowledge and skills in farming. Social participation plays an important role in shaping the level of knowledge 

of banana growers about integrated pest management (IPM). Considering this, an attempt has been made to study 

social participation and its relationship with the level of knowledge of banana growers about IPM. The result of 

the study revealed that a great majority (87.00 per cent) of the banana growers had good social participation 

either through two or more than two organizations. It was also found that there was positive and highly 

significant correlation (r = 0.259**) between social participation of banana growers and their level of knowledge 

about IPM.

T1-059 Symbolic Adoption Behaviour of the Trainee Farmers about Integrated 

Pest Management

P. C. Patel, J. D. Desai and Meeral Suthar 

DoEE, AAU, Anand

desaijd@aau.in

A study was conducted in 2018- 2019 on a randomly selected 120 trainee farmers who were trained by the 

Department of Entomology, B. A. College of Agriculture, Anand Agricultural University, Anand about the 

various aspects of IPM. The results revealed that before training slightly more than two fifth (43.33 %) of the 

trainee had a very low level of symbolic adoption, followed by 24.17 per cent had a low, 15 per cent had a 

medium, 13.33 per cent had a high and 4.17 per cent had a very high level of symbolic adoption, respectively. In 

case of after the training exactly two fifth (40 %) of them had a very high level of symbolic adoption, followed by 

32.50 per cent had a high, 14.17 per cent had a medium, 10 per cent had a low and only 3.33 per cent had a very 

low level of symbolic adoption, respectively. Whereas in case of effectiveness, before training programme the 

mean score for symbolic adoption of the trainees with respect to different practices related to Integrated Pest 

Management was found 30.65 and it was reached to 72.94 after the training with a net gain of 42.29. 

T1-060 Attitude of Farmers towards Soil Health Card Programme in North Gujarat

M. R. Prajapati, V. T. Patel and J. K. Patel 

Department of Extension Education, C.P.C.A, SDAU, Sardarkrushinagar

pateljashvant080@gmail.com

Soil health needs to be assessed at regular intervals to ensure that farmers apply the required nutrients to crops 

considering the nutrients already present in the soil. Government has launched a scheme in a mission mode to 

provide every farmer a Soil Health Card. The Soil Health Card carries crop wise recommendations of 
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nutrients/fertilizers requirement for farms, which make possible for farmers to improve their soil productivity by 

using appropriate nutrients. The ex-post facto study was under taken to evaluate the attitude of farmers towards 

soil health card programme in North Gujarat. Three districts of North Gujarat namely; Banaskantha, Mehsana 

and Sabarkantha were selected purposively. Two talukas from each district, five villages from each taluka and ten 

farmers from each village were selected randomly for selecting a representative sample of 300 farmers. The 

appropriate statistical method was used for analysis of the data. The result shows that majority (67.33 per cent) of 

the farmers had moderately favourable attitude towards soil health card programme while, 18.00 per cent and 

14.67 per cent of the farmers had less favourable and highly favourable attitude towards SHC programme, 

respectively. The relational analysis indicates that education and herd size of the respondents had highly 

significant association with their attitude towards Soil Health Card programme.

T1-061 Constraints and Suggestions of the Farmers in availing Service of 

Soil Health Card Programme in North Gujarat

M. R. Prajapati, A. R. Deshpande and Arnab Biswas 

C.P.C.A., SDAU, Sardarkrushinagar

rrprajapati.sdau@gmail.com 

The study was conducted in three districts namely; Banaskantha, Mehsana and Sabarkantha of North Gujarat. 

Two talukas from each district, five villages from each taluka and ten farmers from each village were selected 

randomly. Thus, the sample of 300 farmers was selected randomly for the study. The result shows that more than 

three-fourths (78.00 per cent)respondents felt that the cost of fertilisers is high. Three-fourth (74.67 per cent) of 

the respondents perceived difficulty in understanding the information of soil health card without the help of 

extension personnel. Not issuing of the soil health card at appropriate time or before the crop season was 

perceived constraint by 72.33 per cent of the respondents. The suggestions offered by the majority of the farmers 

were; extension personnel should interpret the recommendation of SHC to the farmers for their easy 

understanding (69.33 per cent), organize more training programmes regarding procedure of collection of soil 

sample (66.00 per cent) and sending SHC on mobile or internet for providing information timely (55.67 per 

cent). 

T1-062 Relational Analysis of Demonstrator and Non-Demonstrator Farmers

about Recommended Seed Treatment Practices in Groundnut

N. B. Jadav, P. S. Sharma and A. R. Parmar

KVK, JAU, Pipalia (Dhoraji), Rajkot.

dr_nbjadav@jau.in

The Groundnut (Arachis hypogaea L.) has been recognized around the word by an assortment of colorful names. 

Considerable scope of enhancement in productivity leading to higher production exists, especially in Saurashtra 

region, which is a remarked as important Agro Export Zone for HPS (Hand Picking Seed) groundnut in the 

country. It is proven fact that for successful cultivation of any crop the seed must be free from pest and diseases 

especially seed and soil born mycoflora which affect germination, emergence and performances of crops. These 

may include incidence of collar rot, stem rot diseases and white grub pest infestation and that cause production 
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losses of groundnut. The several recommendations practices especially by seed treatments made by university 

for reduce these losses. Keeping in view of all the points the present study was carried out to know the yield level 

of respondents regarding the recommended seed treatment practices. It was found that majority of the 

demonstrated and non-demonstrated groundnut growers were middle age, medium size of land holding and 

family. Majority of the respondents had attained up to primary level and having medium social participation. 

Results further revealed that demonstrated farmers (56.67%) were from high yield category while majority of the 

non-demonstrated farmers (63.33%) were from medium yield level category. the mean yield score of 

demonstrator respondents was 2376.38 kg/ha against mean yield score 1628.01 kg/ha of non-demonstrator 

respondents. Thus the demonstrators' respondents were found superior over the non-demonstrator respondents 

regarding yield level.

T1-063 Determinants of Farmers Decision Making for 

Eucalyptus Plantation in Middle Gujarat:

A Logistic Regression Approach

Priyanka Changela and Ganga Devi

Department of Agricultural Economics, BACA, AAU, Anand,Gujarat

gangasaran1982@gmail.com

The study investigated the socioeconomic and psychological variables that influence the adoption of eucalyptus 

plantation in Middle Gujarat. The study covered 6 talukas and total 120 (6x20) eucalyptus growers and 60 (6x10) 

non-eucalyptus growers from Dahod, Panchmahal and Anand districts. The results revealed that average age and 

family size of eucalyptus growers was 47.70 years and 6.13 as compared to non-eucalyptus growers i.e. 55.52 

years and 7.66, respectively. The average land holding, education and per capita income of eucalyptus growers 

was 2.78 hectare, 8.72 years and Rs. 47839 and for non-eucalyptus growers it was 2.69 hectare, 7.41 years and 

Rs. 29382, respectively. This clearly indicated that land holding, education and per capita income of eucalyptus 

grower was higher than non-eucalyptus grower. The chi-square value 134.336 was extremely significant (p = 

0.000) suggesting the strong explanatory power of the model. It was correctly predicted 88.30 per cent of the total 
2

sample household. The Nagelkerke R  and count R2 were 73 per cent and 88 per cent, respectively. Which 

indicated good predictive ability of the model. It was also revealed that probability of the farmer's decision in 

adoption of eucalyptus was positive and significantly influenced by credit facility, per capita income, land not 

suitable for agriculture and land ownership. Age and family size is negatively influenced on adoption decision of 

eucalyptus. Whereas, education and farm size was positive and non-significantly influence to adoption of 

eucalyptus plantation. The study recommends that recognition and exploitation of explanatory variables that 

predict eucalyptus adoption, needs due consideration among policy makers, researchers and extension providers 

as prominent strategy for eucalyptus promotion and development.
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T1-064 Personal and Socio-economic Characteristics of Check Dam Beneficiary 

Farmers of Dahod District

Mugdha Ninama and J. B. Patel 

Department of Extension Education, BACA, AAU, Anand

synmninama@gmail.com

An attempt was made to study the socio-economic characteristics of check dam beneficiary farmers of Dahod 

district. Dahod district has eight talukas, out of eight talukas two talukas Dahod and Zalod were selected 

purposively. From each selected taluka, three villages were selected purposively. which having check dam 

beneficiary farmers. Thus, total six villages were selected for the study. From each selected village ten farmers 

who are getting benefit of check dam were randomly selected. Randomly making the sample size of 60. Majority 

of farmers were found in the middle aged group and most of them were educated up to primary to secondary 

level. Most of farmers were in small and marginal group, possess up to seven to nine animals and four to six milch 

animals and had annual income ranging from 25000.00 to  50,000.00           

T1-065 Farmers' Perception towards Pradhan Mantri Fasal Bima Yojana (PMFBY)

in North Gujarat

K. S. Patel, R. C. Prajapati and R. N. Patel

ATIC, SDAU, Sardarkrushinagar

rcprajapati.sdau@gmail.com

The main objective of Pradhan Mantri Fasal Bima Yojana (PMFBY)is to provide insurance coverage and 

financial support to the farmers in the event of prevented sowing and failure of any of the notified crop as a result 

of natural calamities, pests & diseases. The study was conducted in Banaskantha district, four talukas viz., 

Palanpur, Deesa, Dhanera and Dantiwada were selected randomly. Five villages from each taluka were selected 

randomly. Six farmers from each village were randomly selected. Thus, total 120 respondents were comprised 

the sample for the study. The result regarding over all perception towards Pradhan Mantri  Fasal Bima Yojana 

(PMFBY) Scheme reveal that majority (59.16 per cent)  of respondents had low  perception towards Pradhan 

Mantri  Fasal Bima Yojana (PMFBY) Scheme. There is urgent need to increase awareness through mass media 

methods viz; seminars, farmer rally, exhibitions, advertisements etc. To increase the participation and adoption 

of the Pradhan Mantri  Fasal Bima Yojana (PMFBY) Scheme indemnity level of the Pradhan Mantri  Fasal Bima 

Yojana (PMFBY) Scheme should be raised.

T1-066 Scale to Measure Attitude of Farmers towards DD Kisan Channel

N. D. Pithiya and N. B. Chauhan

Department of Agricultural Extension, BACA, AAU, Anand

neetap65@gmail.com

Television is a great wonder of modern science for effective communication. So according to present need of an 

era GOI established DD Kisan TV channel which gives information on newer ways of agricultural practices. 

Realizing need of research on current topics, a scale was developed to measure the attitude of farmers towards 
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DD Kisan channel. Among the techniques available for construction of scale, the methodology suggested by 

Likert (1932) and Edward (1957) was used in for the construction of the attitude scale was "Scale Product 

Method" which combines the technique of Thurstone's equal appearing interval scale (1946) for selection of 

statements and Likert's techniques of summated rating for ascertaining the response. Twenty-four (24) 

statements were selected for judgement; a panel of 50 judges was requested to assign the score for each statement 

in five continuums, based on the scale (median) and Q values, ten (10) statements were finally selected to 

constitute the scale to measure attitude towards DD Kisan channel. The co-efficient of reliability was calculated 

by the Rulon's formula (Guilford, 1954), which came to 0.729. Correction factor was also calculated by using 

Spearman Brown formula, which came to 0.834 and content validity was worked out for the study. The responses 

can be collected on five points continuum viz. strongly agree, agree, undecided, disagree and strongly disagree 

with respective weights of 5, 4, 3, 2, and 1 for the favourable statements and with the respective weights of 1, 2, 3, 

4 and 5 for the unfavourable statements.

T1-067 Constraints Faced by Dairy Farmers while Adopting Animal Management Practices

in Navsari District of Gujarat, India

M. R. Bhatt and R. S. Ghasura

Polytechnic in Agricultural, College of Veterinary Science & A.H, NAU, Navsari

mrbhatt39@gmail.com

The most significant role played by livestock sector particularly dairying is to improve the economic lot of 

millions of rural families, as it provides insurance against crop failure, besides generating a regular source of 

income and employment. The present study was carried out to analyse the constraints faced by the rural dairy 

youth farm women in Navsari district. This study was conducted in 06 villages from 3 talukas of Navsari district 

by personally interviewing 360 dairy women farmers last three years. The ex-post facto design was followed 

.The most important constraints faced by dairy farm women in economical constraints, technical constraints, 

input supply constraints and administrative constraints. 

T1-068 Evaluation of Frontline Demonstration in Chick Pea in Saurashtra Region

S. V. Undhad, P. S. Sharma and A. R. Parmar

KVK, JAU, Pipalia (Dhoraji), Rajkot-II.

undhadsv@jau.in

The present work was carried out during Rabi season in ten farmer's field of Rajkot district during 2015-16 to 

2017-18 in 12 hector by active participation of 30 numbers of farmers.  This programmes with the objective to 

demonstrate the improved variety of chickpea GG- 5 for production potential. These focused on increased the 

chickpea productivity, replacement of old variety with promising high yielding improved variety and get 

feedback from farmers on the performance of chickpea variety. The demonstrated variety GG - 5 performed 

better in all yeas compare to farmers practices. In demonstrated plot the average yield of three years was recorded 

2590 kg/ha as compared to local variety 2193 kg/ha. The average percent increase in yield of demonstrated plot 

was recorded 13.66 % during the three year of programmes. Technology gap, Extension gap and technology 

index values were 410 kg/ha, 396.66 kg/ha and 13.66 %, respectively. The research practices gave higher 
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average gross return (Rs. 140931 /ha), net return (Rs. 83927 /ha) with higher B: C ratio (1:2.46) as compared to 

framer's practices. By conduction of front line demonstrations on farmer's field there was significant increase in 

knowledge level of the farmer's and majority of farmer's showed high level of satisfaction about improved 

variety GG - 5 of chickpea.

T1-069 Perception of Farmers regarding Damage Caused by Pests in Groundnut

P. H. Zala, N. B. Jadav and T. D. Kapuriya

Department of Agril. Extension, College of Agriculture, JAU, Junagadh

zalaprashant7@gmail.com

Junagadh district of Gujarat state is leading in groundnut production. The predominant position held by 

groundnut in the region is falling day by day due to major problems like low crop productivity, post-harvest 

losses, price instability, crop damage by pests of groundnut farming and decline in groundnut acreage. Today 

more crop damage by Pests in more numbers of wild animals like bluebull, pig etc., insects like white grub, 

Spodoptera Litura, jassid etc. and diseases like, stem rot, bud necrosis, root rot etc. can cause more damage in 

groundnut. Hence, the present study was conducted to know the perception of the groundnut growers about 

damage caused by pests. The study was conducted under ex-post facto research design and multistage simple 

random sampling technique. The study had been conducted at Junagadh district of Gujarat state. Three talukas 

were selected based on criterion maximum area under groundnut cultivation. Total twelve villages from three 

talukas were selected randomly. Total 120 groundnut growers from twelve villages were considered for the 

study. Majority (65.00 per cent) of the respondents had medium level of perception about damage caused by 

pests of groundnut. The study indicated that farmers had understanding of production aspects of groundnut but 

do not have adequate understanding of scientific recommendations of groundnut protection practices. The 

challenge is to disseminate the information from extension personnel to farmers. To raise the groundnut growers 

perception should be facilitated and motivation to participate in extension activities.

T1-070 Impact of Cluster Frontline Demonstration of Groundnut in Rajkot District

A. R. Parmar, S. V. Undhadand and V. S. Prajapati

KVK, JAU, Pipalia, Gujarat

arvindparmar@jau.in

Front Line demonstrations(FLDs) is a unique approach to provide a direct interface between researcher and 

farmers as the scientists are directly involved in planning, execution and monitoring of the demonstrations for 

the technologies developed by them and get direct feedback from the farmers' field about the crops. Thus, FLDs 

provide an opportunity to researchers and extension personnel for understanding the farmer's resources and 

requirement to fine tune and/or modify the technologies for easy adaptability at farmers' fields. The cluster 

frontline demonstrations (CFLDs) on groundnut were conducted by Krishi Vigyan Kendra, JAU, Pipalia during 

the year 2017-18 and 2018-19 in kharif season with Five Cluster village of Rajkot district in Gujarat. All 125 

demonstrations on groundnut crops were carried out in area of 50 ha by the active participation of farmers with 

the objective to demonstrate the improved technologies of oil seeds production potential. The improved 

technologies consisting use of improved variety (GJG-22), seed treatment with rhizobium and PSB Culture, 
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application of trichoderma for disease management and spraying of Beauveria bassiana for insect pest 

management. Cluster frontline demonstrations recorded higher yield as compared to farmer's local practice. The 

improved technology in year 2017-18 and 2018-19 recorded average yield of 25.7 and 19.73 q/ha, respectively in 

demonstration plot of variety GJG 22 at five clusters of Rajkot districts.

T1-071 Incidence of Insect Pests of Pomegranate in Banaskantha District

P. H. Rabari, M. L. Tetarwal and C. K. Desai

KVK, SDAU, Tharad, Gujarat

prakashento585@gmail.com

Survey was conducted at fortnight interval in Tharad, Bhabhar and Deodar taluka of Banaskantha district during 

mrig bahar 2017 and 2018. The average maximum damage of Anar butterfly and Fruit sucking moth was 

recorded around 1.17 % and 0.50 %, respectively in Tharad and Bhabhar talukas, and that of only 1.03 % and 

0.38 % in Deodar and Tharad talukas during mrig bahar 2017. Whereas, the average maximum damage of Anar 

butterfly and Fruit sucking moth was recorded around 0.93 % and 0.62 %, respectively in Bhabhar talukas, and 

that of only 0.53 % and 0.18 % in Deodar and Tharad talukas during mrig bahar 2018. The damage of Anar 

butterfly reaches maximum during October and November whereas, damage of Fruit sucking moth reaches 

maximum during October and November also. Based on two year, overall population of Anar butterfly during 

mrig bahar 2017 was 1.12 %, whereas it was 0.68 % during mrig bahar 2018. The population of fruit sucking 

moth was 0.45 % and 0.42 % during mrig bahar 2017 and 2018, respectively. The population of sucking pest viz., 

thrips, aphid and whitefly was observed. Among them highest population of thrips was observed. The average 

highest population of thrips was recorded around 3.30 per shoot in Bhabhar talukas and that of only 2.64 per 

shoot in deodar talukas during mrig bahar 2017. Whereas, the average highest population of thrips was recorded 

4.10 per shoot in Bhabhar talukas and that of only 2.59 per shoot in tharad talukas during mrig bahar 2018. The 

population of thrips reaches maximum during October and November. Very few populations of whitefly and 

aphid were also observed and they may became major pest in future. Based on two year, the population of thrips 

was 2.90 and 3.35 per shoot during mrig bahar 2017 and 2018, respectively.

T1-072 Development and Standardize Scale to Measure Attitude of the farmers towards

Soil Health Card Programme

M. R. Prajapati, V. T. Patel and J. K. Patel

SDAU, Sardarkrushinagar, Gujarat

rrprajapati.sdau@gmail.com

The progress and development or failure of any social reforms or development programme mainly depends on 

peoples' attitude toward it. Thurstone (1946) defined an attitude as the degree of positive or negative effect 

associated with some psychological object. To measure the attitude of the respondents an attitude scale was 

constructed. Among the techniques available for the development of scales, the Thurston's equal appearing 

interval scale (1928) and the Likert's summated rating scale (1932) are quite well known. The technique chosen 

to develop the attitude scale was of "Scale Product Method" which combines the Thurston's technique of equal 

appearing interval scale for selection of the items and Likert's techniques of summated rating for ascertaining the 
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response on the scale as proposed by Eysenck and Crown (1949). Thus, out of 34 statements 14 statements 

selected for the scale. Thus, only those statements were selected whose median (scale) value was greater than Q 

value. However, when a few statements had the more or less similar scale values, statements having lowest Q 

value were selected. Based on the median and Q values, 14 statements numbering 1, 2, 5, 7, 8, 12, 20, 22, 23, 27, 

28, 31, 33 and 34 of the original list were finally selected to constitute attitude scale. This scale will be useful to 

measure the attitude of farmers towards Soil Health Card Programme, which contain 14 statements, 6 positive 

and 8 negative.   

T1-073 Privatization of Agricultural Extension as a 

Key Dimension for Agricultural Development

K. D. Tankodara, G. R. Gohil and K. R. Khunt

Department of Agricultural Extension, JAU, Junagadh

ktankodara@gmail.com

For sustainable development of agriculture, good information and sound advices are needed to reach at farmers' 

door. In to the current scenario of busy world, it's difficult for researchers to reach at farmers' place and 

simultaneously it is also difficult for farmers to get all the solutions of their problems in relation to agriculture 

from researchers from their field. This gap between farmer and researcher could be reduced by using effective 

extension technology as privatization of agricultural extension. The paper describes some of the forces that 

require a reduced role for the public sector in agricultural extension and greater reliance on the private sector. 

Some experiences of privatization and commercialization of extension, as well as the caveats these suggest, are 

highlighted. A role for the state in agricultural extension will continue to be important in many countries for both 

economic and social reasons. Where forms of privatization are useful, this will require tested strategies that are 

situation specific, multi-dimensional, gradual and flexible if resource-poorer farmers are to benefit.

T1-074 Factors Affecting Poultry Farmers Participation in Contract Farming in

Surat District of South Gujarat

J. R. Vala, Swati Sharma and Gautam Parmar

AABMI, NAU, Gujarat

swatisharma_abm@yahoo.co.in

Poultry farming in India, in spite of several constraints, has progressed considerably during the last few years. 

The technological advances have revolutionized the role and the structure of poultry industry in India. But the 

major problem faced by poultry farmers are lack of backward and forward market linkages, lack reliable and cost 

efficient inputs, lack of credit for running business and guaranteed and profitable markets for their output etc. In 

this regard vertically integrated contract farming could be one possible solution in this situation. With effective 

management, vertically integrated contract farming system can be a means to develop markets and to bring about 

the transfer of technical skill in a way that is profitable for both farmers and integrators. In this regard, this paper 

intends to study factors affecting poultry farmers' participation in contract farming in Surat District of South 

Gujarat. For the study, 50 contracted poultry farmers of Surat district were selected as sample size and data were 

collected through structured questionnaire. From the study it was found that the major factors affecting 
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participation in contract farming were high quality final produce, timely supervision by company's supervisor, 

guaranteed market, timely availability of inputs etc. Also, the major constraints faced by farmers were discussed 

under three categories like problems in receiving of inputs, in sale of output, in services and final payments. It 

was found that contracted farmers were mostly found satisfied with the contract farming in poultry but certain 

issues need to be taken into consideration like service support and delay in final payments in the study area.

T1-075 Adoption of No Cost Technology of Animal Husbandry by the Farmers

of Ahmedabad District 

J. H. Patel, D. J. Rangapara and J. K. Patel

KVK, AAU, Arnej

dr.jigarpatel2012@gmail.com

The study was conducted to know the adoption of no cost and low cost technology of animal husbandry by the 

farmers of Ahmedabad district. Total 125 respondents were randomly selected from five talukas of Ahmedabad 

district. The study revealed that Majority of the farmers belong to middle age group (36-50 yrs.) having primary 

to secondary level of education with medium level of family size (4 to 8 mem.) and having large size of land 

holding (Above 4 ha.) with more than 10 years of experience and kept 3 to 6 animals with membership in one 

organization and having low to medium mass media exposure with very low extension participation and contact 

with development agency and had medium level of innovativeness and had agriculture along with animal 

husbandry (94 %) as a major occupation for their livelihood and earned income up to Rs.2,00,000. Among four 

practices of no cost technology is concerned cleanliness of milking utensils (1.92), providing adequate fresh and 

clean drinking water (1.75), cows kept in dry period before calving (1.94) and provision of well slopped floor in 

animal shed (1.29) had highest mean score in hygienic, feeding, breeding and general management practices, 

respectively.

T1-076 Socio-Economic Consequences occurred among Beneficiaries as

A Result of Wadi Project

R. P. Khule, G. R. Patel and G. K. Waman

 Associate Dean (LAE) Office, MPKV, Rahuri, Maharastra

rahul44khule@gmail.com

The Wadi project mainly involves development of orchard (locally known as Wadi) on degraded lands. Mango, 

Cashew, Guava, Custard apple, Aonla, Lemon, Sapota and Drumstick are the major fruit crops that are cultivated 

by the tribal through WADI project. The present study was examined the socio-economic consequences occurred 

among beneficiaries as a result of Wadi project. The study was conducted in Navsari, Valsad and The Dangs 

districts purposively, because the Wadi project was started in 1982 in these three districts with maximum number 

of beneficiaries of the project. A list of all tribal beneficiaries of Wadi project were collected from the BAIF-

DHRUVA office of Village Lachhakadi, P.O.Gangpur, Tal.Vansda, Dist. Navsari, Gujarat. The proportionate 

random sampling method was used for selection of 200 tribal beneficiaries from the 55 villages of 4 talukas of 

three districts of South Gujarat for the present investigation. The measurement of socio-economic consequences 

the structured schedule was developed. The overall socio-economic consequences was also found highly 
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significant. The tribal beneficiaries possessed medium to high extent of socio-economic consequences occurred 

among beneficiaries as a result of Wadi project. The education, land holding, occupation, annual income, source 

of information, social participation, risk orientation, economic motivation, scientific orientation, extension 

contact, aspiration, cohesiveness, management orientation, communication skill, distance from market found 

highly significant association with socio-economic consequences occurred among tribal beneficiaries as a result 

of Wadi project. Further, the farming experience, innovativeness, training acquired were significantly associated 

with the socio-economic consequences occurred among tribal beneficiaries as a result of Wadi project.

T1-077 Attitude of Postgraduate Students towards Research

Jagadeeswari Boppana, Vinaya Kumar H.M. and J. B. Patel

Department of Agricultural Extension, BACA, AAU, Anand

jagadeeswari317@gmail.com

Research is to see what everybody else has seen, and to think nobody else has thought. Attitude is defined as a 

complex mental state involving beliefs and feelings, is driving factor in any work and is of prime factor in any 

research. The investigation was conducted at Anand Agricultural University, Anand, Gujarat. Fifty students were 

selected randomly for study by employing ex-post facto research design. Nearly two- thirds (62.00 per cent) of 

the postgraduate students had very high degree of innovativeness, followed by 26 per cent and 10 per cent of 

postgraduate students with medium and high degree of innovativeness, respectively. Majority (78.00 per cent) of 

the postgraduate students had medium degree of achievement motivation, followed by 20 per cent and 2 per cent 

of postgraduate students with high and low degree of achievement motivation, respectively. Slightly more than 

half (58.00 per cent) of the post graduate students held favorable attitude towards research. Whereas, 42.00 per 

cent had most favorable attitude towards research. Achievement motivation (r = 0.425) and Innovativeness (r = 

0.328) of post graduate students had a positive and significant correlation with their attitude towards research. 

The analysis of the findings indicates that high achievement motivation and innovativeness drives the students 

towards the objectives and help the students to develop favourable attitude towards research. Findings suggest 

that efforts should be made to change the attitude of the students towards practical oriented education and 

problem-oriented research activities.

T1-078 Relationship between Personal Profile and Adoption Level of Root 

and Tuber Crops Growers

R. T. Khatri, Dipti Deshmukh and R. M. Naik

NMCA, NAU, Navsari

nisargrajendra@gmail.com

In West Africa, East Africa, The Caribbean, South America, India and South East Asia, one or more of the tropical 

tuber crops feature as major food items as a staple food in the diet of the people. Elephant foot yam, Greater yam, 

Tannia and Sweet potato are the most preferred tuber crops of Gujarat. The present study was conducted in 

Navsari district of Gujarat. Ex post facto research design was used. A total of 120 root and tuber crops growers 

were selected as respondents from eight selected villages of four talukas of Navsari district. To ascertain the 

relationship between selected independent variables and dependent variables, the co-efficient of correlation was 
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worked out.  Education, occupation, land holding, farming experience, annual income, mass media exposure, 

extension contact, social participation, scientific orientation, economic orientation, risk orientation and 

management orientation were significantly associated whereas, age, gender and family size non-significant 

associated with adoption about recommended package of practices of root and tuber crops.

T1-079 Study the Management Efficiency of Mango Growers in Navsari District

B. M. Tandel, S. J. Patil and Y. N. Tandel 

Department of Fruit Science, ACHF, NAU, Navsari

goldmedalist@nau.in

This study was conducted in Navsari district of Gujarat State selected purposively. A total number of 150 mango 

growers were selected through random sampling from twenty five villages. The structured schedule was 

developed keeping in view the objectives and variable to be studied. The respondents were contacted personally 

for data collection. The results revealed that mango growers have less knowledge about management of pest and 

diseases, use of micronutrient as well as chemical spray for flower initiation. Same specifics resulted highest per 

cent non- adoption of package of practices among the respondents. However the respondents of both the crop 

growers have negligible knowledge about climate change. Correlation analysis indicated that from the all the 

selected eleven variables, five variables viz., age, education, source of information, economic motivation and 

scientific orientation were significantly contributing factor in case of knowledge and adoption. Major constraints 

faced by the mango growers were lack of knowledge about climate changes. As a result it is proposed to 

undertake some suggestions as action plan in relation to increase production of mango.

T1-080 Opinions of Vegetable Growers about Alternatives of Pesticides

A. J. Dhodia, R. M. Naik and K. V. Gardhariya

Department of Extension Education, NMCA, NAU, Navsari

arpitjack@gmail.com

Vegetables can also be source of poisonous toxic substance-pesticides. Vegetables crop at times are treated with 

pesticides close to harvest in order to get pest free healthy produce which may be loaded with pesticide residues 

at harvest. Pesticides classified as being extremely or highly hazardous by FAO and WHO, including barred by 

some countries, unrelenting used in developing countries. Therefore, the judicious use of pesticides against 

control of insect, pest and diseases are very important. The Study was conducted in all five talukas of Tapi district 

of South Gujarat. Two villages were selected purposively from each taluka, 12 farmers selected randomly from 

each village. Thus, total 120 farmers were selected as respondents. In case of cultural practices regarding 

alternatives of pesticides, proper management of irrigation and weeding in vegetable cultivation reduce the use 

of pesticides was the main opinion given by great majority (91.67 per cent) of the respondents, Whereas 

mechanical practices of alternatives of pesticides, collection and destruction of pest affected plant from field is 

decrease the use of pesticides was the main opinion given by great majority (93.33 per cent) of the respondents, in 

case of genetical practices of alternatives of pesticides, majority (90.83 per cent) of the respondents opined that 

resistant varieties of vegetable crops can reduce the use of pesticides and in case of biological practices of 

alternatives of pesticides, majority (81.67 per cent) of the respondents were opined that use of TRICO CARD is 

diminish the use of pesticides.
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T1-081 Profile of Mango Growers of Navsari District

Payal Patel, R. M. Naik and Anam Khan

Department of Extension Education, NMCA, NAU, Navsari

payallpatell30@gmail.com

The policy makers have also now realized the commercial potential of value addition, its techniques in fruits and 

the inherent advantages in the country had possess in the field, due to the erratic climatic conditions, enabling 

production of all varieties of horticultural produces. Primarily, the plan aim is to improve the infrastructure, 

upgrading techniques, enforcing quality standards, rationalizing taxes & duties and activating domestic and 

export markets for processing of fruits. It is important when the South Gujarat has been remark so in this 

investigation it is tried to know the profile of mango growers of Navsari district of South Gujarat. The present 

study was conducted in Navsari district of Gujarat in order to ascertain the profile of mango growers. A total of 

100 mango growers were selected as respondents from ten selected villages of two talukas of Navsari district. 

The findings of this study reveal  that the majority of mango growers were from old age (58.00 per cent) had 

higher secondary level of education (51.00 per cent), medium size of family (59.00 per cent), medium years of 

farming experience (68.00 per cent), medium size of land holding (41.00 per cent) & area under mango crop 

(50.00 per cent) with high annual income (65.00 per cent) and medium level of social participation (86.00 per 

cent), economic motivation(61.00 per cent), scientific orientation (63.00 per cent), market orientation (67.00 per 

cent).

T1-082 Relationship between Profile of Mango Growers with Level of 

Awareness and Extent of Adoption about Value Added Techniques

Payal Patel, R. M. Naik and Anam Khan

Department of Extension Education, NMCA, NAU, Navsari

payallpatell30@gmail.com

Horticulture crop production has moved from rural confines to commercial ventures and has attracted youth 

since it has proved to be intellectually satisfying and economically rewarding. Intensifying horticulture has been 

boosted up by the diversification. In the present days, the food processing sectors play the significant role in 

diversification of horticultural produce. The present study was conducted in Navsari district of Gujarat in order 

to ascertain the relationship between selected profile of mango growers with awareness and adoption about value 

added techniques. A total of 100 mango growers were selected as respondents from ten selected villages of two 

talukas of Navsari district. The findings of this study reveal that the variable like education (0.371**), farming 

experience(0.289**), social participation(0.196*), extension contact(0.199*), market orientation(0.201*), and 

scientific orientation(0.224*) of mango growers were found positive and significant association with the level of 

awareness about value added techniques. While, the variable like education (0.200*), annual income(0.232*), 

social participation(0.243*), extension contact(0.302**) and economic motivation(0.278**) of mango growers 

were found positive and significant association with the level of adoption about value added techniques.
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T1-083 Personal and Social Variables Responsible to avail the Benefits of 

Pradhan Mantri Fasal Bima Yojana

Aneri Tankiwala and Netravathi G

Department of Extension Education, NMCA, NAU, Navsari

aneritankiwala@gmail.com

In India, agriculture is predominantly rain fed and water stressed. Due to climate change the weather is 

unpredictable. These unstable weather conditions lead to negative impacts on agriculture. To avoid these 

uncertainties and to encourage the farmers in agriculture GOI implemented various agricultural development 
stprograms. Among them Pradhan Mantri Fasal Bima Yojana (PMFBY) was a newly implemented scheme on 1  

April 2016 with the slogan of minimum premium and maximum insurance for farmers.  To obtain the benefits 

from this scheme persona and social variables of the farmers will play a very important role. Based on 

preliminary survey eleven villages from Jambusar taluka of Bharuch district was selected based on the number of 

beneficiaries. Proportionate random sampling methods were used for the selection of PMFBY beneficiaries to 

make sample size of 62.From the statistical analysis it was identified that majority beneficiaries belonged to 

middle aged group, educated up to secondary level, medium annual income and small size of family. A greater 

part of the beneficiaries had medium land holding with moderate experience in farming. More than half 

beneficiaries had membership in more than one organization, moderate mass media exposure, extension contact, 

risk orientation and economic motivation. Majority of beneficiaries occasionally use the source of information 

and they were having moderate level of knowledge regarding PMFBY.  From the results it was concluded to 

motivate the maximum farmers to receive the benefits from PMFBY should be educated and able to access the all 

mass media and extension contacts to get the best information towards PMFBY. Then only they easily access the 

benefits of the PMFBY. 

T1-084 Personal, Socio-Economic, Psychological and Communication

Characteristics of the Paddy Growers

S. R. Salunkhe, R. A. Gurjar and A. N. Lad

KVK, NAU, Navsari

salunkhesumit45@gmail.com

The present study was conducted during 2017-18 in Tapi District of South Gujarat state to assess the personal, 

socio-economic, psychological and communication characteristics of the paddy growers regarding paddy 

prodcution technologies. One hundred and twenty paddy growers seven talukas namely Vyara, Songad, Valod, 

Kukurmunda, Ucchal,  Dolvan and Nigar were interviewed using a pre-tested interview schedule. It was found 

that most of the paddy growers interviewed were of middle age, and belonging to medium levels of socio-

economic, psychological and communication characteristics. The study on socio-economic characteristics 

revealed that, majority of the paddy growers (56.66 per cent) were found in the middle age group, followed by 

26.66 per cent in old age group and rest 16.00 per cent of paddy growers in young age group, 40.00 per cent of the 

paddy growers had education level up to secondary level of education, followed by 22.50 per cent, 18.33 per cent 

196



and 13.33 per cent of them had higher secondary, college level and primary level of education. Majority of the 

paddy growers (68.33 per cent) had medium level of experience in paddy cultivation, while 25.00 and 06.66 per 

cent of them had high and low level of experience in paddy cultivation. Moreover majority (57.05 per cent) of 

paddy growers belongs to medium economic motivation category. Whereas 27.50 per cent and 15.00 per cent of 

paddy growers had high and low economic motivation. Majority (60.00 per cent) of the paddy growers had 

medium level of scientific orientation. About 29.16 per cent of paddy growers had high scientific orientation and 

rest 10.83 per cent had low scientific orientation and that more than half (53.83per cent) of the paddy growers had 

medium level of risk orientation, followed by high and low risk orientation with 27.50 per cent and 16.66 per 

cent, respectively.

T1-085 Constraints Faced by Tribal Farmers in Adoption of Paddy Production Technology

in Tapi District of South Gujarat

S. R. Salunkhe, C. K. Timbadia and A. N. Lad

KVK, NAU, Navsari

sumitsalunkhe45@rediffmail.com

The study was conducted in 10 villages of Tapi district of South Gujarat with the sample size of 120 paddy 

growers. A multistage random sampling method was used to select 120 paddy growers in the study area. The 

study indicates that majority of the paddy growers (62.33 per cent) had medium level of overall adoption 

regarding recommended practices of paddy, followed by 21.66 per cent and 15.00 per cent of the paddy growers 

had high and low overall adoption level and major constraints faced by paddy growers are high cost of inputs 

(93.33 per cent), fluctuations in market rates (90.00 per cent), unavailability of healthy seedlings (85.00 per 

cent), non-availability of labours (81.66 per cent), high cost of transportation (77.50 per cent), lack of technical 

guidance (75.00 per cent), high rates of labours (71.66 per cent), non-availability of timely credits (60.83 per 

cent), lack of market facilities (55.83 per cent), irregular supply of irrigation (39.16 per cent), irregular supply of 

electricity (35.83 per cent) and lack of stress of product (31.66 per cent). Data were analyzed using both 

descriptive and inferential statistical tools. The descriptive tools include; frequencies, percentages, Means, and 

standard deviation. Inferential statistics such as multiple regression and correlation analysis were used to show 

the degree of relationship between variables.

T1-086 Constraints Faced by the Dairy Farmers in Breeding, Feeding and

Management Practices in Kolhapur District

Poorva Matre, V. J. Tarde and S. S. Patil

RCSM college of Agriculture, Kolhapur, Maharashtra

tardevj@yahoo.co.in

The present study was conducted in Kolhapur district of Maharashtra to identify the constraints faced by the 

dairy farmers in adopting breeding, feeding and management practices. Twelve villages were selected from four 

blocks of Kolhapur district. Ten farmers from each village were selected on the basis of maximum milk 
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collection. 120 dairy farmers were included for investigation. The dairy farmers having three or more than three 

milch animals were selected. The result of the study revealed that "animal cost is very high" was the most 

important constraint followed by "high market rates of concentrate feeds".  As regards, their problems discussed 

in the present study towards the dairy management practices, the concerned agencies should provide sufficient 

credit facilities and incentives such as subsidy of loans etc. with lower interest rates for purchase of feed, fodder, 

cattle and buffalo in order to increase milk production and to improve their economic status.

T1-087 Knowledge of Farmers regarding Usage of Farm Pesticides in Navsari District 

Aneri Tankiwala and Netravathi G

Department of Extension Education, NMCA, NAU

aneritankiwala@gmail.com

Pesticide is one of the important inputs in agricultural production. For all the agricultural crops in one or the other 

way farmer are using farm pesticides. Several pesticide companies were there in market to grab this situation and 

make money.  Using of these pesticides in a recommended form is good to health, but it exceeds the limits it will 

be retain in the food products and it will enter in human body that leads to diseases. To overcome this situation 

farmer must have the knowledge regarding the farm pesticides. In recent days farm pesticides utility has 

increased rapidly and farmers were not aware about these potential problems. With this information a simple 

study was conducted in two taluka of Navsari district. Simple random sampling method was used to select 100 

respondents across the villages. The study revealed that the majority of farmers had medium level of knowledge 

followed by high and low level of knowledge. Farmer's education, farming experience, annual income, social 

participation, extension contact and risk orientation was show positive association with knowledge of farmers. 

Farmers were having medium level of knowledge indicates that still there in need to update the knowledge 

regarding the farm pesticides. The variables like education, income, experience, social and extension contacts 

play very important role to increase the knowledge of farm pesticides. In this situation the extension workers 

have to work out with different strategies to increase the knowledge of farmer towards farm pesticides.

T1-088 Major Constraints Faced by Farmers of Patan District

R. R. Patel, P. K. Patel and K. M. Patel

AICRP on IFS, SDAU, Gujarat

rrpatelecon@gmail.com

An attempt was made to study the major constraints faced by farmers of Patan district. Out of 9 block, one high 

productive and one low productive block were selected purposively. Three villages from each block were 

selected randomly making the sample size of 237. The constraints were worked out by using Garrett's Ranking 

Technique. The major constraints faced by the farmers were lack of technical advise/know-how, non availability 

of farm credit, lack of improved variety suitable to region, lack of irrigation water, high cost of inputs, 

inadequate/irregular supply of electricity, scarcity of farm labour, social factors (adopting piggery/poultry), and 

problems of pigs. The major constraints faced by the farmers in the studied area of the district were ranked using 
st

Garrett's ranking technique and found that problem of pigs and bluebull (Nilgay) ranked 1 , lack of irrigation 
nd rdwater ranked 2 , high cost of inputs (seed/ fertilizer/ pesticides etc) ranked 3 .

198



T1-089 Adoption of Health care Management Practices by Tribal Goat Keepers

K. M. Joshi, H. K. Desai and D. A. Sadrasaniya

KVK, Deesa, Banaskantha

harshdesai51@gmail.com

Goat rearing is a good source of capital storage, income, employment generation and house hold nutrition. Small 

ruminants are well integrated in the farming systems of the small and marginal farmers of India, who find in goats 

a vast potential for their socio-economic upliftment. An attempt was made to document goat management 

practices followed by tribal communities in the Banaskantha district of Gujarat state.The district comprising of 

semi-arid and arid area with low rainfall. Goat rearing is important farming practices of Amirgadh and Danta 

talukas of Banaskantha district, therefore theses talukas were selected purposively. Six villages were selected 

purposively which namely, Balundra, Avala, Khara, Vagdadi, Khemarajiya and Dholiya of Amirgadh taluka and  

Kanabiyavas, chori, Dalpura, Bhadramal, Kuvarshi and Taleti villages of Danta taluka. From each village ten 

farmers were randomly selected. Majority of respondents were found in young age group, illiterate and there 

having no landholding. Majority of respondent were having small size of flock, medium annual income and 

doing only goat rearing. Majority of (58.33 per cent) respondents Use of local empirical knowledge for goat 

health care management practices and were ranked first followed by  (34.17 per cent) Sanitary condition of 

shelter/standing place, (28.33 per cent) Practice to control ecto - parasites, (26.67 per cent) Vaccinations of 

animals and (16.67 per cent) deworming of animals) were ranked second to fifth respectively. Major constraints 

faced by goat keepers about health care management practices were high mortality rate in adult goat during 

winter season due to FMD out break (60 per cent), disposal problem for dead animal which spread the infection 

(48.00 per cent), mortality rate is high in kids during winter season due to CCPP infection (45.00 per cent), high 

mortality in kids occur due to severe diarrhoea (39.00 per cent), foot rot problem in rainy season is more severe 

(38.00 per cent), contagious epthayma occur due to feeding of babul pods (37 per cent) and Veterinary first aid is 

not provided timely (26 per cent) were ranked first to seven respectively.

T1-090 Knowledge and Adoption of Buffalo owner of Surat District of South Gujarat

Mansi Patel, Sumit Salunkhe and Rakesh Dhandukiya

Department of Extension Education, NMCA, NAU, Navsari, Gujarat

sumitsalunkhe45@rediffmail.com

Gujarat has around 4.43 per cent of cattle and 9.09 per cent of buffalo population of the country. Gujarat is 

considered as pivotal state in milk production and marketing in India on co-operative dairy system. It contributed 

around 10.315 million tonnes (7.65 per cent) of milk to the total milk pool of India and during 2015-16 per capita 

milk availability was 545gms/day. The present study was conducted in Surat district of south Gujarat. In all 60 

buffalo owners were selected as respondents. Ex-post facto research design was used. In light of the objectives, 

the interview schedule was prepared and respondents were interviewed at their home and field. The collected 

data were analyzed by using percentage, mean, standard deviation, rank and correlation coefficient (r).Thirteen 

independent and two dependent variables were chosen. Majority of the respondents (55.00 per cent) had medium 

knowledge level about improved dairy husbandry practices and 23.33 and 21.67 per cent of them were found to 
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have low and high knowledge level about improved dairy husbandry practices and majority of the respondents 

(68.33 per cent) had medium adoption level about improved dairy husbandry practices and 21.67 and 10.00 per 

cent of them were found to have high and low level of adoption about improved dairy husbandry practices.

T1-091 Determinants to Leave Agriculture as a Livelihood 

H. M. Vinaya Kumar, N. B. Chauhan and D. D. Patel

Anand Agricultural University, Anand, Gujarat

vinay@aau.in

Farming plays a significant role in the Indian economy. Over 53 percent of the rural households depend on 

agriculture as their chief means of livelihood and 52 percent share in employment. The relative contribution of 

the farming sector to the total GDP has been decreasing over time increasingly. The present study was conducted 

in Anand, Kheda, and Vadodara districts of Gujarat, India. Total 150 agricultural landholders from 30 villages 

were selected to identify factors experienced by them for avoiding farming as a livelihood by employing Ex-

Post-Facto research design. It is observed that 'r' computed between factors to leave farming as a profession and 

age (0.376), education (0.259), Social participation (0.318) and mass media exposure (0.349) were found to be 

significant. It could be observed from the regression analysis that the age (0.408) and social participation (0.181) 

had the powerful effect to avoid agriculture as a profession followed by mass media exposure (0.174), 

occupation (0.164) and education (0.159) also influenced positively and significantly. The information on the 

personal, social, economic, psychological, market, situational, labour and next-generation factors experienced 

by agricultural landholders is analyzed to have in-depth knowledge of each drive. The analyzed suggestions will 

help to make agriculture a profitable enterprise and attract farmers and youths to continue farming activities. The 

creation of more open jobs in rural areas, especially those complementary with agricultural activities in terms of 

skill requirements, is also essential.

T1-092 Constraints and Suggestions towards Secondary Soil Salinity among the Farmers

R. D. Dhandhukia, Netravathi G. and H. U. Vyas

COA, NAU, Bharuch

rakesh.dhandhukia@nau.in

 Soil salinity is the salt content in the soil. The process of increasing the salt content is known as salinization. This 

artificial salinity is direct result of human interaction with the land, during development, agriculture and 

irrigation. Increased soil salinity levels can greatly affect plant growth and water quality, resulting in lower crop 

yields and reduced agricultural production. Salinity may also affect the physical and chemical properties of soil, 

resulting in surface soil compaction and erosion. In Bharuch district, secondary salinity is predominantly persist, 

where the direct impacts of secondary salinity are already experienced by the researchers. The management 

practices were not undertaken to overcome the salinity in stipulated time leading to reduce the land from 

agricultural production. The farmers are having lack of awareness towards the soil salinity reclamation in the 

study area. With this background the study was undertaken. As far as awareness of the farmers regarding 

secondary soil salinity, Physical appearance of soil and use of farm yard manure were ranked first followed by 

sources of irrigation, productivity, crop selection, tillage(land preparation), water logging etc. The constraint of 

farmers is that the technology given is subsurface drainage for which initial investment is too high so that is not 

200



affordable in terms of finance. Also, open drainage utilizes the space & farmers are not ready to spare the space 

for open drainage as they have minimum land holding and every time farmers are facing the problem of agri. 

operation in case of open drainage. Farmers have suggested that subsidies on group basis for installing 

subsurface drainage should be provided and application of organic manures including FYM should be promoted 

to solve salinity problems.

T1-093 Attitude of Farm Women towards Dairy Entrepreneurship

V. S. Parmar, M. K. Bariya and J. V. Chovatia

Krishi Vigyan Kendra, JAU, Junagadh.

vparmar801@gmail.com

The present study was conducted in Amreli district of Saurashtra region. A list of farm women of Amreli districts 

was obtained from Amar dairy. Out of this list, three talukas Amreli, Kunkavav and Babra were purposively 

selected where more number of farm women engaged in livestock management practices. Five villages from 

selected talukas will be selected at random constituting the total sample size of 150. Ex-post-facto research 

design was used in the present investigation. The study revealed that 32.67 per cent of the respondents were had 

favorable attitude towards dairy entrepreneurship and was followed by 29.33 per cent having strongly Favorable 

attitude and 17.33 per cent and 10.67  percent of respondents having moderate, Strongly unfavorable  and only 

10.00 per cent unfavorable attitude, respectively.

