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ABSTRACT

 Globally, climate variation effects are manifold and harshly affecting the agriculture sector. Climate resilient 
agriculture is observed as a panacea for countering the adverse effects of climate variation on agriculture. National 
Innovations on Climate Resilient Agriculture (NICRA) project launched by ICAR, aims to enhance the resilience of Indian 
agriculture to climate change and climate vulnerability through strategic research and technology demonstration. The focus 
of the project is not only to demonstrate the climate resilient agriculture technologies but also to institutionalize mechanisms 
at the village level for continued adoption of such practices in a sustainable manner. The present study was conducted in the 
Anantapur district of Andhra Pradesh. A sample of 60 farmers as beneficiaries from NICRA villages was selected randomly. 
The ex-post facto design was used for the study. Majority of the NICRA beneficiary farmers adopted technologies like sub-
soil ploughing (80.00 %), application of micronutrients (76.67 %) and drip irrigation (75.00%). NICRA beneficiary farmers 
adopted climate-resilient crop intervention technologies like intercropping (78.00%), crop diversification (68.33 %) and 
green manuring (68.33%). The adoption of molasses-urea blocks usage and area-specific mineral mixture by beneficiaries 
are mainly due to the efforts of Krishi Vigyan Kendra in the adopted villages.    
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INTRODUCTION

 Climate variation endures being a major constraint 
in achieving food security due to the incidence of erratic 
precipitation regimes, higher temperature, along with less 
adoption of improved practices (IPCC 2007; World Bank 
2010). The climatic vulnerability has been ascribed with 
structural, institutional and technological weaknesses, 
increased poverty, as well as relative to tropical regions 
(IPCC 2007; Tajpara et al., 2020). The effect of climate 
variation on the productivity of the agricultural sector, 
especially documented in developing nations (IPCC 2007; Di 
Falco and Veronesi 2013; Gunathilaka et al. 2018). The major 
concern is not whether climate variation will have a hostile 
impact on agricultural productivity, but the degree of losses in 
productivity because of climate uncertainties and the outlook 
of mitigating the harmful effects through the adoption of 
suitable climate-resilient practices (Vinaya et al., 2021). The 
international institutions have recommended the integration 
of adaptation into their countrywide development plans 
(IPCC 2007; World Bank 2010). Especially in developing 
nations adaptation is considered critical in the farming sector, 
due to their susceptibility to climate variation (IPCC 2007; 
Tibesigwa et al. 2014). According to Tol (2018), adaptation 
is one of the vital measures accompanied by climatic 

mitigation. Many climate-resilient technologies, including 
growing drought-resistant varieties, adoption of water and 
soil conservation measures, planting of new crop varieties, 
altering planting dates, use of crop insurance mechanisms 
and irrigation practices, have been used by the farming 
community in developing nations to deal with the adverse 
impacts of climate variation and to guarantee sustainable 
yields (Di Falco and Veronesi 2013; Vinaya et al., 2016; 
Adamson et al. 2017). 

 A self-sustainable agriculture sector is necessary 
for a nation like India, to ensure food and nutrition security 
to the increasing population (Chauhan and Vinaya, 2016). 
The effects of climate variations are global, but nations like 
India are mainly susceptible as a huge share of the population 
depends on agriculture for their livelihood. Therefore, India 
has given priority to research and development to handle 
climate variation in general and agriculture in particular. 
Indian Council of Agricultural Research (ICAR) started a 
flagship project National Initiative on Climate Resilient 
Agriculture (NICRA) during the eleventh Plan in February 
2011, and during XII Plan it is referred to as National 
Innovations in Climate Resilient Agriculture (NICRA). The 
project goal is to increase the resilience of Indian agriculture 
to climate vulnerability through strategic research and 
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Table 1 : Distribution of respondents according to adoption of climate-resilient  technologies         (n=60)

Sr. 
No. Climate-resilient technologies

Adoption Non-adoption 
RankFrequency percentage Frequency percentage

(A) Soil & water management technologies
1 Drip irrigation 45 75.00 15 25.00 III
2 Graded bunds 34 56.67 26 43.33 VI
3 Mulching 36 60.00 24 40.00 IV
4 Farm ponds 35 58.33 25 41.67 V
5 Sub soil ploughing 48 80.00 12 20.00 I
6 Application of micro nutrients 46 76.67 14 23.33 II

(B) Crop intervention technologies
1 Crop diversification 41 68.33 19 31.67 II
2 Crop rotation 35 58.33 25 41.67 III
3 Intercropping 47 78.33 13 21.67 I
4 Drought tolerant & HYV Seeds 33 55.00 27 45.00 IV
5 Green manuring 41 68.33 19 31.67 II

technology demonstration, capacity building and sponsored 
grants. Countering the importance and facts in view, the 
present study was undertaken with an objective, to assess 
the extent of adoption of climate-resilient technologies by 
farmers. 

OBJECTIVE

 To know the extent of adoption of climate resilient 
technologies by farmers

METHODOLOGY

 The present study was conducted in the Anantapur 
district of Andhra Pradesh. It was purposively selected, as 
the NICRA has been implemented in this district since its 
inception. Chamaluru, Chakrayapeta, Peravalli villages of 
Anantapur district, were purposively selected for the study, 
because NICRA project was implemented in these villages. 
From each selected village, 20 respondents were selected by 
simple random sampling technique. A sample of 60 farmers 
as beneficiaries from NICRA villages are selected randomly. 
The ex-post facto design was used for the study. The data was 
collected by personal interview method.