T1-094 Adoption of Low-Cost Technology of Animal Husbandry by the Farmers

of Ahmedabad District 

J. H. Patel, G. R. Jadeja and J. K. Patel

KVK, AAU, Arnej

dr.jigarpatel2012@gmail.com 

The study was conducted to know the adoption of no cost and low cost technology of animal husbandry by the 

farmers of Ahmedabad district. Total 125 randomly selected farmers were selected from five talukas of 

Ahmedabad district were interviewed. The study revealed that low cost technology is concerned proper care and 

post bite vaccination in case of dog bite (1.94), supply of green fodder (1.06), artificial insemination in estrus 

animals (0.69) and provision of proper ventilation and sufficient light in animal shed (1.00) had higher mean 

score in hygienic, feeding, breeding and general management practices, respectively. Combine analysis of 

adoption with regards to no cost and low cost technologies are concerned vast majority (84.80%) of the 

respondents had low level of adoption followed by medium level of adoption (14.40 %).
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T1-095 Knowledge of Livestock owners regarding Zoonotic Diseases

I. N. Bhabhor, H. U. Vyas and R. S. Ghasura

 SDMPH, Model Farm, Vadodara AAU

ishwar.vet@gmail.com

Zoonotic disease are defined as those diseases and infections naturally transmitted between people and 

vertebrate animals. livestock owners practicing animal husbandry had knowledge that bite of animal or contact 

of animal's saliva is  the transmission route for zoometric diseases, followed by 70.00 per cent, 36.00 per cent, 

28.00 per cent, 22.00 per cent and 8.00 per cent of them with knowledge about ingestion of contaminated milk 

and water, direct contact or indirect contact of materials that have come in contact with animal, bite of arthropod, 

Inhalation route, wound are the route of transmission for zoonotic diseases, respectively. livestock owners had 

knowledge about rabies being a zoonotic disease, followed by 91.33, 57.33, 47.33, 42.00, 28.00, 18.00, 16.00, 

12.66, 12.00, 0.00 and 0.00 per cent of them were having knowledge about Leptospirosis, Dermatophytosis, 

Scabies, FMD, Tuberculosis, Brucellosis, Babesiosis, Salmonellosis, Anthrax, Dengue and Amoebiasis are the 

zoonotic diseases respectively. less than half  of the livestock owners practicing animal husbandry had 

knowledge that Anthrax is highly fatal disease in dairy animals (38.66 per cent), while 19.33 per cent, 18 per cent, 

16.00 per cent, 13.33 per cent, and 10.66 per cent of them had knowledge about Death due to anthrax leads to 

bleeding from natural orifices that doesn't clot, Anthrax is highly fatal disease in human beings, Anthrax can be 

transmitted by direct contact with animals, Anthrax can be transmitted by coming in direct contact with discharge 

of animals. of livestock owners practicing animal husbandry knew that TB is curable in human beings followed 

by 64.66, 50.00, 45.00, 40.00, 36.00, 22.00 and 17.33 per cent of them knew that TB in man characterized by 

chronic cough, fever and weight loss, TB can be caused by indirect contact with contaminated material, TB in 

animals characterized by chronic cough, dysponoea and emaciation.

T1-096 Profile and Training Needs of Farm Women Engaged in Backyard Poultry Farming

Durgga Rani V., R. S. Ghasura and Brijal Barot

Vanbandhu College of Veterinary Science and A. H., NAU, Navsari.

drdurggaraniv@gmail.com

A study was conducted to know the profile and training needs of farm women engaged in backyard poultry 

farming in Navsari district of South Gujarat.  A total of hundred farm women, engaged in backyard poultry 

farming were selected randomly from five villages belonging to Jalalpore taluka of Navsari district. Majority of 

the farm women were middle aged, educated up to high school level, were engaged in household work, had five 

to ten years of experience in backyard poultry farming but none of the farm women had any training related to 

backyard poultry farming. Majority of the respondents (87%) did not earn anything from backyard poultry unit 

and they maintained the birds for home consumption of eggs and meat. Majority of the respondents (72%) had 

medium sized flock having three to thirteen birds, great majority of them (94%) had no membership in any social 

organization and had low level of extension agency contact and information source utilization. Healthcare was 

the most preferred major farm operation for training. The minor farm operations preferred the most  under the 

major farm operations for training with respect to both knowledge and skill were proper design or structure of 

poultry shed, selection of eggs for hatching, compounding balanced feed using locally available ingredients, 
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vaccination and banking and insurance. Regarding training preferences, farm women preferred on-farm training 

of one day duration, as afternoon sessions during winter season organized in local institutions. Film show and 

demonstration were mentioned as the preferred methods of training.

T1-97 Association Between Entrepreneurial Behaviour of 

Young Cotton Growers and Selected Independent Variables

R. K. Zinzala, O. P. Sharma and T. D. Jadav

Department of Extension Education, NMCA, NAU, Navsari 

rajuzinzala04@gmail.com

The research was carried out in Surat district in South Gujarat during 2017-2018 With sample size of 100 young 

cotton growers. An Ex-post facto research design was used for the study. Random sampling procedure was used 

to select the sample. The data was collected with the help of pre structured interview schedule. Hence the present 

study focused on the association between entrepreneurial behaviour of young cotton growers and selected 

independent variables. The independent variables like extension contact, risk orientation, innovativeness were 

positively and significantly associated with entrepreneurial behaviour at 1 Percent level of Significance. 

However, independent variables like education, farming experience, annual income, material possession, Mass 

media exposure were positively and significantly associated with entrepreneurial behaviour at 5 Percent level of 

Significance. On the other hand independent variables like age, size of land holding, social participation were 

found positively and non-significantly associated with entrepreneurial behaviour.

T1-98 Constraints Perceived by Young Cotton Growers in 

Development of Entrepreneurial Behaviour

R. K. Zinzala, O. P. Sharma and M. V. Dalvi

Department of Extension Education, NMCA, NAU, Navsari

rajuzinzala04@gmail.com

The research was carried out in Surat district in South Gujarat during 2017-2018 with sample size of 100 young 

cotton growers to identify the constraints in development of entrepreneurial behaviour as perceived by young 

cotton growers. The results revealed that the major constraints "Loan procedure are complicated and time 

consuming" and they are ranked at first position followed by the constraint "Entrepreneurs find it extremely 

difficult in complying with various legal formalities in obtaining licenses", "Securing working capital is a 

problem" and "Non-availability of required inputs well in time" which were ranked at second, third and fourth 

position, respectively. Moreover, the constraints "Low minimum support price for the produce", "Lack of market 

information", "Insufficient financial assistance by financial institutions", "Subsidy amount is less for 

equipment", "Lack of sufficient training programmes for entrepreneurship development" and "Lack of 

approachable local market" which were ranked at fifth, sixth, seventh, eighth, ninth and tenth position 

respectively.
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T1-99 Awareness of farmers regarding Girdle Beetle of Soybean in Dahod district

G. J. Patel, G. N. Thorat and N. B. Patel 
TRTC, AAU, Devgadh Baria Gujarat

trtcdbaau@gmail.com

The present investigation was an effort to identify the awareness of famers regarding girdle beetle of soybean. 
The present study was conducted in operational area of tribal farm women training centre in Dahod district. 
Three talukas from the district, five villages from each selected talukas and from each village 10 respondents 
selected randomly as making the total sample of 150. The awareness of the farmers were measured into the three 
categorized i.e. (1) Identification of girdle beetle, (2) Identification of damage by girdle beetle and (3) Control of 
girdle beetle in Soybean crop. The study revealed that majority of the respondents doesn't know about 
appearance of larva of girdle beetle pest as well as don't know about girdle beetle damage in soybean. Further, 
majority of soybean growers don't know about time of infestation of girdle beetle mostly observed in soybean 
crop and don't know type of symptoms of damage observed in soybean plant's leaf due to girdle beetle while don't 
about know dose of pesticides to control girdle beetle pest in soybean.

T1-100 Back Yard Poultry Farming Practices Adopted by Farmers in Dahod District

G. N. Thorat, D. C. Patel and K. N. Wadhwani
Pashu Vigyan Kendra, TRTC, AAU, Devgadh Baria, Gujarat

trtcdbaau@gmail.com

The present study was conducted in operational area of PashuVigyan Kendra, Limkheda by taking an effort to 
identify the adoption of back yard poultry practices by farmers. Garbada and Fatehpura talukas were selected 
from Dahod district, from each Taluka five villages and from each selected village, 10 tribal farmers were 
randomly selected, making the total sample of 100. The data was collected through personal interview method. 
Percentage and frequency used for analysis the data. The study revealed that cent percent of the back yard poultry 
farmers provide night shelter to their birds whereas construct separate house for birds with locally available 
material, keep their birds free whole day in the backyard to find their own feed, hatch eggs at home under broody 
hen naturally for chicks, Cent percent of the poultry farmers' brood chicks naturally in sun rays. Great majority of 
the respondents were cleaned the poultry house, sale their birds at their own doorstep as well as village market. 
Not a single backyard poultry farmer practices of deworming and vaccination of birds.

T1-101 Adoption of Animal Husbandry Practices By Farm Women 

G. P. Zinzala and M. R. Bhatt
NMCA, NAU, Navsari

geetazinzala97@gmail.com

The present investigation was conducted in Navsari district of Gujarat. Navsari district has six talukas and all six 
talukas were selected for the present study. For the present study, 12 villages were selected purposively from six 
talukas and from each village ten respondents were selected randomly who were having animal husbandry as 
occupation. Thus, random sample size was 120 farm women for the study. The ex-post facto research design was 
followed. This study found that in overall extent of adoption about breeding, feeding, management, healthcare, 
milking and housing, majority of the respondents had medium level of extent of adoption about animal 
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husbandry practices. The variables namely land holding, experience in animal husbandry occupation, herd size, 
social participation, economic motivation and risk preference found positive and highly significant whereas age, 
education, type of family, occupation and source of information were found positive and significant, while 
source of irrigation and annual income had positive and non-significant only market orientation  was found 
negative and non-significant relationship with adoption about animal husbandry practices. 

T1-102 Analyses of Pradhan Mantri Fasal Bima Yojana Beneficiaries in South Gujarat 

Netravathi G and Aneri Tankiwala
NMCA, NAU, Navsari

g.nethravathi@gmail.com

Under Indian climatic conditions agriculture is predominantly rain fed. At present era drastic changes in rainfall 
can be notified. This unexpected weather changes have negative relationship with agricultural. To overcome 
these situations and to encourage the farmers in agriculture GOI implemented various agricultural development 
programs.  Among them Pradhan Mantri Fasal Bima Yojana (PMFBY) was a newly implemented scheme on 1st 
April 2016 with the slogan of minimum premium and maximum insurance for farmers.  To identify the benefits 
of this programme a small study was designed and conducted. Lists of beneficiaries for the 2017 kharif and rubi 
sessions were collected from the I khedut Portal for south Gujarat and the data was analysed with simple statists. 
From the data it was identified that across the 7 districts of south Gujarat only Bharuch district was having 
maximum beneficiaries. In Bharuch district Jambusar taluka was having highest number of benificiars and 
followed by Vagra. All the farmers ensured under the PMFBY were loanee farmers and majority of them ensured 
cotton crop.  Among the 305 beneficiaries 92 per cent were belongs to general category with medium to large 
farmer holdings, in that only 12 per cent were females. When it comes to farm land 72 per of the beneficiaries 
ensured their cropping land completely under PMFBY and maximum beneficiaries from Gujarat gramin bank.  
From the results it's concluded that there is a need to create awareness among the farmers special in women 
accrues south Gujarat towards PMFBY. Maximum beneficiaries were cotton farmers but the PMFBY was for all 
the crops in this regard farmers have to come forward to ensure their crops.  When look in to the banking 
assistance highest beneficiaries were belongs to Gujarat gramin bank the other corporate banks has to come 
forward to help the farmers.  This continues flow of credit to the farming leads to motivate the farmers to 
continue agriculture forever.      

T1-103 Role Performance of Gram Panchayat Members in Village Development

K. K. Baraiya, R. M. Bhuva and S. R. Kumbhani 
NMCA, NAU, Navsari

kashyapbaraiya88@gmail.com

The village panchayat at the grass root level is the pivotal agency for the holistic development of the village, 
which in turn rests on the role performance of its members. These members in true sense are the formal leaders of 
the village and are regarded as the symbols of rural development and they reflect the entire community. Thus for 
proper development of the village, it is quite essential that the members should understand their role clearly and 
carry out it effectively. Two talukas viz., Navsari and Jalalpor were selected for the study and from each selected 
taluka, eight villages with full fledged gram panchayat were randomly selected. From each selected village, five 
gram panchayat members were selected making the total sample of 80 respondents. The study reveals that role 
performance was good in case of more than two-fifth (43.75 per cent) of gram panchayat members, whereas it 
was excellent and moderate in case of 30.00 and 23.75 per cent of gram panchayat members, respectively. 
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T1-104 Role of Front Line Demonstration in Transfer of Sesamum (Sesamum Indicum L.)
Production Technology

A. K. Rai, S. Khajuria and K. Lata
KVK, Panchmahals, Vejalpur, Godhra, Gujarat

ajayrai74@gmail.com

The study was conducted in Panchmals district of Gujarat with fifty farm families  from seven villages were 
selected from three Talukas viz. Goghamba, Kalol, and Godhra for gathering the information. A questionnaire 
containing (ten) questions were put forth before the respondents to find the constants creating hindrance in 
popularization of sesamum and data were analyzed.Accordingly constraints in sesamum production were 
identified through participatory approach. Preferential ranking technique was utilized to identify the constraints 
faced by the respondent farmers in sesamum production. Farmers were also asked to rank the constraints 
perceived as limiting sesamum production in order of preference. Keeping in view the problems ranched the 
farmers as performances, front line demonstrations were planned and conducted at the farmers' field under 
Technology Demonstration for Oilseed Production Programme. Total of 50 full package frontline 
demonstrations were conducted improved variety of sesamum GT-4 during the years 2016-2018. In order to find 
the potentiality of HYVs, compare conventional sesamum with HYVs varieties, 50 front line demonstrations 
were carried out in systematic manner on farmers' field to show the worth of a new varieties in comparison to 
local check and thereby convincing farmers about potentialities of improved production management practices 
of sesamum for further adoption, involving feasible and effective scientific package of practices. The 
demonstrations clearly showed considerable enhancement of productivity when compose to local check. An 
increase in yield in the form of kernel was recorded 501kg/ha in HYVs over conventional practices i.e. 28.56%.  
The befit cost ratio was compared 1.98 with HYVs (demonstration) and 1.32 a conventional practices adopted by 
the farmers. Further it is to add that the benefit cost ratio can be improved up to 2.0 by creating waver about 
marketing among the farmers. After seeing the performance of implemented technology to the farmers field the 
area under sesamum cultivation is increase rapidly. Impact analysis exhibited an important in knowledge about 
sesamum cultivation and showed satisfaction to adopt the improve technology for better socio economic impact.       

T1-105 Attitude of Post Graduate Students towards Agriculture Entrepreneurship

M. S. R. Shaik, Vinaya Kumar H. M. and N. Thakor
BACA, AAU, Anand, Gujarat

shafiagri23@gmail.com

The agricultural universities in the country including the affiliated colleges of the state agricultural universities 
are annually producing about 11,900 graduates, out of which, only around 2000 are able to avail employment 
opportunities in various public and private sector agencies. There is a tremendous scope for empowerment of 
agricultural graduates through establishment of Dairy, Poultry, Fishery, Food Processing and Value Addition, 
Floriculture, Green house, Poly house enterprises etc; and thus they can even become employment generator. 
The study was conducted to the students of B. A. C. A. collage of Anand Agricultural University. The data were 
collected from the randomly selected sample of 60 rural youth through personal interview method. The results 
revealed that majority of the post graduate students were male belonged to scheduled castes and first child in their 
family. Most of the students were urban background having the first class in their academics. Majority of the 
student's father had education up to higher secondary school level whereas mothers possess high school level of 
education. Majority of the student's father and mother are marginal farmers and possess agriculture as a main 
occupation with low annual income. Most of the students having the no business in their home and possess high 
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level of mass media exposure and career choices. Majority of the students possess high attitude towards 
agricultural entrepreneurship. The results of correlation analysis clearly indicated that the independent variables 
namely academic achievement, mother's education and mothers occupation had positive and significant 
association with attitude towards agricultural entrepreneurship.

T1-106 Factors Affecting Occupational Health of Farm Workers: A Comparative Analysis 

Surabhi Singh, Santosh Ahlawat and M. K. Chaudhary
FRM, ASPEE College of Home Science & Nutrition, SDAU, Gujarat

surabhi1882@sdau.edu.in

Indian agriculture has increased paramount over a decade, the health and nutritional status is still an unheeded 
area of concern. Researchers have indicated that farm workers suffer from many health problems at their field 
due to many incongruous agents such as inappropriate working condition, dust, pesticides exposure, extreme 
weather and so on. Top three morbidities reported in a study in South India amongst farm workers namely oral 
cavity, musculoskeletal system and respiratory system. Present study was conducted in Deesa Taluka of Gujarat 
state with following objectives-To compare health hazards of male and female farm workers,  To find out various 
factors affecting occupational health of farm workers such as, type of activity performed, working hours, 
working condition and their socio-economic characteristics. Significant difference was found in health hazards 
faced by male and female workers.  The prevalence of abdominal pain, nausea, dermatitis and musculoskeletal 
disorders were higher in female farm workers. This observation was reversed in the case of wheezing, burning 
eyes, stings, stress and hearing loss. Multiple regression analysis shows that health hazards of male farm workers 
were affected by their pesticide exposure and working condition; while health hazards of female farm workers 
were affected by their BMI and Age. Intervention programmes should be developed to create awareness amongst 
farm workers to work under safe condition as far as possible. Further modified agricultural equipment should be 
made available to the farm workers. Health camps should be organized for farm workers to get an insight about 
their health condition and to give them preliminary treatment. 

T1-107      Impact of Front Line Demonstration in Transfer of Pearl Millet Production Technology

G. M. Parmar and D. L. Kadvani
Pearl Millet Research Station, Jamnagar, JAU, Junagadh

gmparmar@jau.in

Pearl millet, Pennisetum glaucum is the staple nutritious food of the poor and small land holders, as well as feed 
and fodder for livestock in rainfed regions of the country. The minimum support price of pearl millet is increased 
to Rs 1950 per quintal (raised Rs 525 which is 36.84 %) compared to the previous year's MSP at Rs 1425 resulting 
in highest returns of 96.97 % over the cost incurred when compared to other all other crops. To bring millets into 
mainstream for exploiting the nutritional rich properties and promoting their cultivation, Govt. of India has also 
declared Year 2018 as the "Year of Millets". Available agricultural technology does not serve its purpose till it 
reaches and adopted by its ultimate users. So, total 78 demonstrations were laid out in farmer's fields of Gujarat 
state during summer 2014 to demonstrate the yield potential of hybrid variety, GHB-558 with recommended 
package of practices versus farmer's practices. Results showed that under demonstration plots the yield was 
found to be substantially higher than that of farmer's practices. The average yield of pearl millet under 
demonstration was 2944 kg/ha during summer season of 2014. The yield enhancement due to technological 
intervention was to the tune of 9.0 % over the farmers practices. On an average net profit of Rs. 2804/ha was 
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obtained due to adoption of hybrid variety GHB-558, thinning at 15 days after germination, balanced use of 
nitrogenous fertilizers and plant protection measures.

T1-108 Relationship between Training Needs of Farm Women and
their Selected Independent Variables about Improved Animal Husbandry Practices

Diksha Sharma, B. N. Kalsariya and J. P. Lakhera
Department of Extension Education, SKRAU, Bikaner

dikhu.sharma94@gmail.com

Animal husbandry is an integral component of Indian agriculture supporting livelihood of more than two-thirds 
of the rural population. Many of the important tasks in animal husbandry are performed by women besides their 
responsibilities as home makers and caring of animals is considered as an extension of domestic activities. 
Keeping this in view, present study was thought to be taken out with measure the correlation between Socio-
personal and socio-economic characteristics of farm women regarding improved animal husbandry practices 
studied in Saurashtra region of Gujarat state, India. Saurashtra region has significant contribution of local cows 
(45%) among the different region of state. The present investigation was conducted in Junagadh and Gir 
Somnath district of Saurashtra region of Gujarat state was purposively selected. Two talukas selected from each 
selected district for present study. Three villages were selected purposively from each selected taluka having 
more population of cattle and buffalo. Total 120 farm women by selecting 10 respondents from each selected 
village were taken by using random sampling technique with a condition that the farm women have been rearing 
animals on their farm at least 3 years of having herd. The result of research finding revealed that out of fourteen 
independent variables, six variables viz. social participation, extension participation, mass media exposure, 
adoption, attitude and risk orientation had negative and highly significant correlation with training needs of farm 
women about improved animal husbandry practices. Education had negative and significant correlation. 
Whereas, age, size of family, dairy experience, size of land holding, herd size and economic motivation had non- 
significant association with training needs of farm women. Annual income was showed positive and significant 
correlation with training needs of farm women about improved animal husbandry practices. So, it can be 
concluded that those variables who had establish significant influence on training needs must be reckon while 
planning any training programme related animal husbandry practices.

T1-109 Knowledge of Dairy Farmers about Brucellosis in the Operational Area of
Dairy Vigyan Kendra, Vejalpur

S. J. Jadav and S. K. Raval
Dairy Vigyan Kendra, SMC College of Dairy Science, AAU, Anand

sanjay.jadav89@aau.in

The study was an emphasis on knowledge of dairy farmers about brucellosis in the operational area of  Dairy 
Vigyan Kendra (DVK), Vejalpur, Gujarat, India. Brucellosis is one of the zoonotic diseases. Using the simple 
random sampling method, 120 respondents from 12 villages of 6 talukas in the operational area of DVK were 
selected. Overall knowledge level of brucellosis among dairy farmers was low. Majority of dairy farmers 
disagreed to sell susceptible as brucellosis animals to neighbors (98.33%) or relatives (96.67%) or in the market 
(93.33%). There was 45.00 per cent of respondents consumed milk regularly from their own animal. The 
majority of respondents (65.83%) boiled milk regularly before it was consumed. 



T1-110 Journalism Skill of the Postgraduate Students of Agriculture College

Patel Hardi J., N. B. Chauhan and A. R. Makwan
Institute of Distance Education, AAU, Anand

anil@aau.in

The agricultural journalism is a specialized branch of journalism which deals with the techniques of receiving, 
writing, editing and reporting of farm information through the media like newspapers, periodicals, magazines, 
radio, television, video, internet, animation and advertising. It also deals with appropriate farm photography, 
videos, audios, visuals, audiovisuals, written, animation and other modern forms of agricultural news and 
information. Along with many other scopes to accept as career options, agricultural graduates have enormous 
scopes in agricultural journalism. Considering this, a study on Journalism Skill of the Postgraduate Students of 
Agriculture College was conducted in the B. A. College of Agriculture of Anand Agricultural University; Anand. 
Study was conducted on a random sample of total 120 postgraduate students studying in various subjects of 
higher agriculture education. The data were collected through personal interview using structured interview 
schedule. The collected data were classified, tabulated, analyzed and interpreted in order to make the findings 
meaningful. The statistical measures viz. frequency and percentagewere used to analyze data of the study. The 
results of the study indicated that majority of the agricultural postgraduates had high to very high level of 
fundamental agricultural journalism skill (56.66 per cent). In case of particular journalism skills, majority of 
them had high level of initiativeness (62.50 per cent), high to very high level of activism (54.16 per cent), 
medium and very high level of persistence (60.83 per cent), high to very high level of work excellence (70.00 per 
cent), very high level of commitment to work contract (74.17 per cent), very high level of efficiency orientation 
(63.33 per cent), high to very high level of tackling ability (66.67 per cent), high level of quality of persuasion 
(57.50 per cent), high to very high level of self-confidence (65.00 per cent), high to very high level of 
collaboration skills (65.00 per cent), high to very high level of interpersonal communicational skills (77.50 per 
cent), very high level of time management ability (84.17 per cent) and high level overall agricultural journalism 
skill (90.00 per cent).

T1-111       Profile of the Agricultural Journalism expecting postgraduate students
studying in higher agriculture education

Patel Hardi J., N. B. Chauhan andA. R. Makwan
Institute of Distance Education, AAU, Anand

anil@aau.in 

The wide range of exposure of various subjects during undergraduate and postgraduate studies, the agricultural 
postgraduates have enormous scopes in agricultural journalism. Nowadays the agricultural trade magazines, 
associations, nonprofit organizations, businesses, industries, government agencies and universities and 
extension organizations or agencies offer farm journalism related jobs. The experts involved in the development 
of rural and agriculture have opinion that fresh generation of postgraduate agricultural scholars are expected to 
perform the duty of agricultural journalists along with their major duty of academic, researchers, extension, 
management, entrepreneurs and business because ultimately their major function is development of rural 
community and farmers. Considering this, a study on the profile of the agricultural journalism expecting 
postgraduate students studying in higher agriculture education was conducted in the B. A. College of Agriculture 
of Anand Agricultural University, Anand on a random sample of total 120 postgraduates. The data were collected 



through personal interview using structured interview schedule. The collected data were classified, tabulated, 
analyzed and interpreted to make the findings meaningful. The statistical measures viz. frequency and 
percentage were used in the study. The results of the study indicated that majority of thefarm journalism 
expecting postgraduate students studying in higher agriculture education had first class academic performance 
(65.00 per cent), rural native (60.83 per cent), above SSC level of father's education (84.17 per cent), above 
primary level of educated mothers (88.33 per cent), agriculture, agriculture plus animal husbandry or agriculture 
plus service as family occupations (59.17 per cent), average and below average degree of involvement in 
extracurricular activities (96.67 per cent), every day to at least twice in a week exposure of library (70.74 per 
cent), knowledge of three languages (80.83 per cent), high to very high level of knowledge of computer and 
internet (55.83 per cent) low to medium level of mass and social media exposure (85.83 per cent), very high level 
of tendency of information collection (82.50 per cent), working for teaching, international organizations, state 
agricultural departments, agricultural research and extension related activity as top ranking job preference, high 
level of achievement motivation (58.33 per cent) and high to very high level of general knowledge about 
agriculture (60.80 per cent).

T1-112 Factors Affecting Farm Journalism Skill of the Postgraduate Students
of Agriculture College

Patel Hardi J., N. B. Chauhan andA. R. Makwan
Institute of Distance Education, AAU, Anand

anil@aau.in 

The farm journalism through the use of mass media is capable of reaching vast widespread audiences all the way 
through fast moving newspapers, radio broadcasts, farm TV, internet, ICT tools and the celluloid films. Due to 
exposure of wide range of subjects during their undergraduate and postgraduate study, agricultural postgraduates 
have enormous scopes in farm journalism. Considering this, a study on factors affecting farm journalism skill of 
the postgraduate students of Agriculture College was conducted in the B. A. College of Agriculture of Anand 
Agricultural University, Anand on a random sample of total 120 postgraduates. The data were collected through 
personal interview using structured interview schedule. The collected data were classified, tabulated, analyzed 
and interpreted to make the findings meaningful. The statistical measures viz. coefficient of correlation was used 
in the study to analyze relationship. The results of the study indicated that The level of journalism skill was 
observed significantly higher amongst those postgraduate students, who had better academic performance, 
highly educated father, knowledge of more number of languages, superior level of basic knowledge of computer 
and internet, increased level of preference to work with variety of agricultural jobs and higher degree of 
achievement motivation, however level of journalism skill was observed insignificant or say found almost 
similar amongst the postgraduate students with irrespective rural or urban native, dependency on any 
occupation, involvement in extracurricular activities, library exposure, mass media, exposure of social media, 
tendency of information collection and general knowledge about agriculture.



T1-113 Impact of Cluster Frontline Demonstration of Scientific
Cultivation Practices of Major Pulses in Navsari District of Gujarat

K. A. Shah, Prabhu Nayaka and C. K. Timbadiya
KVK, NAU, Navsari, Gujarat

shahkinjal@nau.in

The cluster frontline demonstrations (CFLDs) on pigeon pea, chickpea and rabi green gram and summer green 
gram were conducted by Krishi Vigyan Kendra, Navsari – Gujarat during the year 2017-18 in three talukas of 
Navsari district, i.e., Chikhli, Khergam and Vansda. Total 630 demonstrations on pigeon pea, chickpea, rabi 
green gram and summer green gram pulse crops were carried out in an area of 100 ha by the active participation of 
farmers with the objective to demonstrate the scientific cultivation practices of major pulses. The scientific 
cultivation practices consisting use of improved varieties, seed treatment with Thiram, rhizobium and PSB 
culture, and management of weeds, insects and diseases. CFLD recorded higher yield as compared to farmer's 
local practice. The scientific cultivation practices recorded highest yield of pigeon pea, chickpea, rabi green 
gram  and summer green gram was 11.49, 12.32, 8.27 and 8.45 q/ha, respectively. By incorporating proven 
scientific technologies of pigeon pea, chickpea, rabi green gram and summer green gram, yield potential and net 
income from black gram cultivation can be enhanced to a great extent with increase in the income level of the 
farming community of the district.

T1-114 Relationship of   Knowledge Level with Personal Profile of Root
and Tuber Crops Growers in Navsari District of Gujarat

K. D. Desai, Dipti Deshmukh and G. B. Desai
ACHF, NAU, Navsari 

ketan_nau62@yahoo.in

In West Africa, East Africa, The Caribbean, South America, India and South East Asia, one or more of the tropical 
tuber crops feature as major food items as a staple food in the diet of the people. Asia is the main producer 
followed by Africa, Europe, and America. Elephant foot yam, Greater yam, Tannia and Sweet potato are the most 
preferred tuber crops of Gujarat. Navsari district of Gujarat state was purposively selected for present study. 
From Navsari district four talukas and from each talukas two villages were selected for the study. Later on from 
each village 15 respondents were selected randomly. This consisted sample size of 120 respondents. To ascertain 
the relationship between selected independent variables and dependent variables, the co-efficient of correlation 
was worked out. There are fifteen independent variables used for the study, out of themeducation (0.187*), 
occupation (0.197*), land holding (0.197*), farming experience (0.227*), annual income (0.194*), mass media 
exposure (0.217*), extension contact (0.231*), social participation (0.209*), scientific orientation (0.185*), 
economic orientation(0.199*), risk orientation (0.202*) and management orientation (0.201**) were found 
positively and significantly associated with knowledge level.



T1-115 Degree of Comprehension and Implementation of Biofertilizer
Use by Biofertilizer Users of Navsari District in Gujarat State

N. M. Chauhan and Chaudhary Diptesh
Polytechnic in Agriculture, Vyara, NAU

Nikulsinh_m@yahoo.in

The bio fertilizers are carrier based arrangements containing effective strains of microorganisms like bacteria, 
algae, fungi alone or in combination with sufficient number which can provide plant nutrients through microbial 
activity. This concept has helped in the development of bio fertilizer industries, as they do not depend on high 
cost and depleting raw materials. Bio fertilizers are environment friendly, less costly and non-bulky. Results 
indicated that majority of the farmers was in the middle age group (36-50 years),most of the farmers had 
education up to high school level, majority of farmers had 2 to 5 acre of land holding, majority of farmers 
belonged to more than Rs. 1,00,000 annual incomes, majority of farmers had low level of social participation, 
majority of farmers had medium extension contact, majority of the farmers had low level of scientific 
orientation, majority of farmers belonged to medium mass media exposure, majority of farmers belonged to 
medium level of knowledge about use of biofertilizer, majority of farmers belonged to medium level of adoption 
of biofertilizer. The study on correlation indicated that the variable age is negative but significant relationship 
with the level of knowledge about the use of biofertilizer, education is positive and highly significant and other 
variables viz., land holding, annual income, social participation, extension contact, scientific orientation and 
mass media exposure are positive and significant. However, the variable age is negative but significant 
relationship with the level of adoption of biofertilizer, education and extension contact are the positive and 
highly significant and other variables viz. land holding, annual income, social participation and mass media 
exposure is positive and significant relationship with the level of overall adoption of the biofertilizer. Scientific 
orientation is negative and non-significant. 
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T2-001 Impediments Faced by Fig Farmers of Saurashtra Region 

in availing Advantages of ATMA

K. R. Khunt, H. S. Hothi and K. D. Tankodara

Department of Agricultural Extension, JAU, Junagadh

krimpal.r.khunt@gmail.com

The Agricultural Technology Management Agency (ATMA) is an autonomous organization registered under the 

society's registration act of 1860 with considerable operational flexibility. It is registered society of stakeholders 

involved in agricultural activities for sustainable agricultural development in the district. A study was conducted 

in Amreli, Junagadh and Jamnagar district of Saurashtra region of Gujarat state to find out the impediments faced 

by FIG farmers in availing advantages of ATMA. A sample of 120 respondents was selected for present study. 

The different impediments faced by FIG farmers in availing the advantages of ATMA project; unavailability of 

production input at farmers doorstep was ranked I (90.83 per cent), lack of trainings on improved technologies 

was ranked II (84.16 per cent), exposure visits to research stations of Gujarat are not organized for all members 

was ranked III (79.16 per cent), the knowledge and information gain during the exposure visit to other states are 

not applicable in local situation was ranked IV (74.16 per cent), political hindrance affecting the selection of 

beneficiaries was ranked V (66.67 per cent).

T2-002 Role of Self Help Groups in Rural Development and its Assessment

Neelam Kumari and Joginder Singh Malik

Department of Extension Education, Haryana Agricultural University, Hisar

kumarineelam440@gmail.com

The concept of group activity is not new in this world and especially in rural India. Historically, there have been 

groups in our villages, functioning around a particular activity for welfare of their members. The most potent tool 

against human deprivation for assessment includes organisational capacity, microenterprise developments, 

skills and attitudes, personality development, awareness and knowledge with the raise in their living standards 

building human capital among the deprived through sustainable development initiative which is taken by the 

deprived themselves. Self-realization and self-initiative are the two most powerful weapons to wash poverty out 

from the world map. It was mainly concerned with the poor people. The existence of traditional saving groups 

has long and successful history in India. Informal SHGs oriented to saving and credit functions are not a new 

phenomenon. The SHGs in India are small, informal and homogeneous group of not less then 10 members and 

not more than 20 members each. Among them a member is selected as an animator for a period of two years and 

two members selected as representatives. Members of the group meet every week. An SHG training manual has 

been prepared to train the grass root level workers including staff of NGOs and link workers and each of them 

have been trained. In addition a pictorial training tool has been prepared and provided to each SHG, which they 

use for discussions and knowledge up gradation during group meetings. Hence, members are encouraged to 

collect money on regular basis. Rural development is the process of improving the quality of life and economic 

well-being of people living in relatively isolated areas. Saving and credit related activities of SHGs are only entry 

points to the goal of empowering disadvantaged rural communities to have a role in decision making and 

ensuring "self-directed development". The vision behind SHGs approach in a village is to promote self-reliant 

and a collective woman force towards increase economic and livelihood opportunities in a sustainable manner.
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T2-003 Impact of Training Programme on Knowledge regarding 

Value Addition by Tribal Farm Women

V. K. Poshiya and R. D. Pandya

 TWTC, Dediapada NAU, Narmada

vkposhiya@nau.in

Training is an important mechanism for human resource development and transfer of technology. It is a crucial 

requirement for agricultural development. Training means to educate a person so as to be qualifying proficient in 

doing some job. The present study was conducted by tribal women training centre, Dediapada for three years i.e. 

2013-14, 2014-15 and 2015-16 with the objective to find out the effectiveness of vocational training programme 

on knowledge of value addition of fruits and vegetables among tribal farm women. The data revealed that just 

after completion of training, majority 76.00 per cent of trainees were having high level of knowledge regarding 

value addition followed by 24.00 per cent respondents having medium level of knowledge. After seven days of 

training, most 31.00 of the trainees had medium level of knowledge followed by high level of knowledge 69.00 

per cent of trainees, whereas none of the trainees had low level of knowledge. The results clearly indicated that 

vocational training on value addition was effective in enhancing the knowledge of trainee. Therefore, it could be 

implied that more and more such training programmes on value addition may be organized which would benefit 

tribal farm women in particular and farming community in general.

T2-004 Role of Pluralistic Extension in Socio- Economic Upliftment of Farmers

M. B. Kapopara, P. B. Nakum and H. C. Chhodavadia

Department of Agricultural Extension, JAU, Junagadh

prajput983@gmail.com

This paper presents an overview of the characteristics and roles of crucial role-performers involved in 

agricultural development. As in many other nations in the globe, extension service provision is characterized by 

the multiple service providers responding to the needs as well as demands of farmers. This is unlike in the recent 

past when agricultural services were mainly delivered by the public sector. Many decades of public extension 

have been characterized by different degrees of progress. Supporting extension policy was developed and 

amended as required during this period, which impacted positively on farmer coverage (number of districts 

operating) as well as the number of farmers served per extension expert. The expansion of public extension 

services created new challenges for the delivering of extension services. Within the pluralistic extension system 

of particular area, NGO's and private commodity extension organizations play an important and vital role in 

supporting smallholder farmers and has also boost up their social as well as economic status in the community. To 

be able to learn from the different experiences in offering extension by the various service providers is only 

possible through effective communication and sharing of experiences between public, NGO's and private 

extension service providers. Despite some local based initiatives seeking to enhance collaboration between 

public, NGO's extension, private sector, no official extension platform (multi stakeholder) at national level exists 

which can pay attention on the coordination and management of the pluralistic extension system.
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T2-005 Leveraging Farmer Producer Organizations (FPOs) for Farmers' Empowerment and

Sustainable Livelihood: A Meta-analysis

V. D. Tarpara and B. Swaminathan

Department of Agricultural Economics, JAU, Junagadh

vaju_tarpara@jau.in

A Farmers Producers Organization (FPO) is a legal entity of the farm producers of any kind, viz. agricultural 

produce, livestock produce, artisanal products, or any other local produce, where the members are primary 

producers. The entity got legal sanction in 2003 as per section IX A of the Indian Companies Act, 1956. Various 

studies have shown that leveraging group dynamics among farmers will not only help them to scale down 

cultivation costs and improve profits but also improve their bargaining capacity. This way, the role of FPOs 

assumes predominant importance in the country's agricultural economy. In the present study, we have employed 

meta-analysis to understand the impact of FPOs in India in promoting an economically viable, self-governing 

and viable farm units; in providing support in the form of policy action, inputs, technical knowledge, financial 

resources, and infrastructure; in enabling farmers' access to the markets both as buyers and sellers; and in 

acquiring investments to leverage collective production and marketing power. The findings have shown that 

FPOs can be well-leveraged to enhance farm incomes, reduce costs of input purchases along with transaction 

costs, create opportunities for involvement in value-addition including processing, distribution and marketing, 

enhance bargaining power and provide access to formal credit. Thereby, the study recommends that, FPOs need 

to be promoted extensively as a means to enhance farmers' income especially among the small and marginal 

landholders. In addition, it is also suggested that FPOs can further be strengthened in India by focusing on the 

crops with high potential for value addition; leveraging network of self-help groups and by addressing farm level 

constraints like access to training services, credit and technology. 

T2-006 SHGs': Women Can Gain from their Coming Together

S. J. Parmar, P. R. Kanani and M. K. Bariya

Department of Agricultural Extension, JAU, Junagadh

sujataparmar7@gmail.com

Several forces are working and influence the "Self Help Groups" (SHGs) Dynamics. The important personal and 

socio-psychological factors which are responsible to the effectiveness of SHG dynamics need to be thoroughly 

undertaken and activated on sustainable basis. Group dynamics effectiveness is operationalized in this study as 

the interaction forces among group members in the group, how the group were formed, their structure, process, 

and how do they function and effect on individual members, other groups and the organization.The study was 

conducted in Junagadh district of Gujarat state. Among 15 Talukas of Junagadh district, two Talukas viz., Talala 

and Junagadh were selected randomly from Junagadh district. After selection of these two Talukas two villages 

from each Talukas were selected randomly. Total 120 respondents were selected from 8 SHGs. Select 15 

members from the each self-help groups purposively. Four SHG's belong to rural area and another 4 SHG's 

belong to urban area. These SHGs were engaged in different income generating for a long time. Majority of the 

respondents were from low level of material possession (50 per cent) and social participation (64.16 per cent). 

Majority of the respondents were found in high category viz; decision making (38.33 per cent), group 

cohesiveness (44.16 per cent), leadership (42.5 per cent), and task function (47.5 per cent). Through this paper 

socio-economic status of the member could be measured easily, which is helpful to know further requirement of 
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the member to ameliorate their standard of living. An attempt was made to develop a strategy for mobilization of 

an effectiveness of self-help groups.

T2-007 Farmers Perceptions about Sawaj Bio Fertilizer

P. J. Prajapati, V. S. Parmar and N. S. Joshi

KVK, JAU, Amreli

kvkamreli@gmail.com

Organic farming is now a day very popular in developing country like India. At same time government of India 

and different State Governments have been promoting uses of Bio-fertilizers through different institute like 

Krishi Vigyan Kendra, SSK, ATIC, ATMA, SAUs and NGOs with varying degrees of emphasis. With time 

farmers are getting training and knowledge about the technology on the basis of agronomic realities of their 

regions. Thus farmers are being encouraged to adopt the use of Bio fertilizers. The present study emphasis on 

farmers perception about SAWAJ bio fertilizers. Total 100 respondents were selected for the study. Study 

reported that perception of respondents were use of bio fertilizers improves crop growth ranked first, the crop 

yield increase by the use of bio fertilizers ranked second, rhizobium can also be used in other crops except 

groundnut ranked third, use of bio fertilizers in every crop is useful ranked fourth and use of bio fertilizer is not 

harmful to environment and also bio fertilizer should be stored in cool and dark place ranked fifth.

T2-008 Attitude of the Farmers towards Training Programme organized by SSK, Junagadh

V. G. Barad, D. S. Thakar and P. V. Patel

SSK, JAU, Junagadh

vgbarad@jau.in

SSKs are well known for their massive role in rural development in terms of uplifting the life of rural people 

either socially, economically, and culturally etc. The study was conducted in SSK JAU in a year of 2018-19 with 

200 randomly selected respondents. Ex post facto research design was used for the study. The findings revealed 

that nearly half of the respondents were of middle aged group, 40 per cent had education up to secondary school 

level, majority of them had 3 to 5 animals and cent percent of them had received at least 1 day training. In case of 

attitude it was found that majority of the trainers had medium to high level of attitude towards the SSK JAU 

Junagadh. The findings infer that the on-campus trainees had more favourable attitude than the off-campus 

trainees. This is indicating that the exposure of SSK training programmes significantly changed the attitude of 

farmers in desired direction, which one could obviously expect. It may be stated that policies and plans to 

improve the adoption of agricultural technologies in India should not overlook the importance of the need to 

change the incompatible outlooks and view held by those farmers who are considered as traditional and 

conservative.
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T2-009 Impact of Training Programme on Knowledge Level of Farm Women

regarding Agriculture, Animal Husbundry, Home Science and Horticulture

D. S. Thakar, V. G. Barad and P. V. Patel

SSK, JAU, Junagadh

diptithakar@jau.in

Agriculture, Animal husbandry, Home Science and Horticulture are the backbone of Indian rural economy. The 

progress of the nation, is linked with the advancement in these two sectors and scientific education of 

farmwomen. Thus, their potentials must be thoroughly explored with new emerging agricultural practices with 

new technologies. Only training is not sufficient for development of farmwomen but also to measure the 

effectiveness of that programme on them in terms of impact. In this context study of different aspects of 

agriculture is carried out at atSardarSmruti Kendra, JAU, Junagadh for selected farmwomen from various 

villages of Kutch and Gir-Somnath district in collaboration with ATMA at Chhota-Udaypur and Sutrapada 

respectively, during September-October, 2018. The Sample of 150 farmwomen was selected from above 

mention villages of Gujarat. The findings revealed that the majority (50.00 per cent) of the respondents had low 

knowledge level about different aspects before training. After training, majority of the respondents (70.00 per 

cent) had medium level of knowledge about these subjects. The difference between before and after training is 

increase (30.00 per cent) in medium,(15.00 per cent) in high and (11.00 per cent) in very high group of 

knowledge level of farmwomen. The findings of this study highlighted that there was a significant gain in the 

knowledge level about different aspect of these subjects. Major constraints faced by trained farm women in 

adoption of the technologies were financial assistance, lack of raw materials and lack of family encouragement 

etc. Training programme helped in capacity building of farm women by creating awareness the knowledge about 

innovative technologies and practicing improved skills which will help in the empowerment of farm women.

T2-010 Constraints Perceived by the Tribal Farm Women in Receiving the Training on

Improved Animal Husbandry Practices of Chhotaudepur District of Gujarat

B. L. Dhayal and B. M. Mehta

KVK, Vadodara, Gujarat

dhayalextn@yahoo.co.in

Dairy farming is one of the most important agro based industries for solving the problems of employment and 

rural poverty in India. Management of livestock and milk production has been one of the sectors in India, where 

female work force participation is high. Training plays an important role in the advancement of human 

performance in a given situation. Training provides a systematic improvement of knowledge and skills which in 

turn helps the trainees to function effectively and efficiently in their given task on completion of the training. The 

present investigation was carried out in Chhotaudepur district of Gujarat which is located in the eastern part of 

the State of Gujarat.  The boundry of Chhotaudepur district touches to Vadodara, Panch Mahal, Dahod, Narmada 

and State of Madhya Pradesh and Maharashtra. The Chhotaudepur district is an important tribal majority milk 

pocket in the Gujarat state. The present study indicated that 'seasonal migration for labour work' was the most 

serious constraint (86.11 %) followed by 'low literacy rate in tribal area' (85.00 %), ' tribal farm women are very 

shy in nature' (83.61 %), ' poor economic condition' (83.00 %), 'inadequate support from government to 

purchasing dairy animals' (81.11 %), and least constraints perceived by farm women is social security'        
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(54.72 %), ' lack of local farm women organizations' (48.89 %),  and non-availability of training facilities related 

to livestock management' (40.55 %).

T2-011 Assessment of Training with Respect to Change in Knowledge of Fertilizer Dealers

H. C. Chhodavadia, V. J. Savaliya and P. V. Patel

Directorate of Extension Education, JAU, Junagadh, Gujarat

harshad@jau.in

The farmers are getting information mainly about plant protection measures and fertilizer doses from input 

dealers during their visits to shops. So it is necessary to train Input Dealers to work as extension agent for farmers 

to advise them in this regards. Accordingly, Junagadh Agricultural University has organised two certificate 

training courses on Integrated Nutrient Management for fertilizer dealers. These training programmes were 

organised for fifteen days during January and March in this year. Total 76 trainees actively participated. The 

aspects covered in training were: types of soil, its properties, soil sampling, essential nutrients for growth and 

development of plants, efficient use of chemical fertilisers, importance and use of FYM, bio fertilisers as well as 

organic farming, soil health card and fertilizer control rules etc. The training was conducted through different 

teaching methods like lectures, practicals, field visits and presentations by participants. The pre evaluation and 

post evaluation tests about the aspects covered in training were taken up for the participants to assess their 

knowledge. The results showed that the knowledge of participants of was 15.25 % before training and 72.70 % 

after training. Thus, it was observed that 57.45 % increase in knowledge of various aspects covered in the 

training course. The course was found very effective and the fertilizer dealers will advise the farmers about 

efficient use of fertilizers, FYM, bio fertilizers to maintain good physical and chemical properties of soil. This 

will help farmers to maintain good productivity with sustainable agriculture.

T2-012 Relationship between the Characteristics of the Members of Women SHG and

their Group Leadership in SHG

Chethan Patil N. D., J. K. Patel and B. R. Panchasara

B. A. College of Agriculture, AAU, Anand, Gujarat

chethanpatilnvl@gmail.com

As a tool for women empowerment, self-help groups (SHGs) attracted the attention of many planners, 

researchers and policy makers. Despite being one of the most important aspects of SHGs, however, in the present 

days leadership in these groups has been neglected. Group leadership in this study is operationalized as the nature 

and manner of influence of group leader/ organizer on the group members for effective group functioning. Group 

leader was the immediate source of information for the group. The purpose of this paper is to focus on 

relationship between the profile characteristics of the members of women SHGs and their group leadership in 

SHGs in Ahmedabad district of Gujarat.  Among the selected personal, social and psychological variables annual 

income, market facility, cosmopoliteness, achievement motivation and attitude towards SHG had establish 

positive and significant relationship with group leadership in SHGs whereas, age had exerted negative and 

significantly correlated with group leadership in SHG.
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T2-013 Krushi Mahotsav an Unique Approach of Transfer of Technology 

S. P. Pandya, K. P. Thakkar and K. M. Joshi

SDAU, Sardarkrushinagar, Gujarat

pandyasp@gmail.com

Transfer of scientific technologies from research station to farmers' fields plays the vital role for rural 

development and rural upliftment. Transfer of technology takes place through Central Government, State 

Government and various NGOs to some little extent. Due to wide geographic area, illiteracy, lack of skilled 

government officers and many other reasons people cannot aware about scientific technologies. Implementation 

of these programmes in rural area are essential for improving standard of living of rural community. The 

government of Gujarat organizes Krushi Mahotsav every year before monsoon. Krushi Mahotsav is a unique and 

combine approach of transfer of technology in the whole rural area. There are 18000 villages in Gujarat and 

Krushi Rath equipped with scientific technology through posters, panels, TV moves in every village. The 

scientists of agricultural universities are appointed to deliver latest technical know-how. It was started in 2005, it 

is a festival especially designed for the benefits of farming community and the duration of the festival is of one 

month, eight Krushi Mahotsav have been completed till study. There was need of deeper probe into the resultant 

effect of Krushi Mahotsav. Four districts of Gujarat state Banaskantha, Mahesana, Sabarkantha and Kachchh 

were randomly selected for this study. From each selected district, two talukas and from each taluka three 

villages were selected randomly for the study. A list of villagers/farmers who had attended all the three Krushi 

Mahotsav (2006, 2007 and 2008) was made available from government authority. Later on ten farmers from each 

village were randomly selected which consisted a sample size of 240 respondents. An attempt was made to know 

the suggestions of the beneficiary farmers for effective acceptance of the Krushi Mahotsav. The beneficiary 

farmers' suggestions were elicited through a simple open-ended question. Suggestion expressed by the 

beneficiary farmers for effective acceptance of the Krushi Mahotsav were provide technology with the farmers 

and consider group demand while, offering technology through Krushi Mahotsav followed (Rank-I), make the 

necessary ensured arrangement for relevant input supply, credit delivery and marketing of farm produce (Rank-

II), on the spot solution of farmers' problem be made available during Krushi Mahotsav (Rank-III), involvement 

of farmers from different farming systems in preparing action plan of Krushi Mahotsav (Rank-IV), technology is 

tested adequately before its transmission to farmers' field under close supervision of researchers, extension 

personnel and farmers (Rank-V).

T2-014 Knowledge Gap about Nutrition in Farm Women of Morbi District

 H. D. Mehta, D. A. Saradava and P. V. Patel

KVK, JAU, Junagadh, Gujarat

hemangidmehta@gmail.com

Women have always been a part of the active work force in the Morbi area, although their work remains 

unrecognized and formally unorganized. Health allied issues pertaining to women have always been a 

remarkable area for researchers and much has been explored. However, minimal research in this perspective has 

been conducted on women folk belonging to Morbi area regions. This paper is therefore, an attempt to unveil at 

least the basic health awareness and concerns prevalent among women's farm labor. With ex-post facto research 

design the study was taken up in Maliya Takula block in Morbi district. Sample size consisted of 50 farm women. 
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Results signified poor health awareness and concerns among farm women, as in majority women were not aware 

about their blood group and the dietary differences of normal and pregnant women. They were suffering from 

different ailments as a result of their work culture. Concerted efforts by the medical community, KVK, NGOs 

and learned people willing to help is ardently entailed to create awareness and enlightening women's farm labor 

for Nutritional knowledge of  health.

T2-015 Leadership Behaviour of Heads of Panchayat Raj Institutions

for Agricultural Development

S. S. Patil, P. R. Kanani and S. G. Rathava

Department of Agricultural Extension, JAU, Junagadh

krimpal.r.khunt@gmail.com

Democratic governance is proved best for freedom and equality. Local self-government institutions are expected 

to plan and implement the programmes for rural, agriculture and allied sectors. Heads elected to the various 

Panchayat Raj institution are therefore very important because they are not only politically influential, but 

because they are direct carriers of knowledge of rural & agricultural development programmes and rural people 

are convinced to a greater extent by them. A study was conducted in Junagadh and Amreli district of Gujarat state 

to assess the extent of knowledge of Heads of Panchayat Raj institutions about agricultural development 

programmes. A sample of 172 respondents was selected for present study. Majority (60.47 per cent) of the 

respondents were from medium knowledge level followed by one-fourth (22.67 per cent) of them were from low 

knowledge level and about 17.00 per cent were from high knowledge about agricultural development 

programmes. The data on component wise knowledge revealed that majority of respondents were having 

knowledge regarding package of practices of major crops, followed by 75.58 per cent respondents having 

knowledge regarding subsidy components of government schemes. This paper also reflects the pros and cons of 

power delicated at the grass root level for the decentralization of power.

T2-016 Impact of on Campus Training Programme on Knowledge Level of Farmers

regarding Scientific Cultivation Technology of Oilseed Crops

K. D. Tankodara, Pankaj Kumar Meghwal and P. V. Patel

Department of Agricultural Extension, JAU, Junagadh

ktankodara@gmail.com

Institutional training programmes are designed to acquaint farmers with modern and scientific techniques of 

farming and also to disseminate information to the farming community for the improvement of their socio-

economic status. Only providing training is not sufficient task for development of farmers but it is necessary to 

measure the effectiveness of that training programme on them in terms of impact. In this context the study of 

impact is carried out by on campus training programme on scientific cultivation technology of oilseed crops 

organized at Sardar Smruti Kendra (SSK), Junagadh Agricultural University (JAU), Junagadh for selected 

farmers from various villages of Satlasana taluka of Mahesana district in collaboration with Agricultural 

Technology Management Agency (ATMA), Mahesana during October 4 to 6, 2018. The Sample of 49 farmers 

was selected from various villages of Satlasana taluka of Mahesana district of Gujarat. The findings revealed that 

the majority (42.87 per cent) of the respondents had low knowledge level about different aspects of scientific 
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cultivation technology of oilseed crops before participating in the farmers training. These farmers were trained at 

Sardar Smruti Kendra, JAU, Junagadh in different aspects of scientific cultivation technology of oil seed crops. 

After training, majority of the respondents (46.94 per cent) had medium level of knowledge about scientific 

cultivation technology of oil seed crops. The difference between before and after training is increase 18.37 per 

cent in medium, 14.29 per cent in high and 08.16 per cent in very high group of knowledge level of farmers. The 

findings of this study highlighted that there was a significant gain in the knowledge level about different aspect of 

scientific cultivation technology of oilseed crops by the training programme.

T2-017 Achievement Motivation and its Relationship with Group Dynamics

Effectiveness of Farmers Interest Groups

A. R. Darji and J. K. Patel

Department of Extension Education, BACA, AAU, Anand

ayusheedarji22@gmail.com 

Motivation towards an achievement is the basic drive of the group members for all their actions. Group members 

will satisfy their needs through different means, and are driven to succeed for varying reasons both internal and 

external. Achievement motivation is the mean to satisfy the need of the group members for success and to attain a 

sense of personal accomplishment. Keeping this in view, an attempt has been made to study Achievement 

motivation and its relationship with Group Dynamics Effectiveness of FIGs. With this regards the present study 

was conducted in Ahmedabad district of Gujarat state. Total 120 FIG members were selected from the four 

talukas of Ahmedabad district. They were interviewed personally by using Gujarati version of questionnaire. 

The findings of this study shows that achievement motivation (0.316**) was significantly affect the group 

dynamics effectiveness of the respondents.

T2-018 Effectiveness of Integrated Weed Management Training as Perceived by

Trainee Farmers

J. D. Desai, P. C. Patel and J. K. Patel

DoEE, AAU, Anand

desaijd@aau.in

The study was conducted in 2018 - 2019 on randomly selected 120 trainee farmers who were trained under 

AICRP - weed management project, Anand Agricultural University, Anand about the various aspects of IWM. 

The results revealed that out of twenty items which reflects the effectiveness of training, lodging facilities ranked 

first with a mean score of 1.78, followed by training duration and training helpful in reducing the cost of 

cultivation and increasing production with a mean score of 1.76 ranked second, training time ranked third with a 

mean score of 1.75, classroom facilities, boarding arrangement and information regarding spraying of herbicide 

ranked fourth with a mean score of 1.73, communication skill of resource persons ranked fifth with a mean score 

of 1.72, transport facilities and field visit ranked sixth with a mean score of 1.71, timely information about day to 

day activities ranked seventh with a mean score of 1.70, regarding innovative information ranked eighth with a 

mean score of 1.69, training method ranked ninth with a mean score of 1.68, sequencing of content (1.67) ranked 

at tenth. 
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T2-019 Empowerment of Women through Value Addition Trainings conducted by

Krishi Vigyan Kendra - Morbi

H. D. Mehta, D. A. Saradava and D. S. Hirpara

KVK, JAU, Morbi, Gujarat

hemangidmehta@gmail.com

Empowerment is process that makes women understand her unique potential and enables her to break barriers to 

make her realize that she has the capacity to utilize her full potential. But it is unfortunate that because of 

centuries of inertia, ignorance and conducted to measure empowerment of rural women in terms of socio-

psychological and economic  empowerment after getting training from Krishi Vigyan Kendra Morbi was 

conducted Value addition Trainings for women for year 2017-2019 were included in the study. A sample of 168 

trainees was drawn by applying probability proportional to size (PPS) sampling method and data were collected 

personally from the selected trainees by using an interview schedule. The findings of the study revealed that even 

after getting training from Krishi Vigyan Kendra-Morbi - The socio- psychological and economic empowerment 

level of majority of the trainees was increase. Age, Social participation and mass media exposure of trainees had 

positively and significant relationship with level of Empowerment. So the boost up can be provided in the 

women empowerment by providing training on value addition.

T2-020 Constraints and Suggestions of the Tribal Farmers in availing 

Credit in North Gujarat

R. R. Prajapati, A. R. Deshpande and R. N. Patel

Department of Extension Education, SDAU, Sardarkrushinagar

rrprajapati.sdau@gmail.com

The study was conducted in North Gujarat. Multistage random sampling technique was used for the study. Three 

tribal dominating districts of North Gujarat viz., Banaskantha, Sabarkantha and Aravalli were selected 

purposively. Two tribal dominating talukas from each selected district, three villages from each selected taluka 

and ten tribal farmers from each village were selected randomly. Thus, the final sample consisted of 180 farmers. 

The result shows that majority of the tribal farmers had difficulty in getting lenders to approve loans on time 

(65.56 per cent), delays in disbursement (61.11 per cent), lack of knowledge for availing credit (53.89 per cent) 

and hindrance posed by other members of farmers' cooperatives (51.11 per cent). Whereas, too many documents 

to sign (48.89 per cent) and high rate of interest (45.00 per cent) were other constraints reported by considerable 

number of the tribal farmers. The important suggestions offered by the tribal farmers for ease of availing the 

credit were; banks should approve loans on time (62.22 per cent), avoid delays in disbursement of loan (54.44 per 

cent), short term loan should be interest free (53.89 per cent) and procedure should be made easy (50.55 per cent).
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T2-021 Credit Repayment Behavior of the Tribal Farmers in North Gujarat

V. T. Patel, R. R. Prajapati and R. N. Patel

Department of Extension Education, SDAU, Sardarkrushinagar

rrprajapti.sdau@gmail.com

The study was purposively conducted in the tribal dominated talukas of Banaskantha, Sabarkantha and Aravalli 

districts of the Gujarat state. From 6 talukas, 18 villages and 180 respondents were selected by multistage 

purposive sampling technique.  The result shows that more than half of the tribal farmers completely repaid the 

loan taken for crop loan, implements/MIS, animal and shed in case of loan for purchasing tractor 41.66 per cent 

of the tribal farmers completely repaid the loan. Whereas, one-fourth to one-third of the farmers partly repaid the 

loan and from nine to seventeen per cent of the farmers not at all repaid the loan taken for various purposes. The 

reasons expressed by the tribal farmers for repayment of credit were; desire to get the next loan for next season 

and better crop yields they got with the use of the credit. Whereas, less rainfall in monsoon and imagination that 

government may waive the loan were the reasons expressed by the tribal farmers for not repayment of the loan.

T1-022 Women's Empowerment and Nutritional Status of their Children in Dholka

and Anand Taluka

Gayatree Jadeja, Heena Chavda and J. K. Patel

KVK, AAU, Arnej

gayatreejadeja@gmail.com

Empowerment is an important tool for increasing political, social and economic strength of an individual and 

developing confidence in one's own capabilities. Women's disempowerment creates barriers to social 

development and resulted in severe consequences for child health and nutrition. As women are often the primary 

caregivers, their empowerment can influence nutritional status of their children but there is dearth of study on 

women empowerment and nutritional status of their children. Keeping in view this study was undertaken. The 

study was conducted in Anand and Dholka Taluka of Gujarat state. Five villages of each taluka were selected 

randomly. The sample size was one hundred women having children aged six to sixty months. Ten women 

respondents were selected randomly from each village constituted total 100 respondents. Tools for data 

collection were digital weighing scale, height board or stature meter and structured interview schedule. Z-score 

was used to determine underweight, stunting and wasting based on WHO Growth Standard. Individual face-to-

face interview of mothers having children aged 6-60 months was taken by using teacher made well structured 

gujarati version interview schedule. Women's empowerment was assessed using Women's Empowerment Index. 

The results revealed that the prevalence of underweight, stunting and wasting among children were 58%, 32% 

and 29% respectively. More than 50% of respondent mothers were having normal nutritional status. Frequencies 

of undernourished women were more in Dholka (36%) while in Anand it was 20%.. Earning status was low in 

63% women, ownership was very low in 62% of women, the decision making was high in vast majority women 

(83%), participation was low in 83% of women and educational status was medium level in 48% of women. Vast 

majority i.e. 86 percent of participant women were moderately empowered. It can be concluded that mothers 

may have a profound influence on reducing child under nutrition if they are educated and empowered. 

Empowerment of mothers is need of hour for proper good health and nutritional status to be given to child. 
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T2-023 Impact of Self Help Groups on Political and Legal Empowerment of Women

M. K. Bariya, Hansa Patel and S. J. Parmar

KVK, Ambuja Cement Foundation, Kodinar, JAU, Junagadh

minaxibariya@gmail.com

A woman is said to be politically and legally empowered when she has the awareness and power to act in 

accordance with the rights and rightful role of women in society and polity. The means of achieving political and 

legal empowerment are: political and legal awareness, participation in political activity, membership in political 

parties, position of power etc. The present study was conducted in Amreli district of Gujarat State where SHGs 

are formed under Integrated Watershed Management Progrmme (IWMP) since last four years. Ten villages were 

selected from different five talukas where SHGs are working coordinating and effectively. Nine SHGs and nine 

Non SHG member women were selected from each of the villages to know the impact of SHGs on Empowerment 

of women. The result found that the independent sample 'Z' test showed that there was highly significant 

difference in the mean values of SHG members and Non SHG members in case of leadership development and 

knowledge about legal rights. 

T2-024 Women Empowerment in India: Status of Higher Education

Neeta Khandelwal, Simple Jain and Pragaya Dashora

ASPEE College of Home Science and Nutrition, SDAU, Gujarat

neeta.udr@gmail.com

After-independence, women rights, education, and participation are a major concern for the development of our 

country. The government put a lot of efforts and develops strategies for women empowerment and their overall 

development. Though Indian society has faced challenges against women equality and a lot of media attention 

for the crime against women. It means that we have a contradictory situation so far as women empowerment is 

concerned. Traditionally, Indian females still backward in terms of education, nutritive food, and health care. 

However this situation seems to be changing fast, particularly in education sector. Literacy rate for women in 

India has steadily increased from ~8.9% in the year 1951 to ~65.5% in the year 2011. Gross enrolment ratio 

(GER) in higher education for female (23.2%) is comparable to that of male population (25.3%).Females 

constitute ~45.5% of the total enrolment in higher education. Women represent ~28% of STEM undergraduate 

students which is higher than USA (20%) and UK (16%). Almost 60% of students in medical colleges and ~58% 

of M.Sc. students are women. Out of 21,830 Ph.D. awarded in the year 2014, ~39% were women recipient. 

Education is an essential means of empowering women with the knowledge, skills and self-confidence necessary 

to fully participate in the development process, thus it is obvious that we are on right track.  

T2-025 Relative Suitability of Skill Oriented Training Needs among Rural Women 

P. S. Sharma, N. B. Jadav and S.V. Undhad

KVK, JAU, Pipalia (Dhoraji), Rajkot

pinkisharma@jau.in

Rural women in our country constitute an important work force in agriculture and allied sectors and are vital to 



223

the well-being of farm households. Nearly half of the available human resource in India is women. Majority of 

them are living in rural areas and most of them are illiterates, unskilled, socially backward and having poor 

resources and economic status. Hence, there is a need to change their capacity to work, increase knowledge, 

enrich their skills and improve their economic status. For effective organization of skill oriented training 

programme, the respondents were asked to give their opinion regarding training method, place and time of 

training of teacher-trainer. Hence to find out the effective relative suitability the present study was conducted on 

a sample of 80 respondents who were working in rural areas and are indulged with home science, agriculture and 

animal husbandry related activities. For which the mean score on different types of training method with 

different places and at different timings of giving training which was further got categorized into ranks 

separately. It was found that majority of the respondents were having small size of land holding and from middle 

age having primary level of education who were basically residing living in nuclear family. Results further 

revealed that method demonstration was the most effective type of training (WMS=2.19) in the type of training 

methods for appropriateness and suitability. Training at village level was the most effective and highly preferable 

place to grasp the skill oriented training with a weighted mean score 2.14 and thus scored first rank with respect to 

suitability according to training place. Training time of teacher-trainer is also important for fruitful result while 

training for which results found that before monsoon season (WMS=2.08), training time is most effective.

T2-026 Assessment of Skill Oriented Training Needs among Rural Women of Rajkot District

P. S. Sharma, V. S. Prajapati and N. B. Jadav

KVK, JAU, Pipalia, Rajkot, Gujarat

pinkisharma@jau.in

The performance of developmental roles more efficiently and effectively by women calls for specialized 

knowledge and skill up gradation based on their skill training needs. Training plays an important role in 

advancement of human performance as it provides a systematic improvement of knowledge. There is a great 

need to properly skill and thus significantly improved the large workforce so that they can become a major part of 

the economy through skill-oriented jobs. Hence the present study was conducted to find out the skill oriented 

training needs in agriculture, home science and animal husbandry with three-point rating scale of most needed, 

needed and not needed. A sample of 80 respondents was purposively selected from eight villages who were 

working in agriculture, home science and animal husbandry related activities. Respondents were approached to 

assess their skill oriented training needs in all the three activities. It was found that majority of the respondents 

were having small size of land holding and from middle age having primary level of education who were 

basically residing living in nuclear family. Results further revealed that women need maximum skill training in 

home science (WMS=1.37) followed by animal Husbandry (WMS=1.35) and agriculture related activities 

(WMS=1.3). Further analysis on subtopics under each of the subject resulted that in home science most 

important subtopics who scored first rank is training needs about diet of pregnant and lactating mother with a 

WMS=1.60. Similarly, in animal husbandry first and foremost women need skill oriented training needs in 

making of cheap compound nutritious livestock feed. As far as agriculture part, result revealed that they need 

mostly training in proper use of Drudgery Improved agricultural equipment with a WMS=1.56 and thus scored 

first rank.
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T2-027 Productivity and WUE of Sorghum (Sorghum Bicolor L.) under Different

Land Levelling and Sowing Methods on in Black Cotton Soil of South Gujarat

R. Kumari, B. Sharma and P. Kumari

NMCA, NAU, Navsari

reenakumari.bhu@gmail.com

The productivity of black cotton soil is improved by management of land levelling with adaption of improved 

sowing technique. The study was conducted at agricultural engineering farm of Navsari Agriculture University, 

Navsari, Gujarat during two consecutive Rabi season of 2015-16 an 2016-17. This study has been designed for 

evaluation of impact of the laser land levelling versus traditional land levelling with different sowing methods on 

crop yields and water use efficiency. The experiment comprised two methods of land levelling viz. L  1

(Conventional levelling) and L  (Laser levelling) and three methods of sowing viz. B  (Ridge & Furrow), B  2 1 2

(Double row bed sowing) and B  (Triple row bed sowing) under large plot technique (CRD) with three time 3

-1repetition. The sorghum crop was selected and applied dose of N:P fertilizer were 80:40 kg ha , out of this 50% N 

was applied at the time of sowing and rest after one month of sowing where as 100% P applied as basal. The 
-1application of FYM was done one month before @ 10 tonne ha . The intercultural operation was same for all 

plots. The levelled field was improved growth and yield attributes of sorghum crop whereas sowing methods also 

affected the growth and yield of sorghum. The laser levelled field was recorded higher soil moisture content in 

soil profile as compared to conventional method. In different combination of levelling and sowing methods, 

higher yield of sorghum was recorded under lesser levelled field with double row bed sowing method whereas 

higher water use efficiency in lesser levelled field with triple row bed sowing. The conclusion of study is that the 

improved sowing method under level field might be directly affected soil moisture content and production of 

sorghum crop as compare to unlevelled field. 

T2-028 Benefits Derived by ATMA Beneficiaries FIG Members

V. M. Patel, J. J. Mistry and J. K. Patel

Polytechnic in Agriculture, SDAU, Khedbrahma, Sabarkantha

pateljashvant080@gmail.com

ATMA is a registered society, an institutional platform to integrate public-sector extension programs across line 

departments, link research and extension in the districts, and decentralize decision making through a bottom-up 

planning process and all extension activities are based on a strategic research and extension plan (SREP) 

prepared using participatory rural appraisal (PRA) in each district. The present study was conducted in 

Gandhinagar district of Gujarat State. Twenty villages from all four talukas of Gandhinagar district with higher 

area under cotton and wheat cultivation were selected for the study. Ten ATMA beneficiaries cultivating cotton 

and wheat crop from each selected villages were selected randomly and thus, total 200 ATMA beneficiary 

farmers were selected as respondents. The result of the study reveals that 87.50 per cent of the ATMA 

beneficiaries took complete benefit of agricultural literature followed by  farmers-scientists interaction, farmer 

field school, demonstration on own field, within district exposure visit, capacity building, within district 

training, input credit, with in state training, with in state exposure visit, outside the state exposure visit, outside 

the state training, ATMA best group award and ATMA best farmers award with 77.50, 72.50, 69.00, 67.50, 64.00, 

44.00, 42.50, 44.00, 42.50, 36.50, 28.00, 24.00, 18.00 and 7.50 per cent, respectively.
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T2-029 Stepwise Regression Analysis of Independent Variables and Socio-economic

Consequences among Beneficiaries as a result of Wadi Project

R. P. Khule, G. R. Patel and M. C. Ahire

Associate Dean (LAE) Office, MPKV, Rahuri

rahul44khule@gmail.com

The Wadi project mainly involves development of orchard (locally known as Wadi) on degraded lands. Mango, 

Cashew, Guava, Custard apple, Aonla, Lemon, Sapota and Drumstick are the major fruit crops that are cultivated 

by the tribal through WADI project. The present study was examined the stepwise regression analysis of 

independent variables and socio-economic consequences among beneficiaries as a result of Wadi project. The 

study was conducted in Navsari, Valsad and The Dangs districts purposively, because the Wadi project was 

started in 1982 in these three districts with maximum number of beneficiaries of the project. A list of all tribal 

beneficiaries of Wadi project was collected from the BAIF-DHRUVA office of Village Lachhakadi, P. O. 

Gangpur, Tal. Vansda, Dist. Navsari, Gujarat. The proportionate random sampling method was used for selection 

of 200 tribal beneficiaries from the 55 villages of 4 talukas of three districts of South Gujarat for the present 

investigation. The eleven independent variables namely cohesiveness, education, land holding, risk orientation, 

source of information, aspiration, occupation, training acquired, distance from market, scientific orientation and 

economic motivation were accounting influence on socio-economic consequences occurred among tribal 

beneficiaries as a result of Wadi project.

T2-030 Drudgery of Farm Women in Agricultural Activities in

Udaipur District of Rajasthan 

Malek Shanabanu and Hafizmiya

Rajasthan College of Agriculture, Udaipur, Rajasthan

malekshana53@gmail.com

A study was conducted in Udaipur District of Rajasthan state. The purpose was to know drudgery faced by farm 

women in agricultural activities in Udaipur District of Rajasthan. The diagnostic study was confined to 2 Tehsil 

of Udaipur District and from these two Tehsils 10 Villages were selected for study. The findings of the study 

revealed that majority of farm women (80.00 per cent) were from middle age group, most of them (51.00 per 

cent) were illiterate, were from joint family type (66.00 per cent), 5 to 6 members in family size (65.00 per cent) 

and majority were married (93.00 per cent), < 1 ha of land holding (63.00 per cent), less than half (43.00 per cent ) 

had 10,000 to 50,000 annual income, more than half (65.00 per cent) had average working condition, majority 

had (76.00 per cent) low level of social participation and majority (71.00 per cent) had low level of extension 

participation, medium level of source of information(81.00 per cent), majority (96.00 per cent) had seasonal 

employment pattern and less than half followed (48.00 per cent) average 6 to 7 working hours per day. Majority 

of farm women (86.00 per cent) had medium level of participation in agricultural activities in which highest 

participation in livestock, intercultural operation and land preparation whereas lowest participation in poultry, 

goatry and irrigation activities. In this study majority (83.00 per cent) faced high level of drudgery in agricultural 

activities like intercultural operation and harvesting & post harvesting activities. Majority (70.00 per cent) had 

favourable opinion about ways to minimize drudgery and improving efficiency in agricultural activities.
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T2-031 Agriculture Entrepreneurship: An overview on Challenges and Prospects

Gautam Parmar, Swati Sharma, and Alpesh Leua

AABMI, NAU, Navsari

gautam.parmar@nau.in

Agriculture is considered as backbone of Indian economy; around 70 per cent of rural population depends on 

agriculture and allied activities for their livelihood. But in Indian agriculture farmers still follow traditional 

practices as the scientific approach and farm mechanization has not much penetrated in Indian agriculture. So, 

there is urgent need for technological advancements in Indian agriculture for boosting the growth of this sector. 

In this regard Entrepreneurship is an important facet of industrial growth and development of a nation. It is the 

backbone of a nation that helps in maximizing its performance in every field. The agriculture is the field which 

have numerous opportunities for new ventures. The major opportunities are like scientific approach to farming, 

value addition to the products, medicinal and aromatic plants farming, farm mechanization, use of ICT tools in 

agriculture, information management etc. But there many challenges hindering the growth like lack of fund 

management, proper knowledge of agriculture, finding of new market etc. In this regard the present paper 

discusses the opportunity and challenges faced in successful implementation of agricultural entrepreneurship 

concept in India.

T2-032 Major Horticultural Crops and Adoption of Latest Technology through NSS

(National Service Scheme)

J. M. Vashi, S. N. Saravaiya and K. D. Desai 

Department of Vegetable Science, NAU, Navsari

jmvashi@gmail.com

Special Camp of NSS (National Service Scheme) were organised as regular and mandate base activity by NSS 

Volunteers of ASPEE College of Horticulture & Forestry, Navsari Agricultural University Navsari, during 2018 

and 2019 at Village Gadat (Ta-Gandevi, Dis-Navsari, Gujarat). Major intention of such camp was to know the 

social services which were carried out jointly by local Ambica Kelavni Trust and Gadat Vibhag Vividh Karyakari 

Sahkari Sangh Ltd. The volunteers were assigned for socio-economic survey of gadat village. They survived and 

also visited local mango and sapota orchardist and comes on point that farmer's were facing tremendous problem 

in these two fruit crops due to climate change. Major outcomes of this survey were uneven and irregular 

flowering and fruit setting as well as major pest- disease incidence in particularly mango crop during this year. As 

outcome of this survey, one Horticultural Crop Seminar was organised during NSS Special Camp with 

Collaboration of Gadat Vibhag Vividh Karyakari Sahkari Sangh Ltd. During this seminar farmers and scientists 

were interacted for prevailing situation and tried to find out remedies for both mango and sapota crop related 

problems. Major technological points were discussed and latest update was also informed by concern scientist to 

farmers. Technical need of adoption were find out as : Use of plant growth regulators and foliar feeding of 

nutrients as well as adoption of top working and heading back technology for rejuvenation for old orchard. 
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T2-033 Constraints Faced by ATMA Personnel in their Professional Competence

K. G. Khadayata, S. R. Patel and S. A. Sipai

DoEE, AAU, Anand, Gujarat

kaushikgk707@gmail.com

The study was undertaken on ATMA Personnel of middle Gujarat region, in which all the (nine) districts were 

covered. Ex- post facto research design was used and conducted on a random sample of 109 ATMA personnel as 

respondents. For the present study, important constraints faced by the ATMA personnel in descending order of 

rank were: contractual job system, lack of sufficient staff/ manpower in the organization, salary not provided 

according to government guidelines, extra workload than the mandatory job work, the increment in salary is not 

provided as per the govt. guidelines and also major suggestions as endorsed by the ATMA personnel to overcome 

their constraints in improving professional competence in descending order of rank were: Need to change job 

pattern from contractual to permanent basis, need to provide salary according to govt. guidelines, ATMA 

personnel should not be engaged in non-mandatory work, the vacant posts at all the levels of the system should be 

filled up, office space at block level for BTM and ATM level officers should be provided.

T2-034 Effect of Urbanization on Agriculture in Peri-Urban Area of Kolhapur

Sadhana Unde, V. J. Tarde and S. S. Patil

RCSM College of Agriculture, Kolhapur, Maharashtra

tardevj@yahoo.co.in

The present study on "Effect of urbanization on agriculture in peri-urban area of Kolhapur" was conducted in 

Kolhapur district of Maharashtra state. The descriptive and diagnostic design of social research was used. In all, 

150 respondents were selected by simple random sampling method. The data were collected by personally 

interviewing the respondents with the help of structured interview schedule. The data collected were carefully 

examined, classified, quantified and tabulated. Frequencies, Mean, Standard of deviation and were employed for 

interpreting the results. The results reflected that, more than half (50.67 per cent) of the respondent stated overall 

negative effect with 38.60 per cent medium effect intensity with respect to crop cultivation aspect. Regarding 

livestock aspects, majority of the respondents (69.20 per cent) stated overall negative type effect of urbanization 

and its intensity was medium (38.38 per cent). About agricultural market, all the respondents (100.00 per cent) 

stated overall positive effect on availability of transport facilities and availability of nearby market for 

agricultural produce and its intensity was 58.00 per cent high and 41.00 per cent medium. It was also observed 

that, majority of the respondents (64.67 per cent) stated overall negative effect of urbanization with low effect 

intensity of 58.60 per cent on personal aspects of the farmers. Large majority (80.00 per cent) of the respondents 

stated overall negative effect on economic aspects with 55.50 per cent low effect intensity. In case of the land 

locked by the business man and transformation of the agricultural land into nonagricultural land all (100.00 per 

cent) the respondents stated overall negative effect with 68.67 per cent medium effect intensity.
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T2-035 Constraints Faced by Rural Women during Participation in 

Household Production System

M. J. Patel and M. R. Bhatt

Department of Extension Education, NMCA, NAU, Navsari

maulipatel8140117127@gmail.com

This present study entitled "Constraints faced by rural women during participation in household production 

system" was conducted in the year 2018-19 in Vansda, Chikhali and Khergam Talukas of Navsari district of 

Gujarat, thus Two villages from each taluka were selected randomly.  Ten rural women from each village were 

selected as the respondents for the study with a sample of 120 respondents were studied. The ex-post facto 

research design was used for the research study. Household works are subjected to encompass everything, which 

is completed to organize and care for a family and a home, consisting of normal domestic, and social work and 

also monetary work, which are carried out while last at home. In this way rural women's participation in 

agriculture, different occupations like teaching, selling matters etc. and family activities are income generating 

as properly as expenditure saving. So, it is necessary to eliminate constraints faced by rural women during 

participation in all these activities. Major constraints experienced by the rural women were prescribed roles of 

women in society, higher time consumption for household work, child care and agricultural work at same time 

were increase work load, poor educational background, and dominance of male members in family. 

T2-036 Suggestions of the SHG Women Members to Strengthen the Activities of the SHG

Nidhi, B. N. Kalsariya and A. S. Jat

Polytechnic in Agriculture, JAU, Junagadh

aroranidhi156@gmail.com

Self-Help Group is a small voluntary association of poor people preferably the same socio-economic back drop. 

The micro- credit given to them to start enterprises and it can be for all women and all men group. However, it has 

been the experience that women's groups perform better in all the important activities of SHGs but SHG women 

had suggested some suggestions for improvement in the performance of the SHGs and their activities. The most 

important suggestions offered by the respondents to overcome the constraints were; training programmes should 

be arranged on online system, there should be any permanent transportation facility for SHG and marketing 

facility should be improved.

T2-037 Constraints Faced by the Sarpanchs in Implementation of Selected Rural

Development Activities in Tapi District of Gujarat State

B. J. Sangada, N. M. Chuhan and V. N. Parmar

PIA, NAU, Vyara

bs5462@live.com

rd th
Panchayati Raj was implemented by the government of India with 73  amendment of the constitution on 24  

April 1993. The system of democratic decentralization has three tier system i.e. Zila Panchayat at district level, 

Taluka Panchayat at block level and Gram Panchayat at village level. These panchayats are entrusted a wide 



range of activities for rural development and welfare of people and meant for direct supervision and 

implementation of the programmes like agricultural development, child development, adult education and other 

family and community welfare programmes. All these activities are performed by under the supervision of the 

elected representatives of the panchayats. Hence, the effectiveness of implementation and execution of rural 

development programmes depend on the involvement and performance of these people regarding such activities 

to a great extent. Majority of Sarpanch facing the constraint of Delay in sanctions and permission for 

development works from upper levels followed by Lack of interest of Govt. servents/officers in rural 

development works.

T2-038 Effectiveness of Training on Knowledge of Trainee Farmers about 

Integrated Weed Management

J. D. Desai, P. C. Patel and B. D. Patel

DoEE, AAU, Anand

desaijd@aau.in

The study was conducted in 2018- 2019 on randomly selected 120 trainee farmers who were trained under 

AICRP - weed management project, Anand Agricultural University, Anand about the various aspects of IWM. 

The results revealed that before the training slightly less than half (48.33 %) of the trainee farmers had a medium 

level of knowledge about IWM, followed by 24.17 per cent had a low, 19.17 per cent had a high and 6.67 per cent 

had a very low level of knowledge, respectively. Whereas, only 1.67 per cent of them had a very high level of 

knowledge. In case of knowledge after training, slightly more than two fifth (43.33 %) had a high level of 

knowledge, followed by 30.00 per cent had a very high, 21.67 per cent had a medium and only 5 per cent had a 

low level of knowledge, respectively. In case of effectiveness, mean knowledge index before training was 48.34 

and it increased to 70.43 after training programme. Thus, net gain in knowledge index was 22.09.

T2-039 Effectiveness of  Training on Attitude of the Trainee Farmers about

Integrated Pest Management

P. C. Patel, J. D. Desai and S. D. Patel

DoEE, AAU, Anand

desaijd@aau.in

A study was conducted in 2018- 2019 on a randomly selected 120 trainee farmers who were trained by the 

Department of Entomology, B. A. College of Agriculture, Anand Agricultural University, Anand about the 

various aspects of IPM. The results revealed that before training, 38.33 per cent of the trainee farmers had a 

moderately favorable attitude, followed by 25 per cent had a less favorable, 17.50 per cent had a least favorable, 

16.67 per cent had a more favorable and only 2.5 percent had a most favorable attitude, respectively. Whereas, in 

case of after the training programme it was found that 51.67 per cent had a more favorable attitude, followed by 

26.67 per cent had a moderately favorable, 19.16 per cent had a most favorable and 2.50 percent had a least 

favorable attitude, respectively. Whereas, none of the respondent was found to have a less favorable attitude, 

respectively. In case of effectiveness, mean attitude score of the trainees towards integrated pest management 

before training was 21.39 and reached to 29.52 after training. Thus, the change in attitude score after training was 

found 8.13.
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T2-040 Effectiveness of Training on Symbolic Adoption Behavior of the

Trainee Farmers about Integrated Weed Management

J. D. Desai, P. C. Patel and D. D. Chaudhari

DoEE, AAU, Anand

desaijd@aau.in

The study was conducted in 2018 - 2019 on randomly selected 120 trainee farmers who were trained under 

AICRP - weed management project, Anand Agricultural University, Anand about the various aspects of IWM. 

The results revealed that slightly less than half (47.50 %) of the trainee had a low level of symbolic adoption, 

followed by very low, medium, high and very high level with 29.17 per cent, 14.17 per cent, 5.83 per cent and 

3.33 per cent, respectively. Whereas in case of symbolic adoption after training, exactly two fifth (40 %) of them 

had a high level of symbolic adoption, followed by medium, very high, low and very low level with 29.17 per 

cent, 17.50 per cent, 10 per cent and 3.33 per cent, respectively. In case of effectiveness, before training 

programme a mean score of symbolic adoption of the trainees with respect to different practices related to 

Integrated Weed Management was 32.40 and it increased to 64.82 after training with a net gain of 32.42.

T2-041 Agribusiness Anxiety of Postgraduate Students of Anand Agricultural

 University of Gujarat

Y. H. Rathwa, R. Chaudhari and N. Thakor

Department of Agril. Extension and Communication, AAU, Anand

yogeshrathva00@gmail.com

Agribusiness is a generic term for the various businesses involved in food production including farming and 

contract farming, seed supply, agrichemicals, farm machinery, wholesale and distribution, processing, 

marketing and retail sales. Anxiety can create feelings of fear, worry, uneasiness and dread. Due to business 

anxiety, many postgraduate students are not in position to take advantages of agribusiness for their self 

employment. So, present study was conducted in Anand Agricultural University to analyze agribusiness anxiety 

of postgraduate students. Ex-post facto research design was used. The study was conducted on a random sample 

of total 50 postgraduate students. The major findings based on the study was that (62.00 %) had belong to up to 23 

years category, (78.00 %) of the student pursuing M. Sc. Degree and (22.00 %) had pursuing Ph.D. degree, 

majority (78.00 %) of the students had first class, (68.00 %) of the students belonged to urban area and (32.00 %) 

students belonged to rural area, (56.00 %) students had know the more than two languages and (44.00 %) 

students had know two languages, (50.00 %) students had agriculture as a family occupation, (58.00 %) students 

had annual income up to 1.5 lakh, (36.00 %) of the students father had received graduation, (40.00 %) students 

mothers had receive higher secondary, (60.00 %) of the students had high basic knowledge of soft skills and 

(52.00 %) of the students had high agribusiness anxiety followed by medium and high agribusiness anxiety 

(34.00 % and 14.00 %), respectively. Only basic knowledge of soft skills had positive and significant correlation 

with the agribusiness anxiety of the postgraduate students of the Anand Agricultural University.
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T2-042 Empowerment of Rural Women through SHGs

J. R. Naik, R. M. Naik and Sonal Tripathi

NMCA, NAU, Navsari

jaimin_naik@yahoo.co.in

The Self Help Groups (SHGs) are considered to be an important institutional mechanism for poverty alleviation. 

Primary data were collected through personal interview method from the SHG members worth a well structured 

and pre-tested schedule. Based on the highest number of self help groups operating the Valsad district was 

selected randomly and, eight villages were selected purposively from the Taluka for the study. Five SHGs were 

randomly selected from each village. The SHGs which carried out income generating activities were purposively 

selected. Thus a total of 40 groups from 08 villages with three members from each self - help group were selected 

randomly for the collection of required information for the study. Thus the total sample size was 120. The present 

study was undertaken with the objectives to study the general characteristic features of the members, the loan 

availed by the members and their savings position, factors motivating the members to join the SHGs and to 

elucidate the opinion of the members regarding the micro financial institutions. In case of opinion about the 

functioning of SHGs and Bank / NGO the respondents were asked to give their on a 3 point continuum scale i.e., 

Yes, Partly and No. The present study shows that rural women were able to increase their savings and income 

trough the help of SHGs. The study emphasizes the importance of the self help promoting institutions like banks 

and the NGOs. The NGO intervention was the major motivating factor for the women to join the SGHs. The 

women opined that these institutions were initiators for starting income generating activities and their guidance 

is needed. There is need to encourage and establish SHGs in all villages for the betterment of poor particularly the 

women. 

T2-043 Knowledge Level of Beneficiary and Non-Beneficiary Farmers

about Okra Production Technology

J. B. Dobariya, G. G. Chauhan and C. M. Bhaliya

KVK, NAU, Waghai, Dang, Gujarat

dobariyajignesh@yahoo.com

The present study conducted in dangs district of Gujarat state. In all 120 respondents, 10 from each village were 

selected from Waghai, Ahwa and Subirtaluka by random sampling techniques. Okra is a major rabi vegetable 

crop specially grown in dang where, Krishi Vigyan Kendra scientists are motivating the farmers to enhance their 

knowledge level regarding okra production technology. It was found that FLD beneficiary farmers were having 

knowledge about irrigation (78.90%), sowing time (78.33%), method of sowing (78.33%) and selection of land 

(77.77%), practices where as non-beneficiary farmers were reported less knowledge i.e. 68.88, 66.11, 63.88 and 

63.33 per cent with regard to sowing time, selection of land, method of sowing and timely harvesting of crop 

respectively. It was suggested that farmer's participation in extension activities like training, demonstration, 

exhibition, agricultural quiz programmes and farmers fair etc organized by KVK played an important role in 

increasing knowledge of improved agricultural technologies of okra crop. 
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T2-044 SWOT Analysis of Agricultural Technology Management Agency in Navsari

District of Gujarat

P. B. Khodifad and D. H. Pandya

Department of Extension Education, NMCA, NAU, Navsari

pbkhodifad@nau.in

Agricultural Technology Management Agency (ATMA) is a registered autonomous body responsible for 

technology dissemination at the district level. It has been presumed to be a best approach for transferring the 

agricultural technologies to the farmers' doorstep having all strength and opportunities and address the all issues 

confronted in previous agricultural development programmes. This presumption may lead to innovation bias 

that nothing lacuna in the ATMA project. During the implementation of the ATMA project many positive and 

negative issues may be obvious to the stakeholders, especially to its beneficiaries, of the ATMA project. With this 

view, an effort was made to analyze strength, weakness; opportunities and threats (SWOT) of ATMA project in 

Navsari district. The study presented here undertaken in Navsari district of South Gujarat region for a random 

sample of 100 members of Farmers Interest Group (FIGs). To find out the strength, weakness, opportunity and 

threats of ATMA, a quantified SWOT analysis was worked out. Results of the study shows that mobilizing the 

farming community for agriculture transformation (98.00 per cent), Farmers and field constraints specific 

technology (93.00 per cent), Effective extension service delivery system (90.00 per cent), Extensive grass root 

coverage (79.00 per cent) and Involvement of farmers in planning (52.00 per cent) were the important strengths; 

and  women mainstreaming in agricultural development activities (100.00 per cent), ATMA should open new 

avenue for market and agro processing within the district (98.00 per cent), increase socio-economic status of 

farmers (93.00 per cent), scope of good convergence among stakeholders (76.00 per cent) and ATMA provides 

opportunities in decision making to farmers through participation (65.00 per cent) were the vital opportunities of 

the ATMA. On the other hand, lack of qualified technical man power in ATMA (97.00 per cent), inefficiency of 

ATMA officials in technical guidance (96.00 per cent), inadequate facilitation of ATMA officials in formation of 

FIGs (65.00 per cent and low literacy rate among farming community (52.00 per cent) were important 

weaknesses; and reduction of farmers interest in group activities over time (95.00 per cent), government 

decrease budgetary allocation (81.00 per cent), lack of mutual understanding among FIGs members (78.00 per 

cent) and FIG members loss of faith in ATMA (52.00 per cent) were important threats of ATMA project. 

T2-045 Attitude and Technological Knowledge of the Input Dealers regarding Agro Services

S. A. Patel, J. K. Patel and H. A. Patel 

CPCA, SDAU, Sardarkrushinagar

pateljashvant080@gmail.com

Agro input dealers provide technical advice regarding farming techniques, the correct use of inputs and in some 

cases additional services such as output purchasing, equipment rental and soil testing to the farmers. The input 

dealers are not always aware about the recent technologies like new varieties, insecticides, fungicides, 

weedicides and machineries. Ex-post facto research design was used for the study. Banaskantha district of 

Gujarat state was purposively selected. Five talukas viz., Deesa, Tharad, Deodar, Kankrej and Palanpur were 

purposively selected for the present study having more number of input dealers. From the selected talukas, one-

fourth input dealers were proportionately selected for study, accordingly 58, 29, 22, 21 and 20 input dealers were 
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selected from Deesa, Tharad, Deodar, Kankrej and Palanpur taluka, respectively. Thus, total 150 input dealers 

were finalized for the present study. The data were collected by personal contact method with the help of 

structured interview schedule and collected data were coded, classified, tabulated and analyzed in light of 

objectives and in order to make the findings realistic for drawing meaningful interpretation. Three fourth (74.67 

per cent) input dealers had moderately favourable attitude toward agro services. Nearly three-fifth (60.67 per 

cent) of input dealers had medium level of knowledge regarding agro services followed by 20.00 per cent and 

19.33 per cent who had high level and low level of knowledge, respectively. For practice wise knowledge of 

input dealers, all the input dealers (100.00 per cent) had knowledge about care and management in using 

pesticides with higher mean score.

T2-046 Constraints Experienced by the Input Dealers in Providing Agro Services to the Farmers

S. A. Patel, J. K. Patel and V. M. Patel

CPCA, SDAU, Sardarkrushinagar

pateljashvant080@gmail.com

Agro-input dealers are sellers of agricultural inputs that include seeds, fertilizer, crop protection chemicals, farm 

equipment and machines, veterinary products and animal feeds at right time and right place with affordable price 

and quality. Banaskantha district of Gujarat state was purposively selected. Five talukas viz., Deesa, Tharad, 

Deodar, Kankrej and Palanpur were purposively selected for the present study having more number of input 

dealers. From the selected talukas, one-fourth input dealers were proportionately selected for study, accordingly 

58,29, 22, 21 and 20 input dealers were selected from Deesa, Tharad, Deodar, Kankrej and Palanpur Taluka, 

respectively. Thus, total 150 input dealers were finalized for the present study. The data were collected by 

personal contact method with the help of structured interview schedule and collected data were coded, classified, 

tabulated and analyzed in light of objectives and in order to make the findings realistic for drawing meaningful 

interpretation. The important constraints experienced by the input dealers in providing agro services were; 

inadequate training for the input dealers, debit behavior of farmers, insufficient loan facility, short supply of 

inputs in critical time, non-availability of quality seeds, inadequate extension officer support, lack of need based 

technical knowledge and diversification in agriculture. Major suggestions given by the input dealers to 

overcome the constraints in sequential order were; training should be given to license holder input dealers by the 

government, farmers should always buy input in cash, loan facility should be provided for input dealers by 

government, price should be fixed for different inputs by government, need based technical knowledge should be 

provided through university and integrated training programme should be organized at regular interval.

T2-047 Enhancing Farmers Livelihood through Agricultural Developmental Programmes

S. C. Mali, A. Khan and R. M. Naik

Department of Extension Education, NMCA, NAU, Navsari

drshaileshmali@gmail.com

Agricultural developmental programmes serves as a boon for increasing the production of farmers by 

subsequently improving their socio- economic condition. Agricultural development programmes helps farmers 

to enhance their knowledge and they serves as the link between government and farmers. They help in the 

diffusion and adoption of technologies and creating awareness among farmers in their own social system. Apart 
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from increasing the production they provide employment opportunities for rural people and enhances farmers 

creativity towards different agricultural practices which helps in achieving sustainable farming with 

diversification of farm. Rapid agricultural growth continues to be the key towards poverty alleviation. These are 

the milestones in agricultural extension. The agricultural developmental programmes work to promote 

understanding of transitions in food and agriculture. These programmes focuse on extension, research and 

teachings. They put effort to improve rural vulnerable households to faster economic growth and development.

T2-048 Achieving Farmers Self Sufficiency through

Agricultural Developmental Programmes

A. Khan and R. M. Naik

Department of Extension Education, NMCA, NAU, Navsari

anamalikhan76@gmail.com

Self - sufficient agriculture creating an era by integration of employment, entrepreneurship, profit maximization 

and crop diversification. It has initiated step by step process helping agriculture sector to recover from the 

devastation of losses and make farmers self -reliant and achieving stability in their livelihood. Their major 

contribution to economic development strategy has strengthened their domestic farm sector. Providing proper 

trainings will improve the knowledge and skill of farmers so that they can use technologies efficiently. The 

economies are still depending on foreign capital to render self - sufficiency on agricultural commodities we need 

to overcome quarantine restrictions on exports by enhancing self- sufficiency. Developmental programmes 

serves as a strategy to enable the people more of what they want and need. If countries have suitable agricultural 

resources that are underutilized boost in domestic production and can provide important supply contingency that 

can help to stabilize domestic food production.