RESULTS AND DISCUSSION

Adoption of climate-resilient technologies by farmers 
under NICRA project

(A) Soil and water management technologies by 
beneficiaries

 The data in table 01 indicated that the adoption of 
climate-resilient soil and water conservation technologies by 
beneficiaries. The majority of the NICRA beneficiary farmers 

adopted technologies like sub-soil ploughing( 80.00 %), 
application of micronutrients (76.67 %) and drip irrigation 
(75.00%). More than half of the NICRA beneficiary farmers 
adopted mulching (60.00 %), constructed farms ponds (58.33 
%) and graded bunds (56.67 %).

(B) Crop intervention technologies by beneficiaries

 The data in table 01 depicted that the adoption 
of climate-resilient crop intervention technologies by 
beneficiaries. The majority of the NICRA beneficiary 
farmers adopted practices like intercropping (78.00%), crop 
diversification (68.33%) and green manuring (68.33%). More 
than half of the respondents adopted crop rotation (58.33%) 
and drought-tolerant & HYV seeds ( 55.00%). More than 
one-third of the respondents adopted fertilizer application 
based on soil tests (35.00 %).

(C) Livestock management technologies by beneficiaries

 The adoption of climate-resilient livestock 
management technologies by NICRA beneficiary farmers are 
presented in table 01. The data indicated that the majority 
of farmers adopted the usage of molasses-urea blocks (75.00 
%). Most of the beneficiaries adopted the area specific 
mineral mixture (68.33%), improved crossbreeds (66.67 
%), improved crossbreeds (65.00%), artificial insemination 
(63.33 %) and azolla supplement (60.00%).

 The adoption of molasses-urea blocks usage and 
area-specific mineral mixture by beneficiaries are mainly due 
to the efforts of Krishi Vigyan Kendra in the adopted villages.    
KVK    has conducted intensive educational activities along 
with demonstrations that resulted in higher fodder yield and 
milk yield. The findings are similar to that of findings of 
Mani (2016).
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Sr. 
No. Climate-resilient technologies

Adoption Non-adoption 
Rank

Frequency percentage Frequency percentage

6 Fertilizer application based on 
soil test 21 35.00 39 65.00 V

(C) Livestock management technologies
1 Improved cross breeds 40 66.67 20 33.33 II
2 Artificial insemination 38 63.33 22 36.67 IV
3 Improved fodder varieties 39 65.00 21 35.00 III
4 Azolla supplement 36 60.00 24 40.00 V
5 Area specific mineral mixture 41 68.33 19 31.67 I
6 Molasses - urea blocks 45 75.00 15 25.00 VI

Extent of adoption of climate-resilient technologies by 
NICRA beneficiary farmers

 The farmers are grouped according to their overall 
adoption of climate-resilient technologies concerning all 
the aspects together. The farmers are categorised into three 
categories i.e low, medium and high on the basis of arbitrary 
method.

Table 2:  Distribution of beneficiaries according to 
their extent of adoption of climate- resilient 
technologies                                                                               (n=60)

Sr. 
No.  Categories Scores Frequency Percent

1 Low Up to 6 4 06.67
2 Medium 7-12 33 55.00
3 High Above 12 23 38.33

 It is clear from Table 02 that more than half of the 
beneficiary farmers (55.00 per cent) fell under the medium 
adoption category. While 38.33 per cent and 06.67 per cent 
of beneficiaries were categorized as high and low level of 
adoption, respectively.

 The NICRA project challenges all aspects of 
the development of drought areas in a holistic approach 
approaching within ridgeline. In the first instance, soil and 
water conservation structures and practices were taken up on 
subsidising the cost of technologies. Most of the beneficiaries 
adopted the sub-soil ploughing. Initially, four farm ponds 
were constructed later increased to eight, which helped the 
beneficiaries in harvesting the rainwater, which can be used for 
crops cultivation purposes. This has increased the rainwater 
storage and conservation of soil and water by preventing 
water runoff and soil erosion. It is important to note that 
more than seventy-five per cent of the beneficiary farmers 
have adopted water-saving techniques like drip irrigation 
in horticulture crops. The adoption of usage molasses-urea 

blocks and area-specific mineral mixture by beneficiaries 
are mainly due to the efforts of Krishi Vigyan Kendra in the 
adopted village.    KVK    has conducted intensive educational 
activities along with demonstrations that resulted in higher 
fodder yield and milk yield. The findings are similar to the 
findings of Narayana (1992), Mani (2016), Nyasimi (2017) 
and Sultana (2019).

CONCLUSION 

 National Innovations in Climate Resilient 
Agriculture (NICRA) project is considered to be a potential 
tool for ensuring profitability to farmers. With these climate-
resilient technologies farmers especially for marginal 
and small land holders, can cope up with the climatic 
variations which ultimately result in their economic and 
social development.  There is a spectrum of climate-resilient 
practices according to the farmer’s agro-ecological situation. 
Majority of the farmers adopted sub-soil ploughing, soil and 
water conservation structures, farm ponds and drip irrigation. 
High adoption of usage molasses-urea blocks and area-
specific mineral mixture by beneficiaries under livestock 
management technologies is noticed. For more adoption of 
these climate-resilient practices by the farming community, 
needs encouraging policies and robust institutional support. 
Thus, policies intervention to enhance productivity and cut 
down the farmers’ risk by alleviating farmers’ difficulties 
to adoption. For example, the government in alliance with 
private agri-input dealers associations could enable the 
supply of inputs, such as drought-tolerant varieties through 
certified agro-input dealers/outlets to boost adoption among 
farmers.  
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