T2-049 Farmers' Expectation from Junagadh Agricultural University

V. N. Chavda, B. H. Tavathiya and B. N. Kalsariya

Department of Agricultural Extension, COA, JAU, Junagadh

chavdavn@jau.in

st
Junagadh Agricultural University (JAU) is come in to existence from 1  May, 2004. Since 2004 it gives their best 

in education, research and extension. JAU helps farmers in form of information, product and service. The study 

was conducted in Saurashtra region. Out of 11 district of Saurashtra, viz. Junagadh and Gir Somnath were 

selected purposively. Two taluka from each selected district was selected randomly. Three villages were 

randomly selected for this study. Thus, total four talukas were selected, 15 households representing different 

farm-size were interviewed from randomly selected villages. This is followed by a convenient sampling of 60 

farmers from each of the districts, forming a sample size of 180 farmers for the study. The expectation of farmers 

from JAU was measured by asking open ended questions. Majority of respondents were from middle age group 

and had attained Primary school level. The respondents had Medium cropping intensity with medium irrigation 

index. Farmers have a number of expectation from JAU the farmers have had expectation viz. information about 

crop varieties vegetable farming, plant protection management, irrigation management and horticulture farming 

were the major.
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T2-050 Nutrition Education - A Thought for Tribal Area

P. H. Dave and M. R. Prajapati  

SDAU, S. K. Nagar, Gujarat

preetidietcare@gmail.com

Nutrition education can be defined as any set of learning experiences designed to facilitate the voluntary 

adoption of eating and other nutrition-related behaviors conducive to health and well-being. It is an integral part 

of providing nutrition services to the people. Nutrition education is a mechanism to enhance awareness, as a 

means to self-efficacy, surrounding the trigger of healthy behaviors. Tribal people are amongst the poorest 

population and experiencing extreme levels of health deprivation. Tribal follows very distinct dietary pattern and 

mainly rely upon locally available crops. They live in unique physical, socio-economic and cultural 

environment, isolated from general population. In view of their habitat and food habits, they form a distinct 

group compared to other populations. Their food intake is influenced by vagaries of nature, with large seasonal 

variations, depending upon availability of agricultural and forest produce. Several studies have documented a 

close relationship between the tribal ecosystem and their nutritional status. Poor nutritional and health status of 

tribal residing in different parts of India and Gujarat is observed in many research studies. It was also observed 

that tribal have their unique local food products but they are not aware of their nutritive value, scientific cooking 

methods and combinations of food groups and preservation techniques of seasonal foods. Nutrition education 

can play a great role in awaking them on these areas looking at issues such as food security, food literacy, and 

food sustainability. This will surely lead towards achieving food and nutritional security from their limited local 

resources.  Though there are constraints in imparting nutrition education in tribal areas, they can be meet with 

appropriate planning and strategies and awareness can be created. Nutrition education is delivered through 

multiple venues such as Anganwadis, schools, door to door campaign, social gathering etc through formal and 

non formal ways. It involves activities at the individual, community and policy levels. 

T2-051 Socio-Economic Status of Inland Aquaculturist of Navsari District of South Gujarat

T. D. Jadav, C. D. Pandya and R. K. Zinzala

Jalalpore Taluka Panchayat, Navsari

jadavtejash211@gmail.com

Indian fisheries and aquaculture is an important sector of food production, providing nutritional security to the 

food basket, contributing to the agricultural exports and engaging about fourteen million people in different 

activities. The study was conducted to assess the socio-economic status and psychological characteristics of 

inland aquaculturist of Navsari district of south Gujarat. Four talukas selected on the basis of higher number of 

inland aquaculturist. From each talukas five villages were selected on the basis of higher number of inland 

aquaculturist and from each village randomly selected five aquaculturists, thus, total one hundred aquaculturists 

were studied. An ex-post-facto research design was used for the study. The study revealed that that more than half 

(65.00 per cent) of the respondents belonged to medium socio-economic status category followed by 21.00 per 

cent and 14.00 per cent belonged to high and low socio-economic status categories.
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T2-052 Entrepreneurial Behavioural of Male and Female Dairy Farmers

of Jaipur Dairy of Rajasthan

Love Kumar, Radhika Tanwar, and Shubham Mishra

S.K.N. College of Agriculture, SKNAU, Jobner (Rajasthan)

loveagri263@gmail.com

The erratic behaviour of rainfall in India particularly in Rajasthan causes the gradual deterioration of the 

dependency of farmers on agriculture. In such a situation farmer's poor condition cannot be improved by means 

of crop production alone. They need to adopt advanced technologies with the concept of mixed farming so that 

they may earn continuous income throughout the year. Dairy farming is an important source of subsidiary 

income to small / marginal farmers and agriculture labourers. Farmers may get organic manure and milk from 

livestock. The main product of livestock rising is milk which is comparatively more profitable enterprise and a 

good source of continuous income for the farmers. The present study was conducted in Jaipur district of 

Rajasthan in the working area of Rajasthan Dairy Cooperative Federation (Jaipur dairy). In this way a total 

sample of 80 respondents (40 male dairy farmers and 40 female dairy farmers) were selected for the 

investigation. It was found that dairy farmers (66.25%) were from medium age group, 32.00 per cent were 

illiterate, 50.00 per cent engaged in agriculture, 58.75 per cent belonged small family, 56.25 per cent have 

unirrigated land, 32.50 per cent small farmers, 68.75 per cent have medium annual income, 68.75 per cent have 

medium herd size, 58.75 per cent have medium social participation, 65.00 per cent medium range of extension 

contact and 55.00 per cent medium level of economic motivation. As far as entrepreneurial behaviour is 

concerned (63.75%) dairy farmers were from medium level of entrepreneurial behaviour.

T2-053 A Study on Drudgery of Farm Women in Agricultural

Activities in Udaipur District of Rajasthan

S. H. Malek and S. S. Sisodia

Department of Extension Education, RCA, MPUAT, Udaipur

malekshana53@gmail.com

The purpose was to know drudgery faced by farm women in agricultural activities in Udaipur District of 

Rajasthan. The diagnostic study was confined to 2 Tehsil of Udaipur district and from these two Tehsils 10 

Villages were selected for study. The findings of the study revealed that majority of farm women were from 

middle age group, most of them were illiterate, were from joint family, 5 to 6 members in family size and majority 

were married ,majority had < 1 ha of land holding, less than half had Rs. 10,000 to 50,000 annual income, more 

than half had average working condition, majority had low level of social participation and majority had low 

level of extension participation and medium level of source of information ,majority had seasonal employment 

pattern and less than half followed average 6 to 7 working hours per day. Majority of farm women had medium 

level of participation in agricultural activities in which highest participation in livestock, intercultural operation 

and land preparation. In this study majority faced high level of drudgery in agricultural activities like 

intercultural operation and harvesting & post harvesting activities. Majority had favourable opinion about ways 

to minimize drudgery and improving efficiency in agricultural activities.
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T2-054 Farmers'  Self-Sufficiency regarding the Knowledge of

Pesticide Residue of Lufenuron 5.4% EC In/On Chilli Crop

N. R. Chauhan, R. L. Kalsariya and N. S. Litoriya

AAU., Anand, Gujarat

nirmalagri83@gmail.com

Pesticide residue is an emerging problem for vegetable growers. It is a major constrain in the export of the 

vegetables. The knowledge regarding the persistence of pesticide residues in chilli is scanty among the farmers 

community. Realizing the importance of the problem, a field trial was conducted to study the dissipation of 

lufenuron in chilli fruits following application @ 30 and 60 g a.i. ha-1. Two foliar sprays were given at 16-day 

interval. The analysis was carried out by adopting QuEChERS method. One hour after the last foliar application, 

the residues were 0.22 and 0.66 mg kg-1 in/on green chilli fruits in standard and double dose, respectively. The 

levels thereafter declined and reached below determination level on 20th days after last application at either dose. 

The half-life values of lufenuron in chilli fruits were found to be 8.85 and 4.24 days in standard and double dose, 

respectively. It is recommended that picking of green chilli should be done 5 days after lufenuron spray and also 

noted that no residue was found in red chilli fruits and soil at harvest time.  

T2-055 Awareness regarding Healthy Food Practices amongst

Farm Women of Khedbrahma Taluka

P. H. Dave

Food and Nutrition, S. D. Agricultural University, S. K. Nagar, Gujarat

preetidietcare@gmail.com

Nutritional status of the society is considered as one of the important parameter while measuring the quality of 

life and the same is true in the case of farming community. Healthy food practices followed by farm women will 

lead entire family towards better nutritional status and healthy life. Nutritional value of food also depends on 

healthy food practices followed during selection, pre-preparation, cooking and storage of food. Hence, in the 

recent study awareness and adoption of healthy food practices by farm women were studied. The present study 

was conducted in Khedbrahma taluka of Sabarkantha District. The study comprises of three sections. Section 

one comprises of gathering the information regarding socio-economic profile of the respondents, section two 

comprises of checking the awareness of healthy food practices among farm women and section three includes the 

study of healthy food practices followed by respondents. The data were collected by questionnaire method. From 

the present study it was observed that farm women were of heterogeneous group so far as cast and income was 

considered. 81.67 per cent respondents showed medium awareness and 5 per cent respondents showed high 

awareness about healthy food practices. It was observed that level of adoption among the respondents showed 

medium in 67.50 per cent and high in 14.17 per cent respondents about healthy food practices. Adoption level is 

lower than awareness level amongst respondents. Most respondents were aware and had adopted the healthy 

food practices concerning personal hygiene well. But their adoption of healthy food practices related to pre-

cooking, cooking and food consumption were not satisfactory. Respondent's education and education of their 

father / husband, income and type of house had showed significant positive effect while number of children and 

larger family size had shown significant negative effect on the awareness and adoption level of the respondents 

regarding healthy food practices. 



238

T2-056 Occupational Aspiration of Post Graduate Agriculture Students

Nikita Thakor, Vinaya Kumar H. M. and Y. H. Rathwa

Department of Agril. Extension and Communication, AAU, Anand

nikithakor99@gmail.com

Aspiration is considered as one of the important traits of personality of an individual. Study has to be conceived 

as a contribution towards understanding of the nature and extent of aspiration of the students. The present study 

was conducted in the Anand Agricultural University to find out the occupational aspiration of post graduate 

agriculture students. For that, total 50 post graduate students were randomly selected. Finding of the study states 

that majority of the post graduate agriculture students were found in medium level of participation in 

extracurricular activities with favourable attitude towards agriculture education, their family having medium 

occupational and educational status they belong to those families having income more than Rs. 2.0 lakh. Most of 

the post graduate agriculture students secured first class category in SSC, HSC and B.Sc. (Agri). Majority of the 

post graduate agriculture students had medium level of occupational aspiration. Academic performances, family 

educational status, family income, attitude towards agriculture education were positive and highly significantly 

correlated and participation in extracurricular activities and family occupational status shows positive and non-

significant relationship with the level of occupational aspiration of agriculture student's.

T2-057 Relationship between the Profile Characteristics of

the Members of Women SHGs and their Team Work in SHG

Chethan Patil N. D, J. K. Patel and Jigar H. Patel

BACA, AAU, Anand, Gujarat

chethanpatilnvl@gmail.com

Self Help Groups are volunteer associations of individuals formed to achieve some common goals to play a key 

role in improving savings and credit, as well as reducing poverty and social inequalities. The synergetic effect in 

terms of efficiency of the work done can be enhanced by team work. Within the broad context of a team, this 

concept is seen as a group of interdependent individuals working together towards a common goal. This paper 

presents the results of the study conducted on relationship between the profile characteristics of the members of 

women SHGs and their team work in SHGs in Ahmedabad district of Gujarat. Among the selected personal, 

social and psychological variables annual income, market facility, economic motivation, cosmopoliteness, 

achievement motivation and attitude towards SHG had establish positive and significant relationship with their 

team work in SHGs. 
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T2-058 Relationship between the Profile Characteristics of the 

Members of Women SHGs and their Participation in SHG

Chethan Patil N. D, J. K. Patel and K. N. Rana

BACA, AAU, Anand, Gujarat

chethanpatilnvl@gmail.com

Self-Help Group is now a well-known concept which is nowalmost two decades old but have a major role in 

hastening country's economic development by improving socio economic status of the members. SHGs have 

now evolved as a movement and mainly, membersof the SHGs are women. Consequently, participation of 

women in the SHGs also increasing. This paper presents the results of the study conducted on relationship 

between the profile characteristics of the members of women SHGs and their participation in SHGs in 

Ahmedabad district of Gujarat.  Among the selected personal, social and psychological variables annual income, 

market facility, economic motivation, achievement motivation and attitude towards SHG had establish positive 

and significant relationship with their participation in SHGs. 

T2-059 Evolved Strategies to Strengthen the Farm School of ATMA

K. V. Gardhariya, A. J. Dhodia and R. D. Pandya

Department of Extension Education, NMCA, NAU, Navsari

keyur.gardhariya.007@gmail.com

The prime purpose of ATMA is to provide flexible working environment by integrating research, extension and 

all other stake holders at the district level to support the farmers need and develop interest through strategic plan. 

It works on "Bottom up approach", where farmers are in focus. The present study was conducted in five districts 

of South Gujarat which were chosen as per the high numbers of Farm Schools (FS). From each district 2 farm 

schools and from each farm school 10 beneficiaries were selected randomly for making 100 sample size. The 

study revealed that the inadequate fund to 'Teacher' and 'Students' for organizing FS was perceived as their main 

constraint, followed by incompetent extension personnel, use of stereo type technology, lack of time to Teacher 

and Students to meet every week, stipulated fund has been restricting the activities, respectively. The majority of 

the beneficiaries had suggested that the competent extension personnel should be involved in FS followed by 

more fund should be allotted to Teacher and Students, time of next meeting should be fixed before disburse, 

government should allot more fund, FS should organized on new topic, conflict should be resolved in FS 

respectively. Considering the constraint as limiting factor for beneficiaries, the extension educationist advised to 

use the Situation Based Extension Approach of PRA technique to overcome the constraints and develop suitable 

strategy for effective execution. Suggestions of 'Teacher' and 'Students' of Farm Schools and opinion from 

experts, the extension strategy was worked out separately by using triangulation method. According to develop 

strategy suggest that the ARS scientist of DFAC should be involved in AMC, amount allotted as fund for FS 

should be known to all members, fund sharing with host farmer by DDO and AGB and the concept of cooperation 

should be developed by Project Director of ATMA. 
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T2-060 Participation of Farm Women in Livestock Management 

M. K. Bariya ,V. S. Parmar and J. V. Chovatia

Junagadh Agricultural University, Junagadh, Gujarat

vparmar801@gmail.com

The present study was conducted in Amreli district of Saurashtra region. A list of farm women of Amreli districts 

was obtained from Amar dairy. Out of this list, three talukas Amreli, Kunkavav and Babra were purposively 

selected where more number of farm women engaged in livestock management practices. Five villages from 

selected talukas will be selected at random constituting the total sample size of 150. Ex-post-facto research 

design was used in the present investigation. The study revealed that majority of 65.33 per cent of the 

respondents  were having high level of participation in decision making in livestock management and was 

followed by 20.00 per cent and 14.67 per cent had low level and medium level of participation in decision making 

in livestock management, respectively. This might be due to the reason that in the study area farm women might 

be involved in management of livestock sector dominantly and some of the dairy totally run by women which 

was motivated them to involved in decision making. Moreover, the scientists of KVK might have encouraged 

them for better participation in decision-making about livestock management.

T2-061 Constraints Faced by Tribal Farm Women for Livelihood

Management in Tapi District of Gujarat State

Vishvajeet Patel and B. R. Panchasara

NMCA, NAU, Navsari, Gujarat

patelvishvajeet82@gmail.com

The present investigation was undertaken in 6 talukas of Tapi district were selected for the study in which Vyara, 

Dolvan, Valod, Songadh, Uchchhal and Nizertalukas of Tapi district of South Gujarat. From each talukas two 

villages were selected and from each village ten respondents were selected randomly. So from each taluka total 

twenty respondents were selected for present study. The simple random sampling method was used to select 120 

respondents for the study. The major constraints encountered by tribal farm women were high construction cost 

of cattle shed, lack of timely artificial insemination facility in village, concentrate feeds and mineral mixture are 

costly, lack of useful training toward scientific management of animals and non availability of green fodder 

round the year.



T2- 062 Farm Women Participation in Vermicompost Production

V. P. Vejapara, J. N. Zala and R. M. Naik

SSK, NAU, Navsari

vinubhai.vejpara@nau.in

The present study was purposively conducted in Navsari, Gandevi, Chikhli, Vansda and Jalalpore talukas of 

Navsari District (Gujarat) being the considerable area under vemicompost production existence in order to 

assess the participation of farm women in production of vermicompost.  Three villages from each taluka were 

selected randomly.  Ten farm women from each village were selected as the respondents for the study.  The ex-

post-facto- statistical design was used for the present investigation. It was found that characteristics of the 

respondents like education land holding, annual income, socioeconomic status, source of information, social 

participation and extension contact had positive and significant relationship with participation level whereas age 

showed negatively relationship with participation in production of vermicompost.

T2-063       Decision Making Pattern of Farm Women in Dairy Farming

J. N. Zala, R. M. Naik and V.P. Vejapara

DoEE, NAU, Navsari

jwalantzala@nau.in

Dairy farming is an integral part of rural agricultural economy. Today, the fact that dairying is a women's domain 

has been well accepted. Farm women play an important role in performing agricultural and dairy husbandry 

practice and share the responsibility of generating family income. The responsibility of all sorts of activities 

involved in animal husbandry occupation are shouldered by the farm women. Therefore, it has been considered 

worthwhile to get a clear picture and understanding about decision-making pattern farm women, with respect to 

dairy farming practices. The study was conducted in purposively selected Vasudhara Dairy of Navsari District, 

Dhudhdhara Dairy in Bharuch District and Choryasi Dairy of Surat District. There were total 1000 women dairy 

cooperative societies out of which thirty societies were selected for the study. From these societies a sample of 

180 farm women was selected by the proportionate sampling technique. The data were analyzed by using 

appropriate statistical technique. Thus, it can be concluded that the farm women had high involvement in 

decision-making in these segments that are important areas of dairy farming. There is a need to increase their 

more involvement and participation in these areas for an overall improvement in their contribution in the 

decision-making process.
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SYNERGY PERIPHERAL SERVICES
107,Manoher Empire, Opp.Dabu Hospital, Fuwara,

Navsari Gujarat, India- 396445

www.synergyforit.com,sales@synergyforit.com

+91 7405480590,+91 9377309768

Synergy Peripheral Services is a company that is focused on bringing innovative 

technology for small business owners, local Government and co-operatives. The company is 

founded on facts that there are tremendous amount of under served small businesses that are 

in need of technological solutions, consulting and experience. Synergy is a local company with 

technology experience to provide large firm solution and expertise to local businesses.

* Our Services

Application Development

• Domain Name registration, SSL &hosting Services

• Internet Marketing:Bulk Email, Bulk SMS Services

• Online Back Up Solutions (Disaster Recovery)

• Mobile Application development 

• Web based application development

IT Infrastructure Management

• Smart Board Implementation and Training

• Access Control System

• Server, Computer Desktop & Peripheral management

• Thin Client Based Installation (Low price, Low Electricity usage and Low Maintenance)

• Security & surveillance Solutions

• Backup solutions

• Network Solutions

• IT Consulting &Training
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T3-001 Information and Communications Technologies for Agricultural Communication

P. B. Raviya, P. V. Patel and V. J. Savaliya

Department of Agril. Extension, JAU, Junagadh

praviya29@gmail.com

The communication of agricultural technologies to the farmers is the most important for harvesting the fruits of 

research. There are many programmes are being implemented for transmitting the information to its ultimate 

users with help of different communication tools. The traditional ICT tools e.g. T.V., Radio and Telephone have 

already established the credibility and effectiveness in rural areas. In these days, Information and 

Communications Technologies are given more emphasis due to its significant role in facilitating agricultural 

extension. The modern ICT tools are computers, internet and wireless communication technology along with 

powerful software which can process and integrate sound, text and video into electronic media. WhatsApp and 

Facebook is most commonly used social media to communicate messages very easily in form of text, audio, 

video andpdf in more understandable methods. YouTube, a video streaming service is educating farmers about 

the latest farming technologies. The social media proved more easier and user friendly for exposing to latest 

knowledge, skill and technologies. There are many applications including mobile apps sharing information 

about agriculture, horticulture, dairy farming fisheries and Government Schemes. I-Khedut web portal and e-

NAM are found very useful for implementation of Government programs. The website of JAU and other 

agricultural university are sharing agricultural information for benefits farmers and other stakeholders. The 

Information Communication Technologies should be propagated through improving internet connectivity, 

imparting training for effective utilizations and making affordable to stakeholders for effective communication 

to increase agricultural production and productivity.  

T3-002 A Study on Utilization of E-Choupal Services by Rural People

Simple Jain, Neeta Khandelwal and Pragaya Dashora

Department of HECM, ASPEE College of Home Science and Nutrition

simplejain2@sdau.edu.in

ITC's e-Choupal is internet kiosk, village gathering place and e-Commerce hub all rolled into one. It caters to the 

information needs of the farmers at their doorstep by bridging the information and service gap of rural India. It 

also established a low- cost fulfilment system focused on the needs of rural India, which helps in mitigating rural 

isolation, create more transparency for farmers, and improve their productivity and income. e-Choupal provides 

information on agriculture, health, insurance and education. The effectiveness of these services depends upon 

how well they are being known and utilized by rural people. Thus the present research was designed to study the 

knowledge and utilization of e-Choupal services by rural people. The present study was conducted in four 

districts namely Ganga Nagar, Kota, Bharatpur, and Chittorgarh of Rajasthan. Two Panchayat samities from 

each district and two villages from each Panchayat samiti were selected on random basis. For studying the 

impact, one village from each selected district, where e-Choupal is not functioning was selected. The sample 

consisted of 160 women and 160 men users and 40 women and 40 men non users of e-Choupal. Personal 

interview technique was used for collecting data. The data were analyzed by using frequency, percentage, mean 

per cent score and Z test. The findings of the study clearly indicated that users (13.4, 26.0, 58.1, 71.5, 81.9 MPS) 

had more knowledge than nonusers (0.0, 12.7, 35.3, 42.9 MPS) in all the five services i.e. agriculture, insurance, 
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health, education and entertainment. Regarding utilization of e-Choupal services, it was found that utilization of 

e-Choupal services by users was not very good as almost equal number of users were in the category of good 

(32.5%) and poor (33.8%) utilization while 22.8 percent of them were in very poor utilization category. Some of 

them were in the category of very good (7.8%) and excellent (3.1%). Thus the e-Choupal has made significant 

impact in terms of information empowerment of rural people but utilization of e-Choupal services was not very 

good. Therefore efforts should be made to enhance the utilization of e-choupal services by rural people.

T3-003 Assessment of Socio-Economic Impact of Mobile Phone in Agriculture of

Amreli District of Gujarat State

Bhawana Asnani, Mamta Kumari and Vrunda Chaudhari

Polytechnic in Home Science, JAU, Junagadh

bhawana_asnani@yahoo.com

In most developing countries, agriculture is the main source of the population's income. Lack of access to 

relevant information leads to low yields, famers stress and low income. Nowadays Information and 

communication technologies (ICTs) have the potential to transform agriculture in rural areas. Smart phones and 

it applications has come with great innovations. The applications have been developed to help farmers reduce 

stress, acquire relevant information on good agriculture practices, weather, quality input, markets tendency, etc.  

The people's dependency on information technology is rapidly increasing day by day. In agricultural sector also 

mobile technology promises an effective method of information exchange. The present study measures the 

impact of use of mobile phone for the coordination and management of agricultural activities and access to 

agricultural inputs, outputs, markets and prices. This study was conducted in the rural areas of a district Amreli of 

Gujarat state in India. The study is based on primary data collected through personal interviews on well-

structured schedules. Sample includes 60 farmers of different farm size groups, 15 each from marginal, small, 

medium and large farms from 4 villages, i.e. 300 in total. The results revealed that more than 78 per cent of the 

farmers were using their mobile phones for coordination of agricultural operations, access to agricultural inputs, 

information of output prices, monitoring of financial transactions and coping agricultural emergency situations. 

Nearly 65 per cent farmers were consulting with experts via mobile phones. Further study cleared the situation 

that farmers were able to save more than 85 per cent of expenditures in terms of time and cost by use of mobiles. 

Also, same amount of farmers (85%) reported that use of mobiles improved their livelihood.

T3-004 Upliftment of Farming Community through Digitial Media in India

P. B. Nakum , B. N. Kalsariya and G. R. Gohil

Department of Agril. Extension, COA, JAU, Junagadh

prajput983@gmail.com

Agriculture serves as the backbone of our nation as the majority of the people are engaged with the farming 

occupation in India. Before some decades, the farmers were depending upon the fellow farmers as their main 

source of information. But day by day, extension plays a vital role in agriculture sector for bridging the gap by 

using various tools and platform for the transfer of technology among Indian Farmers. For upliftment of farmers 

and rural community government has also initiated numbers of programmes as well as schemes. i. e. digital 
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India, Kisan Samman Nidhi Yojana, PMFBY etc. with the purpose of transformation of India. There is an urgent 

requirement to make efforts to utilize the existing extension system as much as we can for the betterment of the 

farming community. The use of latest ICT tools in agricultural extension will be fruitful for both urban as well as 

rural farmers. ICT having a mechanism like voice, text, internet which provides the knowledge to the farmers. 

Many other infrastructures like ATIC, KVK, ATMA should also be involved in this campaign to uplift the 

farming community. 

T3-005 Information and Communications Technology Playing Key Role in Agriculture

P. C. Shukla and B. L. Radadiya

 Department of MCA, Atmiya Institute of Technology & Science, Rajkot, Gujarat

paragshukla007@gmail.com

ICT always play a key role in agriculture. Forever, since public have full-grown harvests, elevated livestock, and 

fixed fly-fish, they have required information from one another. What is the most real implanting policy on sheer 

hills? Where can I purchase the better seed or food this year? How can I obtain a land-living name? Who is 

disbursing the maximum amount to the market? How can I contribute to the government's recognition package? 

Manufacturers hardly find it informal to gain responses to such requests, even if alike ones rise term after term. 

Agriculturalists in a community may have implanted the "same" harvest for epochs; but completed time, climate 

designs and soil situations transform and spates of vermin and illnesses come and go. Efficient data permits 

agriculturalists to manage with and even advantage from these variations. Providing such information can be 

thought-provoking, though, as the extremely local countryside of agriculture means that data must be tailor-

made precisely to unique conditions. Five key tendencies have playing the key role for the use of ICT in 

agriculture, mainly for deprived manufacturers: (1) low price and universal connectivity, (2) flexible and more 

reasonable technological tools, (3) emerging and huge volume support in data storing, (4) advanced commercial 

models and businesses, and (5) the democratic of data, counting the open connection through social media. These 

are playing key role as predictable to endure determining the predictions for using ICT efficiently in emerging 

nation farming.

T3-006 Whenever, Wherever: Mobile Phones and Facilities and their Effect on

Agriculture and Rustic Progress

P. C. Shukla and B. L. Radadiya

Department of MCA, Atmiya Institute of Technology & Science, Rajkot, Gujarat

paragshukla007@gmail.com

There are so many impacts of mobile phones in any sectors including agriculture. There are so many benefits in 

agriculture by using mobile phones. Existing skills, advanced practices, challenges and opportunities for the 

benefits of the agriculture. Mobile phone may help to earn the money, efficiency in the market will be improved 

and costs of the transaction will be reduced, proposed an excessive chance for ground-breaking interferences, 

particularly in facility distribution. Yet to understand the full possible of improved announcement of marketplace 

info, the use of cell phones must be joined with extra savings (in transformations, schooling, monetary facilities, 

and so forth). Mobile facilities and applications also need to provide convincing worth. They must be reasonable 

and have valuable content. Lastly, mobile phones may not discuss their advantages in a reasonable style or be 
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useful in other informally and frugally beneficial ways. Background matters. Skill cannot be airlifted into a state 

and assured positive results. Many principles advance the probabilities of maintainable influence: appreciate 

users and the tools; involve in participating, repetitive project strategy; identify associates with the suitable 

skills, cooperative volume, and arrangement of goal mouths; guarantee that the tools is extensively available; 

progress a feasible commercial plan to guarantee maintainable; and use nursing and assessment to advance a 

improved thoughtful of results, which would support in scheming new interference.

T3-007 Role and Importance of Information and Communications Technology in Agriculture

A. M. Pandya,  M. Kumari and S. J. Vaja

Department of Extension Education, NMCA, NAU, Navsari

abhipandya566@gmail.com

Information and communications technology (ICT) is an extended term for information technology (IT). The 

application of Information and Communication Technology (ICT) in agriculture is increasingly important. E-

Agriculture is an emerging field focusing on the enhancement of agriculture and rural development through 

improved information and communication processes. More specifically, e-agriculture involves the 

conceptualization, design, development, evaluation and application of innovative ways to use information and 

communication technologies (ICT) in rural domain, with a primary focus on agriculture.  The main phases of the 

agriculture industry are : Crop Cultivation, Water Management, Fertilizer Application, Fertigation, Herbigation, 

Nutrigation, Pest Management, Harvesting, Post-Harvest Handling, Transporting of Food/Food Products, 

Packaging, Food Preservation, Food Processing/Value Addition, Food Quality Management, Food Safety, Food 

Storage, Food marketing. All stakeholders of agriculture industry need information and knowledge about these 

phases to manage them efficiently. Any system applied for getting information and knowledge for making 

decisions in any industry should deliver accurate, complete, concise information n time or on time. The 

information provided by the system must be in user-friendly form, easy to access, cost-effective and well 

protected from unauthorized access. Information and Communication Technology (ICT) can play a significant 

role in maintaining the above mentioned properties of information as it consists of three main technologies. They 

are, Computer Technology, Communication Technology and Information Management Technology. These 

technologies are applied for processing, exchanging and managing data, information and knowledge. It involves 

applications of innovative ways to use ICT in rural domain. The advancement in ICT can be utilized for 

providing accurate, timely, relevant information and services to the farmers, thereby facilitating an environment 

for more remunerative agriculture.

T3-008 Use of Cyber Extension in the Dissemination of Agricultural Information for

the Peasantry

K. R. Khunt, S. G. Rathava and P. R. Kanani

Department of Agricultural Extension, JAU, Junagadh

krimpal.r.khunt@gmail.com

It is assumed that the future agricultural extension will be greatly affected by new technologies for diffusing 

information like CD-ROM Internet etc, therefore fundamental research should be in order to quantify the 

parameter of agriculture-systems, which can be used in applying computer technology. To enrich different 
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database in warehouse it should be regularly updated, active participation of farmers using World Wide Web 

technologies. Information should be self-explained contains, video, photo, sound to raise interest among 

clientele. The allover development will require infrastructure and sufficient computer literacy among farmers 

and extension workers, for that government or non-government agencies need to established infrastructure and 

training for the same. After the advent of globalization, liberalization, disinvestments, WTO etc will definitely 

accelerate the rate of diffusion for the agricultural innovations. This paper highlights the Importance of 

information technology in agriculture at the global level shortcomings towards information technology and 

suggestions.

T3-009 Mobile Phone Technology - An Eminent ICT Tool for Better Family Farming

H. S. Hothi, K. R. Khunt and P. R. Kanani

Department of Agricultural Extension, JAU, Junagadh

harshhothi1396@gmail.com

In 21st century, the world has turned into a global village. This herculean task has been made possible with the 

advent of ICT tools. When we think of ICT, the most omnipresent tool that comes in our mind is mobile phones. 

With the increasing rate of mobile phone penetration in the urban as well as in rural areas, it is now possible to 

connect the farmers leaving in the far-flung areas with the institutes, who are working for the betterment of 

farming community. Today, mobile phones play a significant role in everybody's life, besides being an efficient 

way to stay connected with the family; it also paves a way to bridge the gap between the availability and delivery 

of agricultural inputs and agricultural infrastructure. Mobile phones provide basic connectivity, mobility and 

security to owners, it works using the radio spectrum, so no need to rely on physical infrastructure, requires basic 

literacy only, also its services are available in local language; short message service (SMS), multi-media service 

(MMS) and voice communication are the added benefits. It allows transfer of data which can be used in the 

context of applications for the purpose of health, education, commerce and governance. Mobile phones are 

increasingly affordable due to factors like increased private sector competition and innovative payment 

methods. Due to high access, its reach, good adoption and real-time interaction mobile phones offer efficient 

solutions to governments' communication challenges. Farmers can raise queries related to agriculture and allied 

sectors using their mobile phone to a farmer call centre which has been operating in every state of India.  There 

are many such initiatives, which are working to provide valuable services, and also it provides opportunities to 

further explore the potentialities of mobile phones as a tool for transforming the farming scenario of India.

T3-010 Mobile Phone as a Contemporary ICTs Tool for Transfer of Agricultural Technology

K. R. Khunt, K. D. Tankodara and P. R. Kanani

Department of Agricultural Extension, JAU, Junagadh

krimpal.r.khunt@gmail.com

There have been experiments in technology dissemination using ICT but the mobile applications recently started 

can revolutionalize the information reach to the resource poor small farmers on real time basis. The content 

development for different clientele groups in different languages is a challenge but voice messages give an easy 

option for delivery and its understanding by users in case of most of the handsets. Text messages in different 

languages may be a limitation on some of the handsets. The cost of voice messages is higher which may be 
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brought down with technology development. The development of appropriate software, content development 

and its authentication and farmer friendliness, reducing cost of message delivery and involvement of different 

players may bring an environment of efficient use of mobile services. Timely and actionable information from 

trusted sources, locally relevant, storable and reference able and access of experts may enhance the effectiveness 

of mobile services. Video calling facility may further enhance the quality of communication.

T3-011 Smartphone Use Competence of Farmers

R. Chaudhari, D. D. Patel and K. G. Khadayata

Department of Extension Education, AAU

ravichaudhari1627@gmail.com

Telecommunication in agriculture is an emerging field focusing on the empowerment of agricultural and rural 

development in India. The advancements in telecommunication can be utilized more smartly using smart mobile 

phone technology for providing accurate, timely, relevant information and services by user friendly ways to the 

farmers, thereby facilitating an environment for more remunerative agriculture. The research study was 

conducted among random sample of 120 farmers of Anand district of Gujarat state who having smartphone. The 

data were collected through personal interview technique. Overall Smartphone use competence of farmers was 

measured by knowing and summing various components. The study revealed that massive number (94.16 per 

cent) of the respondents had strongly favourable to favourable attitude towards use of Smartphone for 

agricultural profession, majority (85.00 per cent) of the respondents had medium to high level of knowledge 

about Smartphone applications use, majority(83.33 per cent) of the respondents had medium to high level of skill 

about Smartphone applications use and more than half (56.67 per cent) of the respondents had high to medium 

level of Smartphone utilization for agricultural applications. Based on the result of above components, overall 

vast majority (89.99 per cent) of the respondents had high to medium level of Smartphone use competence.

T3-012 Constraints Faced by the Farmers about Use of Smartphone Applications

in Agriculture 

R. Chaudhari, D. D. Patel and K. G. Khadayata

Department of Extension Education, AAU, Anand

ravichaudhari1627@gmail.com

The present investigation was carried out in Anand district of Gujarat state. A list of the registered farmers at 

KVK, Anand were selected, who were receiving the agricultural information under mobile services. The purpose 

of this study was finding out the constraints and to suggestion for using Smartphone application in agriculture.  

The major constraints faced by the Farmers about use of Smartphone applications were lack of knowledge about 

various agricultural mobile applications available, lack of timely technical advice through mobile, fear of 

security of personal information for joining social media, lack of authenticity of information available online, 

lack of knowledge about Smartphone functions, language barrier to operate/ use of mobile, high cost of data 

plans for mobile. And major suggestions were Major suggestions given by the farmers to overcome the 

constraints faced by them regarding use of Smartphone applications were: Government should provide high 

speed data plan at low cost, timely Information should be provided in short and simple form, nonstop accessible 

network facilities should be made available in rural areas, Government should emphasize on personal data 

security.
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T3-013 Study on General Opinion of Farmers about Agricultural DVD Magazine

H. H. Dhandhukiya, A. M. Pandya and K. G. Kanjariya

Department of Agricultural Journalism, NMCA, NAU, Navsari

hetaldhandhukiya22@gmail.com

The present study was carried out in Amreli district of Gujarat state to access the General opinion of farmers 

about Agricultural DVD magazine. The study was conducted in two talukas viz, Amreli and Savarkundla. To 

select villages from this two selected talukas, a list of villages were obtained from the ATMA project, Amreli 

district. Further, six villages from each taluka were selected randomly. Thus, total twelve villages were selected 

from two talukas and Thereafter 10 farmers from each village were selected randomly. Thus total 120 farmers 

were selected as respondents from twelve selected villages of two talukas. The dependent and independent 

variables were measured with the help of well-prepared interview schedule and scales developed by various 

extension scientists, with slight and necessary modifications. Majority more than half of the respondents had 

favourable opinion about agricultural DVD magazine followed by favorable and more favorable opinion about 

agricultural DVD magazine and age, land holding, family occupation, possession of modern equipments were 

non significant with opinion of farmers about agricultural DVD magazine while in case of farming experience, 

social participation and market intelligence were significant with opinion of farmers about agricultural DVD 

magazine and education, mass media exposure, source of  information, reading behavior, scientific orientation 

and innovativeness were highly significant with opinion of farmers about agricultural DVD magazine

T3-014 ICT Infrastructure and Services for Rural India

N. Tiwari, N. S. Joshi and J. N. Vyas

Polytechnic in Home Science, Amreli, Gujarat

nehatiwari@jau.in

Information Communication Technologies (ICTs) are facilitators of socio-economic development. In rural India 

with its obvious lack of basic facilities by way of health, education, financial services and employment avenues 

etc., ICTs can help bridge gaps by providing access to internet and mobile enabled 'e' and 'm' services. ICTs can 

make knowledge and employment opportunities, education, health, financial and government services etc. 

available to rural Indians. Certainly, the notable growth of rural telephony, especially mobile telephony has 

brought improved connectivity and this would have contributed significantly to socio-political and economic 

mainstreaming of rural India in the past decade. However, much more needs to be done if the benefits of 

telecommunications connectivity are to translate into overall rural development. Improving broadband 

penetration is a key focus area for the Government and this is being addressed actively by the Department of 

Telecommunications (DoT) and the Department of IT (DIT). The National Telecom Policy 2012 lists the use of 

mobiles as an instrument of socio-economic empowerment for citizens as a mission statement. It sets targets of 

70% and 100% rural tele density by 2017 and 2020 respectively. It lays special emphasis on providing reliable 

and affordable broadband access to rural areas. It also targets provision of high speed and high quality broadband 

accesses to all village panchayats through a combination of technologies by the year 2014 and progressively to 

all villages and habitations by 2020. DoT's Universal Service Obligation Fund (USOF) already launched a Wire 

line Broadband scheme in 2009. Under this scheme, 360,000 connections had been provided till April 2012. With 

the auction of 3G spectrum, it is expected that the rollout of broadband facilities in rural India would follow over 
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the next five years as prescribed under winning operators' agreements with DoT. For uncovered areas, USOF 

would put in place a Rural Wireless Broadband scheme. USOF is also to fund the National Optic Fibre Network 

(NOFN) now christened Bharat Broadband Network Ltd (BBNL) which shall soon connect 2,50,000 village 

panchayats and co-located Bharat Nirman Kendras) with Optic Fibre thereby providing high speed broadband 

facilities. Bandwidth from NOFN will be available to eligible service providers to provide broadband and 

broadband enabled services in rural areas. Even as connectivity improves steadily, what rural India needs 

urgently is electronically delivered information, knowledge and urban quality services. This translates into a 

huge market opportunity for providers of ICT enabled access to information, education, health, financial 

services, commerce and employment opportunities etc.

T3-015 Mass Media Exposure and its Relationship with the Level of Knowledge of

Banana Growers about Integrated Pest Management

M. Maheswaran, M. R. Patel and V. B. Patel

Department of Extension Education, BACA, AAU, Anand, Gujarat

meenumaheswaran62@gmail.com

Mass media exposure refers to the frequency of use of various mass media i.e. radio, television, newspaper, 

mobile phone, internet, agricultural fair, agricultural exhibition, farm magazines/ leaflet etc. It plays an 

important role in shaping the level of knowledge of banana growers about integrated pest management (IPM). 

With this in view, an attempt has been made to study mass media exposure and its relationship with the level of 

knowledge of banana growers about IPM. The result of study revealed that slightly less than three-fourth (71.00 

per cent) of the banana growers had high to very high level of mass media exposure. It was also found that mass 

media exposure of banana growers had positive and significant correlation (r = 0.213*) with their level of 

knowledge about IPM.

T3-016 Relationship between Profile of Extension Personnel and Benefits of ICT

as Perceived by them

A. M. Savaliya, A. Patel and V. B. Paradva

Department of Extension Education, BACA, AAU, Anand

anandsavaliya34@gmail.com

Information and Communication Technology (ICT) in Agriculture is an emerging field focusing on the 

enhancement of agricultural and other development in India. The Agriculture sector is gearing itself to make 

optimal use of the new information and communication technologies. The diffusion of ICTs has contributed 

enormously to the growth of economies in developed nations and developing nations and is earnestly facilitating 

policy framework to ensure an equitable diffusion of new technologies. The study was undertaken on a random 

sample of 90 extension personnel working in all KVKs of Gujarat state. For this, 3 extension personnel were 

randomly selected from each KVKs of Gujarat state. The ex-post facto research design was used for the research 

study. An interview schedule was used to collect information by personal contacts. The outcome of the study 

revealed that benefits of ICT as perceived by extension personnel were positive and highly significantly 

correlated with academic performance, ICT training taken and attitude towards ICT, while mass media liveliness 

possessed negative but highly significantly correlation with the benefits of ICT as perceived by extension 
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personnel. Age and native place were positive and significantly correlated. Whereas, professional zeal, 

availability of ICT tools, professional development and job satisfaction were found to be positive and non-

significantly associated with the benefits of ICT as perceived by extension personnel. Total working experience 

and professional aspiration were negatively and non-significantly associated with the benefits of ICT as 

perceived by extension personnel working at KVKs of Gujarat.

T3-017 Attitude of Village Extension Workers towards ICT Apparatus for

Exploring Agricultural Information

 C. D. Pandya and P. D. Verma

KVK, NAU, Vyara, Tapi, Gujarat

 akshaydhara@nau.in

The present study was conducted in Tapi district of South Gujarat with main objective "To study the attitude of 

Village Extension Workers towards ICT apparatus for exploring agricultural information". Ex-post-facto 

research design was followed. All Village Extension Workers of Tapi district was selected purposively. The scale 

developed by Moulik (1965), Supe (1969), Silvakumar (1988) and Pandya (2010) was used with slight 

modification for measuring the personal profile and structure schedule was also developed for measuring some 

variables. The scale developed by Bhuva (2016) was used with slight modification for measuring the attitude of 

Village Extension Workers towards ICT apparatus. Online survey was used for collecting information from 

Extension Workers of Tapi district. Among 72 Village Extension Workers, 69 responses were received. All the 

responses were tabulated and analysed in light of the objectives. Frequency, Percentage, Mean, Standard 

Deviation were used for getting the precise result. The results revealed that majority (79.72 per cent) of the 

respondents were in the young age group, majority (40.58 per cent) of the respondents were postgraduate, 

majority (72.46 per cent) of the respondents was male, nearly three fourth (73.92 per cent) of the respondents had 

lower level of service experience, majority (68.12 per cent) of the respondents belonged to low category of 

annual income, nearly half (47.83 per cent) of the respondents had frequently accessed the information, nearly 

two-fifth (43.48 per cent) of the respondents of had received one training on ICT, nearly three-fourth (72.47 per 

cent) of the respondents had moderate level of innovative proneness, majority (79.71 per cent) of the respondents 

had medium level of scientific orientation, all (100.00 per cent) the respondents had the accessibility of ICTs 

apparatus like mobile, nearly two third (65.22 per cent) of the respondents found in the category of moderate 

level of accessibility and majority (60.87 per cent) of the respondents had favourable attitude towards ICTs 

apparatus.

T3-018 The Importance of Intelligence: Substantiation from Mobile Phone-Based

Agricultural Extension

G. R. Gohil, P. B. Nakum and P. V. Patel

DoEE, JAU, Junagadh

grgohil@jau.in

 

Agricultural productivity varies dramatically around the world. Attempts to explain the surprising differences in 

agricultural productivity around the world typically focus on farm size, farmer risk antipathy and credit 

constraints with an emphasis on how they might serve to limit technology adoption. Interestingly, use of the 

service is increasing in the level of farmer education, but education levels do not affect the size of treatment 
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effects. Farmers appear willing to follow advice without understanding why the advice is correct: the average 

respondent does not demonstrate improved agricultural knowledge, though there is some evidence educated 

farmers learn from the service. The introduction of low-cost information and communications technology (ICT), 

able to deliver timely, relevant, and actionable information and advice to farmers at dramatically lower cost than 

any traditional service can improve agricultural management. An understanding of the mechanisms underlying 

the dramatic variation in productivity of firms and farms in developing countries, and the role of management 

consulting in improving productivity should be mainly focused. Even though, the efforts should be made 

collectively for the socio- economic upliftment of the farmers.

T3-019 Study the Profile of the DD Kisan Viewer Farmers of Anand District

N. D. Pithiya and N. B. Chauhan

Department of Extension Education, BACA, AAU, Anand

neetap65@gmail.com

The DD Kisan is an Indian agriculture 24-hour television channel, which is owned by Doordarshan and has been 

in function since 26 May 2015. The channel has been dedicated to agriculture and related sectors, which 

disseminates real-time inputs to farmers on innovative agricultural techniques, organic farming, dairy farming, 

poultry, fisheries, agricultural implements, food technology, value addition in farm and dairy products, 

experiences of innovative farmers, water conservation and other useful information to develop farmers and rural 

India. Thus, DD Kisan has good and practical potential to be an excellent instrument for agricultural 

communication to transfer agricultural information to the farmers. The study revealed that  nearly four fifth of 

the DD Kisan user farmers were middle to old age with secondary to graduate level of education and they had 

above 10 years of farming experience (79.00 per cent), more than half (58.00 per cent) of them had average 

extension contact, 92.00 per cent of them had low level of DD Kisan channel exposure and nearly three fourth of 

them had very low of social participation, nearly three fifth of them had medium level of scientific orientation 

and 88.00 per cent of them had medium to high level of achievement motivation. Majority (66.00 per cent) of the 

DD Kisan viewer farmers had positive attitude towards DD Kisan channel, while 25.00 per cent of them had 

highly positive attitude and 19.00 per cent of them had neutral attitude towards DD Kisan channel, none of them 

were with negative or highly negative attitude towards DD Kisan channel. It was concluded that DD Kisan 

channel exposure was very low in rural area so there is a need to advertised about channel and their programme.

T3-020 Transformation of Information through Multimedia Based Interactive 

Media for Maize Crop

K. P. Patel, D. K. Parmar and D. R. Kathiriya

College of Agricultural Information Technology, AAU, Anand

dkparmar@aau.in

The meaning of Multimedia is many type of media, video, text, narrated voice, music, graphics, special effects, 

animations, etc. which are controlled, managed and compiled by a computer. Multimedia is a multiple type of 

integrated media together. Multimedia-based educational and instructional tools, encyclopaedias, tutorials, 

videos, etc. improves understanding of information and maintenance as well as increase the message capacity. 

Many organizations are widely used by modern technology in India to transfer technology and information in 
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more cost effective manner to simplify better communication among researchers, extension workers and their 

farmer consumers. But, many of these initiatives focus on providing general information instead of giving 

specific advice to the farmer's plot or to the needs of individual farmers. This research paper through streamlined 

already tested multimedia based applications to the targeted farmers tried to find solutions and answers by using 

multimedia agricultural advisory system. In response to research questions, the rural farming communities had 

the potential to improve the approach of creating efficient agricultural extension services available through the 

call centre platform, equipped with a multimedia agricultural advisory system. This study elaborated that a 

majority of the farmers consider information on pest and disease control as most important and they believe that 

accessing information by the means of multimedia is very convenient and easy. Even though, despite the benefits 

received by the farmers, the quality of information, the timing of information and the credibility of the 

information were three important fundamentals which should be taken into consideration seriously in future 

years to meet their needs and potential. Correlation analysis proved that farmers were using mobile multimedia 

agricultural advisory system, regardless of socio-economic characteristics.

T3-021 Role of  ICT's  Before and After Agricultural Development Programmes

M. P. Raj 

College of Agricultural Information Technology, AAU, Anand

mraj@aau.in

Precise knowledge can mitigate challenges of enhancing production in a situation of declining natural resources 

necessary for production. It can also boost innovation and promote rural development. The growing demand for 

agricultural products, however, also offers opportunities for producers to sustain and improve their livelihoods. 

Information and Communication Technologies (ICT) act as a key agent in imparting precise and timely 

knowledge. In order to disseminate practical information, ICT in agriculture sector is increasingly important. 

This paper highlights recent advances in ICT and its role in assisting agricultural development programmes.

T3-022 Role of ICT in Agriculture Development of India

R. P. Gajera and Swati Sharma

AABMI, NAU, Navsari

gajeraronak25@gmail.com

In India agriculture is known to be one of the most significant economic activities. The two-third of the Indian 

population is dependent directly or indirectly on the agriculture sector for their livelihood. At present Indian 

agriculture is facing many challenges like poor productivity, lower prices of final produce, poor quality, climate 

change, lack of regulated markets, poor infrastructure etc. In this regard, the ICT based initiatives can be taken 

for the propagation of information, transfer of technology, procurement of inputs and selling of outputs in a way 

so that farmers can be beneficed. The timely information and practical solutions of the agricultural problems 

helps the farmers to get their appropriate value and price of the final product. The ICT application have the 

potential to deliver timely and reliable information in local dialect and thus can enhance the dissemination of 

knowledge and information on technologies, inputs, markets and prices which help in better risk management. In 

this regard, this paper discuss the aspects like need and important of ICT in development of Indian agriculture. 

Also this paper highlights the role of ICT in promotion of Indian agriculture and we discuss certain initiatives 
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taken by government and private institutions in this regard. The paper also focues on the major challenges faced 

in the successful implementation of ICT practices in Indian agriculture.

T3-023 Development of Scale to Measure the Attitude of Extension Educationist

towards Application of Mobile Technology in Transfer of Agricultural Innovations

A. P. Shukla and N. B. Chauhan

Department of Extension Education, BACA, AAU, Anand

drshuklaap@gmail.com

Realizing modern need of research on current topics, researchers have developed a scale to measure attitude of 

the extension educationists towards application of mobile technology in transfer of agricultural innovations. 

Among the techniques available for the construction of the scales, "Scale Product Method" which combines the 

Thurston's technique of equal appearing interval scale for selection of the items and Likert's technique of 

summated rating for ascertaining the response on the scale as proposed by Eysenck and Crown (1949) was 

chosen.  The scale contains total 14 statements viz. 1. I believe that mobile phone is smart system to transfer 

agricultural technology. 2. I feel that mobile application in TOT is misuse of money. 3. I think mobile is prompt 

system of TOT. 4. I believe that application of mobile system means inviting unwanted public interference in 

developmental efforts. 5. I think that mobile phone is key system to create awareness among farmers. 6. I think 

bringing mobile in developing efforts is impractical step. 7. I feel that mobile application in TOT provides chance 

to explore information from any locations. 8. I think TOT by mobile application provide chance to explore 

information round the clock. 9. I think that application of mobile is effective way of managing agricultural 

labors. 10. I think that mobile application helps in knowing availability of labors for agriculture efficiently. 11. I 

feel that application of mobile helps remarkably in connecting women stakeholders with developmental efforts. 

12. I think mobile applications help farmers in trade agreement. 13. I believe that mobile is incredible resource of 

exchanging information. 14. I believe that mobile helps in motivating people for productive work. Out of these, 

statements no. 2, 4 and 6 are negative and remaining are positive statements. The co-efficient of reliability was 

calculated by the Rulon's formula (Guilford, 1954), which came to 0.7253. The coefficient of reliability was 

calculated by the Spearman Brown formula which came to be 0.840. The responses were collected on five points 

continuum viz. strongly agree, agree, undecided, disagree and strongly disagree with respective weights of 1, 2, 

3, 4 and 5 for the unfavourable statements no 2,4 and 6 and with the respective weights of 5, 4, 3, 2, and 1 for the 

favourable statements no 1,3,5,7,8,9,10,11,12,13 and 14.

T3-024 Attitude of Extension Educationist towards Application of Mobile Technology

in Transfer of Agricultural Innovations

A. P. Shukla and N. B. Chauhan

Department of Extension Education, BACA, AAU, Anand

drshuklaap@gmail.com

Mobile technology can be an excellent tool for making speedy and effective communication in agricultural 

community just like it is used in other sectors/areas. To achieve desirable success in the implementation of 

mobile technology to strengthen agricultural communication, there was a need to understand feelings of 

agricultural extension educationists towards the potentiality of this system. Realizing this, a study on attitude of 
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the extension educationists towards application of mobile technology was conducted with objectives viz. to 

measure the attitude of extension educationists towards application of mobile technology in transfer of 

agricultural innovations and to find out relationship between attitude of the extension educationists towards 

Application of Mobile technology in transfer of agricultural innovations and their profile. The study was 

conducted on a random sample of 150 extension educationists working at State Agricultural Universities, of 

Gujarat state. The data were collected by personal contacts. The data were classified, tabulated and analyzed in 

order to make the finding meaningful. The statistical measures, such as percentage, mean score, standard 

deviation and correlation coefficient. It was observed from the result that vast majority (95.33 per cent) of the 

extension educationists had favourable to strongly favourable attitude towards application of mobile technology 

in transfer of agricultural innovations. The attitude was observed positively significant with their academic 

performance, facilities available in the department, professional zeal, library exposure, internet exposure, 

mobile inclination, mass media liveliness, attitude towards extension work, decision making ability and 

coordination ability while it was observed non-significant with their age, medium of education, knowledge of 

different languages, total job experience, native place, annual income, habit of information collection, 

interpersonal communication and professional development. Understanding positive feeling of extension 

educationists towards application of mobile technology in transfer of agricultural innovations, it is advocated 

that mobile technology can be used as an effective tool for agrarian communication to transfer agricultural 

information.

T3-025 Application of Computer Multimedia Technology in Agriculture

G. J. Kamani, Y. R. Ghodasara and G.B. Chaudhari

Anand Agricultural University, Anand

kamani_gautam@aau.in

Access to information and improved communication is a crucial requirement for sustainable agricultural 

development. Computer multimedia technologies when applied to conditions in rural areas can help improve 

communication, increase participation, disseminate information and share knowledge and skills. However, it is 

observed that the rural populations still facing difficulty in accessing crucial information in order to make timely 

decisions. There is a concern that the gap between the information rich and information poor is getting wider. It is 

essential that information availability is demand driven rather than supply driven. Computer multimedia 

technology application is very broad, almost throughout all walks of life, and in every corner of our life. There are 

several organizations extensively using Computer multimedia technology in India to facilitate better 

communication between researchers, extension workers and their farmer clients to transfer technologies and 

information more cost effectively. Multimedia is a combination of text, graphic, art, sound, animation and video 

elements. Computer multimedia will offer learners more complete and individual control over their learning. 

The main reason behind recommending the use of computer based multimedia system for farmers is to facilitate 

interactivity and better understanding between individual learners and the subject matter. Multimedia tools are 

ideally suited to demonstrate complex and dynamic process that cannot be explained easily with conventional 

media and methods. This paper attempts to review the Computer Multimedia Technology, as well as the 

application of these techniques in agriculture.
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T3-026 Attitude of Research Scholars towards Use of Information Technology

(IT) for their Empowerment

E. Munetsi and Vinay Kumar H. M.

Department of Agricultural Extension and Communication, BACA, AAU

elmun9@gmail.com

Information Technology in agriculture is an emerging field mainly focusing on the empowerment of agricultural 

and rural development in India. The improvements in telecommunication can be utilized more efficiently to 

explore the potential of agriculture and ensure that it performs to its full potential capacity through various 

agricultural development programmes. An investigation was carried out at Anand Agricultural University in 

Anand District of Gujarat State. A total of 50 research scholars were randomly selected from all the disciplines 

under B.A College of Agriculture. With respect to age the results indicate that the whole sample under study 

belonged to the young group (100 per cent), 50 per cent obtained OGPA first class in their first degrees, followed 

by distinctions (40 per cent) and pass 5 per cent, majority of the students (66 per cent) reside from the rural area, 

semi urban (12 per cent) and urban 10 per cent. Local language as medium of education was more than half (56 

per cent) as compared to English (44 per cent). Majority (70 per cent) proved to know at least three languages 

while 24 per cent knew two languages and 6 per cent knew at least four languages. The number of respondents 

were equally distributed 50 per cent male and 50 per cent female, 100 per cent of the scholars owned an email 

address, two thirds of them  had 5 and above years of internet exposure, 2 and 4 years (32 per cent) and up to 2 

years of exposure constituted 4 per cent, majority of the research scholars (72 per cent) indicated strong attitude 

towards use of IT, followed by one third (26 per cent ) who indicated positive attitude whilst neutrals had the least 

(1 per cent), no research scholar fell within the class of negative and strongly negative attitude towards use of IT. 

OGPA and medium of education was highly significant at. 379**. OGPA and internet experience also proved 

significant at.285*. Attitude of research scholars towards IT was non-significant with their IT orientation, IT 

frequency usage and age. The outcomes of this study discovered that majority of the research scholars had 

positive attitude towards use of information technology for their empowerment. The suggested future line of 

work is to analyze using the ordered logistic regression model so as to obtain how the independent variables are 

influencing the variations in the dependent variable (attitude).

T3-027 Information and Communication Technology Tools and Applications in

Agricultural Extension

R. S. Parmar, D. R. Kathiriya and N. M. Vegad

Department of Agricultural Information Technology, AAU, Anand

rsparmar@aau.in

Agricultural Extension Departments of various states are coming up with many awareness programs to 

personally visit farmers to promote modern agriculture at grass root level. All these awareness programs are 

producing good results but what if every farmer can get the help whenever they want?, What if same type of 

interaction with farmers is available all the time and not only during the personal visit? , What if same type of help 

to the farmer is available all the time and not only during the personal visit? , What if farmers can see agriculture 

advice based on their area of interest? , What if farmers get real help in less than 24 hours directly from 

Agriculture Scientists in form of one-on-one? At present the ratio of farmers to extension workers is as low as 
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1000:1. Although the appointed Village Level Workers (VLWs) disseminate information, there is lack of 

accountability. These issues have created an importance to effectively address the information needs of poor 

farmers. Answers to all the above questions can be resolved using ICT Tools and applications in Agricultural 

Extension. In addition, the cost involved in face-to-face information dissemination at the right time and the 

difficulties of reaching the target audience have also created the need to introduce ICT for this purpose. It is only 

through the introduction of ICT that information can also be updated and extended at the lowest cost. There are 

several ICT tools in agriculture, which have made significant contribution to agricultural operations. This paper 

attempts to review the significance of Information and Communication Technology Tools and applications in 

Agricultural Extension.

T3-028 Weather Forecasting for Agriculture by Use of ICT and Different Methods

Shital Bhojani and Parthsarthi Pandya

Information Technology Center, AAU, Anand

shitalbhojani@aau.in

Weather is momentary, habitual state of the atmosphere over any place on Earth's surface. Agriculture is most 

influence by the weather so it is an ordinary topic of conversation when we talk about the factors affecting the 

agriculture.  Precise forecasting requires lots of efforts to know as much as possible about the overall state of the 

atmosphere. The agro-meteorological departments across the world operate a far flung network of 

weather/research stations where they collects the reading of the weather and atmospheric parameters on daily 

basis and send these to the regional forecasting centers. Primary conditions of the atmosphere or weather 

elements at higher altitude are measured by weather balloons, radiosonde and satellites. Radar is another major 

tool of weather observation and forecasting. Radars track design and pattern of different storms and air masses. 

Using conventional symbols agreed upon internationally synoptic weather maps are prepared every six hours. 

Meteorologists use a combination of several different methods like persistence forecasting, synoptic forecasting, 

statistical forecasting, and Numerical Weather Prediction (NWP) to come up with their daily weather 

predictions. The persistence method assumes that the future weather condition will be the same as the present 

condition. NWP uses the power of computers and ICT tools and technology to create forecast. Synoptic 

forecasting uses basic rules that the atmosphere follows to make a short-term forecast. Statistical weather 

forecasting is based on the statistical procedure called 'least-squares regression.' This paper discusses all these 

methods and ICT tools available for weather forecasting.

T3-029 Information and Communication Technology in Agricultural Extension

Payal Patel, R. M. Naik and Harsh Parmar

Department of Extension Education, NMCA, NAU, Navsari

payallpatell30@gmail.com

The challenges of the traditional agriculture are addressed significantly by using Information and 

Communication Technologies (ICT) that play an important role in uplifting the livelihoods of the rural small 

landholder farmers. ICT includes communication device or application, encompassing cellular phones, 

computer, internet and network hardware and software, satellite systems and so on, as well as the various 

services and applications associated with them, such as videoconferencing and distance learning. Agriculture 

development is possible through an effective communication tools that is ICT (Information and Communication 
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Technology). It also helps in empowering the rural people by providing better access to natural resources, 

improved agricultural technologies, effective production strategies, markets, banking and financial services etc. 

ICT is going to play greater role in agricultural extension as well as private sector agribusiness, market 

information and market intelligence. Information and communication technology (ICT) aids provide up-to-date 

information on the market prices of commodities, inputs and consumer trends, which ultimately can improve a 

farmer's negotiating position and their livelihood.

T3-030 Attitude of the Extension Personnel towards ICT

A. M. Savaliya, A. Patel and P. C. Patel

Department of Extension Education, BACA, AAU, Anand

anandsavaliya34@gmail.com

As far as the dissemination of newer technologies or ideas through ICT is concerned attitude of respective 

scientist plays a key role. Attitude is encouraging or depressing sensitivity of human being connected with 

anything, person or technology. In the current investigation, attitude has been conceptualized as favourable or 

unfavourable feelings of extension personnel towards the use of ICTs for extension work. It was measured by 

implementing the scale developed by Patel (2014) with suitable modifications. For that, total 3 extension 

personnel were selected from the 30 KVKs of Gujarat making a total sample size of 90.  The findings revealed 

that more than half (56.66 per cent) of the extension personnel possessed strongly favourable attitude towards 

ICT, followed by 43.33 per cent of them had favourable attitude towards ICT. While none of them were found 

with the neutral, unfavourable and strongly unfavourable attitude towards the ICT. In nutshell it can be inferred 

that cent percent of them had a strongly favourable to favourable attitude towards ICT.

T3-031 Benefits of ICT as Perceived by Extension Personnel Working at KVKs of Gujarat

A. M. Savaliya, A. Patel and V. B. Paradva

Department of Extension Education, BACA, AAU, Anand

anandsavaliya34@gmail.com

The study was undertaken during the year 2016-2018 on a random sample of 90 extension personnel working in 

all KVKs of Gujarat state. Total 3 extension personnel were randomly selected from each KVKs of Gujarat state 

for this research work and the ex-post facto research design was used. An interview schedule was used to collect 

information by personal contacts. The findings inculcates that the major benefits as perceived by the KVK 

scientists were ICTs promote communication among KVKs, research institutes and other research station, ICT 

tools offer real advantages over traditional methods of training and extension, ICT is a quick for accessing online 

agriculture information, ICT updates extension personnel about the agriculture development programmes and 

activities, ICTs are helpful in effective carrying out extension activities like training, demonstration, field day, 

kisanmela, campaign, etc., and ICTs promote self-learning. Whereas, the least benefits as perceived by them 

were ICTs involve more cost for installation and maintenance and all kinds of information exchange are not 

possible through use of ICTs. In case of overall benefits, a great majority of the extension personnel working at 

KVKs, highly perceived the benefits of ICT for transfer of technology.
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T3-032 Constraints Faced by the KVK Scientists in Use of ICT

A. M. Savaliya, A. Patel and M. R. Patel

Department of Extension Education, BACA, AAU, Anand

anandsavaliya34@gmail.com

The advancements in ICT can be utilized for providing accurate, timely, relevant information and services to the 

farmers, thereby facilitating an environment that agriculture occupation is also of remunerative. At present, ICT 

movement is still evolving. However, all the ICT initiatives are not uniform with disparities between regions in 

the level and quality of telecommunications, information and the effort of individuals, public and private 

organizations, and differentiated nature of demand of the farmers in different areas. KVK is working as a 

knowledge resource centre at district level and imparting the knowledge related to latest technologies of 

agriculture and allied sectors by using various ICT tools. Hence, for finding the constraints in use of ICT, the 

present study was conducted during the year 2016-2018 on a random sample of 90 extension personnel working 

in all KVKs of Gujarat state. Total 3 extension personnel were randomly selected from each KVKs of Gujarat 

state for this research work. The findings revealed that lack of awareness regarding the ICT use for dissemination 

of agricultural information was reported as major constraint, followed by Poor infrastructural facility at the KVK 

for ICT ranked second, difficult to popularize it amongst the farmer with heterogeneous interest and need ranked 

third and Lack of specialized trainings on ICT ranked fourth. Whereas, Regular planning, implementation, 

monitoring and evaluation should be done to update information, Information Kiosk should be developed at 

KVK and village level, Provide sufficient ICT based infrastructural facilities and Provision of periodic and 

continuous training related to ICT for extension personnel were the major suggestions provided by them to 

overcome constraints.

T3-033 ICT Penetration Level Among Dairy Co-Operative Farmers of

Surat District in South Gujarat

Durgga Rani V., R. S. Ghasura and B. Barot

Vanbandhu College of Veterinary Science & A. H., NAU, Navsari

drdurggaraniv@gmail.com

A study was conducted to know the ICT penetration level among dairy co-operative farmers of Surat District in 

South Gujarat. Ten Village dairy co-operatives were selected randomly from Surat district and from each 

selected village dairy co-operative ten dairy farmers were selected at random. Data was collected from the 

selected respondents with the help of structured interview schedule and analyzed. The findings of the study 

revealed that majority of the dairy farmers were male (96%), belonged to middle age group (64%) ,were 

educated up to higher secondary level (32%), belonged to joint family (90%) and had 6-10 members in their 

family (60%). In the study area, majority of the dairy farmers were engaged in agricultural and allied activities 

(96%), had more than 10 years of experience in dairy farming (44%) and belonged to medium annual income 

category (72%). All the respondents owned mobile phones and majority (90%) of the respondents had Television 

at home. Only 18 and 14% of the respondents owned radio and landline telephone respectively. All the 

respondents who owned mobile phones used it for phone calls, while 52 % of the respondents used it for sending 

and receiving messages also. Only 12 and 6 % of the respondents used internet services and other applications 

available in mobile phones respectively. Landline phone was used mainly for phones calls by all those (14 %) 
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who owned it. Radio was used mainly for family entertainment (18 %) followed by 2 % who listened to Animal 

husbandry related information. Television was also used mainly for viewing entertainment programmes (90 %) 

followed by 88% for viewing A.H. related programmes. Among the two minor farm operations under housing, 

the dairy farmers were not using any ICT tools. Regarding breeding of animals, 56 % of the respondents utilized 

ICT services in selection of breeds. Under feeding and management, maximum number of dairy farmers (84 %) 

obtained information about clean milk production using ICT tools .As far as health care was concerned, 

vaccination was the area in which maximum number of respondents (82%) obtained information using ICT 

tools. Under marketing and finance only 4% of the respondents used ICT tools for obtaining information related 

to insurance services. The factors that prevented the use of ICT tools by the dairy farmers as suggested by them in 

descending order of ranks are lack of adequate knowledge on how to use ICT tools (100 percent), unfavourable 

broadcasting or telecasting time (98%) ,ICT tools and services are not affordable (96%), network coverage 

problem (90%) and irregular power supply . Suggestions to overcome the obstacles in using ICT tools and 

services as reported by the dairy farmers in descending order of ranks are to provide trainings to learn how to use 

ICT tools, broadcast A.H. related programmes during afternoon hours, to provide subsidy or to make available 

low cost ICT tools to the dairy farmers, to ensure continuous network coverage and regular power supply.

T3-034 The Role of ICT in Agricultural Extension; Futuristic Study in District Junagadh

G. R. Gohil, P. V. Patel and P. B. Nakum

DoEE, JAU, Junagadh

grgohil@jau.in

Agriculture extension is the main driving force in technology transfer from researcher to the end users. But it is 

facing tremendous challenges due to the lack of government interest and financial resources. The prominent 

issue of agricultural extension is to cover huge numbers of small farmers in scattered form. ICT can play a vital 

role to inform farmers in the situation of urgency and emergency. The present study was conducted in tehsil 

Keshod to analyze the role of ICT in agriculture. Data were collected with the help of well-structured interview 

schedule and collected data were statistically analyzed with Statistical Package for Social Sciences (SPSS). It 

was revealed that (85.6%) of the registered ICT farmers receive text message or call from the agriculture 

department regarding field conditions. The results further indicated that majority of the farmers did not know 

about the term ICT at all. Vast majority (67.6%) of farmers receive text messages or call about the fertilizer dose 

while in case of pesticides information (71.1%) of farmers receive information regarding that. The most common 

and approachable source of information transfer was mobile phone. There was very little awareness regarding 

agricultural websites and agriculture related mobile applications. One-third of the respondents have computer in 

their home but its use was just limited to entertainment purpose. Exchange of knowledge and ideas with fellow 

farmers was very common. The most prominent ICT device used as a source of agricultural information was TV 

(72.6%) followed by mobile phone (68.2%). It was calculated that there was a need to create awareness among 

the farmers about the use of ICT. Farmers must be educated by the extension staff about the use of internet and 

agriculture mobile apps for fetching the information and finding the solution of the problems which they face in 

fields.
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T3-035 Awareness of Dairy Farmers about Agricultural Smartphone Applications

K. C. Kamani, Y. R. Ghodasara and P. S. Parsania

SMC College of Dairy Science, AAU, Anand

kamanikrunal@gmail.com

Present research study emphases on awareness of dairy farmers about agricultural Smartphone applications in 

middle Gujarat. Internet is very useful for gathering the various information now a day. In case of rural people 

they have not enough sources for collecting agricultural information. They have to depend on agencies like 

Krishi Vigyan Kendra, Agricultural Technology Management Agency, Dairy Vigyan Kendra, etc. but all type of 

agency or institutions have limitation regarding spreading information among farmers. For that Internet is the 

effective solution. The government, various companies and Non-Government Organizations have introduced 

Smartphone based mobile applications for farmers that provide real-time data about weather, local markets, 

seeds, fertilizers among other things. In addition, farmers can also interact and get help from agriculture experts 

across the country via the Smartphone apps. The increase in Smartphone apps providing to the agricultural area 

will, in the long run, not only increase bottom-line but help the rural masses bridge the digital divide and use 

technology to grow their agriculture-based businesses. An increasing number of startups and tech initiatives are 

teaming up with the government to introduce mobile apps for farmers in India.

T3-036 Unmanned Aerial Systems (UAS) in Agriculture through ICT

A. Kumar and N. Sharma

Department of Extension Education, CCS Haryana Agricultural University, Hisar

amitkumarmungarwal@gmail.com

Information and communication technologies (ICTs) are playing an increasing role in addressing problems 

faced by agriculture. The challenges faced by agriculture from climate change alone are enormous and the need 

for the farming communities to adapt and become resilient is key to feeding the world's growing population. 

Harnessing the growth and transformative potential of ICTs provides a tremendous platform not only for 

addressing some of these challenges. The use of unmanned aerial vehicles also known as drones, and connected 

analytics has great potential to support and address most pressing problems faced by agriculture in terms of 

access to actionable real-time quality data. While drones are relatively easy to use farmers still need local 

language training and technical support before they get started, as well as up-to date information on the 

technologies and legal status in their country. UAV operators need adequate access to electricity and the ability to 

obtain or craft spare parts. Digital skills are often lacking which means that additional investment in training is 

often required. As per the study revealed by United States Department of Agriculture, 73 % of farmers are using 

computers for business purpose and the remaining 39 % belongs to Smartphone and Agricultural work 

accordingly. With rapidly growing population, environmental degradation global warming and the reduction in 

arable land, food security will be an acute issue and feeding the teeming population would require innovation in 

agricultural methods and the extensive use of drone technology. Global uptake of new technology requires 

adopting and modernizing production practices in order to obtain the best return on this investment. If this UAV 

based surveillance system is applied widely in the near future, millions of farmers will be able to benefit from the 

acquisition of real time farm information.



T3-037 Cyber Security Techniques for Internet of Things in Agriculture

D. K. Parmar

College of Agricultural Information Technology, AAU, Anand

dkparmar@aau.in

In the early time, contents were created and used by people on the static website. The website was just a 

communication device like a TV, phone or a newspaper. Due to technological improvements, websites became 

dynamic and objects empowered by scripts at server-side. Websites can be created based on browser's request. 

This concept was further enhanced by scripting at client side, in which the scripting language interacts to update 

the website with a web server. So instead of the website created by someone, it was created by the computer in a 

broad way by a machine. Likewise, as server computation power becomes more obtainable and available, 

businesses can manage and analyze large amounts of data through new and better analytical applications. The 

mixture of improved analytics and linked devices (or "things") is now known as the "Internet of Things". We can 

define the set of  IOT technology that connects data from various sources (like sensors), which closely associate 

real-time context-aware tasks with the ability to run intellectually. Earlier, hackers were mainly inspired by ego. 

Now the cyber crime is responsible for the financial benefits and has become an important field of nationwide 

criminal activity. These cyber criminals have fabricated supply chains, are highly motivated to get new 

technologies, while respondents can respond quickly when identified, and can easily recruit talent and technical 

resources to achieve their goals. The rising Internet of Things (IOT) bazaar is introducing new ideas around 

cyber safety. Now hackers can access connected devices beyond pure data, they affect the physical world and 

brand breaches user privacy in new ways. Even after the way IOT companies do business and people 

revolutionize their way of life, it is critical to protect all the "things" in the IOT environment. In this chapter, we 

will recognize current IOT security challenges and find possibilities to resolve it. This research chapter meant to 

be an introduction to the fundamentals of IOT security to support IOT use cases for connected vehicles, micro 

grids and even enterprise drone systems. They will examine the IOT technology stack to include hardware 

software and services. Chapter will look at the current state of IOT security and privacy regulations and at how to 

conduct a threat model for IOT systems and identify top priority risks and at the end it will look at how to design 

privacy controls into new IOT system designs.

T3-038 Information Communication Technology: Facilitating Communication for Farmers

R. M. Naik and A. Khan

Department of Extension Education, NMCA, NAU, Navsari

anamalikhan76@gmail.com

In agriculture information communication technology provides a number of services to farmers like extension 

advice and creating awareness. People can be informed and communicated with each other at significantly lower 

cost with digital technologies. Now a days agribusiness sector is standing over digital platform provide a wealth 

of private information to their clients on farm technologies e- commerce platforms directly linked the farmers to 

the food processing and retail stages of the value chain. Information communication technology provides 

capacity building opportunities for rural population. Information communication encompasses many different 

types of technologies from computers, internet, radio, televisions and mobile phones. It promotes many 
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platforms and programmes at global level by exchanging information and experiences amongst farmers, policy 

makers, agriculture and development experts and international experts.

T3-039 ICT Inference on Agricultural Development Programme

V. G. Tala, M. K. Amreliya and K. A. Kalola

Department of Agricultural Extension, NMCA, NAU, Navsari

vivektala105@gmail.com

ICT have had an enormous impact on society. The role of Information and Communication Technology to 

develop agriculture and quality of life in rural area is well established. ICT can help a farmer to get relevant 

information regarding agro-inputs, crop production technologies, agro processing and market support. 

Agriculture sector faces major challenges of enhancing production in a situation of falling natural resources 

necessary for production. ICTs have a major role in addressing these challenges and uplifting the livelihood of 

the farming community. Information and communication technology can contribute a lot in socioeconomic 

development of rural area. The development and application of better customized technologies specific to agro-

climatic conditions and level of agricultural development is the real challenge ahead for the policy makers. ICT 

should play a vital role in the efficient delivery of this information.

T3-040 Green SIM - Farm Advisory through Mobiles

Rakesh K., C. H. Saikiran and K. A. Kalola

Department of Agricultural Extension, NMCA, NAU, Navsari

rakesh333devan@gmail.com 

India has at least two decade long experience of using ICT in agriculture. ICTs have gone through different stages 

and many of these will continue to evolve in response to changing technology and business environment in 

agriculture as well as in response to emerging challenges in agriculture. Through ICT, farmers have been 

empowered to exchange their opinions, experiences and ideas. It has given farmers more exposure and allowed 

them to use science that looks at agriculture from an integrated perspective. Green sim, This programme is 

implemented by IFFCO Kisan Sanchar Limited (IKSL). The features of IKSL services include delivering up to 

four free voice messages on areas of interest, and have a helpline services managed by experts and organize 

phone-in programmes and mobile-based quizzes. And queries are given in 22local languages. IKSL is covering 

19 states and 108 zones in those states and have a subscriber base of 11 lakhs. The messages have content in16 

different categories which includes Agriculture, Horticulture, Animal Husbandry, Floriculture, Poultry, 

Irrigation, Fertilizers, Insurance, Banking, Rural Health, Government Schemes, Market etc. To increase the 

access of information, IKSL have an online portal (voice, text and images) which can be accessed by anyone 

anytime and even on a mobile app. Users can customize the app as per their needs and receive information in the 

preferred language.
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T3-041 Awareness of Farm Television among the Farmers in Jaipur District of Rajasthan

Radhika Tanwar, Annu Gora and Shubham Mishra

Department of Extension Education, SKNAU, Jobner, Rajasthan

radhikatanwar1906@gmail.com 

Effective communication on farm information is playing important role in rural development. In India, farmers 

lives in less accessible and in scattered villages where the communication becomes almost difficult. In this 

condition television is the second most source for farm families to get farm related information. A study was 

conducted in Dudu and Jhotwara panchayats with randomly selected 120 televiewers of Jaipur district. 

Investigator collected the responses through structured schedule by personal interview method. The collected 

responses were classified and analyzed by using simple statistics. Majority of the farmers were having awareness 

about farm TV and half of them were always viewing farm telecast. Majority were aware by name, time and day 

of broadcast about 'Krishi Darshan' and 'Kisan Prashan Manch' programmes broadcast by Doordarshan Kendra, 

Jaipur. However, they suggested that present telecast timings, duration, language and contents of farm TV 

programmes should be changed.
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T4-001 Adoption of Climate Resilient Practices under NICRA Project

M. L. Patel, V. S. Parmar and N. S. Joshi

KVK, JAU, Amreli

kvkamreli@gmail.com

National Innovations on Climate Resilient Agriculture (NICRA) project run by Krishi Vigyan Kendra, Amreli 

since 2015. As per the requirement of the project four modules were adopted and different activities were carried 

out at Karjala village which was selected for it. To know, what farmers actually got from the NICRA project an 

adoption study was carried out. Total 300 respondents were selected randomly for the study. Study revealed that 

respondents had 60.29 per cent overall medium level adoption in case of natural resource management practices. 

Whereas, 66.29 per cent of the respondents had medium level of adoption about crop production module and 

63.71 per cent of the respondents had medium level of adoption about livestock interventions. Lastly, in subject 

to institutional interventions 80.00 per cent of the respondents had medium level of adoption.

T4-002 Market Analysis and Farmers' Purchasing Behaviour of Summer Groundnut

Seed in Sabarkantha District

P. R. Gameti, R. M. Patel and R. R. Patel 

AICRP on IFS, SDAU, Gujarat

arprmp@gmail.com

India is the second largest producer of groundnut seed after China and it ranks first in terms of area. In India, 

Gujarat is one of the leading groundnut producing state. In North Gujarat, Sabarkantha district is having largest 

area and higher production. In today's competitive world for retaining in the market; it is necessary to have good 

knowledge of the consumer behavior and the information regarding the activities of competitors so that 

companies can plan their activities accordingly. Also it is necessary to know the retailer's expectations from the 

company. The major concern of the present study was market analysis, marketing mix, market share and farmers' 

purchasing behavior of groundnut seeds in Sabarkantha district. The primary data were collected through 

personal interview with the help of pre structured interview schedule. To fulfill the objectives of the study, 120 

groundnut growers were selected randomly from Himmatnagar, Idar and Vadali talukas of Sabarkantha district. 

The data were analyzed by various statistical tools i.e. frequency and percentage.It was observed in that 41.67 per 

cent farmers were educated up to primary level while, 12.50 per cent farmers were illiterate. About 54.17 per cent 

farmers belonged to middle age group. The majority of the farmers (73.33 %) had medium size of family. It was 

observed that 62.50 per cent farmers had annual income of Rs. 1,00,000 to Rs. 2,50,000. Maximum numbers of 

the farmers were small and marginal farmers based on landholding. It was also found that farmers gave more 

preference to the quality and price followed by yield, brand image and timely availability while purchasing 

groundnut seeds. About 74.17 per cent farmers purchased groundnut seeds from retailers' shop. While 68.33 per 

cent farmers purchased groundnut seeds on cash payment. Relatives/Neighbors and dealers were the major 

sources of information used by farmers for purchasing groundnut seeds in the study area. It was observed that 

26.67 per cent of farmers used Akshay seed followed by 24.17 per cent farmers who used Haridhan company of 

groundnut seeds. Groundnut seed of Akshay seed industry had more availability than other companies in dealers 

shop. As regards of factors affecting marketing mix, it was observed that majority of the farmers were satisfied 

with visual appearance/packaging, timely availability and adequate supply. High price, poor quality and no 
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credit purchase were major constraints faced by farmers while purchasing groundnut seeds.Competition among 

dealers and less commission were major constraints faced by dealers in sales of groundnut seeds. Almost all the 

farmers expected best quality and reasonable price. Further, most of dealers expected good business relationship 

and more commission from company.

T4-003 Impacts of Sprinkler Irrigation System on Groundnut Production in Deesa

Taluka of Banaskantha District

A. H. Chaudhary, R. M. Patel and R. R. Patel

College of Agribusiness Management, CPCA, SDAU, Sardarkrushinagar

arprmp@gmail.com

Land and water are the important natural resources which play an important role in agriculture production. 

Efficient use of available water has become extremely important which can be done through sprinkler irrigation. 

Sprinkler irrigation system as a major plunk of modern science and technology was introduced with assumption 

that it's wide spread adoption will generate a dynamic spark resulting in to the socio-economic development of 

the nation. The consequent effect of sprinkler irrigation system are reflected in terms of generating more income 

from the agriculture by saving of water, energy, labour, fertilizers and plant protection measures involving yield 

and quality of produce, which ultimately improves the overall economic condition of the farmers. The present 

study was conducted in Deesa taluka of Banaskanta district. Multistage random sampling technique was 

adopted. The adoption of SIS is highest in Deesa taluka than the other talukas of Banaskantha. Total 120 farmers 

were selected from the Deesa taluka. The present study aims to study the socio-economic characteristics of the 

groundnut growers, increase in irrigation area and productivity of groundnut crop after adoption the sprinkler 

irrigation system; problem faced by groundnut growers and farmer's suggestion to overcome the problems in 

adoption of sprinkler irrigation system. The primary data were collected by personal interview with the help of 

structured schedule which was developed keeping in view the objective and variable of the study.Study revealed 

that more than half of the respondents (56.00%) were belongs to middle age category. In study area, highest 

(37.00%) of respondent have primary school education. More than half respondent (58.00%) were belongs to 

medium size family and (69.00%) respondent were depending on agriculture + animal husbandry. Less than half 

(47%) of farmers were in medium income group category and highest (50%) of farmers belong to medium 

farmer category. About (59.00%) farmers are using sprinkler irrigation system from more than 5 years, in study 

area before adoption of SIS, groundnut production was 211.22 (tones) which reached to 317.12 (tones) after 

adoption of SIS. Thus the production was increased after adoption of SIS. Majority of farmers faced high initial 
st nd

investment problem which was ranked 1  followed by uneven distribution of water in tall growing crops with 2  
rdranked, rate of interest with 3  ranked. Majority of the farmers suggested, that Training should be provided to 

nd
farmers for effective use of SIS 1st rank, followed by company should make high quality material 2  rank, 

rdprocedure for getting loan should be made easy 3  rank.In entire study of project it was observed that majority of 

farmers were adopted sprinkler irrigation system in groundnut crop in Deesa taluka because of saving in 

irrigation water resulting into increased area under irrigation.
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T4-004 Mitigation of Climate Change in Agriculture

K. R. Khunt and P. R. Kanani

Department of Agricultural Extension, JAU, Junagadh

krimpal.r.khunt@gmail.com

In the age of the so-called "energy-climate era," a new development strategy is required to replace the 

conventional growth strategy which is faced with many limitations. In preparing for the future, low-carbon green 

growth has become the main stream as an inevitable core task to be performed home and abroad, and it is 

anticipated that there will be a lot of discussions in relation to the preparation of a green growth strategy to cope 

with global warming for a considerable period of time. As the agricultural sector takes up a very low portion of 

the total amount of domestic greenhouse gas emissions, with approximately 3%, there is a possibility that proper 

attention may not be paid to the administration of greenhouse gas reduction activities in the agricultural sector. 

The agricultural sector has a significant potential to contribute not only to the administration of national 

greenhouse gas reduction but also to the national development of green industries in the future.

T4-005 Farmers' Perception about Climate Change and their Adaptation Strategies

M. Ninama, A. Patel and C. D. Chauhan

Department of Extension Education, BACA, AAU, Anand

synmninama@gmail.com

Farmers' ability to perceive climate change is a key precondition for their choice to adopt. Farmers' perception of 

climate change relates more to the increased variability and uncertainty of specific weather parameters rather 

than long-term climate change. Some of these perceptions include late onset of rains, shorter wet monsoons 

characterized by slight but intense rainfall, strong winds with excessive rains, more intense summer heat and 

unpredictability in the pattern of seasons. The global increases in carbon dioxide concentration are due primarily 

to fossil fuel use and land use change, while those of methane and nitrous oxide are primarily due to agriculture. 

The key environmental challenges in India have been sharper in the past two decades. Climate change is 

impacting the natural ecosystems and is expected to have substantial adverse effect mainly on agriculture on 

which 58.00 per cent of the population still depends for livelihood in India. Agriculture is prone to the climate 

change which directly and indirectly affecting the crop yields and farming practices. Farmers face many 

problems due to climate change which is most of time is unknown cause for the low yields and other negative 

impacts on agriculture unnoticed by them. Thus, there is a need for assessment of farmers' perception about 

climate change in order to combat with climate change.

T4-006 Impact of Climate Change on Population Dynamics of Okra Shoot and

Fruit Borer, Earias vittella (Fabricius) in South Gujarat

P. P. Dave, H. V. Pandya and A. T. Chaudhary

Department of Entomology, ACHF, NAU, Navsari

hvpandya@nau.in

Investigations on Impact of climate change on population dynamics of okra shoot and fruit borer, Eariasvittella 
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(Fabricius) in south Gujarat were carried out during kharif season of 2015 and 2016 at Regional Horticultural 

Research Station, Navsari Agricultural University, Navsari, Gujarat. The results revealed that during 2015 

significant negative correlation was found between per cent fruit damage of E. vittellaon okra and maximum 

temperature (r= -0.620) while average temperature (r=-0.706) found highly significant and negatively correlated 

with per cent fruit damage of E. vittellaon okra. Similarly, significant positive correlation was found between per 

cent fruit damage of E. vittellaon okra and evening relative humidity (r= 0.537), average relative humidity (r= 

0.522). However, minimum temperature (r= -0.128), sun shine hours (r= -0.456), evaporation (r= -0.247) were 

non-significant and negatively correlated with per cent fruit damage of E. vittellaon okra while morning relative 

humidity (r= 0.296), wind velocity (r= 0.196), rain fall (r= 0.313) were non-significant and positively correlated 

with per cent fruit damage of E. vittellaon okra. The results further revealed that during 2016 among various 

weather parameters, maximum temperature (r=-0.579), sun shine hours (r=-0.593) found significant and 

negatively correlated with per cent fruit damage of E. vittella on okra. Similarly, significant positive correlation 

was found between evening relative humidity (r= 0.537), average relative humidity (r= 0.522) and per cent fruit 

damage of E. vittella on okra while rain fall (r= 0.754) found highly significant and positively correlated with per 

cent fruit damage of E. vittella on okra.

T4-007 Effect of Rainfall on Productivity of Cotton

P. A. Pandya, R. J. Patel and H. H. Mashru

College of Agri. Engineering and Technology, JAU, Junagadh, Gujarat

parthsarthi41@gmail.com

Rainfed agriculture has a prominent role to play in India's agriculture and economy. Therefore, study of rainfall 

and its effect on crop yield is very useful for crop planning for rainfed cash crop like cotton not only for farmers 

but also for policy makers. A study was conducted to evaluate rainfall variability and its effect on Cotton yield for 

Junagadh district considering 20 years data (1997 to 2016) by correlation & regression analysis and rainfall 

departure on regional scale as per IMD for seasonal monthly, fortnightly and weekly rainfall.Arithmetic mean, 

standard deviation and coefficient of variation for seasonal rainfall was found as 982 mm, 349 mm and 36 % 
st

respectively. July month contributes about 40% of the total seasonal rainfall. The contribution of 1  fortnight 

(1F) (28 May-10 June) and 10F (1 October- 14 October) is least (2-3%) in total seasonal rainfall with highest 

CV% 152-153. The highest average rainfall was 200 mm in 5F which contributes about 20% of the seasonal 

rainfall with lowest CV 67%. If cotton crop critical stage falls under 5F, then it may result in high production as 

compare to other fortnights. Correlation coefficient between seasonal rainfall and yield was 0.66, while it was 

highest as 0.46 for September and lowest as 0.15 for August. For fortnightly rainfall, the highest correlation 
stcoefficient was founded as 0.64 for 5F and negative -0.27 for 1F. 31  Standard Meteorological Week (SMW) has 

highest positive correlation 0.65. SMW 34 had highest negative correlation coefficient as -0.35%. Seven years 

have recorded excess rainfall with yield 875 kg/ha, which was 31% higher than average 666 kg/ha. Excess 

rainfall in 1F and 7F resulted less than average yield. When no rainfall occurred in week no. 22 to 25 and 39 to 41, 

higher average yield were observed. The regression analysis revealed that predictability for seasonal, monthly 

and fortnightly rainfall was 43%, 55% and 84 % respectively, while it was 0.96 for weekly rainfall which is 53 %, 

41 and 13 % higher as compare to seasonal monthly and fortnightly rainfall. 
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T4-008 Knowledge of  Farmers about Grain Storage Practices in

Junagadh District of Gujarat State

S. G. Rathava, J. V. Chovatia and K. R. Khunt

Department of Agriculture Extension, JAU, Junagadh

sunilgrathva@gmail.com

Grain storage means a site or physical structure regularly used to store grain for producers or to store grain 

acquired from producers for resale. Storage is method of storing grain for future use for human consumption. 

Food is the symbol of life and prosperity. Storage and maintenance of agricultural products are very important 

post-harvest activities and are usually carried out by farmers. Storage of grain require number of activities which 

like selection of appropriate site/location, cleaning of storage structures, drying of grains, separate storage of 

new and old stock, selection of appropriate plant materials and chemicals during storage and regular inspection. 

A study was conducted in Junagadh district of Gujarat state. Out of these, four talukas have been selected for this 

study, and of each of taluka, three villages were selected randomly from each selected village, ten farmers were 

selected who are having grain storage practices. Thus, total 120 farmers have been selected for the study and 

were interviewed with a structural pre-tested interview schedule. Ex-post facto research design was followed for 

carrying out the study. The result showed that, Majority (73.33 per cent) of the respondents had medium 

knowledge level, followed by 17.50 per cent and 9.17 per cent of the respondents had high and low knowledge 

level about grain storage practices, respectively.

T4-009 Techno-Economic Feasibility Study of Solar Irrigation System with

Perception to bring Energy Self-Reliance on Farmers' Field

V. M. Modi, Vinit Modi and N. N. Desai

College of Renewable Energy and Env. Engi., SDAU, Dantiwada

vmmodee@gmail.com

North Gujarat region is predominantly known for agro based economy. As surface water sources are very much 

limited in these regions, irrigation mainly depends upon underground water strata available at different water 

table. (Viswanathan and Pathak, 2014, forthcoming). Close to 80% of the total irrigated area is dominated by 

deep and shallow tube wells while canal water covers hardly 20%. Gujarat ranked fourth in terms of energization 

of pump sets over the past three decades, showing more than fivefold increase in the number of pump sets from 

2.62 Lakhs during 1983 to 14.28 Lakhs during 2017. Solar photovoltaic (PV) pumps are powered by an array of 

solar panels. Solar PV pumps are designed to operate on DC power produced by solar panels, or on existing AC 

pump with inverter. Solar pumps are easy to install and are generally "good" for the sustainability of boreholes 

due to their low extraction volumes spread over eight to ten hours a day. To cope up the ever increasing demand, 

the Gujarat government has provided solar-powered water pumps to farmers to reduce the burden on existing 

power plants and encourage the farmers to opt for solar powered pumps for their regular irrigation needs. A study 

on techno economic feasibility of solar water pumping system at farmers fields was carried out during 2015 and 

2016 in the North Gujarat region. The study recommended the farmers to adopt 5 hp solar photovoltaic water 

pumping system coupled with micro irrigation system to promote eco-friendly daytime irrigation. The North 

Gujarat region is endowed by abundant solar radiation for 300-315 days with insolation of 4.5-6.5 kWh/m2/day. 

The system is found quite appropriate in the total head range of 5-85 m. Life cycle cost (LCC) of PV system was 

found to be 58.5% less compared with diesel pump set, average payback period was found to be about 04 years. 



T4-010 Dairy Farmers' Awareness and Response to Climate Change: A Case Study

of the Tavdi Village, Navsari, Gujarat

R. S. Ghasura, D. Gadhvi and Durga Rani V.

College of Veterinary Science and A.H, NAU, Navsari 

rghasura07@gmail.com

Global demand for livestock products is expected to double by 2050, mainly due to improvement in the 

worldwide standard of living. Meanwhile, climate change is a threat to livestock production because of the 

impact on quality of feed crop and forage, water availability, animal and milk production, livestock diseases, 

animal reproduction, and biodiversity. Consequently, for farmers to sustain their livelihoods and increase 

productivity, there is the need for them to be aware of climate change and how they can sustainably respond to it. 

This study focused on farmers' awareness of climate change and their response to its effect in the Tavdi Village, 

Navsari District. Data for the study was collected from 50 dairy farmer household heads selected through a 

simple random sampling technique. Descriptive statistics and climate change awareness index (CCAI) were 

used to analyze the data obtained from the households. The results from a descriptive analysis show that the 

majority of respondents (85.0%) were aware of climate risks, but had differing perceptions of climate change 

impacts on production and annual revenue. The study concludes that farmers in the study area are fairly aware of 

climate change. Dairy farmers are recommended to form farmer associations to enable easy access to more 

climate change education/ training from NGOs and Government agencies to improve their climate change 

knowledge and enhance their adaptive capacity. 

T4-011 Impact of Climate Change on Farmers and Strategies to Mitigate Climate Change

Malek Shanabanu H. and A. K. Patidar

Rajasthan Collage of Agriculture MPUAT, Udaipur 

shanaagri786@gmail.com

Climate change is a major phenomenon all over the world and challenging to human societies but country like 

India are more vulnerable in view of the high population depending on agriculture having 70% population are 

directly or indirectly depend on agriculture and farming occupation. Majority of farmers from developing 

countries are small landholders / marginal famers. Climatic change impacts on agriculture are increasing 

temperature, heat, unpredictable precipitation, soil degradation, loss of productivity of land, leaching out 

minerals and nutrients, market failure, low quality of production and it also leads to commitment of suicide of 

farmers due to crop failure, draught conditions, sudden hurricanes, unable to deposit crop loans, etc. Impacts of 

climate change on smallholder farmers are therefore visible on a daily basis. When the rains come late and 

temperatures increase above normal. With increasing the temperatures and irregular rainfall leads to crop failure, 

liable to pest and diseases hence traditional farming system are not viable longer. Smallholder farmers are 

particularly vulnerable to climate change because they typically depend on their crops and animals for both food 

security and income generation depends on rainfall to irrigate their fields, often marginal lands (with low 

productivity) and often lack access technical services and government support. They have a very low capacity to 

adapt to climate change. When their farms are subjected to long droughts or hit by strong hurricanes. A major 

impact is that they used to take step towards the suicide because they unable to stand against the climate change. 

Looking back to impacts of climate change on farmers, we have to be prosecuted strategies to mitigate it and 
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increased production. We should have to check conversion of agriculture to non-agriculture land and take steps 

towards reduce the use of fertilizer or other farm chemical use will also contribute the mitigation of climate 

change because it is a major cause of climate change.

T4-012 Adaptation Strategies of Drought Prone Gujarat's Farmers during Situation

of Climatic Change

G. R. Gohil, K. D. Tankodara and P. V. Patel

JAU, Junagadh

grgohil@jau.in

A literature survey indicates that farmers can adopt many strategies to cope with climate change. The study was 

conducted on the basis of interviews of 160 farmers in Gujarat, India. This paper examines which coping 

strategies are used by farmers and how government policies influence the behavior of farmers. It can be 

concluded that the impressive drought relief framework focuses more on ex post, short-term responses and does 

not take into account the potential impacts of climate change or the actual experiences of the poorest farmers. 

Further, some farmers are able to access the variety of policy assistance by the state offers but credit and 

insurance schemes remain out of reach for farmers with low credit ratings and large rain-fed farms.

T4-013 Impact of Agricultural Research and Extension according to Economic Point of View

P. V. Patel, K. D. Tankodara and S. J. Parmar

DoEE, JAU, Junagadh

grgohil@jau.in

Numbers of agricultural research and extension programs in most of the world's economies have been 

developed. A substantial number of economic impact studies evaluating the contributions of research and 

extension programs to increase farm productivity and farm incomes and to consumer welfare have been 

undertaken in recent years. This study was conducted on the basis of secondary data. This study reviewed by 

using estimated rates of return on investment to index economic impacts. In almost all categories of studies, 

median (social) estimated rates of return are high (often exceeding 40 percent) and the range of estimates was 

also high. It can be concluded that most of the estimates were consistent with actual economic growth 

experiences.

T4-014 Constraints Confronted by the Cotton Growers of Saurashtra Region in

Adoption of Drip Irrigation System (DIS)

J. V. Chovatia, V. M. Savaliya and S. J. Sindhi

College of Agriculture, JAU Porbandar

jvchovatia@jau.in

The present investigation was undertaken in Saurashtra region. Out of these, four districts have been selected for 

this study, and of each of district, one taluka was selected purposively. These talukas having higher number of 

farmers of drip irrigation system adopted in cotton crop. Among these four selected talukas, three villages from 
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each of selected taluka were selected randomly. From each selected village, fifteen farmers who are having drip 

irrigation system in cotton crop were selected. Thus, total 180 cotton growers have been selected to know 

constrains of cotton growers in adoption of drip irrigation system, and were interviewed with a structural pre-

tested interview schedule. Major personal constraints faced by cotton growers were frequently blockage of 

dripper in case of salty and hard water, so it requires constant monitoring (mean 2.67) while, main administrative 

constraint was improper service provided by DIS suppliers (mean 2.48) and getting subsidy from GGRC and 

timely installation of DIS from suppliers is very tedious process (mean 2.64). The major economic and technical 

constraints were; GGRC did not help for obtaining credit from any financial organization (mean 2.27) and 

Improper demonstration on field, irregular guidance and supervision (mean 2.19)

T4-015    Population Dynamics of Spodoptera litura on Castor in Relation to Weather Parameters

M. K. Kanani, V. C. Gadhiya and P. K. Borad

College of Agriculture, JAU, Mota Bhandariya

mkkanani@jau.in

Field experiment was conducted on population dynamics of leaf eating caterpillar, Spodoptera litura Fabricius 

on castor, Ricinus communis Linnaeus were carried out at B. A. College of Agriculture, Anand Agricultural 

University, Anand during 2012-13. The activity of S. litura started from 39th standard meteorological week (4th 

week of September) and continued till 2nd standard meteorological week (2nd week of January) with a peak 

activity during 45th standard meteorological week (1st week of November). The higher incidence of the pest was 

noticed during 43rd to 49th standard meteorological week (4th week of October to 1st week of December). Wind 

speed and evening relative humidity were highly significant negatively correlated with S. litura population and 

leaf damage. Mean relative humidity had significant negative association with S. litura population and highly 

significant negative correlation with leaf damage. Mean vapour pressure deficit had highly significant positive 

correlation with S. litura population while significant positive relationship with leaf damage. The larval 

population of S. litura and leaf damage showed positive correlation with evaporation, maximum and mean 

temperature and morning vapor pressure deficit while negative correlation with rainfall, morning relative 

humidity, morning, evening and mean vapor pressure but non-significant.

T4-016 Impact of Climate Change on Agriculture and their Mitigation 

P. J. Patel, R. M. Naik and H. Parmar

N. M. College of Agriculture, NAU, Navsari

payallpatell30@gmail.com

Climate change and agriculture are interrelated processes. Climate change will affect the basic elements of life 

for people around the world - access to water, food production, health, and the environment. Numerous who 

study worldwide change, especially from industrialized nations, are idealistic about the limit of farming to 

effectively adjust to climate change. This optimism is based on historic trends in yield increases, on the spread of 

cropping systems far beyond their traditional agro-ecological boundaries, and the inherent flexibility of systems 

of international trade. Hundreds of millions of people could suffer hunger, water shortages and coastal flooding 

as the world warms. Crop models have been successfully employed for suggesting suitable mitigation and 

adaptation strategies for reduction in green house gases emission and sustenance of agricultural production. 

274



Crop models (mainly dynamic/mechanistic) can effectively integrate these aspects for assessing the impact of 

future climate change as well suggest suitable options for suggesting suitable mitigation and adaptation 

strategies.

T4-017 Ill Effects of Climate Change as Perceived by Farmers of Sabarkantha District

J. J. Mistry, G. J. Patel and V. B. Patel

SDAU, Sardarkrushinagar

mistryjanak99@gmail.com

The present study was conducted in Sabarkantha district. Sabarkantha district has eight talukas. Out of eight 

talukas five talukas viz; Khedbrahma, Idar, Talod, Prantij and Himatnagar were selected randomly. Two villages 

from these five selected talukas were selected randomly. Total ten villages were selected for the study. Ten 

farmers from each selected village were selected randomly. Thus, hundred farmers were selected for present 

study. To know ill effects of climate change open ended question and pre identified ill effects of climate change 

were used. The farmers were asked to reply on these questions. The major ill effects of climate change perceived 

by farmers were: water table goes down due to climate change / global warming (73.00 per cent), vagaries of 

monsoon/ uneven distribution of rain requires more number of irrigation in kharif (69.00 per cent), growth of 

crop become faster and life span of plant become shorter (66.00 per cent), incidence of insect-pest and disease 

increased (63.00 per cent), keeping quality of pulses and other crops reduced (61.00 per cent), continuous high 

temperature during critical growth stage in rabi season reduces crop yield considerably (61.00 per cent), poor 

quality produce fetches low market price (59.00 per cent) and high temperature at flowering stage in castor 

results in reversion (58.00 per cent).

T4-018 Mango Malformation: An Emerging Disease under Climate Change and

its Management Strategies 

C. M. Bhaliya, L.F. Akbari and J. B. Dobariya

College of Agriculture, JAU, Junagadh, Gujarat 

chirag_bhaliya@jau.in

Climate change has become major problem in the present century by changing the atmosphere properties like as; 
rainfall, humidity, temperature etc. Greenhouse gases have a major role in the climate change. Climate change is 
not only increasing biotic stresses of plants but also increased the cost cultivation. Malformation disease of 
mango is a one of the best example of climate change impact on disease development. It is one of the most 
important and destructive diseases of mango growing area of Saurastra region of Gujarat state and has become a 
limiting factor in the establishment of economically viable orchards. It affects inflorescences and vegetative 
portions of the plant. Floral malformation is most important because it directly hits the yield of the plants leaving 
unproductive inflorescences. The present study was conducted to assess the impact of climate change on 
occurrence and severity of mango malformation. Twenty seven nurseries and 156 orchards were visited in four 
districts of the Gujarat state with an objective to confirm the status and update the existing statistics for future 
planning and management. The disease was found widely distributed with 100 per cent prevalence in certain 
nurseries. The maximum disease incidence of 70.16% was recorded in Dhari taluka of Amreli district followed 
by 56.55% and 43.08% in Gir Somnath and Junagadh district, respectively. All the varieties were found more or 
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less affected. Gir region of Gujarat state considered as prominent mango growing area was severely affected by 
this disease. The average floral malformation incidence (46.08%) and average vegetative malformation 
(22.10%) was observed in nine different taluka of Saurastra region. Looking to the assessment of mango 
malformation disease in Saurastra region, there is a need to improve an integrated strategy to control this malady 
in orchards.

T4-019 Carbon Sequestration: Mitigation Strategy to Climate Change

Purvi Kalal, H. M. Virdia and Dipti Deshmukh
NMCA, NAU, Navsari
purvik289@gmail.com

stClimate change is among the major global issues of the 21  century. Anthropogenic activities have led to notable 
th 0changes in the earth's climate including increase in the global temperature over the 20  century by 0.6 ± 0.2 C at 

0 th
an average rate of increase of 0.17 C/decade since 1950, sea level rise over the 20  century of 0.1 to 0.2m, 
increase in precipitation of 0.5 to 1.0%/decade, and increase in frequency of extreme events and heavy 
precipitation by 2 to 4% (IPCC, 2001). Climate change is attributed to increase in atmospheric concentration of 
several GHGs by fossil fuel combustion, land use change and deforestation, and human induced soil 
degradation. Whereas the contributions of fossil fuel combustion to increase in atmospheric concentration of 
GHGs are known, those of terrestrial ecosystems are not widely recognized either in relation to emissions (by 
deforestation and soil cultivation) or C sequestration by ecosystem restoration, conversion to judicious land use 
and adoption of RMPs in managed ecosystems. Soil carbon sequestration is the process of transferring carbon 
dioxide from the atmosphere into the soil through crop residues and other organic solids and in a form that is not 
immediately reemitted. With a large land area and diverse eco regions, there is a considerable potential of 
terrestrial/ soil carbon sequestration in India. Soil organic carbon sequestration can be done by either reducing 
the carbon emission or by sequestering the carbon. We can reduce the carbon emission by controlling 
deforestation, biomass burning and soil erosion. Why carbon sequestration is so important? - because of as an 
Agriculture: - Key to improve crop productivity, as an Environment: - To reduce pollution, as a Climate: - To 
mitigate GHG, as Energy: - to save energy, as Soil: - To improve soil health. 

T4-020 Climate Change: Mitigation and Agriculture

A. Khan and R. M. Naik
Department of Extension Education, NMCA, NAU, Navsari

anamalikhan76@gmail.com

Climate change is now a days one of the most important challenge for agricultural production. Climate change 
has several impacts on ecosystem and societies and we have to protect ourselves from these impacts by acquiring 
climate smart agriculture building resilience to agriculture better habitat adaptations strategies and quick 
mitigation practices. These practices enhance the interaction between climate change and agriculture.  
Agriculture climate change mitigation globally focuses on identifying the feasibility opportunities and 
challenges for achieving mitigation among small farmers. Agriculture has the potential to benefit from synergies 
between climate change adaptation and mitigation between the right enabling conditions. The agriculture  
generates climate change mitigation by meeting climate targets, food securities, and international negotiations 
globally.  Over the years these climate changing factors increase capacity of individuals and simplify the efforts 
to address climate change in agriculture.
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T4-021 Impact of Climate Change on Aphid Infesting Cabbage 

D. C. Thakor, Snehal Patel and H. V. Pandya
ACHF, NAU, Navsari

smpatel@nau.in

Investigations were carried out on impact of climate change on aphid [Brevicoryne brassicae Linnaeus] infesting 
Cabbage [Brassica oleraceae var. capitata Linn.] and natural enemies at Organic Farm, NAU, Navsari during 
October-2016 to March-2017. The results revealed that their existed significant negative correlation of aphid 
population with minimum temperature (r=-0.879) and average temperature (r=-693). The correlation of aphid 
population with evening relative humidity was significant and positive (e=0.580). Further, there existed 
significant negative correlation of syrphid fly population with minimum temperature (r=-0.751), average 
temperature (r=-624). Correlation coefficient of lady bird beetle population with maximum temperature was 
significant and negative (r=-0.795) similar trend was observed for average temperature (r=-0.617). However, 
correlation of lady bird beetle population with evening relative humidity significant and positive.

T4-022 Impact of Climate Change on Population Dynamics of Thrips Attacking Ficus 

D. G. Patel, S. Patel and S. P. Saxena
Department of Entomology, ACHF, NAU, Navsari

smpatel@nau.in

Investigation on impact of climate change on population dynamics of thrips, Gynecothrips ficorum attacking 
ficus, Ficus benjamina were carried out at ASPEE College of Horticulture and Forestry, Navsari Agricultural 
University, Navsari, Gujarat during rabi season of the year 2014-2015. Seasonal abundance of thrips infesting 

nd rd
ficus from August 2014 to January 2015 was recorded nil during the 2  and 3  week of August. Later on its 

ndpopulation progressively increased and reaches to peak level (36.5 thrips/leaf) in 2  week of December. 
Afterwards its population progressively decreased and recorded minimum (2.4 thrips/leaf) at the end of 
February. From the data it is revealed that thrips population was recorded higher during winter season.

T4-023 Impact of Climate Change and Mitigation Strategies 

N. U. Kalasariya, R. M. Patel and D. M. Chauhan
Department of Agricultural Extension, NMCA, NAU, Navsari, Gujarat 

kalsariyaneeta9@gmail.com

Climate change has been recognized as the foremost environmental problem of the twenty first century and has 
become a subject of considerable debate. Climate change affects agriculture in a number of ways including 
through change in average temperature, rain fall , and climate extremes (e.g., heat waves); change in pests and 
diseases; change in atmospheric carbon dioxide and ground-level ozone concentrations; change in nutritional 
quality of some foods; and change in sea level. Negative impacts of climate change include reduced crop quantity 
and quality due to the reduced growth period following high level of temperature rise; reduced sugar content, bad 
coloration, and reduced storage stability in fruits, reduce the crop yield between 4.5% to 9% by 2039; increase of 
weeds, blights and harmful insects in agriculture crops; reduced land fertility due to the accelerated 
decomposition of organic substance; increased soil erosion due to the increased rainfall. Climate change 
mitigation consists of actions to limit the magnitude or rate of long term global warming and its related effects. 
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Climate change mitigation generally involves reductions in human (anthropogenic) emission of greenhouse 
gases (GHGs). Mitigation may also be achieved by increasing the capacity of carbon sinks, e.g., through 
reforestation. Mitigation policies can substantially reduced the risks associated with human induced global 
warming.

T4-024 Farmers' Perception regarding Climate Change

Manjunath H. L. and M. R. Bhatt
NAU, Bharuch

mrbhatt39@gmail.com

Climate is very crucial factor for the production in of crop. Climate means the usual condition of the temperature, 
humidity, atmospheric pressure, wind, rainfall, and other meteorological elements in an area of the Earth's 
surface for a long time.  Climate and weather are different; weather is the day to day conditions in the 
atmosphere. Considering this basic definition of climate, the study was under taken to assess the perception of 
farmers' about the climate change in the Navsari and Valsad district of South Gujarat. Total 160 farmers were 
selected from 8 talukas ( 4 from each district) and 16 villages. The results of the study revealed that 21.87 per cent 
had poor perception about climate change followed by 58.13 and 20.00 per cent had moderate and good 
perception bout climate change. In terms pattern of rainfall changes, 61.25 per cent had moderate level of 
perception, while 15.00 and 23.75 per cent had good and poor perception about rainfall changes, respectively. 
Another important factor; temperature, 58.75 per cent farmers perceived that there was change in temperature 
were found in moderate level of perception  followed by 20.63 and 20.62 per cent in good and poor perception 
about temperature changing pattern in both districts.

T4-025Impact of climate change on population dynamics of Helicoverpa armigera (Hubner) in tomato
H. V. Pandya, S. P. Saxena and Snehal Patel

Department of Entomology, ACHF, NAU, Navsari
hvpandya@nau.in

 
An investigation on Impact of climate change on population dynamics of Helicoverpa armigera (Hubner) in 
tomato was carried out at Regional Horticultural Research Station, Navsari Agricultural University, Navsari 
during 2018-19. For the purpose,  Pheromone traps were installed 1 ft above crop height in the field of tomato @ 
5 /ha. The lure was recharged as and when required. The number of moths of Helicoverpa caught in the 
pheromone trap was counted at weekly intervals and data on moth catches were correlated with weather 
parameters and regression equation was worked out for the parameters having significant effect. The results 
revealed that The earliest catch of H. armigera males were recorded from 4th WAT (9 Male moth catch /trap  

th th 
/week) i.e. 43  standard week of 2018 and population reached its peak (48 Male moth catch /trap /week) 13 WAT 

nd  rd
i.e. 52  standard week. Thereafter, adult activity continued fluctuating up to 3  standard week of 2019. In nature, 
the population of insect pests is never truly stable. The rise and fall of population density of any organism 
depends on many abiotic factors like temperature and humidity. To know the effect of various weather 
parameters on the population fluctuation of H. armigera on tomato, simple correlation was worked out between 
weekly mean catches of moth of H. armigera and weekly mean values of different weather parameters. 
Minimum temperature (r=- 0.885), minimum temperature (r=- 0.880) and average temperature (r=-0.923) had 
significantly negative correlation with number of male moth catches of H. armigera in pheromone trap. While 
maximum temperature (r= -0.324), morning relative humidity (r=-0.206), evening relative humidity (r=-0.273) 
and average relative humidity (r=-0.265) had non-significant negative correlation with number of male moth 
catches of H. armigera in pheromone trap. The regression equation was Y = 158.514 -210.168 (X1) -208.572 
(X2) +  413.490(X3) + 0.094(X7) + 8.578.

278



279

Theme 05
Impact of Market Dynamics, Market

Intelligence & its Reforms



280

With Best Compliments From

SHRI KANTILAL DESAI

SARDAR AGRO FERTILIZERS
* Chemical Fertilizer * Hybrid Seeds  * Insecticides

33-MARKET YARD, VYARA
DIST: TAPI-394650 (GUJARAT)

(M) 9879551375

With Best Compliments From

Mr. D.T.DESAI, M.Sc.(Agri.)
Agricultural Consultant

PATIDAR AGRO FERTILIZERS
Dealing all types of Agricultural Inputs

30-MARKET YARD, VYARA
DIST: TAPI-394650 (GUJARAT)

(M) 9426745578



281

T5-001 Strength, Weakness, Opportunity and Challenges in Agriculture Market

B. L. Radadiya and P. C. Shukla

NMCA, NAU, Navsari, Gujarat

bankim.radadiya@gmail.com

Agriculture market providing more scopes to the farmers, using emerging technologies and using internet online 

facility now farmers can directly participate into auction and they can bid the same. Here, in this research paper 

we discuss about the SWOC analysis of agriculture market. Strength, Weakness, Opportunity and Challenges in 

Agriculture. Strength covers the points like Strong links with the government providing subsidies. High control 

over all the operations within the production process. Even government vision is to encourage the consistency, 

standardize in agriculture marketplace by restructuring the measures between consumers and suppliers. Actual 

value sighting constructed on demand and supply. Weakness covers the points like Farmer already have strong 

attachment to existing local marketers. Lacks of confirmed market positioning. Opportunity covers the points 

like Farmer will get the benefits that whole process of auction will be based on quality of product and it will be 

totally transparent. Farmer will get the timely payment through online. All the APMC in the countries will come 

under the joint online marketplace. In APMC farmer will get the benefit by the state government, but in eNam is a 

national agriculture market in which farmer will get the exposure of national wide. Challenges cover the points 

like participating all the APMC's through one joint connected marketplace is challenge. Already too much 

competition within the market is there. So many current participants already contributing the undistinguishable 

products.

T5-002 Farmers' Buying Behaviour for Pesticides of Vadodara District

I. A. Momin and Naima Shaikh

Department of Management, Manipal University, Jaipur, Rajasthan 

momininayat10@gmail.com

Agriculture is defined as the backbone of Indian economy. Approximately 60-70% per cent of the population is 

working in agriculture. Agriculture sector need to be boom because of increasing population but it cannot be 

possible without solving the problems of pests. Without the use of pesticides, the production and quality of food 

would immediately fall to 30 to 40% due to the ravages of pests. The Indian Agrochemical industry is the fourth 

largest in the world only after the US, Japan and China. Pesticide Industry has the vast potential to grow in India. 

Present study on farmers buying behaviour of pesticide was undertaken in all the taluks of Vadodara district and 

from each taluka 10 farmers were selected randomly. Tabular analysis was used for analysing farmers buying 

behaviour of pesticides, With regard to mode of purchase for pesticides majority 70 per cent of the farmers used 

to purchase pesticide on credit basis. Regarding point of purchase, 80 per cent farmer purchase by from company 

dealers. The analysis of farmer purchasing of pesticides revealed that that reasonable price is most important 

factor which is considered by farmers while purchasing of pesticides products, quality of pesticides products, 

and brand image of products, yield performance, packing, and relation with dealers. Recommendation by 

progressive farmers is lastly considered by farmers while purchasing of pesticides products. The results expected 

from the company for the purchase of pesticides by the farmer's shows that reasonable price of pesticide followed 

by good quality of pesticides products, easy availability of pesticides products.
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T5-003 Modern Concept of Marketing: The Standardization of Product Quality

R. Desai, J. M. Mayani and B. Solanki

ACHF, NAU, Navsari

rpdesai.2021@gmail.com

Agricultural products standardization can increase the status of quality products thus earning consumers' trust so 

that can have a more valuable product to increase the income of producer or processor or farmer. In modern 

marketing, only branded products have price and value over time, while standardization of high quality products 

in small packages is certain to avoid bulk sales risk and further exploitation of each producer's name. Many fast 

food marketing chains, such as Mc Donald's, Domino's, Subway, Starbucks and KFC have certain fixed 

procedures when it comes to preparing food, so that regardless of which outlet the consumer is visiting, the 

product they order always tastes the same. Certain items from these chain restaurants become brand images that 

consumers across the world accept and purchase. e.g. People do not visit branded restaurant to drink or eat but 

they visit them to enjoy that quality and presenting manner are only available at those particular restaurants. Any 

major foods and goods establishment like Amul, Swiss chocolates, Frrero Rocher and Hershey's are quite 

famous and are available even outside the country of origin and without any change in quality. The consumers are 

aware that these products meet a certain standard of quality and thus they are eager to purchase them in their own 

country if they become available. By emphasizing the country of origin and stressing the standard of quality that 

has been maintained the producer is able to make a good profit off these products.

T5-004 Factors Associated with Profitability of Milk Production

on Commercial Dairy Farms 

N. K. Patel, B. K. Ashwar and M. H. Desai

Institute of Dairy sciences, Ganpat University, Ganpat Vidyanagar, Anand

bharatkumarsg@gmail.com

The present research study was under taken in Aravalli district of North Gujarat. Ex-post facto research design 

was used for the study. The four talukas namely Modasa, Malpur, Bayad, Dhansura were selected purposively. 

The research study was under taken with broad objective to assess the profitability of milk production on 

commercial dairy farms and find out its relationship with selected personal and socio-economic attributes of 

commercial dairy farm owners. Economic analysis revealed that the expenditure on total feed and fodder was the 

highest among all components of gross cost. The Net cost of milk production per liter was found as Rs. 21.78 and 

net income per liter was found as Rs. 4.96. The correlation coefficient analysis revealed that the adoption and 

economic motivation were the positive and highly significant variables, while training received, knowledge and 

extension participation exerted positive and significant effect on profitability of milk production business. 
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T5-005 Relationship between Attitude of Agriculture Students towards Agrotourism

as an Enterprise and their Personal and Psychological Variables

N. G. Ghetiya, J. B. Patel and P. C. Patel

B. A. Collage of Agriculture, AAU, Anand

ghetiyanisha@gmail.com

Agrotourism is an enterprise that involves any agriculture based operation or activity that brings visitors to farm 

or ranch. The concept of agrotourism can bring a new face to the field of agriculture where local resources are 

mobilized to add to the income of the agricultural land. It is very much essential to convince and motivate the 

agricultural graduates to take up an agrotourism as an enterprise. Therefore, this research was carried out to 

measure the correlation between attitude of agriculture students towards agrotourism as an enterprise and their 

personal and psychological variable. The present investigation was carried out on random sample of total 50 

respondents studying in the agriculture faculty of Anand Agricultural University of Gujarat state. The data were 

collected through an interview schedule by employing ex-post facto research design. Out of total respondents 

nearly half (48 %) of the students were of 23 to 24 years of age, (56 %) of were from rural native, majority (66 %) 

of them had an annual income of upto  4, 30,000. In case of education of their father, majority (60 %) of the 

respondent's father were graduate. If we see towards family background a majority (72 %) of them had a joint 

family. A great majority (76 %) of respondents had a medium level of self confidence, a vast majority (88 %) had 

a medium to higher achievement motivation. As far as the attitude was concerned more than half (52 %) of them 

had highly favorable attitude towards agrotourism as an enterprise. In case of relationship, the attitude of 

students towards agrotourism as an enterprise was positively and significantly affected by the variables like self 

confidence and achievement motivation. 

T5-006 Economic Profitability, Supply Chain Analysis and Production and

Marketing Constraints Faced by Eucalyptus Growers in Middle Gujarat

Priyanka Changela and Ganga Devi

Department of Agricultural Economics, BACA, AAU, Anand, Gujarat

gangasaran1982@gmail.com

The present study is the outcome of socio-economic diagnosis of eucalyptus plantation practices followed by 

farmers in Middle Gujarat. The study covered 6 talukas and total 120 (6x20) eucalyptus growers and 60 (6x10) 

non-eucalyptus growers from Dahod, Panchmahal and Anand districts. Results of the study indicated that the 

average gross return per hectare from eucalyptus plantation was Rs. 2,22,391 with the net return over total cost 

was Rs. 85,291. Further, the results revealed that on an average, in normal cost and return situation at 10 per cent 

rate of discount the net present value (NPV) was found positive (Rs. 47,563.15), B:C ratio was found more than 

unity (1.40) and internal rate of return (IRR) was more (35.00 per cent) than normal bank rate. This clearly 

indicated that the investment on eucalyptus plantation was profitable and economically viable proposition. 

Further, the results also indicated that three marketing channels were found for marketing of eucalyptus tree in 

the study area. Out of these three channels, Channel-I (Producer -Wholesaler - Retailer - Consumer) dominated 

in study area as 88.33 per cent respondents were selling eucalyptus tree through this channel. The net price 

received by farmer was Rs 197.54 per quintal and producer share in consumer rupee was 41.43 per cent in 

channel-I. The per quintal total marketing cost was found about Rs 184.60. Among, them the total marketing cost 

` 
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incurred by wholesalers was highest (Rs. 144.83) as compared to retailers (Rs. 39.77). The total margin earned 

by different functionaries was Rs. 94.55 per quintal and it was higher for retailers (Rs 52.23 per quintal) as 

compared to wholesalers (Rs. 42.32 per quintal) and the price spread was Rs. 279.15 per quintal. The results of 

Garrett ranking technique showed that the main production constraints faced by eucalyptus growers in the study 

area was non-availability of labour which was followed by high cost of planting material, non-availability of 

adequate financial credit, private money lender charges high rate of interest, increased labour charge, lack of 

knowledge about new improved varieties of eucalyptus plantation and lack of technical guidance, respectively. 

Whereas, in case of marketing constraints faced by respondents the first rank was given to no regulated markets 

for eucalyptus, followed by prices are not remunerative, price fluctuation of eucalyptus and non-availability of 

market information, respectively. 

T5-007 Perception of Tribal Farmer regarding Sources of Credit in North Gujarat

V. T. Patel, R. R. Prajapati and A. Biswas 

Department of Extension Education, CPCA, SDAU, Dantiwada, Gujarat

The study was conducted in three tribal dominating districts viz., Banaskantha, Sabarkantha and Aravalli of 

North Gujarat. Multistage random sampling technique was employed for selecting 180 tribal farmers as 

respondents to find perception of tribal farmers regarding sources of credit in North Gujarat. The result shows 

that 43.33 per cent of the tribal farmers perceived that nationalized banks as first choice as their for availing credit 

while cooperative societies and merchants were perceived as first choice by 25.56 per cent and 24.44 per cent of 

the tribal farmers, respectively. It is interesting to note that 6.67 per cent of the tribal farmers reported privet 

banks as their first choice for availing the credit. Cumbersome procedure and hectic documentation of the 

nationalized banks were the reason expressed by the tribal farmers to choose private bank and cooperative 

society for getting credit. The private traders and merchants do not require much document and provide credit as 

compared to nationalized bank easily to the farmers.

T5-008 Purpose of availing Credit and Extent of Credit Utilization by

the Tribal Farmers in North Gujarat

V. T. Patel, R. R. Prajapati and M. R. Prajapati 

Department of Extension Education, CPCA, SDAU, Dantiwada

rrprajappti.sdau@gmail.com

The study was conducted in tribal areas of North Gujarat with a random sample of 180 tribal farmers. The study 

revealed that most of the respondents took the loan for farming purpose from nationalized banks (47.78 per cent) 

followed by cooperative societies (32.22 per cent) and market traders (20.56 per cent). While, in case of non-

farming purpose relatives (10.00 per cent), friends (6.66 per cent) and other banks (5.55 per cent) were the 

important credit sources for tribal farmers. The result pertaining to extent of credit utilization indicated that 

majority (54.44 per cent) of the tribal farmers utilized the loan mostly for the agricultural purpose. Whereas, 

25.56 per cent of the tribal farmers utilized the credit moderately, 15.00 per cent utilized the credit partly and 5.00 

per cent utilized credit barely for the agriculture purposes.
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T5-009 Marketing Information Systems for Bridging the Information Gap

between Farmer and Market 

R. Shukla, S. Sharma and K. Chaudhary

AABMI, NAU, Navsari

ruchira.shukla@nau.in

Efficient market information provision is shown to have positive benefits for farmers, traders and policymakers. 

It is important to develop market intelligence systems which attempts to provide information on prices, arrivals, 

availability, trends, analysis, laws, etc. it requires a reliable programme which collects and disseminates accurate 

and useful information in farmer friendly manner. The main purpose of marketing information system (MIS) is to 

support in marketing decision making and marketing efforts of entrepreneurs and farmers. Nevertheless, the 

information is also useful for various types of organizations, such as government, development organizations, 

academicians and researchers. Innovations in ICT are helping to bridging the gap in the agri supply chain and 

offering a communication platform to link farmers to the markets. Both computer-based as well as mobile-based 

models have been adopted to spread the information. It should be noted that farmers are interested, not only in 

current price information, but also  addresses marketing issues like quality requirements, market news and price 

forecasts. Market Information and Decision Support System that combines agricultural market information and 

acts as a decision support tool serves this need. Many institutions have attempted to provide market information 

but these efforts are often not coordinated. As the socio-economic environments continue to change and the 

private sector actors are becoming the major providers of services previously managed by the public sector, a 

properly established and well-coordinated agricultural information system has the potential of promoting free 

trade based on an open, transparent and competitive agricultural marketing system and could serve as a decision 

support tool for farmers, traders, and policy makers. This paper looks into the various types of agricultural 

marketing information systems and ICT based models and analyses them to generate ideas and insights which 

may be useful for developing and strengthening MIS in agriculture sector. 

T5-010 Present Status and Challenges of Electronic 

National Agricultural Market in India

Anil Kumar and Swati Sharma 

AABMI, NAU, Navsari, Gujarat

anilsharma.abm@gmail.com

In India 56 per cent of the population depends upon agriculture sector for their livelihood, in this regard 

unification of markets both at State and National level is essential. Agriculture in India plays an important role in 

providing food for population, employment generation, contribution to industrial goods market and earning 

foreign exchange. The increased trend in production has brought in its wake new challenges to handle in terms of 

huge marketable surplus. There is an urgent need for a strong and efficient marketing system in the country. 

Realizing the need to address the challenges of existing agricultural marketing system the GOI has launched 

National Agriculture Market portal (eNAM) on April 14, 2016, in order to connect e-mandies in several States. 

eNAM is an online inter-connectivity of e-mandies, which is aimed at organising the agriculture marketing 

reforms to enable the Indian farmers to fetch better prices of their agricultural produce. According to reports 

(DAC&FW, 2019) 585 regulated wholesale mandis have been integrated with e-NAM across 16 states and 2 
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union territory in India. In this regard the paper discusses the challenges faced by farmers in agricultural 

marketing at present and the role of e-NAM as an important instrument in mitigating farmers risk regarding 

marketing of agri-produce and helping them to fetch better prices. The paper also highlights the present status of 

e-NAM and its benefits to different stakeholders of agriculture sector like farmers, retailers, consumers etc. in 

India.

T5-011 Post Harvesting Practices Adopted and Perception of Farmers towards

Mango Export in South Gujarat

P. Maity, G. Parmar and S. Sharma

AABMI, NAU, Navsari, Gujarat

gautam.parmar@nau.in

Mango is the national fruit of India, known as the 'King of Fruits'. It is one of the most important and popular 

Asian fruits. India is largest mango producing country in the world with an annual production of about 

18,779,000 tons, accounting for 42.2% of the world's total production. India exported around 49,180 MT of 

mangoes in 2017-18. The major five destinations are UAE, United Kingdom, Saudi Arab, Qatar and USA. The 

present paper aims to understand the post-harvest practices adopted and perception towards export among 

farmers. To meet the objectives 200 farmers were surveyed from South Gujarat. The convenience sampling 

method was applied to collect sample and for data collection structured questionnaire was used. The major 

findings of the study were that farmers are using plastic crates for transportation and storage of mangos. Farmers 

approach the nearby market for selling of mangoes. Also, it was found that the farmer perceive export process is 

tedious and mango export requires high quality standards.

T5-012 A Study of Price Forecasting of Okra in Surat Market for

Agricultural Market Intelligence

R. Shukla, A. K. Leua and G. R. Parmar

AABMI, NAU, Navsari

ruchira.shukla@nau.in

Market information and intelligence are crucial to enable farmers and traders to make informed decisions about 

what to grow, when to sell, and where to sell. The most important marketing information input required by a 

farmer in the current scenario is the price intelligence. Fluctuations in market arrivals largely contribute to the 

price instability. In order to device the appropriate ways and means for reducing the price fluctuations of 

agricultural commodities, there is a need to have through understanding of the price behaviour over time. Okra is 

one of the most important vegetable crop of South Gujarat. In 2017-18 total 36382 hectares of area was under 

Okra cultivation with total production of 475431 MT in South Gujarat. The agricultural markets selected for the 

study was APMC, Surat which is one of the biggest markets in Gujarat for Fruits and vegetables. In this study, 

SARIMA (Seasonal ARIMA or Seasonal Autoregressive Integrated Moving Average) model was used to 

forecast monthly Okra prices applying Box-Jenkins approach. The analysis over time series data from 2004 to 

2018 revealed that there is a monthly increase in price of Rs. 6.99 per quintal in Surat market. Month wise 

Seasonal indices of Okra in Surat market showed that price declined from May to October and reached lowest 

point in September. After that prices rise continuously and reached peak in December in Surat market. Seasonal 
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fluctuations were observed both in market arrivals as well as prices of Okra. In the present investigation, series of 

tentative Seasonal ARIMA (Box-Jenkins) models were developed to measure the forecast accuracy, but the best 

model was chosen on the basis of least values of Schwarz Bayesian criteria (N-BIC) and Mean absolute 

percentage error (MAPE). After performing series of diagnostic test it was observed SARIMA (1,0,0) 

(0,1,1)12model came out to be the most representative model for the price of Okra in Surat market. The model 

can be used for reaching dependable price forecast.

T5-013 Agricultural Value Chains for Fruits and Vegetables in India:

Prospects and Challenges

S. Sharma, G. R. Parmar and R. Shukla

ASPEE Agribusiness Management Institute, NAU, Navsari

swatisharma_abm@yahoo.co.in

The agriculture sector in India has undergone significant structural changes indicating a shift from the traditional 

subsistence towards a market oriented. At present the growth and development of agricultural value chains for 

local and external markets can be considered as a powerful tool for poverty reduction and to fight against the 

challenge of food security in developing countries like India. The term value chain describes the full range of 

activities that are required to bring a product from conception, through the different phases of production up to 

delivery to final consumers. The value chain concept can play an important role in India where farmers are able to 

produce agricultural products of higher potential for value addition and by enhancing the value of the final 

products they may lead to fetch better prices in the market. This paper assesses the present status of fruits and 

vegetables and export from India. Also, the paper examines the overview of agriculture value chains (fruits and 

vegetables) in India. The paper also focuses on different value chain approaches adopted by various agri-

businesses in India. Finally, the paper identifies the major challenges related to the agriculture value chains and 

puts forward some of the key suggestions for the growth and development of agriculture value chains in India.

T5-014 Market Led Extension Management

G. K. Waman, R. P. Khule and P. B. Kharde

Directorate of Extension Education, MPKV, Rahuri, Maharashtra

gkwaman2014@gmail.com

Market led extension management means extension strategies for creating awareness among farmers on market 

oriented production. It may be achieved by identifying the farmers commodities, creating quality consciousness 

among the farmers, training in cost reduction strategies, development of models procedures in cultivation of crop 

for export purpose and training the cultivators, dissemination of the information about the financial and other 

assistance available under various Government schemes etc. The role of Agricultural Extension personal in this 

regards are :  1)  SWOT Analysis of the Market.. 2) Organization of farmers Interest Groups (FIGs) 3) Enhancing 

the interactive and communication skills of the farmers. 4) Establishing marketing and Agro-processing 

Linkages. 5) Advice and product planning. 6) Educating the farming community to treat agriculture as an 

entrepreneurial activity. 7) Direct marketing 8) Acquiring complete market intelligence regularly on various 

aspects of markets. 9) Publication of agricultural market information 10) Production of video film of success 

stories. 11)  Organization of study tours of FIGs. 12) Creation of websites .



T5-015     Marketing Efficiency of Okra in Tapi District of South Gujarat: A Comparative Analysis

Gaurav Sharma, J. J. Makadia and S. R. Salunkhe

Department of Agricultural Economics, NMCA, NAU, Navsari

gaurav30688@ nau.in

The study has examined the price spread of Okra in Tapi distict of South Gujarat vis-à-vis unorganized small okra  

growers  and informal organized growers for exporting okra.  The study was based on primary data collected 

from 80 growers and 25  market functionaries. The net price received by growers in the export oriented chain was 

found highest. Moreover the production centric benefits received from the involvement of the export agencies 

indirectly benefits the growers in cultivating good quality produce. The marketing channel of okra via. exporting 

agency was found to be most efficient. The higher operational efficiency as well as pricing efficiency was 

reflected in lower price-spread, higher efficiency and growers' share. The study has demonstrated the benefits of 

informal community participation with proper guidance and monitoring.  

T5-16      An Investigation on Cost and Returns of Okra cultivation in South Gujarat

J. J. Makadia, S. R. Padavi and K. U. Mungalpara
Department of Agricultural Economics, NMCA, NAU, Navsari

jjmakadia@yahoo.com

Among the various promotional and assesment schemes/ methodologies targeted for accessing farmers self 
sufficiency, Cost concept of Commission for Costs and Prices (CACP) are exclusively developed for accesing 
feasibility of a crop at different costs. The CACP Costs concepts is a compherencive approach which help 
growers, planners and policy makers to access the profitability or self sufficiency of a crop at growers level. The 
present study is an endeaover to access the feasibility of Okra crop in South Gujarat using cost concepts and 
examaning whether the crop is providing the sulf sufficiency to the growers of the region. Multistage sampling 
technique has been used for selection of 120 okra growers. The maximum aggregate cost have found for human 
labour followed by rental value of land, management cost and plant protection measures. The returns per rupee of 
investment on cost C has been found to be 1.52 per hectare. The higher share of human labour and plant 3 

protection measures reflects the disguise unemployment and may be serious health implications to man and his 
environment respectively. These factors could affect overall Okra profitability and soil health. The study has 
suggested to guide the growers on ill effects of over use of plant protection  measures by various extension 
activities of KVKs, EEI, ATMA nad SAMETIs.
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T6-001 Assessment of  OFT on Different Spacing in Okra during Rabi Season in The Dangs

S. A. Aklade, H. M. Virdia and M. Choudhary

PIA, NAU, Waghai, Dangs, Gujarat

sandeepaklade@nau.in

The On Farm Testing (OFT) on "Evaluation of different spacing in okra during Rabi season in the Dangs" was 

conducted by Krishi Vigyan Kendra, Navsari Agricultural University, Waghai on farmers field in three villages 

namely Ambapada, Davdahad and Khatal of Waghai taluka during the years 2013-14 to 2015-16 comprising of 

three different spacings tratments viz., T  = 30 x 10 cm (Farmers practices), T  = 45 x 30 cm (Normal spacing) and 1 2

3
T  = 30 x 30 x 60 cm (Paired row spacing). The results revealed that the okra crop sown at paired row spacing of 

30 x 30 x 60 cm for resulted in higher yield of 9768 kg/ha as well as net returns of Rs. 1,04,190/ha as compared to 

9572 kg/ha yield & Rs. 1,01,250/ha net income under normal spacing of 45 x 30 cm and farmer's practices of 30 x 

10 cm recorded the least values for both the parameters (8513 kg/ha and Rs. 79,365/ha, respectively). So, on the 

basis of OFT results, it is recommended to grow okra crop at a spacing of 30 x 30 x 60 cm for obtaining higher 

yield & net returns.

T6-002 Photo Selective Shed Nets used in Horticultural Crops 

C. D. Desai, C. S Desai and G. B. Desai

SWAMRU, NAU, Navsari

chaksdesai@yahoo.co.in

The effect of global warming in production of various crops in horticulture and agriculture is suffered due to 

unnecessary rainfall, hail storm, increase in air temperature and high intensity of solar radiation because of the 

climate change and urbanization. Colour shade net is an effective solution, because it improved plant micro 

environment, protect crop from environmental hazard, cheaper and less energy-consuming. All physiological 

processes from the emergence of seedling to fruit development and maturity depend on the quantity and quality 

of the light. From the study it can be concluded that the effects are varied and plant responses may differ even 

among cultivars of the same plant. Various effect of plant responses such as vegetative growth by the red net; 

dwarfing by the blue net; enhanced branching by the gray net and yielding "bushy" plants with short branches 

were observed.

T6-003 Perception of Effectiveness of Trichoderma in Controlling the

Disease among its End Users in Porbandar District

V. M. Savaliya, J. V. Chovatia and R. K. Odedra

Scientist, KVK, Porbandar

vmsavaliya@jau.in

Trichoderma is a genus of fungi in the family Hypocreaceae, that is present in all soils, where they are the most 

prevalent culturable fungi. Many species in this genus can be characterized as opportunistic avirulent plant 

symbionts. Present study was carried out in Porbandar district. Five talukas were randomly selected from this 

district. From each taluka, 20 respondents who are using trichoderma were selected for study purpose. Thus total 



292

100 respondents were selected from five talukas who have used trichoderma. The result revealed that majority of 

respondents were belong to middle age group and educated up to primary education, had medium size of land 

holding and most of them had social participation and had actively participated in extension programmes. Most 

of the respondents preferred to adopt innovation after seeing it successfully adopted by others. 62.00 per cent of 

respondents had used it in crops like groundnut and cumin crop and majority had partially adopted the 

trichoderma and had positive perception about the use of trichoderma. Most of them opined that application of 

trichoderma is benefitted where fungal diseases appears every year and trichoderma can be mix with FYM. 69.00 

per cent respondents were using trichoderma since last one year and 67.00 per cent farmers opined that they will 

continue the use of trichoderma for their farm field. In case of constraints faced by respondents, most important 

constraints were lack of moisture in soil at the time of application in standing crop and labour cost increased due 

to its non-mixing condition with chemical fertilizer. Whereas 68.00 per cent farmers suggested that packing 

should be good and free from dusting.

T6-004 Knowledge Level of Cotton Growers about Management of

Cotton Pink Bollworm

M. L. Patel, V. S. Parmar and N. S. Joshi

KVK, JAU, Amreli 

kvkamreli@gmail.com

Cotton, the 'White Gold' and 'King of Fibres' is a crop of prosperity and is considered to be an industrial 

commodity of worldwide importance. Cotton crop is major crop in Amreli district. Major problem of farmers are 

facing very serious problem of pink bollworm, which damage the boll and reduced the cotton yield. The present 

study was concentrated on farmer's knowledge level about management of cotton pink bollworm in Amreli 

district of north Saurashtra region. It was revealed that more than half (60.91 per cent) of the respondents had 

medium level of knowledge level about management of pink bollworm followed by 23.64 per cent and 15.45 per 

cent of the respondents had low level and high level of knowledge, respectively.

T6-005 Constraints Faced by Farmers in Adoption of Bio Fertilizer

N. S. Joshi, V. S. Parmar and M. L. Patel

KVK, JAU, Amreli

kvkamreli@gmail.com

Micro-organism is natural soil improver, which is play significant role for plant to uptake nutrients from soil.  

Due to hybrids and Bt. variety used by the farmers there was increase in chemical fertilizer, which also have 

negative effect on soil micro-organism. But after research of agricultural scientist, important organism can be 

cultured and it's directly used by farming community on their field. Junagadh Agricultural University developed 

Rhizobium, Azotobacter and Phosphate Solubilizing Bacteria as 'Sawaj' trade name. University provides facility 

to buy 'Sawaj' biofertilizers at university campus and KVKs (Krishi Vigyan Kendra). It is also available at 

various NGOs (Non-Government Organizations) and co-operative societies of Saurashtra to the farmers. The 

present study was highlighted the constraints faced by the farmers in adoption of bio fertilizers. Total 100 

respondents selected for the study. It was revealed that Sawaj Bio fertilizer are not available at taluka places 

ranked first followed by Sawaj Bio fertilizer is not timely available ranked second, lack of awareness about the 



293

concentration, time and method of biofertilizer application ranked third, non-availability of subsidy ranked 

fourth, Unawareness about Sawaj Bio fertilizer impact ranked fifth.

T6-006 Constraints Faced by the Farmer's Adoption of Improved

Cultivation Practices of Gram

P. S. Jayswal, V. S. Parmar and N. S. Joshi

KVK, JAU, Amreli

kvkamreli@gmail.com

The Amreli district offers good scope for Agricultural development due to various agro-ecological regions. This 

study was undertaken in KrishiVigyan Kendra, Amreli (Guj.) during the period 2018-19. Various training, FLDs 

and lecture conducted by scientist of KVK to improve the cultivation practices of gram at judicious area of KVK. 

The study emphasis on what kinds constraints faced by farmers to adopt improve cultivation practice in gram. 

Ex-post-facto research design was used in the present investigation. Total 90 respondents selected for study. 

Study found that major constraints perceived by respondents were, unavailability of vermicompost as per 

recommendation  and ranked at first position followed by lack of knowledge about  plant based botanical 

insecticides and pesticides, unavailability of farm yard manure, non-availability of fertilizers in time, no 

information about seed treatment, lack of knowledge about bio fertilizer.

T6-007 Genetic Variation for Productivity and its Related Traits in a Recombinant

Inbred Lines Population of Chickpea

S. H. Shah, D. S. Thakar and P. V. Patel

SSK, JAU, JUNAGADH

shahsiddhi162@gmail.com

A recombinant inbred line population of a cross ICCV-2 x JG 62 was evaluated for yield and its component traits. 

Highly significant variation was observed for yield and other component traits. The RIL population showed high 

range of expression transcending the limits of parental values for some important traits like seed weight, pods per 

plant and seed yield per plant. Heritable variation was high in respect of seed weight (92.60) compared to pods 

per plant (74.10) and seed yield per plant (79.90). High variability followed by high estimates of heritability was 

observed for pods per plant, seed yield per plant, seed weight, days to 50% flowering, days to pod initiation and 

plant height. It was therefore concluded that selection for these traits in the material studied would be useful in 

the genetic improvement of these traits.

T6-008 Application of Image Processing in the Field of Precision Farming for

Classification of Citrus Plant Leaf Diseases

D. K. Parmar and D. R. Kathiriya

College of Agricultural Information Technology, AAU, Anand

dkparmar@aau.in

The main work carried out in this paper is to exercise current automatic methods for detecting and identifying 
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disease in digital images of citrus, where the presented solution involves analyzing individual pixels. The 

procedure consists of several stages namely, image acquisition, image segmentation, feature selection/extraction 

and classification. The image data of the leaves selected for this study were collected from field and some images 

taken from readily available datasets. Three different classes of citrus diseased leaves first Anthracnose, second 

Blight and third Canker were used for this study. This report incorporates the technique for image segmentation 

viz. Segmentation by RGB, HSV and Contrast. The disease segmentation has several key issues including, the 

diseases portion localization, separate diseased portion from leaf, background subtraction, imposing of diseased 

area on real leaf, color variation and segregation of touching diseased areas. After disease segmentation diseases 

are categorized by calculating the quotient of diseased area and leaf area and thus disease severity can be easily 

estimated. Two types of features were employed to address the disease's taxonomy and they are shape and 

texture. In total, 21 features were extracted from each diseased portion, and it nucleus: Nine of these were shape-

based features, while Thirteen were texture based features. Moreover, a conjugate gradient back-propagation 

type neural network with three different training functions used for classification stage to accurately categorize 

leaf diseases. The developed system proved effective in accurately classifying three plant diseases with accuracy 

starting from 46% to 94%.  

T6-009 Farmer FIRST Programme: Farmers' Welfare Oriented New Approach

P. B. Nakum, B. N. Kalsariya and G. R. Gohil 

COA, JAU, Junagadh

prajput983@gmail.com

The Farmer FIRST Programme (FFP) is an ICAR initiative to move beyond the production and productivity, to 

privilege the smallholder agriculture and complex, diverse and risk prone realities of majority of the farmers 

through enhancing farmers-scientists interface. The emphasis mainly given on resource management on the 

climate resilient agriculture, production management including storage, market, supply chains, value chains, 

innovation systems, information systems, etc. In this approach, the farmer is in a centric role for research 

problem identification, prioritization and conduct of experiments and its management in farmers' conditions. 

The focus is on farmer's Farm, Innovations, Resources, Science and Technology (FIRST). 'Enriching 

knowledge' and 'Integrating technology' these two fundamentals qualify the meaning of Farmer FIRST in Indian 

viewpoint. Enriching knowledge signifies the need for the research system as well as farmers to learn from each 

other in context to existing farm environment, perception of each other and interactions with the sub-systems 

established around. Technology integration is looked from the perspective that the scientific outputs coming out 

from the research institutions, many times do not fit as such in the farmers' conditions and thus, certain alterations 

and adaptations are required at field level for their acceptance, adoption and success.

T6-010 Post-Harvest Management of Bael and Custard Apple for

Increase Farmers' Income

P. B. Zinzala, J. M. Mayani and R. B. Bharai

ACHF, NAU, Navsari

pzinzala369@gmail.com

The dry lands are considered marginal due to poor soil quality (shallow and stony soils with poor water holding 
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capacity), inadequate and erratic rainfall and short growing period. Various fruit crops grown in dry land are 

pomegranate, custard apple, aonla, ber, bael, tamarind, date palm, jamun, etc. Among them Bael fruit is rich 

source of vitamins, amino acids and minerals as compared to other fruits, and it can contribute significantly to the 

daily nutrient needs of the individual. Thus, value added products can be produced by using various technology 

to reduce post harvest losses, increase shelf life, value addition and increase the income. Custard apple is most 

widely cultivated among all the species of Annona, being grown throughout the tropics and warmer subtropics 

such as Australia, Indonesia, Thailand, Taiwan, Brazil, southern Florida, India and West Indies. Custard apple is 

a very delicious fruit and valued for flavour and texture of pulp. The physiological changes in fruits remain 

continue even after harvesting due to which fresh fruits difficult to store for more than 2 days at ambient storage 

condition. To overcome such problem, an appropriate technology is required by producers. Proper post harvest 

management practices can prevent the post harvest loss of bael and custard apple. Storage of bael fruits in CFB 

box packing keep fruit fresh for 28 days and bael pulp can be stored up to two months without any spoilage when 

treated with benzoic acid at 800ppm. Custard apple can be stored at a temperature at 15 to 20 °C for ideal storage 

quality and ripening of fruit. Hot water treatment of custard apple fruit with 2mM salicylic acid and 1% calcium 

chloride can preserved fruits during 8 days storage. Proper Post harvest management prevent the loss of fresh 

produce and ultimately increase the farmers income.

T6-011 Problems and Prospects of Tropical Tuber Crops in Tribal Areas

of South Gujarat Region

S. N. Saravaiya, K. D. Desai and G. B. Desai

ACHF, NAU, Navsari

sanmukhsaravaiya@yahoo.in

Tropical tuber crops (TTC) play a major role in the socio - economic condition of small and marginal farmers of 

tribal areas of South Gujarat region in context of food and nutrition security. They have the history of saving 

mankind in times of famine. Tuber crops have a higher biological efficiency as food producers and show the 

highest rate of dry matter production per day per unit area among all the crops. They are also recognized as the 

most efficient converters of solar energy. These crops are known to supply cheap source of energy, especially for 

the weaker sections of the population. The edible tropical tuber crops viz., Elephant foot yam, Greater yam, 

Aerial yam, Colocasia, Cassava, Taro, Giant taro, Tannia, Alocasia and Sweet potato have great potential for 

cultivation in tribal areas of South Gujarat region, where the irrigation facility is available. The tribals of the 

region grow these tropical tuber crops in their Kitchen garden and boundary of their fields. But these are 

cultivated at subsistence level. Apart from this, tuber crops are also found in nature and the Kitchen gardens of the 

farmers. Tuber crops are mainly consumed as food and feed for the livestock. Though the soil and climatic 

condition of the tribal areas of South Gujarat region is highly favourable for cultivation of tropical tuber crops, 

but due to lack of improved scientific production and protection technology, adequate quality planting material 

and processing unit, tuber crops based farming system, the commercialization of tuber crops is not taking 

momentum in this region. Apart from these tropical tuber crops can be growth in less fertile and undulated land 

also. Moreover that all tropical tuber crops are climate resilient crops. So, there is a chance to increase the area of 

cultivation as well as production from non- traditional area for tuber crops. Work on this aspect has been started 

with cassava cv. Pavithra at village: Bhanavav, Ta.:Mahuva  Dist.: Bhavnagar with  NGO run by Pidilite 

Industries Limited, Ahemdabad, Gujarat.
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T6-012 UV Light Preservation: Low Cost Preservation Technique

to Increase the Income

P. B. Zinzala, Dev Raj and R. B. Bharai

ACHF, NAU, Navsari

pzinzala369@gmail.com

The present investigation was aimed to study the effect of UV light for preservation of blended nectar of Aloe 

vera, Bitter gourd, aonla and guava for quality retention, to study the physico-chemical and sensory quality 

during storage and to evaluate economics of the blended nectar. During investigation, experiment was laid out 

using completely randomized design. Experiment was conducted for preservation of blended nectar (12% Aloe 

vera juice, 2% bitter gourd juice, 2% aonla juice and 4% guava pulp having 16.00°Brix TSS and 0.30 per cent 

acidity) using different preservation methods i.e. standard heat processing (100 °C for 30 min.), chemical 

preservation (150 ppm KMS) and UV light treatments. The results of the present investigation indicate that 

blended nectar can be preserve for long time by adding (50% recommended chemical preservative) 75ppm KMS 

followed by 30 minutes UV light treatment on the basis of higher sensory score as well as nutritional 

composition. Six month storage of blended nectar preserved by adding 75ppm KMS followed by 30 minutes UV 

light treatment exhibited minimum changes in nutritional as well as sensory attributes. Overall findings of 

investigation revealed that blended nectar can successfully be stored for 6 months in glass bottles with minimum 

changes in chemical, sensory and microbial quality. The Benefit cost ratio (BCR) of blended nectar was observed 

1.20 at 20 per cent profit margin and 1.74 at minimum market sale price of Rs. 10.00 per bottle (200 ml). Thus, 

UV light can be used successfully by food processing industry along with addition of 75ppm KMS for 

preservation of blended nectar to ensure minimum changes in nutritional as well as sensory quality. The quality 

of UV light can decrease the ill effects caused by addition of KMS.

T6-013 Study the Management Efficiency of Mango Growers in Navsari District

B. M. Tandel, S. J. Patil and Y. N. Tandel

ACHF, NAU, Navsari 

goldmedalist@nau.in

This study was conducted in Navsari district of Gujarat State selected purposively. A total number of 150 mango 

growers were selected through random sampling from twenty five villages. The structured schedule was 

developed keeping in view the objectives and variable to be studied. The respondents were contacted personally 

for data collection. The results revealed that mango growers have less knowledge about management of pest and 

diseases, use of micronutrient as well as chemical spray for flower initiation. Same specifics resulted highest per 

cent non- adoption of package of practices among the respondents. However the respondents of both the crop 

growers have negligible knowledge about climate change. Correlation analysis indicated that from the all the 

selected eleven variables, five variables viz., age, education, source of information, economic motivation and 

scientific orientation were significantly contributing factor in case of knowledge and adoption. Major constraints 

faced by the mango growers were lack of knowledge about climate changes. As a result it is proposed to 

undertake some suggestions as action plan in relation to increase production of mango.
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T6-014 Farmer FIRST Programme: Approach for Transfer of Technology and

Income Generation of Small and Marginal Farmers of South Gujarat

R. M. Bhuva, A. Leua and G. R. Patel

Directorate of Extension Education, NAU, Navsari

rajeshbhuva72@yahoo.com

Farmers tend to face problems related to production and natural resource management but they might not have 

found out solutions to overcome them. In such situations, Farmer FIRST is an opportunity for the researchers, 

extension professionals and farmers to work together and find appropriate ways through assessing different 

solutions. During the production process, farmers often evolve new ideas to improve their cultivation and natural 

resource management activities. This creates a space for researchers, extensionists and farmers to design and 

organize new experiments. The Farmer FIRST Pgrogramme aims to enrich the knowledge and attitude of small 

and marginal land holders by imparting skills in their existing methodologies and replenish the existing farming 

systems with holistic developmental interventions through formulate a strategy for equitable distribution of 

techniques and technologies to the small and marginal land holders of South Gujarat. After assessment of need of 

the farmers through PRA tools, priority and need based interventions prepared in Crop, Horticulture, NRM, 

livestock, IFS and Entrepreneurship based modules and implemented in adopted villages. The results of Crop, 

Horticulture and Livestock based interventions shows that it improves the yield and income in Rice and 

Livestock farmers and also improves the quality of fruits and reduces the fruits dropping rate in Mango and 

sapota crops.

T6-015 Diversification in Indian Agriculture towards High-Value Crops

R. B. Bharai, J. M. Mayani and P. B. Zinzala

ACHF, NAU, Navsari

rambharai90@gmail.com

Agricultural diversification towards high-value crops can potentially increase farm incomes, especially in a 

country like India where demand for high-value food products has been increasing more quickly than that for 

staple crops. Indian agriculture is overwhelmingly dominated by small holders and researchers have long 

debated the ability of a smallholder-dominated subsistence farm economy to diversify into riskier high-value 

crops. Here, we present evidence that the gradual diversification of Indian agriculture towards high-value crops 

exhibits a pro-smallholder bias, with small holders playing a proportionally larger role in the cultivation of 

vegetables versus fruits. The observed patterns are consistent with simple comparative advantage-based 

production choices. The comparatively high labour endowments of the small farmers, as reflected in their greater 

family sizes, induce them to diversify towards vegetables. Although fruit cultivation is also labour intensive (as 

compared to cultivation of staple food), fruits are relatively capital intensive, making them a less advantageous 

choice for small holders who tend to have low capital endowments. Furthermore, both the probability of 

participation in fruit and vegetable cultivation as well as land allocation to horticulture decreases with the size of 

land holdings in India. Small or medium holders do not appear to allocate a greater share of land to fruits or 

vegetables. However, the share allocated to vegetables is significantly higher if the family size is bigger, while 

the reverse is true in the case of fruits.
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T6-016 Farmer Producer Organization:  The Ideal Model for Development of Farmers

P. B. Raviya, P. V. Patel and V. J. Savaliya

Department of Agril. Extension, JAU, Junagadh

praviya29@gmail.com

There are many scientific technologies are being developed by Research institutes about agriculture and allied 

sectors. These technologies are transferred to the farmers and other stakeholders. Farmers are producing the farm 

products and selling in the open market or APMC. They are submitting their complains that they are not getting 

good returns considering the price of those products at consumers level. These is because of lack of co-ordination 

while purchasing the input, no proper post harvest processing and value addition due to high cost of machineries, 

and no specific organizations of producers for strategic marketing. In this context, Farmer Producer 

Organizations are ideal model to meet these challenges. The objectives of FPOs are: To Collectivization of 

producers into producer organizations. To develop the most effective pathways to mobilize farmers and build 

their capacity collectively, to address improved investments, technology and inputs and markets. This will be 

helpful by promoting and supporting member-owned Producer Organizations, that enable farmers to enhance 

productivity through efficient, cost-effective and sustainable resource use and realize higher returns for their 

produce, through collective action supported by the government and fruitful collaboration with academia, 

research agencies, civil society and the private sector. There is urgent need to bring awareness about the benefits 

of FPO in farming community and other stake holders through mass and group communication programmes with 

individual support systems. This will be useful to increase foreign export with preparation of desire quality 

products. The success in development of FPO will bring "Win-Win-Win" situations for farmers, ultimate users 

and the nation.

T6-017 Dissemination of Improved Production Technologies of Chickpea

through Farmer FIRST Programme in Saurashtra Region of Gujarat

S. R. Vasava, S. G. Savaliya and P. V. Patel

Junagadh Agricultural University, Junagadh 

sunvasava@jau.in

Field experiments were conducted during 2017-18 and 2018-19 on 50 farmers' fields of Mav Jinjava, Hadala, 

Deri Pipaliya and Nava Vaghaniya villages of Bagasara Taluka of Amreli District of Gujarat on wilt and pod 

borer management in chickpea under the Farmer FIRST Project entitled "Integrated Resource Management in 

Agriculture and Allied Fields for Stakeholders". The technological intervention of the study comprised of 

improved variety GJG 3, seed treatment with carbendazim 1 g + thirum 2 g/kg seed along with soil application of  

@ 2.5 kg mixed in either castor cake or enriched compost 250 kg/ha at the time of sowing in furrow for 

management of wilt and pod borer management with spraying of emamectin benzoate 5% SG @ 2 g/10 L water. 

The technological intervention was compared with the farmer's practice. The results of the two-year study 

revealed that the intervention resulted in significantly higher seed yield of chickpea (1232 and 1218 kg/ha) and 

gross return of Rs. 49296 and 48752/ha with ICBR of 2.19 and 2.44 as compared to farmer's practice during 

experimental year 2017-18 and 2018-19, respectively. The decrease in wilt disease and pod borer damage was 

38.57 & 41.19 per cent and 33.45 & 32.39 per cent during the experimental year 2017-18 and 2018-19, 

respectively over the farmer's practice.



299

T6-018 Dissemination of Improved Production Technologies of Cotton through

Farmer FIRST Programme in Saurashtra Region of Gujarat

P. J. Gohil, S. G. Savalia and A. M. Bharadiya

Junagadh Agricultural University, Junagadh 

pjgohil@jau.in

Field experiments were conducted during 2017-18 and 2018-19 on 160 farmers' fields of Mav Jinjava, Hadala, 

Deri Pipaliya and Nava Vaghaniya villages of Bagasara Taluka of Amreli District of Gujarat on intensification 

and pink bollworm management in cotton under the Farmers FIRST Project. The technological intervention of 

the study comprised of improved Bt. cotton hybrid GTHH-49, high density planting (90 cm x 30 cm), pink 

bollworm management with pheromone traps 16 /acre, spraying of spinosad 45% EC @ 2 ml/10 L water and four 

sprays of Beauveria bassiana. The technological intervention was compared with the farmer's practice. The 

results of the two-year study revealed that the technological intervention registered 20.02% and 13.04% higher 

seed cotton yield than farmer's practice having additional net return of Rs. 15874/ha and Rs. 6820/ha with ICBR 

of 3.08 and 1.89 during 2017-18 and 2018-19, respectively over the farmer's practice. The pink bollworm 

incidence under technological intervention was decreased up to 54.45% and 57.70% during 2017-18 and 2018-

19, respectively over the farmer's practice. 

T6-019 Doubling Farmers' Income through Crop Diversification under Farmer

FIRST Programme

P. K. Chovatia, R. K. Mathukia and S. G. Savalia

College of Agriculture, JAU, Junagadh

pchovatia@jau.in

Field experiments were conducted on 40 farmers' fields at three villages of Bagasara taluka of Amreli district 

during 2017-18 and 2018-19 under the Farmer FIRST Programme "Integrated Resource Management in 

Agriculture and Allied Fields for Stakeholders". The technological intervention consisting of cotton + 

blackgram/sweet corn intercropping + enriched compost was compared with farmers' practice i.e. sole cotton 

without organic manure. The results revealed that cotton + black gram/sweet corn intercropping + enriched 

compost significantly increased seed cotton equivalent yield to the tune of 21.78 and 55.28% over the farmer's 

practice during 2017-18 and 2018-19, respectively. The technology intervention registered gross income of 

Rs.125695 and 123943/ha, additional cost of Rs. 10000 and 21250/ha, additional net return of Rs. 12477 and 

22129/ha with B:C of 2.25 and 2.04 during 2017-18 and 2018-19, respectively. The technology considerably 

reduced EC and pH of soil as well as significantly increased organic carbon and availability of nutrients in soil as 

compared to initial status during both the years. Farmers' feedbacks revealed that the technology is feasible and 

adoptable to increase yield and income, maintain soil fertility, insurance against vagaries of monsoon and 

market, efficient use of resources and fodder production for cattle.
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T6-020 Technological Interventions through Apiculture under Enterprise

Based Module of Farmer FIRST Programme

K. D. Shah, D. M. Jethva and M. K. Ghelani

College of Agriculture, JAU, Junagadh

kalpit195@jau.in

Field experiments were conducted on 100 farmers' fields at four villages of Bagasara taluka of Amreli district 

during 2017-18 and 2018-19 under the Farmer FIRST Programme. The technological intervention consisting of 

crops along with honeybee hives was compared with farmers' practice i.e. sole crops without bee hives. The data 

of two consecutive years i.e. 2017-18 & 2018-19 indicates that sesame (11.11 % and 14.67 %) and coriander 

(12.07 % and 11.58 %) crops with bee hives recorded significantly higher yield during both the years, 

respectively. While, cotton crop with bee hives recorded higher yield (10.51%) during 2018-19. During both the 

years, 4.10 and 7.36 kg honey was harvested by the farmers which gave additional income of 1230 and 

2208/farm family in respective years. The technology intervention registered net return of   19730 and 

37453/ha with B:C of 4.95 and 8.49 during respective years. Farmers' feedbacks revealed that the technological 

intervention is the best component to integrate with cropping system to increase yield and income.

T6-021 Farmer FIRST Programme: An Effective Communication Approach for

Dissemination of Sustainable Groundnut Production Technology

A. M. Bharadiya, J. B. Bhut and J. C. Dhingani

Junagadh Agricultural University, Junagadh

ambharadiya@jau.in

Field experiments were conducted during 2017-18 and 2018-19 on 100 farmers' fields of Mav Jinjava, Hadala, 

Deri Pipaliya and Nava Vaghaniya villages of Bagasara Taluka of Amreli District of Gujarat on intensification 

and stem rot and white grub management in groundnut under the Farmer FIRST Project entitled "Integrated 

Resource Management in Agriculture and Allied Fields for Stakeholders". The technological intervention of the 

study comprised of improved groundnut variety GG 20/22, seed treatment with tebuconazole 25% EC @ 1.5 ml 

and chlorpyriphos 20% EC @ 25 ml per kg seed, furrow application of phorate 10 G @ 10 kg/ha as well as 

Trichoderma harzianum @ 2.5 kg/ha with castor cake or enriched compost @ 100 kg/ha, soil drenching of 

chlorpyriphos 20% EC @ 25 ml/10 L water in case of severe whitegrub infestation and Trichoderma harzianum 

@ 2.5 kg/ha as soil drenching at 30 days after sowing for stem rot management. The technological intervention 

was compared with the farmer's practice. The results of the two-year study revealed that the intervention resulted 

in significantly highest groundnut pod and haulm yield of 1756 & 2458 kg/ha and 1735 & 2429 kg/ha and gross 

return of Rs. 88833 & Rs. 79119/ha with ICBR of 2.56 and 2.67 during the experimental year 2017-18 and 2018-

19, respectively. The decrease in stem rot disease and white grub damage was 69.57 & 60.54 and 57.82 & 54.27 

per cent during the experimental year 2017-18 and 2018-19, respectively over the farmer's practice.

` 

`
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T6-022 Improving Milk Production and Reproductive Health of Jaffrabadi Buffaloes by

Technological Interventions under Farmer FIRST Project

B.D. Savaliya, S. S. Parikh and R. B. Makwana

Junagadh Agricultural University, Junagadh

drbdsavaliya@gmail.com

Fifty Jaffrabadi buffaloes having mixed parity kept by farmers at selected villages of Amreli district of 

Saurashtra (Gujarat) were assigned treatment. Milk yield of the same buffaloes before commencement of the 

experiment was considered as control. Experiment group of buffaloes were supplemented with commercially 

available mineral mixture @ 40 g/day, calcium supplement @ 50 ml/day and deworming at 3 months interval. 

All buffaloes were fed seasonal jowar, maize and lucerne as green fodder and groundnut haulm, jowar hay and 

dry grass as dry fodder. Concentrate mixture were fed to advanced pregnant and lactating buffaloes only.  Daily 

milk yield data were collected on monthly interval. Daily milk yield of control and treatment group were 7.07 and 

8.03 L, respectively. Economic analysis of intervening technology revealed that additional gross return of Rs. 

43.20/buffalo/day incurred in treatment group as compared to the control. Farmers were benefitted by getting 

additional net return of Rs. 31.36/buffalo/day and Rs. 9408/buffalo/year with BCR of 2.65. So it can be 

concluded that buffalo owners of Saurashtra region of Gujarat should use mineral mixture, calcium supplement 

and deworming for better milk production, reproductive health and thus more income. This has definitely helped 

in socio-economic empowerment of the farmers.

T6-023 Doubling Farmers' Income through Natural Resource Management under

Farmers FIRST Programme

S. G. Savalia, M. S. Solanki and P. V. Patel

College of Agriculture, JAU, Junagadh

sgsavalia@jau.in

Field experiments were conducted on 50 farmers' fields at four villages of Bagasara taluka of Amreli district 

during 2017-18 and 2018-19 under the Farmer FIRST Programme. The technological intervention consisting of 

groundnut + integrated nutrient management (2171-18) and groundnut + pigeonpea relay cropping system + 

integrated nutrient management (2018-19) was compared with farmers' practice. The results revealed that 

groundnut + integrated nutrient management significantly increased groundnut yield 17.79% over the farmer's 

practice during 2017-18. Groundnut + pigeon pea relay cropping system + integrated nutrient management 

significantly increased groundnut pod equivalent yield to the tune of 20.59% over the farmer's practice during 

2018-19. The technology intervention registered additional net return of Rs. 14181 and 15813/ha with B:C of 

4.61 and 3.47 during 2017-18 and 2018-19, respectively. The technology considerably reduced pH of soil as well 

as significantly increased EC, organic carbon and availability of nutrients in soil as compared to initial status 

during both the years. Farmer's feedbacks were positive towards the technological intervention and about 550 

farmers have adopted the technology.
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T6-024 Farmer FIRST Programme: An Effective Adoption Approach of

Improved Wheat Varieties and Minimise the Extension Gap among Farmers

I. B. Kapadiya, A. M. Bharadiya and J. R. Talaviya

Junagadh Agricultural University, Junagadh

ibkapadiya@jau.in

Field experiments were conducted on 100 farmers' fields at four villages of Bagasara taluka of Amreli district 

during 2017-18 and 2018-19 under the Farmer FIRST Programme. The technological intervention consisting of 

improved wheat variety GW-496, yellow berry and black point management (Propiconazole 25% EC 0.1% 10 

ml/10 L water). The results revealed that the grain yield of wheat under the intervention was significantly higher 

(9.01 and 9.41 per cent) over the farmer's practice during 2017-18 and 2018-19, respectively. The black point 

decreased over farmer's practice was 27.81 and 32.07 per cent in year of 2017-18 and 2018-19, respectively. The 

technology intervention registered additional net return of Rs. 4699 and 2291/ha with B:C of 4.92 and 1.46 

during 2017-18 and 2018-19, respectively. Farmers' feedbacks were positive towards the technological 

interventions and about 200 farmers have adopted this technology.

T6-025 Applications of Freeze Dehydration in food processing

R. B. Bharai, Dev Raj and J. M. Mayani

ACHF, NAU, Navsari

rambharai90@gmail.com

Freeze drying is relatively new process of drying high value food in vacuum at low temperatures to ensure the 

preservation of all thermo labile compounds present in the fresh raw material. Low moisture content in freeze 

dried food provides microbiological stability and thus helps in permanent preservation of products. The process 

of freeze drying is one of the important methods for preservation of raw materials of plant origin viz. fruits, 

vegetables, spices and herbs. The main principle involved in freeze drying is a phenomenon called sublimation, 

where water passes directly from solid state (ice) to the vapor state without passing through the liquid state. Thus, 
0freeze drying is a process in which water is removed from a frozen food (-18 C) by drying under a vacuum at 

0 0
relatively low temperature (30  to 50 C), allowing the ice to change directly from solid to vapor without passing 

through a liquid phase. This process is also called lyophilization. Freeze dried products are very hygroscopic in 

nature and thus do require special storage conditions e.g. absence of light, packaging materials with low gas 

permeability, inert atmosphere, etc. Freeze dehydrated foods are of high value with delicate aroma e.g. 

mushrooms, herbs and spices, fruit juices, meats, seafood or complete diets for military use. These freeze dried 

products can be used for preparation of instant soups, bakery, and dairy and confectionery products. Thus freeze-

drying is one of the most important methods for preservation of high value food with higher retention of their 

nutritional composition. 
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T6-026 Adoption of Farmers about Grain Storage Practices in Junagadh

District of Gujarat State

S. G. Rathava, J. V. Chovatia and H. S. Hothi

Department of Agriculture Extension, COA, JAU, Junagadh

sunilgrathva@gmail.com

Grain storage means a site or physical structure regularly used to store grain for producers or to store grain 

acquired from producers for resale. Storage is method of storing grain for future use for human consumption. 

Food is the symbol of life and prosperity. Storage and maintenance of agricultural products are very important 

post-harvest activities and are usually carried out by farmers. A study was conducted in Junagadh district of 

Gujarat state. Out of these, four talukas have been selected for this study, and of each of taluka, three villages 

were selected randomly from each selected village, ten farmers were selected who are having grain storage 

practices. Thus, total 120 farmers have been selected for the study and were interviewed with a structural pre-

tested interview schedule. Ex-post facto research design was followed for carrying out the study. For drawing the 

sample for the study multistage simple random sampling technique was used. The result showed that, it indicates 

that majority 65.83 per cent of the respondents were medium level of adoption about grain storage practices. 

While, 20.00 and 14.17 per cent respondents were low and high level adoption about grain storage practices.  

T6-027 Constraints Faced by the Farmers and Suggestions Given by

them to Overcome Constraints for Adoption of Grain Storage Practices

S. G. Rathava, J. V. Chovatia and K. D. Tankondra

Department of Agriculture Extension, COA, JAU, Junagadh

sunilgrathva@gmail.com

A study was conducted in Junagadh district of Gujarat state. Out of these, four talukas have been selected for this 

study, and of each of taluka, three villages were selected randomly from each selected village, ten farmers were 

selected who are having grain storage practices. Thus, total 120 farmers have been selected for the study and 

were interviewed with a structural pre-tested interview schedule.The data were collected by personal contact. It 

came to know that majority of the farmers (86.67 per cent) were faced about non availability of separate place for 

storage grains followed by 84.16 per cent farmers challenged that the lack of information about chemical control 

of stored grain pest, lack of knowledge of stored grain pest (81.67 per cent) , lack of complete information about 

proper storage practices (72.50 per cent), lack of proper training (69.17 per cent), lack of finance for purchasing 

of bins (65.00 per cent), lack of transportation facility (62.50 per cent) and lack of knowledge about fumigants 

(60.00 per cent). It indicated that the major suggestions given by the farmers to overcome the constraints 

associated with adoption of grain storage practices 85 .83 per cent farmers were suggested that government 

provide subsidy on storage followed by 80.83 percent farmers were suggested that storage facilities must be 

created, and 76.67 per cent respondents were suggested that agriculture workers should be guide and give 

information to farmers regarding storage.
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T6-028 Factors Related to Avoidance of Agriculture as a Profession by

the Farmer of North Saurashtra Agro Climatic Zone

T. D. Kapuriya, N. B. Jadav and P. H. Zala

College of Agriculture, JAU, Junagadh

kapuriya.tushar@gmail.com

Few years ago, agriculture was preferred as the best occupational choice, business as second choice and service 

or job as the lowest choice by rural people as livelihood occupation. Now a days the situation is totally reversed 

and rural people have started preferring service or job as the best livelihood choice, business as second and 

farming as the lowest choice. The rapid growth and diversification of development activities have resulted in 

much needed expansion of employment opportunities, but at the same time have triggered rural to urban 

migration. This trend has inadvertently resulted in shift of farm human resource to non-farm sectors. Considering 

above illustrations, the following research objective has been frame for the study. To find out factors related for 

avoidance of agriculture as a profession. The study followed ex-post facto research design. The study had been 

conducted at Jamnagar and Rajkot district of North Saurashtra agro climatic zone by applying multistage random 

sampling technique. Among the total eight categories related to avoidance of agriculture as a profession 

descending order of rank were; economical, situational, personal and social, marketing, environmental, 

psychological, technological; and governmental. The results of the study indicated that farmers faced difficulty 

factor like personal, social, economical, psychological, situational, marketing, technological, environmental and 

governmental. This divulged the need to formulate special agricultural zones to improve agricultures' image and 

emphasize on farmer as entrepreneur and farming as business.

T6-029 Attitude of Stakeholder towards Avoidance of Agriculture as a Profession 

T. D. Kapuriya, N. B. Jadav and P. H. Zala

College of Agriculture, JAU, Junagadh

kapuriya.tushar@gmail.com

Agriculture is the mainstay of Indian economy where in a tone of grave respect refers to the farmer as the 

annadata - the provider of grain. This is because in India, agriculture has been the life and the means of sustenance 

for the majority of the people. Even today, more than half of the country's population is directly and indirectly 

depends on agriculture. Through the centuries, the farmers have been the backbone of the country and yet today, 

in spite of being in the majority, the farmers in India are in dire straits. What's more, their living options and 

conditions are getting from bad to worse. Considering above illustrations, the following research objective has 

been frame for the study. To study the attitude of respondents towards avoidance of agriculture as a profession. 

The study followed ex-post-facto research design. The study had been conducted at Jamnagar and Rajkot district 

of North Saurashtra agro climatic zone by applying multistage random sampling technique. The majority (63.13 

per cent) of the farmers had medium attitude towards avoidance agriculture as an occupation, followed by 23.13 

per cent of them had low, 10.63 per cent of them were with high and 03.12 per cent of the farmer very low attitude 

towards avoidance of agriculture as a profession, while none of them was with very high attitude towards 

avoidance of agriculture as a profession. The study concluded that majority of farmers had favourable to most 

favourable attitude towards avoiding farming. Thus more efforts should be made from grass root level in 
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popularizing the mixed farming system instead of mono farming through training programmes, subsidizing the 

supply of inputs, organized farmers visit etc. so that sustainable development of agriculture can be received. 

T6-030 Training Need Assessment of Farmers regarding Organic Farming in North Gujarat

K. S. Patel, R. R. Patel and R. C. Prajapati

ATIC, SDAU, Sardarkrushinagar

kantilalpatel1962@gmail.com

During the last decade organic farming has gained international recognition as a viable option of conventional 

farming. In many parts of the country farmers practice organic farming by default or in absence of resources. The 

organic farming movement is spreading gradually in all most all states of the country. The Gujarat state has total 

48518.91 hectares area under certified organic cultivation. Many farmers of the state are practicing organic 

farming and as a result about 0.5 per cent of land has been recorded under organic farming. The present study was 

conducted in North Gujarat to assess the training need to the farmers. All seven districts under SDAU jurisdiction 

namely Mehsana, Patan, Sabarkantha, Aravalli, Gandhinagar, Kutch, and Banaskantha were selected. List of 

organic farmers were obtained from the DAOs of respective districts. From the list all the 105 organic farmers 

were selected. The result revealed that the composting/ vermicomposting, green manuring / leaf manuring and 

crop rotation were the areas of organic farming in which majority of the farmers need training. Majority of 

farmers had medium training need of organic farming. 

T6-031 Documentation and Rationalism of Practices Followed by Groundnut

Growers to Protect the Groundnut from Pests

P. H. Zala, N. B. Jadav and B. N. Kalsariya

College of Agriculture, JAU, Junagadh

zalaprashant7@gmail.com

Junagadh district of Gujarat is leading in groundnut production. The predominant position held by groundnut in 

the region is falling day by day due to major problems like low crop productivity, post-harvest losses, price 

instability, relative unremunrativeness, crop damage by pests of groundnut farming and decline in groundnut 

acreage. Since, time immemorial the farmer has been diligent in carrying out experiments with plants, animals 

and tools and implements to optimize resources use and to improve production, processing, storage and reduced 

damage of pest. Hence, the present study was conducted on documentation and rationalism of practices followed 

by groundnut growers to protect the groundnut from pests. The study was conducted in Junagadh district of 

Gujarat state. It was observed that the use of practices by farmer to protect groundnut from pests was found more 

than 60 per cent in practices like, drying of pod (rank I), opened furrow (rank II), wire fencing use (rank III), early 

sowing of groundnut (rank IV) and  deep ploughing (rank V).



T6-032 Relationship between Characteristics of Farmers and

their Perception regarding Damage Caused by Pests in Groundnut

P. H. Zala, N. B. Jadav and B. N. Kalsariya

College of Agriculture, JAU, Junagadh

zalaprashant7@gmail.com

Groundnut is the most important crop among the oilseed crops grown in the country. Groundnut is considered as 

the world's fourth largest source of edible oil and third most important source of vegetable protein. Groundnut 

productions are more in Gujarat as compare to other states of India. Now a day's groundnut production continues 

to be constrained by a number of biotic and abiotic factors. For instance, insect pest, disease, weeds and wild 

animal cause considerable damage to potential groundnut production. Management of pests is prerequisite for 

increase the production. It is worthwhile "to ascertain the relationship between profiles of the groundnut growers 

and their perception about damage caused by pests". The study followed ex-post-facto research design. The 

study had been conducted at Junagadh district of Gujarat state by applying multistage random sampling 

technique. The study revealed that social participation, innovativeness and risk orientation were positively and 

highly significant associated with the perception of groundnut growers about damage caused by pest. To improve 

the perception of farmer regarding damage caused by pests of groundnut, the extension agencies should make 

more efforts to bring up the positively and highly significant related characteristics such as social participation, 

innovativeness and risk orientation in order of its priority.

T6-033 Decision Making Pattern of Farm Women in Relation to Agricultural Activities

K. P. Vaghasiya, V. J. Savaliya and P. B. Raviya

College of Agriculture, JAU, Junagadh

krupalivaghasiya@gmail.com

India is a country in which agriculture is the main source of livelihood where farm business has become a family 

enterprise in which both men and women take part evenly. The role of women is generally complimentary, not 

only in physical participation in agricultural activities, but also with respect to decision making. In most of the 

stages, women are actively involved in carrying out agricultural activities as well as in decision making but due 

importance is not given to them. It is necessary to know their role in agricultural activities as active workers and 

decision makers. With this consideration, the study was undertaken. A study was conducted in Rajkot district of 

Gujarat state. Nine villages were selected from three talukas. Fifteen farm women from each village were 

selected. Thus, total 135 farm women were considered for study. The respondents (51.12 per cent) had medium 

participation in agricultural activities followed by 31.85 per cent and 17.03 per cent of respondents had high and 

low participation in agricultural activities, respectively.  The respondents had high participation in activities like 

harvesting and post harvesting, intercultural operations and irrigation management.
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T6-034 Participation and Decision Making of Farm Women in Bt. Cotton Cultivation

in Rajsamand District of Rajasthan

Krishna Kumari Purbia

Rajasthan College of Agriculture

krishnapurbia228@gmail.com

A study was conducted in Rajsamand District of Rajasthan state. The purpose was to know participation and 

decision making of farm women in Bt. cotton cultivation in Rajsamand District of Rajasthan. The diagnostic 

study was confined to 2 Tehsil of Rajsamand District and from these two Tehsils 10 Villages were selected for 

study. The findings of the study revealed that majority of farm women(57.50 per cent) were from middle age 

group, most of them (66.66 per cent) were illiterate, were from joint family type (75.83 per cent), 5 to 6 members 

in family size (35.00 per cent) and , majority (71.66 per cent) were marginal farmers, , majority had (75.83 per 

cent) medium level of social participation and more than half (55.00 per cent) had medium level of extension 

participation, medium level of source of information(71.00 per cent), Majority (44.16 per cent) had medium 

level of risk orientation and majority (70.00 per cent) had medium level of innovativeness and majority (64.16) 

had medium level of market orientation, majority (65.00 per cent) had medium level self confidence . Majority of 

farm women (65.83 per cent) had medium level of participation in Bt. Cotton cultivation in which highest 

participation in irrigation and land preparation where as lowest participation in crop protection and policy matter. 

In this study more than half (55.83 per cent) had participation in decision making in Bt. Cotton cultivation in 

which highest in irrigation and lowest in policy matter. Majority (71.66 per cent) had faced important category of 

constraints faced by farm women in both participation and decision making regarding Bt. cotton cultivation.

T6-035 Pastoralism in Western India: An Overview

R. S. Ghasura, D. Gadhvi and Durgga Rani V.

College of Veterinary Science and A. H. Navsari Agricultural University, Navsari 

rghasura07@gmail.com

Livestock management is more evenly shared between men and women from pastoral communities compared 

with tribal and farming communities. The majority of pastoralist women are illiterate, but have considerable 

experience and knowledge about livestock, their management, production characteristics, and feeding 

behaviour and accordingly they make feed mixtures, choose fodders, gather or store bush and tree products for 

feeding to livestock. This article examines the socially situated perspective of women and men  in the Maldhari 

pastoral community in Gujarat, Western India. The lack of recourse to traditional adaptation pathways in the face 

of climate vulnerability triggers coping responses for survival, livelihoods and food security in small and 

landless pastoralist communities in western India.
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T6-036 Doubling Farmers Income through Value Addition of Turmeric in Middle Gujarat:

A  Comparative Study of Processed and Non-Processed

Ganga Devi, Jignesh Macwan and K. S. Jadav

BACA, AAU, Anand

gangasaran1982@gmail.com

Indian turmeric is known for best quality curcumin content. The increasing demand for natural products as food 

additives makes turmeric an ideal produce as a food colorant. The increase in farmer's income is possible mainly 

through improvement in productivity and value addition of the crop by efficient utilization of available 

resources. The present study is based on the primary data collected from the selected respondents from the study 

area. Out of nine districts in the Middle Gujarat, two districts namely Mahisagar and Anand were selected 

purposively on the basis of concentration of area and farmers involved in processing of turmeric. From each 

selected districts, two talukas were selected purposively on the basis of availability of processed and non-

processed farmers. From each selected taluka, 15 respondents were selected randomly those who are engaged in 

turmeric cultivation with direct sale in the market without processing and 15 respondents who are engaged in 

turmeric cultivation and sale the product after processing. Thus, total 120 (4x30) respondents were selected to 

achieve the stipulated objectives of the study. It is evident from the present study that average gross return per 

hectare on processed farms was Rs. 599647.50 and on non-processed farms it was Rs. 292629.95. The per 

hectare net return earned by the farmers who involved in processing was Rs. 390001.37 which was more as 

compared to the non-processed farmers (Rs. 123164.52) with the more benefit-cost ratio 2.86 and 1.73, 

respectively. This clearly indicated that the additional cost of processing Rs. 35004.61 was results into the 

additional net return Rs. 266836.85 per hectare in processed farms. The per quintal cost of production was Rs. 

4817.70 for dry yield in processed farms and Rs 893.57 for fresh yield in non-processed farms. Further, the 

findings showed that the regression coefficients for human labour, tractor, planting material and manures were 

found positive and significant on processed farms which indicated a visible and favourable impact of these inputs 

on the returns. Similarly, on non-processed farms the regression coefficients for human labour, planting material, 

and manures were found positive and significant which indicated a visible and favourable impact of these inputs 

on the returns.

T6-037 Integrated Nutrient Management and Sowing Methods on Rabi Fodder Sorghum

(Sorghum Bicolor (L.) Moench) Under South Gujarat Condition

V. P. Parmar, N. P. Patel and J. G. Patel

NMCA, NAU, Navsari 

vikramparmar410@gmail.com

A field experiment was conducted at College Farm, Navsari Agricultural University, Navsari (Gujarat) during 

rabi season of the year 2013-14 to study the "Impact of sowing methods and integrated nutrient management on 

rabi fodder sorghum (Sorghum bicolour (L.) Moench) under south Gujarat condition" The soil of the 

experimental field was clayey in texture and showed low, medium and high rating for available nitrogen (191.00 
-1 -1 -1kg ha ), phosphorus (35.25 kg ha ) and potassium (350.00 kg ha ), respectively. The soil was found slightly 

-1
alkaline (pH 7.8) with normal electric conductivity (0.36 dsm ). Eight treatment combinations consisting of two 

levels of sowing methods i.e. S  (Broadcasting) and S  (30 cm inter row) and four levels of integrated nutrient 1 2

308



management i.e. 75 per cent RDF without bio-fertilizer (F ), 75 per cent RDF with bio-fertilizer (F ), 100 per cent 1 2

RDF without bio-fertilizer (F ) and 100 per cent RDF with bio-fertilizer (F ) were tried in factorial randomized 3 4

-1block design with four replications. Recommended dose of fertilizer (RDF) was 80:40:00 NPK kg ha . Almost 
-

all the growth parameters and yield parameters such as periodical plant height, number of functional leaves plant
1 -1 -1, number of inter nodes plant , leaf: stem ratio, green and dry weight plant , green and dry fodder yields and N, P 

and K uptake were found significant with treatment S  (30 cm inter row). All the growth parameters and yield 2

-1 -1parameters such as periodical plant height, number of functional leaves plant , number of inter nodes plant , 
-1

leaf: stem ratio, green and dry weight plant , green and dry fodder yields, crude protein, N and P content and N, P 

and K uptake were found higher with treatment F  100 % RDF with bio-fertilizer (seed treatment with 4

2
Azotobacter1 lit. + PSB 1 lit./60 kg) which was remained at par with 75 % RDF with bio-fertilizer (F ) and 100 % 

3RDF without bio-fertilizer (F ).The maximum net return and high BCR recorded with the sowing method of 30 
2

cm inter row sowing (S ), whereas looking to the integrated nutrient management treatments application of the 

100 % RDF with bio-fertilizer (F4) recorded higher net return with BCR (3.56) which was followed with 

application of 75 % RDF with bio-fertilizer. On the basis of results obtained in present investigation. It can be 

concluded that rabifodder sorghum (var. CSV-21F) should be grown with 30 cm inter row spacing and fertilized 

with 75 per cent RDF with bio-fertilizer under south Gujarat condition for getting higher yield and monetary 

returns.

T6-038 Management of Weeds on Summer Green Gram (Vigna radiata L. Wilczek)

under South Gujarat condition

V. P. Parmar, R.V. Patel and R. L. Leva

NMCA, NAU, Navsari

vikramparmar410@gmail.com

A field experiment entitled "Response of summer green gram (Vigna radiata L. Wilczek) to weed management 

under South Gujarat condition" was carried out at College Farm, NAU, Navsari on clayey soils during summer 

season 2013. The experiment was laid out in randomized block design with three replications on Meha variety of 

green gram, comprising of twelve treatments as T  (unweeded control); T  (weed free); T  (two hand weedings 1 2 3

-1and interculturings at 20 and 40 DAS); T  (pendimethalin @ 1.0 kg ha  as PE); T  (T  + IC at 40 DAS); T  4 5 4 6

-1 8
(imazethapyr @ 100 g ha  at 20 DAS); T7 (T  + IC at 40 DAS); T  (imazethapyr @ 150 g ha  at 20 DAS); T  6 -1 9

-1 -1(oxyfluorfen @ 240 g ha  at 20 DAS); T  (T  + IC at 40 DAS); T  (quizalofop-p-ethyl @ 50 g ha  at 20 DAS) and 10 9 11

T  (T  + IC at 40 DAS). Significantly higher values of plant height was recorded under the treatment T  (weed 12 11 2

free) over rest of the treatments. Being more or less similar to the treatment T , number of pods per plant, length of 2

pod, grain yield per plant and test weight were registered under the treatment T , T , T , and T . Treatment T  3 5 7 12 2

recorded significantly higher grain yield and remained at par with the treatments T , T , T  and T . Significantly 3 5 7 12

higher straw yield was also found under the treatment T  which was unable to fulfill the statistic yardstick with 2

the treatments T , T , T , T  and T . Significantly higher protein content, protein yield, NPK content and uptake 3 5 7 12 10

by seeds and straw was noted under the treatment T  and it was found at par with the treatments T  and T . 2 3 5

Maximum B:C ratio of 2.76 was found under the treatment T . Based on the results it can be concluded that higher 5

grain and straw yield of green gram and net return can be accrued by keeping the crop weed free throughout the 

season. The next alternatives are either adopting two hand weedings and interculturings at 20 and 40 DAS or 
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-1application of pendimethalin @ 1.0 kg ha  as pre emergence + interculturing at 40 DAS where farm labours are 

scarce and costly.

T6-039 Technological Gap in Adoption of Groundnut Production Technology

P. S. Gorfad, H. V. Solanki and V. M. Savaliya 

College of Agriculture, JAU, Porbandar

psgorfad@gmail.com

The groundnut is the major kharif crop of Porbandar district. Therefore, the present study was undertaken to 

know the technological gap in the recommended practices of groundnut production technology in the 

operational area of Krishi Vigyan Kendra of Porbandar district. Total 100 groundnut farmers were selected for 

this study. A well-structured interview schedule was prepared in light of the objectives in vernacular language. 

The data were collected by personal interview method. The results indicated that majority of farmers (93.5 %) 

were adopting the recommended variety followed by preparatory tillage (90.0 %) and application of farm yard 

manure (85.5 %) respectively. The 89.5 per cent technological gap was observed in adoption of recommended 

disease management practices in groundnut crop while 84.0 and 79.5 per cent technological gap noticed in use of 

chemical fertilizers and pest management practices respectively. 

T6-040 Adoption of Fruits and Vegetable Preservation Technology by

Farm Women of Surat District

G. J. Bhimani, M. R. Prajapati and J. H. Rathod

KVK, NAU, Surat

kvksurat@nau.in

India contributes a large quantity of fruits and vegetables in the worldwide production. In 2014-15, the 

production of fruits and vegetables was 88.98 million tons and 162.89 million tons respectively.  Among this, the 

contribution of Gujarat was 163.6 tons for both fruits and vegetables (Anonymous, 2014). It is quite impossible 

for farmers to sale such a large quantity of production. To overcome this issue, adoption of value addition 

techniques can be a best option. It helps in decreasing waste as well as to get smart earnings to the farmers. 

Farmers are generally belongs to rural area where literacy rate is very low. Moreover, due to the influence of 

gender difference, literacy rate of farm women is very low compare to men. They have little knowledge about 

processing and preservation technologies. Keeping this in mind, Krishi Vigyan Kendra Surat, Navsari 

Agricultural University had framed eight training programmes on processing and preservation of fruits and 

vegetables with ATMA (agriculture technology management agency) in Surat district. In these trainings 200 FIG 

(Farmers Interested Groups) members were given a practical knowledge about fruits processing and 

preservations techniques. Out of this group, randomly 100 FIG members were selected and information was 

collected with the help of questionnaire and telephonic talk. On the basis of collected data, it was revealed that 47 

per cent of women prepared tomato ketchup, 34 per cent prepared tuti-futi, 22 per cent prepared mix fruit jam and 

12 per cent prepared pineapple squash at home. Economically, it has helped these women to reduce the expenses 

in purchase of these food products from the markets. 
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T6-041 Attitude of Cotton Growers about Recommended

Production Technologies

R. D. Dhandhukia, Netravathi G. and M. R. Bhatt

COA, NAU, Campus Bharuch

rakesh.dhandhukia@nau.in

Cotton is the major commercial crop in Bharuch district of South Gujarat. Since there is exists a dearth of 

knowledge among farmers towards adoption of recommended cotton production technologies in Bharuch 

District. The study was conducted by collecting primary data from 72 cotton growing farmers of Bharuch and 

Vaghra taluka's of Bharuch district. The data was collected through interview schedule using random sampling 

methods and analyzed with help of statistical tools. As far as attitude concerned towards the use of pesticides 

nearly three-fourth (62.50 per cent) of the cotton growers  were having moderately favourable attitude towards 

the use of pesticides in cotton cultivation, whereas 25.00 per cent of the cotton growers  had less favourable 

attitude. Only 12.50 per cent of the cotton growers had highly favourable attitude towards the use of pesticides. 

The level of attitude of the farmers towards use of pesticides was observed positively significant with their 

education, farming experience, social participation, annual income, extension participation, risk orientation, 

knowledge and sources of information.

T6-042 Attitude of the Farmers towards Low Cost Green House Technology

C. D. Chauhan and M. R. Bhatt

BACA, AAU, Anand

Chiragpin237@gmail.com

Low cost technology offers an excellent opportunity to grow high value crops during off-season with maximum 

input use efficiency in the present scenario of shrinking land and water resources. At Precision Farming 

Development Centre (PFDC), Navsari few low cost technologies were developed which does not require power 

supply or cooling mechanism. Hence the present study was conducted to know the attitude of the respondents 

towards low cost green house technology. The results revealed that nearly two third (63.00 per cent) of the 

respondents had moderately favorable attitude towards low cost green house technology, followed by 20.00 per 

cent and 17.00 per cent had less favorable and highly favorable attitude towards low cost green house 

technology, respectively. Out of 14 variables 8 variables namely scientific orientation (0.227*), land holding 

(0.252*), occupation (0.222*) and economic motivation (0.209*) were found significant and whereas, education 

(0.381**), annual income (0.266**), social participation (0.257**) and risk orientation (0.281**) were highly 

and significantly correlated with the attitude of respondents towards low cost greenhouse technology.

311



T6-043 Situation Based Extension Strategy to Enhance the Knowledge and

Attitude of Farmers towards Low Cost Green House Technology

C. D. Chauhan and M. R. Bhatt

BACA, AAU, Anand

Chiragpin237@gmail.com

The main purpose of greenhouse technology is to provide a good growing environment for successfully growing 

high quality plants round the year. The controlled environment/techniques like plastic greenhouses would be 

essential to promote agriculture particularly in the prevailing varied range of agro-climatic conditions in the 

country. Green houses which are made of materials like G I pipes, fibre galas and polyester made them costly and 

not at the reach of poor farmers to adopt. Hence to overcome these situations Precision Farming Development 

Centre at Navsari has developed some low cost technologies to overcome this situation and to enhance their 

knowledge and attitude of farmers towards low cost technologies situation based extension strategy was worked 

out separately for each by using triangulation method of participatory approach. The strategies include Visit to 

successfully established low cost green houses, concept of cooperation among farmers should be established 

through formation of Farmer Interest Groups and Commodity Interest Groups, Marketing activities has to be 

done by FIGs, organization of demonstrations, capacity building, awareness and training programme to the 

farmers has to be done by the agricultural universities, ATMA, KVKs, NGOs and other line departments 

involved in technology dissemination.

T6-044 Rice and Sugarcane Crop Research on Farmer's Field

Under Farmer FIRST Programme

H. M. Virdia, A. M. Pandya and R. A. Patel

DoEE, NAU, Navsari

farmerfirstnau@gmail.com

Farmer's FIRST project is a new way of research programme in which they are associated in research problem 

identification, prioritization and conduct of experiments and its management in farmer's fields and their 

condition. In this project we have focused on  Farmers Farm, Innovation, Resources, Sciences and Technology 

(FIRST).This programme gives the opportunity for working together with scientist, Extension professionals and 

farmers for solving their problems related to the farmers fields like soil health, irrigation management, crop 

production and many other problems during their farming. Rice and Sugarcane are the two most important crop 

of south Gujarat region since canal irrigation facilities created from Ukai-Kakarapal project. Rice is the only 

kharif crop especially grown under low land area of this region. Farmers of the region prefers to grow very old 

varieties Viz., Jaya(1968) and Gurjari (1997). Which have increasing problems of disease and pest as well as 

genetically deterioration, resulted in decreasing productivity and production, which not fulfil the demand of 

increasing number of industries depend on rice yield of the specific grain type. Navsari Agricultural University 

have research programme for generating new variety to fulfil the demand of the industries and in the year 2014 

new variety GNR 3 was released for replacement of old varieties which are used for pohava purpose. The farmers 

have panic for adoption of this new variety due to their own belief regarding production and marketing. So, under 

the crop module of Farmer FIRST Programme (FFP) after baseline survey by project team, problem of low 

output were identified, appraised and prioritised. It was finalize to take experiments on farmers field with new 
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variety GNR 3 to compare with old varieties as well as including low cost production technology to bust the 

farmer's income and increasing overall production of rice to fulfil the demand of industries. The result of the 

experiment indicated increase of 15.27 % in the yield of GNR 3 in the year 2017-18 and in the year 2018-19 yield 

increase by 13.15 % as compare to Jaya/Gurjari varieties in the farmer's field of the selected three villages. 

Farmers consider GNR 3 is better variety in their opinion. The other most important crop in the region is 

sugarcane mainly due to perennial irrigation facilities and many sugar factories working under the cooperative 

mode. Farmers get remunerative price of their product so area getting increasing, but due to heavy black soil and 

humid climate of region problem of plant diseases and pest increasing in the old varieties as well as due to 

problem of labours at the time of harvesting crop period were extended, which deteriorate quality of sugarcane as 

most of old varieties have flowering during extended period, resulted in decreasing sugar recovery. Considering 

these problems the new sugarcane variety G. N. S. 10(Co N 13073) released by Navsari Agricultural University 

is assessed on farmers field under this project.The result of the experiment of year 2017-18 indicated that the 

average increment of yield 12.67 % in the Millage cane  yield as compare to other varieties in the farmers field of 

the selected three villages. Farmers consider better variety in their opinion.  Recovery percentage has also well as 

11.5 %.This variety has high potential of production, resistance against major diseases, non-lodging and non-

flowering characteristic.    

T6-045 Effect of Phospho-Gypsum on Rice, Sugarcane and Sapota under

South Gujarat Soil Condition: A Case Study of Farmer FIRST Programme

in Navsari District

 V. P. Usadadia, R. A. Patel and A. M. Pandya

DoEE, NAU, Navsari

farmerfirstnau@gmail.com

o 0 o
The study area covered two villages namely Hansapore (20 51.961 N and 72  54.010 E) and Chijgam, (20  

0
51.961 N and 72  54.010 E) of Jalalpore taluka of Navsari district in the South. The study area soils are slightly 

saline and slightly alkaline in nature. The soils are clay soils and considering the ESP 8-10 as critical limit, 

majority of the fields having Sodicity problem. The major crop production constrains were low productivity due 

to higher Na ion concentration on exchange complex of the high clay soils. Application of phospho gypsum at 

50% of gypsum requirement increased rice and sugarcane yield by 13.13% and 22.28%, respectively whereas in 

case of sapota the fruit yield increased by 17.93% along with improvement in the quality parameters (fruit size) 

according to farmers of village Hansapore. Whereas in village Chijgam, the rice, sugarcane and sapota yield 

increased by 30.22%, 33.33% and 9.19%, respectively.

T6-046 Farm Women Participatory On-Farm Trial (OFT) on Prevention

and Control of Mastitis in Dairy Cattle under Farmer FIRST Programme 

N. B. Patel, R. S. Ghasura and L. M. Sorathiya

Livestock Research Station, DoEE, NAU, Navsari

nbpatel@gmail.com

A Multi-disciplinary team of scientists and research scholars conducted the on-farm trial and institutional 

training programme for the beneficiaries on different selected technologies and the demonstrations on cleaning 
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of dairy cattle, disinfection and sanitation of shed, milking methods, cleaning of udder, wiping of udder, strip cup 

test-mastitis detection and teat dipping were conducted. Inputs like mastitis detection Kit (Sodium lauryl 

sulphate reagent, strip cups), post teat dip container, povidone iodine, plastic hand sprayer, potassium 

permanganate, plastic bottles and Ph papers reading materials were distributed to all the beneficiaries. Regular 

follow up was made to guide the farm women for conducting the on-farm trial (OFT). The beneficiaries reported 

that there was reduction in the occurrence of mastitis in crossbreed cows from 9.5 per cent to 1.5 per cent, 

respectively after imparting knowledge and skills on the mastitis detection and control techniques. The keeping 

quality of milk was also found to be improved through increase in Methylene blue dye reduction time of 35 

minutes to one hour for crossbreed cow milk. Livestock rearing experience had direct positive correlation with 

the awareness level.  Attending livestock related training programme had profound positive effect on knowledge 

levels of respondents. 

T6-047 Impact of Good Animal Husbandry Practices

- A Case Study of Farmer FIRST Programme in Navsari District

Y. D. Padheriya, R. M. Bhuva and R. S. Ghasura

DOEE, NAU, Navsari

farmerfirstnau@gmail.com

Livestock has become an integral part of all interventions aimed at reducing rural poverty and enhancing food 

and nutrition security. The dairy livestock owners who raise cattle and buffaloes are yet ignorant with scientific 

management practices. If feeding, breeding, health care and other management practices fit in proper operation, 

it would be possible to reach the desired level of milk production. Awareness level of farmers about Good Animal 

Husbandry Practices in purposively selected dairy cooperative farmers were  found to be 68.33%, whereas 

adoption was only 49.41% which is even less than half of awareness level. Overall preparedness for adoption of 

GAHP was 65.67%. The quantitative and qualitative data were collected through interview schedule, discussion, 

observation and available secondary sources. It was found that majority of the dairy livestock owners (60.17%) 

(70.16%) (75.83%) and (65.00%) had medium level of adoption regarding breeding, feeding, management and 

health care practices, respectively. Majority of the dairy livestock owners (71.67%) had medium level of 

adoption regarding overall dairy management practices.

T6-048 Increasing Farmer's Income in Linseed Crop through Weed Management

Purvi Kalal, L. J. Desai and N. Baria

N. M. College of Agriculture, NAU, Navsari

purvik289@gmail.com

Linseed is among the oldest crop plants cultivated for the purpose of oil and fibre. Seed contains 33 to 47 per cent 

oil. A small quantity is directly used for edible purposes. About 20 per cent of the total oil produced is used at 

farmer level and the rest 80 per cent oil goes to industries in various forms. Every part of linseed plant is utilized 

commercially, either directly or after processing. The oil cake is a good feed for milch cattle and poultries and 

priced 50% higher than rapeseed-mustard cake. Economics is the major consideration of farmers, while taking a 

decision regarding the adoption of the recently developed new technology. Hence the gross realization, net 

realization and benefit cost ratio were computed for different weed management treatments. Data revealed that 
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maximum gross returns of ( 99992/ha) was realized under the treatment T  (weed free), followed by treatment 1

T : Pendimethalin 0.75 kg/ha fb 2,4-D 0.5 kg/ha PoE, 40 DAS, ( 99741/ha) and T : Pendimethalin 0.75 kg/ha + 8 9

One hand weeding at 40 DAS ( 93872/ha). The higher seed yields recorded under these treatments might be 

responsible for higher gross return. However, the maximum net returns ( 82159/ha) and B: C ratio (4.67) was 

accrued under the treatment T  followed by T . The lowest gross return, net return and B: C was accrued under the 8 1

treatment T : Weed control ( 43710/ha, 27828/ha and 1.75 respectively). Production potential, higher profit 12

and effective weed control in linseed can be achieved by maintaining weed free through hand weeding 

throughout crop growth period, where labours are easily available. In case of labours scarcity, application of 

pendimethalin 0.75 kg/ha PE fb 2,4-D 0.5 kg/ha PoE, 40 DAS was also equally effective.

T6-049 Major Constraints Faced by Farmers of Patan District

R. R. Patel, P. K.Patel and K. M. Patel

AICRP-IFS, SDAU, Sardarkrushinagar, Gujarat

rrpatelecon@gmail.com

An attempt was made to study the major constraints of farmers of Patan district. Out of 9 block one high 

productive and one low productive block were selected purposively. Three villages from each block were 

selected randomly making the sample size of 237. The constraints were worked out by using Garrett's Ranking 

Technique. The major constraints faced by the farmers were lack of technical advise/know-how, non availability 

of farm credit, lack of improved variety suitable to region, lack of irrigation water, high cost of inputs, 

inadequate/irregular supply of electricity, scarcity of farm labour, social factors (adopting piggery/poultry), and 

problems of pigs. The major constraints faced by the farmers in the studied area of the district were ranked using 

Garrett's ranking technique and found that problem of pigs and bluebull (Nilgay) ranked  first, lack of irrigation 

water ranked second high cost of inputs (seed/ fertilizer/ pesticides etc) ranked third.

T6-050 Perception of the Progressive Farmers regarding

Effectiveness of Extension Methods

A. G. Vaghela, G. J. Patel and A. Biswas

Department of Extension Education, NMCA, NAU, Navsari

anandvaghela79@gmail.com

The study was conducted in 15 villages of Sabarkantha district. Five talukas was randomly selected. The size of 

sample was 150 progressive farmers.  Majority of the progressive farmers were middle aged, possessed primary 

to secondary education, had received three or more trainings, adopted agriculture + animal husbandry farming 

system, belonged marginal to medium size of land holding, participated in one or more social organization, 

medium level extension participation, medium level cosmopoliteness, had moderately favourable attitude 

towards extension methods, having high to very high level of achievement motivation and had moderate level 

perception regarding effectiveness of extension methods.

` 
` 

` 

` 

` ` 
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T6-051 Assessment of Land Suitability for Soybean in Varied Agro-Ecological

Zone of Marathwada Region of Maharashtra

K. R. Malode, V. P. Parmar and V. D. Patil

V.N.M.K.V, Parbhani, Maharastra 

munna.acss@gmail.com

The study was conducted to determine effect of land use on soil physical and chemical properties of soybean 

under different agro-ecological zone of Marathwada region. The five districts viz., Osmanabad, Latur and Beed 

belong to drought prone zone and Nanded and Parbhani had assured rainfall zone were selected purposefully 

from Marathwada region. Soil samples were collected from nine pedons sites on different macro topographic 

conditions. The soils were slightly alkaline to moderately alkaline in reaction. In general sand, silt and clay 

content ranged 10.20 to 34.30, 17.90 to 32.20 and 43.70 to 59.30 % in different horizons indicating soils 

categorized into clay to clay loam. The saturated hydraulic conductivity (sHC) ranged from 0.20-5.30 cm hr1. 
-1

The CEC of soils varied from 33.30 to 67.10 cmol (p+) kg . Majority of surface and sub-surface layers had 

relatively higher soil organic carbon and total carbon content than underlying ones indicating accumulation of 

leaf litter biomass in surface than subsurface layer under such soybean growing tract. The available N, P and K 
-1content ranged 37.60 to 334.80, 1.0 to 27.10 and 224.90 to 583.80 kg ha  in different pedons, respectively. The 

DTPA- Zn found deficient in all the soils. Based on field morphology and laboratory characterization, the soils 

were classified and qualified for great group Latic Ustochrapt, Typic Ustorent and the Vertisols were classified as 

Typic Haplustepts, at great group level. Soil profile P  (Govindpur) and P  (Wadgaon) are moderately to highly 5 6

suitable for growing soybean whereas, other soils are also marginally suitable. The soils were correlated with 

yield, hence it can be concluded that the soil comprising Govind purpedon (P ) i.e. Typic Haplusterts belonging 5

to order Vertisols are best soils for soybean growing.

T6-052 Determination of Criteria for Effectiveness of Extension Methods

A. G. Vaghela, G. J. Patel and J. K. Jadav

Department of Extension Education, NMCA, NAU, Navsari

anandvaghela79@gmail.com

In this identifying the nine criteria for determination of effective extension methods for progressive farmers of 

Sabarkatha. The result show that major criteria for individual contact methods viz., accurate information (97.33 

per cent), having two-way communication and having accurate information with equal per cent (96.67 per cent), 

fast communication of information (91.33 per cent) and having clarification of doubts (89.33 per cent). Major 

criteria for group contact methods viz., farmer participation (98.00 per cent), easy sharing of information (96.67 

per cent), need based information (96.00 per cent), having two-way communication (94.67 per cent), having 

clarification of doubts (94.00 per cent)  and having credible information (92.00 per cent) was found major 

criteria for the group contact methods, while major criteria mass contact methods major criteria viz., 

communication of information (96.67 per cent) and degree of farmer participation (78.00 per cent).
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T6-053 Awareness regarding Late Wilt Disease in Maize Growers

B. N. Thakker, S. K. Singh and G. N. Thorat

Main Maize Research Station, AAU, Godhra

bnthakkerbavla@gmail.com

The production of food grains has registered an impressive growth in India during last decade.. Maize crop has 

diversified utility and consumed in a variety of ways in Metropolite and urban areas: still it remains to be a staple 

food of people who resides in remote and hilly areas. The present study was conducted by multistage random 

technique and 160 maize growers were selected from 16 villages belongs to Godhra, Morva Hadaf, Kalol and 

Halol Taluka of Panchmahal district and Devgadh bariya, Dahod, Kimkheda and Garbada of Dahod district. The 

study conducted through the personal interview and data collected were analysed by using the suitable statistical 

method the result found that majority (87.50 %) of the maize growers have 1-2 ha. land and 16.87 % farmers 

having single occupation as a farming, majority (88.80 %) farmers was never meet to subject matter specialist for 

information Maize growers awareness for late wilt disease was found in medium category. In late wilt disease 54 

% farmers was taken precautionary measures before sowing and only 17 % farmers know the pesticide regarding 

wilt management in standing crop in the field. 

T6-054 Identification of Effective Extension Methods as Perceived by the Progressive Farmers

A. G. Vaghela, G. J. Patel and Vijaypal Dedun 

CPCA, SDAU, Sardarkrushinagar, Gujarat

anandvaghela79@gmail.com

The study was conducted in Sabarkantha district of Gujarat state. Using the multistage random sampling 

techniques, five talukas were selected and from each taluka three villages randomly selected to make 150 

respondents. The main focus of this study was to identify the most effective extension methods. The results of the 

study revealed that major effective extension methods for individual aspect. For acquiring knowledge farm & 

home visit, method demonstration, television, training and office call was found effective extension methods.  

Method demonstration, training, result demonstration, krishi mahotsav and internet were found effective 

extension methods in improving skill, while method demonstration, training, result demonstration, agricultural 

publication, internet and field trip was found effective extension methods in changing attitude. Most effective 

extension method in all three aspects viz., changing knowledge, improving skill and changing attitude, method 

demonstration was found most effective extension methods in all three aspects followed by training, agricultural 

publication, television, internet.

T6-055 Constraints Faced by the Summer Bajara Growing Farmers

regarding Sprinkler Irrigation System

V. V. Prajapati, M. A. Tunvar and B. K. Patel

Agriculture Polytechnic, SDAU, Deesa

vvpprtajapati1963@gmail.com

Bajara is gaining importance as a climate - resilient and health promoting nutrias crop.  It is mainly cultivated in 
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India and Africa and is uniquely tolerant of hot and dry condition. Summer bajara is popular because very high 

yield with excellent grain and fodder quality. Banaskantha, Bhavnagar, Mehsana, Patan, Kutch, Kheda, 

Surendranagar, Jamnagar, Amreli, Rajkot and Junagadh are major pearl millet (Bajara) growing districts. The 

present study was conducted purposively in Banaskantha district because of higher area under Bajara and more 

adoption of sprinkler as compared to other districts of Gujarat. Banaskantha district having 14 talukas in which 

Deesa, Dantiwada and Dhanera having higher area under bajara cultivation hence were selected. Five villages 

from each selected talukas were selected randomly. From each selected village, 10 farmers were selected 

randomly making a sample of 150 respondents.  The operation of sprinkler irrigation system major constraints 

were, rats, squirrels, pig and wild animals damage to the SIS (98.66%) and lack of technical know-how and 

guidance before and after adoption (97.33). The limited commercial demand depress the incentive to use 

purchased inputs (88.00%) and non-availability of skilled workers for repairing SIS when required (86.66%), 

The major suggestions given by the respondents were University should focus research on SIS in summer bajara 

crop (93.33%), subsidy should be continued (83.33%), training should be given on scientific technology for 

Bajara crop (73.33%) and timely provision of after sales service by company dealer (72.00%).

T6-056 Role of Front Line Demonstration in Transfer of Sesamum Production Technology

A. K. Rai, S. Khajuria and Kanak Lata 

KVK, Panchmahal, Vejalpur, Godhra, Gujarat

ajayrai74@gmail.com

The study was conducted in Panchmals district of Gujarat with fifty farm families  from seven villages were 

selected from three Talukas viz. Goghamba, Kalol, and Godhra for gathering the information. The constraints in 

sesamum production were identified through participatory approach. Preferential ranking technique was utilized 

to identify the constraints faced by the respondent farmers in sesamum production. Farmers were also asked to 

rank the constraints perceived as limiting sesamum production in order of preference. Keeping in view the 

problems ranched the farmers as performances, front line demonstrations were planned and conducted at the 

farmers' field under Technology Demonstration for Oilseed Production Programme. Total of 50 full package 

frontline demonstrations were conducted with improved variety of sesamum GT-4 during the years 2016-2018. 

In order to find the potentiality of HYVs, compare conventional sesamum. The demonstrations clearly showed 

considerable enhancement of productivity when compose to local check. An increase in yield in the form of 

kernel was recorded 501kg/ha in HYVs over conventional practices i.e. 28.56%.  The befit cost ratio was 

compared 1.98 with HYVs (demonstration) and 1.32 a conventional practices adopted by the farmers. Further it 

is to add that the benefit cost ratio can be improved up to 2.0 by creating waver about marketing among the 

farmers. After seeing the performance of implemented technology to the farmers field the area under sesamum 

cultivation is increase rapidly. Impact analysis exhibited an important in knowledge about sesamum cultivation 

and showed satisfaction to adopt the improve technology for better socio economic impact.
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T6-057 Irrigation with Aquaculture Effluent: Alterations in

Physico-Chemical Properties of Soils of Danti-Ubharat, Navsari

S. Tripathi, J. R. Naik  and Ampee Tasung

Department of Soil Science and Agricultural Chemistry, NMCA, NAU, Navsari

sdixit77@gmail.com

Salicornia brachaita flourishes in the sea shore of Arabian Sea and Bay of Bengal. In specific, Salicornia is used 

for vegetable and vegetable salt during the religious fast of the Hindus. Aquaculture is a large growing industry 

which releases effluents, in varying degrees to the surrounding environment. The main objective was to see the 

feasibility of saline aquaculture effluent in irrigating Salicornia without deterioration in soil properties. The 

difference on impact between two source of irrigation (S) (S :seawater and S : aquaculture effluent) with two 1 2

methods of sowing (M) [M :broadcasting and M :Line sowing with dry spikelets (30 cm)] and three levels of 1 2

fertilizer (F) [F :No fertilizer, F : 50% RDF (125: 37.5: 25 NPK), F : RDF( 250: 75: 50 NPK] and their treatment 1 2 3

combinations on soil fertility status and yield of Salicornia were observed at Central Soil Salinity Research 

Station, Danti-Ubharat, Navsari. An application of aquaculture effluent water to Salicornia had conceived a 
-1 -1potent yield of fresh (31.62 t ha ) and dry biomass (3.76 t ha ) over sea water irrigation. Aquaculture nutrient 

loaded effluent used as irrigation on Salicorna brachiata was found efficient in terms of the soil properties after 
-1harvest of fresh biomass. Comparatively the pH (8.44) and EC (9.12 dS m ) of the soil was high. The soil organic 

carbon content was higher in aquaculture effluent treated plot and the additional effect of fertilizer application 

also enhanced accumulation of organic carbon. The interaction effect of aquaculture effluent source of irrigation 

and 100 per cent recommended dose of fertilizer was significant in the soil organic carbon content (0.63%). With 
-1

application of aquaculture effluent soil CEC, 45.25 me 100g  was significant over seawater irrigation. 

Simultaneously, fertilizer application at 100 per cent recommended dose of fertilizer accounted highest soil 
-1

CEC, 47.29 me 100g . Soil ESP (47.23) and SAR (4.65) were slightly higher from the initial values. The soil 
-1 -1water stable aggregate (>1mm) was above 60 percent. The soil available N (465 kg ha ), P O  (26.10 kg ha ) and 2 5

-1
K O (5023 kg ha ) was in the medium to high soil testing range when aquaculture effluent was irrigated and 100 2

per cent recommended dose of fertilizer was applied. The interaction of irrigation with aquaculture effluent and 

application of 100 per cent recommended dose of fertilizer was significant in soil available K O content (5642 kg 2

-1ha ). The soil Fe, Mn, Zn and Cu (6.48, 4.32, 0.72, 1.12 ppm respectively) was above the critical level with 

aquaculture effluent irrigation and recommended dose of fertilizer was applied. Interaction of irrigation with 

aquaculture effluent and application 100 per cent recommended dose of fertilizer was significant in soil available 
-1Cu that recorded 1.27 mg kg . 

T6-058 Effect of FYM and Incubation Days on Release Pattern of Cadmium

and its Availability in Absence of Plant 

V. N. Patel, V. P. Parmar and R. D. Shinde

BACA, AAU, Anand

vn9101@gmail.com

The presence of heavy metals in soils are likely to pose serious threat on animal-human health by their long term 

persistence in the environment. Therefore, heavy metals contaminated fields need appropriate cost effective and 
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environmentally friendly remediation measure to eliminate or minimize the possible health hazards. To study the 

effect of FYM and incubation days on release pattern of Cd and its availability in absence of plant, a laboratory 

incubation study was conducted. The incubation study was planned to know the availability of five levels of Cd 
-1(0, 10, 20, 40 and 80 ppm) as affected by 2 levels of FYM (without FYM and FYM @ 20 t ha ), as well as the 

changes in the availability of Cd during seven incubation periods (0, 7, 14, 21, 28, 35 and 42 days). The results 

revealed that over the incubation period DTPA- Cd was reduced at each level of applied Cd. The maximum 

reduction was 14.1 per cent in case of Cd80 at 28th day over 0 day. The FYM application @ 20 t ha-1 showed 

fixation of cadmium to the extent of 4.3 per cent under Cd80 over no FYM application.

T6-059 Effect of Silicon and Sulphur on Yield of Rice and

its Residual Effect on Wheat in Loamy Sand Soil

V. N. Patel, V. P. Parmar and K. C. Patel

Department of Soil Science and Agriculture Chemistry, BACA, AAU, Anand

vikramparmar410@gmail.com

The field experiment was conducted during the kharif and rabi seasons for two years 2016-17 and 2017-18 at 

RRS farm, AAU, Anand, The experiment was laid out in Randomized Block Design with factorial concept, 
-1

comprising twelve treatment combinations of four levels of silicon (Si) (0, 150, 300 and 450 kg ha ) and three 
-1

levels of sulphur (S) (0, 20 and 40 kg ha ) with three replication. The soil of the experimental field was loamy 

sand in texture with the pH of 7.8 and organic carbon 0.30 %. The soluble salts (EC) content was medium and an 
-1 -1 -1

overall mean value of 0.23 dS m .The status of available nutrients Si (68.73 mg kg ), P O  (32.58 kg ha ), S (9.81 2 5

mg kg-1), Fe (7.31 mg kg-1) and Zn (1.23 mg kg-1). The treatments were applied in rice crop and residual effect 

was studied in wheat crop. The recommended dose of NPK was applied to rice and wheat crop at the time of 
-1 -1sowing. Application of Si @ 450 kg ha  along with S @ 40 kg ha  significantly increased the number of tillers per 

-1
meter in row length, plant height, grain and straw yields of rice over control but it was at par with 300 kg Si ha  

-1 -1 -1and 20 kg S ha . The application of 300 kg Si ha  and 20 kg S ha  increased grain yield of rice by 3.85 and 4.57 per 
-1 -1

cent over control. Residual effect of applied Si @ 450 kg ha  along with S @ 40 kg ha  significantly increased the 

number of tillers per meter in row length, plant height, grain and straw yields of wheat over control. But it was at 
-1 -1par with 300 kg Si ha  along with 20 kg S ha  in case of number of tillers per meter in row length, plant height and 

-1 -1
it was at par with 300 and 150 kg Si ha  in case grain and straw yields of wheat. The application of 300 kg Si ha  

-1and 20 kg S ha  increased grain yield of rice by 8.24 and 6.52 per cent over control. 

T6-060 Genetic Variation for Productivity and its Related Traits

in a Recombinant Inbred Lines Population of Chickpea

S. H. Shah, D. S. Thakar and V. G. Barad 

SSK, JAU, Junagadh 

shahsiddhi162@gmail.com

A recombinant inbred line population of a cross ICCV-2 x JG 62 was evaluated for yield and its component traits. 

Highly significant variation was observed for yield and other component traits. The RIL population showed high 

range of expression transcending the limits of parental values for some important traits like seed weight, pods per 
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plant and seed yield per plant. Heritable variation was high in respect of seed weight (92.60) compared to pods 

per plant (74.10) and seed yield per plant (79.90). High variability followed by high estimates of heritability was 

observed for pods per plant, seed yield per plant, seed weight, days to 50% flowering, days to pod initiation and 

plant height. It was therefore concluded that selection for these traits in the material studied would be useful in 

the genetic improvement of these traits.

T6-061 Pesticide Using Pattern among the Vegetable Growers

P. H. Vihariya and M. R. Patel

Department of Extension Education, NMCA, NAU, Navsari

payal14.vihariya@gmail.com

The present study was conducted on a random sample of 120 vegetable growers selected from the 12 random 

villages of Anand, Borsad and Petlad Taluka of Gujarat state. The data were collected through personal interview 

using structured interview schedule. The collected data were classified, tabulated, analyzed and interpreted in 

order to make the findings meaningful. Majority (84.17 per cent) of the vegetable growers were used pesticides, 

Majority (87.50 per cent)  of the vegetable growers collect the information for application of pesticides from 

agro chemical shops, 81.67 per cent had applied the pesticides through hand driven sprayer, 72.50 per cent 

applied the pesticides once in a week, 65.00 per cent had mixed two pesticide, 62.50 per cent applied pesticides 

higher than the recommended dosage and 56.67 per cent were picking the vegetables after spraying the pesticides 

to next day.

T6-062 Adoption of Improved Rabi Maize Production Technology 

by Tribal Rabi Maize Growers

G. K. Bhabhor, U. M. Patel and N. D. Makwana

KVK, AAU, Dahod

kvkdahod@gmail.com

The present study was conducted to find out the association between personal profile and adoption of improved 

Rabi maize production technology by tribal maize growers. Dahod district was purposively selected for the study 

as it is one of the tribal district of Gujarat state and belonged to jurisdiction of Krishi Vigyan Kendra, AAU, 

Dahod. Fifteen villages of Dahod district and ten tribal farmers from each village were selected randomly for the 

study. Thus, in all 150 tribal Rabi maize growers constituted the sample for the investigation. Out of different 

seven variables education, extension contact and mass media exposure had positive and significant correlation 

with adoption of improved Rabi maize production technology by tribal maize growers.

T6-063 Agri startups: An Overview

R. M. Jadeja, K. P. Thakar and D. D. Chaudhari

CPCA, SDAU, Sardarkrushinagar.

rmjadeja@sdau.edu.in

India has strengthen his presence the global startup community. India stands amongst the top five countries in the 
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world in terms of number of startups founded. Agriculture and their allied sector contribute less than 5 % share in 

total recognized startups. Agri startups are providing missing links in the agri value chain and distributing 

efficient products, technologies and services to the farmers on one hand and the consumers on the other hand. 

There are great challenges in agriculture sector like information dissemination, price forecasting and crop 

residue management etc. Top metros control majority share of Startups concentration in the country while, tier 3 

cities hold only 18%. Agriculture and their allied sector contribute less than 5 % share in total recognized 

startups. Startup who target especially small and marginal's need and cater niche area will be fortunate.

T6-064 Strategies for Doubling Farmer's Income

. 

Rajsinh Rathod, P. B. Khodifad and Ketan Gohel 

Department of Extension Education, NMCA, NAU, Navsari

rrb4289@yahoo.com 

India is an agrarian country and agriculture is a back bone for employment generation for most of the population. 

65% Indian population's main occupation is farming. Most of Indian farmers are small and marginal with less 

land holding capacity. Generally farmers are doing farming in a traditional way which is less profitable in recent 

time. Better economical status of farmers will leads to better standard of living. Government of India is also 

focused on doubling farmers income up to 2022. They also released several policies for the betterment of farmers 

to doubling their income. Nowadays Diversified farming, integrated farming approach and smart farming is the 

best way to increase the farmer's income. Combine utilization of farming components like agriculture with 

horticulture, forestry, livestock, apiculture, sericulture, aquaculture etc. leads to multiple ways of income 

generation. In recent time value addition of agriculture products also provide a higher profits to the farmers, 

proper packaging and processing at farm level will gives the more benefits to the farmers. Farmer's own unique 

marketing strategies are helpful to provide maximum benefits to them. Quality farm produces are having great 

demand in other countries and if farmers export their produces in these countries leads to higher income 

generation. Utilization of modern technologies, farm mechanization and research recommendations given by the 

researchers and experts provide a better guideline for effective farm management. These all components are 

helpful to uplift the farmers income.

T6-065 Doubling Farmers Income regarding the Farmers of Maharashtra State

C. H. Saikiran, H. U. Vyas and Rakesh K. 

 Department of Extension Education, NMCA, NAU, Navsari

saikiran.52csk@gmail.com 

India is an agriculture based economy. Agriculture sector along with its allied sectors is a key source of raw 

material for many agro based enterprises and a foreign exchange earnings  for the country. At the center of all 

this, the Indian farmer has never had a tangible 'income security'. The Government of India initiative to 'Double 

Farmers Income by 2022'. It is estimated that doubling  farmers income till 2022-23 over base year 2015-16, 

requires annual growth rate of  10.41%  in farmer's income which indicates sharp acceleration in growth. 

Maharashtra is the leading state in agricultural diversity, including cash crops with agro based industries, 

although it is primarily dependent on the vagaries of nature, i.e., agriculture is mainly rain fed. Hence, 

Agriculture is facing problems of natural calamity. The government of Maharashtra has undertaken a 
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programme to promote horticulture development through establishment of nurseries and granting capital 

subsidy to small & marginal as well as SC & ST farmers, to encourage them to grow selected fruit crops. This 

programme was linked with Employment Guarantee Scheme (EGS) since 1990-91, which is subsequently 

linked with Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGA). As a result of 

various initiatives over a period of time, the area under fruit crops has increased from 2.42 lakh ha in 1990-91 to 

18.55 lakh ha upto 2016-17.

T6-066 Evaluation, Registration, Promotion and Cultivation of Tulsi Elite DOS-1

in Central Gujarat: A Success Story 

Parmeshwar L. Saran and S. Roy

ICAR-Directorate of Medicinal and Aromatic Plants Research, Boriavi, Anand (Gujarat)

plsdehradun@gmail.com

Herbal medicines have great demand in the developing world for primary health care, not because they are 

inexpensive but also for better cultural acceptability, better compatibility with the human body and minimal side 

effects. Cultivation of tulsi is less risky in wild animal affected areas, with lower incidence of pest, diseases 

attack, and has potential even when grown in marginal lands. The Directorate of Medicinal and Aromatic Plants 

Research, Anand had been continuously trying to sightsee unexplored research areas with respect of tulsi to 

improve livelihood supports to the farmers. Integration of such MAPs into existing farming systems was thought 

to be one of the viable options for the farmers. Ten accessions of holy basil (Rama and Shyama) obtained from 

different parts of India were evaluated for morphological, quantitative and qualitative parameters. Green colored 

accession (DOS-1) was registered at NBPGR, New Delhi, found rich in essential oil (0.7%)andmethyl eugenol 

(73.88%) content in leaf. An elite accession 'INGR18044 (DOS-1)' was also evaluated for its quantitative and 

qualitative traits under different light intensities of shade-net. Plant height and plant spread were found 

maximum under 50% shade-net intensity whereas, number of branches was maximum under 90% shed net 

intensity. The fresh leaf yield, stem weight, root weight, root length, root diameter, dry leaf yield and essential oil 

yield from fresh leaves were found highest under control conditions. Sole crop was compared with intercrop in 

agroforestry module, intercrop in fruit crop module and crop under shade-net (50%) conditions. The choice of 

this crop as sole, intercrops (below 50% SNI) in forestry and fruit orchards can become one of the ways to 

enhance a farmer's prosperity. With the aim to double the income of farmers, considering tulsi as a high 

remunerative crop with better system productivity.The flowering stage of tulsi (DOS-1) could be coincided as a 

trap crop to manage fruit fly infestation in different host crops. Large-scale Front-Line Demonstration (FLD) 

were conducted in farmers field using tulsi genotypes, DOS-1. A total 7.36 t h-1 fresh leaves were harvested. On 

an average, farmers got ? 1,28,528 net returns per hectare from cultivation of tulsi as a sole crop. The B:C ratio 

over net return of 1.39 showed the suitability of tulsi as a commercial crop. The genotype DOS-1 having higher 

leaf yield was found suitable particularly for ratoon crop. The results clearly gave an idea that medicinal plant 

like tulsi (DOS-1) can be integrated as trap crop and ratoon crop into existing farming systems as one of the 

viable options for enhancing income of farmers.
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T6-067 Doubling of Farmers' Income: 

Through Farmers FIRST Programme at Navsari district

Alpesh Leua, G. N. Patel and Narendra Singh

Directorate of Extension Education, NAU, Nvasari

alpeshleua@nau.in

To formulate a strategy for equitable distribution of techniques and technologies to the small and marginal land 

holders of Navsari district , to aim for doubling of farmers' income,  a holistic developmental interventions in 

terms of identifying soil fertility status, conducting adequate varietal demonstrations with viable cropping 

sequences in agriculture and  horticulture, diversification in farming systems through vermi-composting, 

Nursery raising, Soil management practises, protected cultivation, efficient disposal of farm by-products 

through value addition, capacity building through training and various workshops for stakeholders, 

popularization and dissemination of improved technologies through field days, kisan melas, exposure visits and 

farmers meetings. The FFP project aims to enrich the knowledge and attitude of small and marginal land holders 

by imparting skills in their existing methodologies and replenish the existing farming systems with holistic 

developmental interventions. There are six module comprised Crop based, Horticulture, NRM, livestock, IFS  

and Entrepreneurship based implemented in adopted  villages after assessment of need of the farmers  through 

PRA tools. There are nine intervention selected for implementation of Farmer FIRST programme in three 

different villages of Navsari district, under the 15 KM radius of Navsari Agricultural University. The FFP team 

implemented need based intervention in the selected villages and result shows that the income of farmers have 

been increased as they found need based solution of their problems. Total 602 farmers were selected for 

implementation of various module of FFP.

T6-068 Feeding practices adopted by goat keepers of Dahod district

S. G. Vahora, G. N. Thorat and K. N. Wadhwani

Animal Nutrition Research Station, AAU, Anand

safi@aau.in

Goat is the backbone of economy of small and landless farmers in India. Goat rearing can be made a profitable 

venture for small and marginal farmers with very low investments. In Dahod district goat farming is the major 

livelihood activities. In the study data were collected with the help of interview schedule from 100 goat keepers 

of Dahod district. Majority of the respondents completely adopted the practice providing adequate fresh & clean 

drinking water (97.00 per cent) and were not giving colostrums to other does kids (90.00 per cent). Majority 

(87.00 per cent)  of the goat keepers individually provide feed to animal and feeding of roughages during night 

time as well as  adopted the grazing system in open field/forest (78.00 per cent). None of the goat keepers had 

followed stall feeding system, feeding practice of tying minerals lick blocks for supply of minerals, feeding of 

concentrate to pregnant does, cultivating green fodder, used chaff cutter and offering 50-80gms of concentrates 

along with fodder to the kid of 3-6 months of age. 
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SHREE MADHI VIBHAG KHAND UDYOG

SAHAKARI MANDLI LTD.,

With Best Compliments From

MADHI-394 340, TAL : BARDOLI DIST. SURAT (GUJARAT)

Registration No.
Year of Establishment
Production Started
Total No. of Members
Hsiiare Capital

SE-9
31-03-1964
1968-69 Season
18,533 (As on 31-03-2018)
7,88,64,437/-

CRUSHING SEASON 2017-2018

Crushing Capacity
Cane Crushed
Sugar Production
Recovery

7,000 M.T. Per Day
11,64,348.310 M.T.
12,02,160 Qtls.
10.30 %

DISTILLERY-CUM-ETHANOL PLANT
(Production Started - January, 2005)

Capacity RECTIFIED SPIRIT
ETHANOL

45,000 Ltrs. Per Day 
45,000 Ltrs. Per Day 

Contributing our Nation's Industrial Development and progress In manufacturing
best quality

WHITE CRYSTAL SUGAR, RECTIFIED SPIRIT & ETHANOL

SEASON-2017-2018

Total Production

Recovery Per 1 M.T. Molasses 

R.S.  69,62,100 Liters.
A.A.  45,43,870 Liters.
279.83 Liters.

SAMIRBHAI C. BHAKTA
CHAIRMAN

KETANBHAI J. PATEL
VICE-CHAIR MAN

R. A. VERMA
MANAGING DIRECTOR

BOARD OF DIRECTORS
(1) Shri Sureshbhai Ramyubhai Chaudhari
(2) Shri Alpeshbhai Maganbhai Patel
(3) Shri Yatinkumar Parsottambhai Patel
(4) Shri Jitendrakumar Dahyabhai Patel
(5) Shri Atulbhai Babuhai Naik
(6) Shri Mahendrasinh Himatsinh Mahida
(7) Shri Natvarbhai Lallubhai Bhakta
(8) Shri Arunbhai Ratilal Patel

(9) Shri Hiteshbhai Rameshbhai Patel
(10) Shri Sandipkumar Rameshchandra Sharma
(11) Shri Kiritkumar Ratnasinh Vasava
(12) Shri Harishbhai Lalshingbhai Chaudhari
(13) Smt. Chandrikaben Bhagubhai Chaudhari
(14) Smt. Sumitraben Dalpatbhai Chaudhari
(15) Shri Madhubhai Dhuriyabhai Chaudhari

Shareholders (Fanners) and Employee Members
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96876 80489

srivastava.ravi@ishanitech.biz
Ravi Srivastava

Zonal Manager

ISHAN GROUP
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Nr. Talati Hall, Raipur, Ahmedabad - 380 001.
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WITH BEST COMPLIMENTS FROM

AT:- DHARIKHEDA, TA.- RAJPIPLA,DIST.- NARMADA 393 140 (GUJARAT)

E-mail : narmadasugar_dharikheda@yahoo.co.in

SHREE NARMADA KHAND UDYOG SAHAKARI MANDLI LTD.,

OUR PRODUCT
Refind sugar,Organic sugar, Rectified Spirit, Ethanol, Power and Bio Compost

*Cane Crushing 2500 TCD * Distillery 45 KLPD * Co-gen 2 MW

• Best performance of the plant in the season 2005-06 have Best Co-Operative Sugar Factory (All India Basis) Awarded by Vasantdada 
Patil Efficiency Award, given by National Federation of Sugar Factories New Delhi on 26.09.2006.

• During the season 2008-09, Best Performance of the Factory have Best Co-operative Sugar Factory Award on 10.09.2009 by National 
Federation of Sugar Factories New Delhi.

st• The plant had 1  prize in Finance Management Award during the season 2009-10 by National Federation of Sugar Factories New Delhi, 
on 29.09.2010.

nd• During season 2010-11, the plant awarded 2  prize in Finance Management by National Federation of Sugar Factories New Delhi, on 
29.09.2011.

rd• During the season 2010-11, 3  prize for Best Performance of the plant given by Gujarat State Sugar Factory Federation of Gujarat State, 
Gandhinagar in presents of State Agriculture and Co-operative Minister Sri Dilipbhai Sanghani and in memory of Late Sri Pramodbhai 
Kanailal Desai award for 3rd Best Performance, on 28.12.2011.

• During cane crushing season 2011-12, on 15.03.2013 got on award for Best Performance by Honorable Agriculture and State Co-
operative Minister Sri Balubhai Bokharia in memory of Late Sri Pramodbhai Kanaiyalal Desai for Best Technical Performance at 
Gujarat State Federation, Gandhinagar.

nd• During the season 2012-13 the Factory is awarded 2  prize for Best cane Development on 12.09.2013 by National Federation Co-
operative Sugar Factories, New Delhi.

nd• During the season 2013-14 the factory is awarded 2  prize for Best Finance Management on 15.09.2014 at by National Federation Co-
Operative Sugar Factories, New Delhi.

nd• During the season 2013-14, the factory is awarded 2  prize in Best Performance of the plant by State Minister for Forest and 
Environment Sri Mangubhai Patel in memory of Late Sri Pramodbhai Kanayalal Desai Award on 28.02.2015 at Mahuva, by Gujarat 
State Co-operative Sugar Factories.

nd• During the season 2014-15, the factory is awarded 2  prize in Finance Management on 21.09.2015 by National Federation Co-
operative Sugar Factories, New Delhi.

nd• During the season 2014-15, the factory is awarded 2  prize in Best Performance of the Plant by Forest and Environment Minister Sri 
Mangubhai Patel in the memory of Late Sri Pramodbhai Kanayalal Desai at Gujarat Federation of Co-operative Sugar Factory, 
Gandhinagar. On 27.12.2015.

nd• During the season 2015-16, the factory is awarded 2  prize for Best Finance Management on 19.09.20l6 by National Federation Co-
Operative Sugar Factories, New Delhi.

st• During the season 2016-17, the factory is awarded 1  prize for Best Finance Management on 27.09.2017 by National Federation Co-
Operative Sugar Factories, New Delhi.

nd• During the season 2017-18, the factory is awarded 2  prize for Best Finance Management on 10.09.2018 by National Federation Co-
Operative Sugar Factories, New Delhi.

• Regular Paying Cane Price to Cane Suppliers.

• Providing Subsidy for Drip Irrigation to Member

• Sugar has covered Gropu Insurance Members and Employees.

• Providing good and Healthy Seeds to our Members.

• Providing Bio Compost, Phospho Compost, Vermi Compost to our Members with Subsidize rate.

• Appointed experticed consultant for Increased yield of sugar Cane.

OUR PLANT CAPACITY

ACHIEVEMENT

FACILITIES

N. A. PATEL
I/C MANAGING DIRECTOR

Ajaysinh P. Parmar
 VICE CHAIRMAN

AND

BOARD OF DIRECTOR

GHANSHYAMBHAI J. PATEL
CHAIRMAN
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With Best Compliments From

SHREE KHEDUT SAHAKARI KHAND UDYOG MANDLI LIMITED
P.0. SARDAR BAUG, BABEN-BARDOLI - 394602.

DIST. SURAT (GUJARAT)

E.mail: sfbardoli@hotmail.com

STD CODE: 02622 CHAIRMAN: 220706 FAX: 220443

MANAGING DIRECTOR: 221335 PBX: 220170, 220172

i. Registration Number : G - 265

Ii Year of Establishment : 1955

iii Year of Production started : 1956-57

iv Total No. of Members : 5697

V Share Capital :  294.90 Lakh`

:: CRUSHING SEASON : 2018-2019 ::

a. Present Crushing Capacity 10,000 TCD

b. Cane Crushing rate 10076.40 MT/day

c. Cane Crushing rate 11083.20 MT/day

d. Total Cane Crushed 1751774 MT

e. Total Sugar Production 2018500 Quintals

f. Average Recovery 11.43 %

including Stoppages

excluding Stoppages

GOLD MEDALIST OF TRANSWORLD TRADE FARE SELECTION

WINNER OF WORLD'S FIRST INTERNATIONAL TRADE FARE

DIOMOND STUDDED SUPER SELECTION AWARD

WINNER OF 1986 GUJARAT SAFETY COUNCIL AWARD FOR

WORKING 10 LAKHS MAN HOURS WITHOUT ANY ACCIDENT

WINNER OF 1990-91 DR. PUNJABRAO DESHMUKH AWARD

FOR BEST OVERALL PERFORMANCE

WINNER OF 2000-01, 2001-02, 2004-05, 2008-09, 2012-13. 2013-14 & 2014-15 "FINANCIAL

MANAGEMENT" AWARD HIGH RECOVERY AREA

WINNER OF 2003-2004 "MAXIMUM SUGAR EXPORT"AWARD

WINNER OF "SAHAKARI VIKAS RATNA AWARD" FOR YEAR 2004 FELICITATION ON

THE OCCASION OF 100 YEARS OF INDIAN CO.OPERATIVE MOVEMENT

FROM GUJARAT STATE CO.OP. SANGH. AHMEDABAD

WINNER OF "HIGHEST SUGAR CANE CRUSHING IN INDIA

2007-08, 2008-09, 2009-10, 2010-11, 2015-16 & 2016-17"AWARDS

"THE BEST ASSESSEE" AWARD FROM CENTRAL EXCISE & CUSTOMS FOR

YEAR 2007-2008. 2009-2010 & 2013-2014

INDIAN ACHIEVER'S AWARD FOR INDUSTRY DEVELOPMENT - 2008 FROM INDIAN

ORGANISATION FOR COMMERCE & INDUSTRY, NEW DELHI

INDIAN LEADERSHIP AWARD FOR INDUSTRY DEVELOPMENT-2011 FROM INDIAN

INDUSTRIES ECONOMIC DEVELOPMENT. NEW DELHI

WINNER OF "FAIRDEAL FILAMENTS AWARDS FOR OUTSTANDING WORK DONE FOR TRADE & INDUSTRY

BY AN ASSOCIATION" FELICIATION ON THE OCCASION OF GOLDEN JUBILEE YEAR: 2012-13 OF THE

SOUTHERN GUJARAT CHAMBER OF COMMERCE & INDUSTRY

BEST OVERALL PERFORMANCE COOPERATIVE SUGAR MILL AWARD-2015

FROM BHARTIYA SUGAR, PUNE

DONATING GENEROUSLY FOR THE DEVELOPMENT OF EDUCATIONAL AND MEDICAL

INSTITUTIONS IN AND AROUND BARDOLI

MANUFACTURER OF BEST QUALITY WHITE CRYSTAL SUGAR

Ramanlal S. Patel
CHAIRMAN

Bhavesh N. Patel
VICE-CHAIRMAN

Pankaj I. Patel
MANAGING DIRECTOR

BOARD OF DIRECTORS & ALL MEMBERS



VIA. BILIMORA, DIST. NAVSARI. 396 360
GUJARAT STATE

SAHAKARI KHAND UDYOG

MANDAL LTD., GANDEVI

E-mail : gandevi_sugar@bsnl.in

Telephone: 02634 - 262344, 262346 Fax: 02634 - 262384

A CO-OPERATIVE SUGAR FACTORY OF 5000 TCD.
Co-products

01.   45 K.L.P.D. Distillery Plant.       02.   40 K.L.P.D.Ethanol Plant.
03.   Bio Compost Plant.

ALWAYS INSIST FOR
BEST  WHITE  SUGAR OF GANDEVI

B. R. ARYA 
MANAGING DIRECTOR

RATILAL C.  PATEL
VICE CHAIRMAN

JAYANTILAL B. PATEL
CHAIRMAN

01. Shri Jayantilal  B. Patel- Chairman                     12. Shri Ganpatsinh V.Chauhan-Director 

02. Shri Ratilal Chhaganlal Patel-Vice-Chairman 13. Shri.Kaminiben A. Naik-Director

03. Shri Rajeshkumar B.Patel-Director        14. Shri Poonamben A.Desai

04. Shri Abhishek N.Patel -Director        15. Shri Jitendrakumar M.Patel-Director

05. Shri Bimalkumar T.Patel-Director        16. Shri Govindbhai T.Patel-Director

06. Shri Arunbhai G.Patel-Director                     17. Shri  Director of Sugar-Govt.of Gujarat   

07. Shri Amitbhai T. Patel-Director        18. Shri Ketanbhai N.Bhatt-  Nominee

08. Shri Sanjaykumar R.Patel-Director                              State Federation-   Gandhinagar                      

09. Shri Chetankumar G.Patel-Director                      19. Shri. Kiranbhai Thakorbhai Patel- Director

10. Shri Dasharathbhai J.Patel-Director        20. Shri.B.R.Arya -Managing Director

11. Shri Alpeshbhai C.Desai-Director        

BOARD OF DIRECTORS

R.S. Produced
Ethanol Produced

1,25,92,543 Ltr.
75,21,424 Ltr.

Working Performance of Season 2018-2019

Cane Crushed

Sugar Produced

Recovery

10,56,630 M.T.

12,61,230 Qtls..

11.94   %

-

-

-

Distilley

-
-
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