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ABSTRACT

 Tapi district is a tribal dominated district with poor economic condition of farmers. Mainly paddy, sugarcane, pi-
geon pea and vegetables are grown in this area. During season, vegetables and fruits are cheap and easily available in local 
market. Majority of tribal farm women of Tapi district have lake of knowledge about processing and preservation technology 
i e. value addition in fruits and vegetables. Due to poor economic condition, they are unable to purchase processed/preserved 
food products which are available in the market. Therefore, to give knowledge about preservation technology and to motivate 
the tribal farm women towards adoption of fruits and vegetable preservation technology, KVK, Tapi has decided to orga-
nize training programmes on ‘fruits and vegetable preservation’ for tribal farm women in adopted villages of Tapi district. 
The study was conducted in adopted villages of Tapi district. The knowledge and adoption were measured with the help of 
teacher’s made interview schedule. The data was analyzed with appropriate statistical tools such as frequency, percentage, 
correlation co-efficient. It is clearly indicated from the results of this study that majority of the tribal farm women having high 
level of knowledge and moderate level adoption of fruits and vegetable preservation technology. The independent variables 
namely age, education, annual income, source of information and knowledge were significantly correlated with adoption of 
fruits and vegetable preservation technology by tribal farm women.
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INTRODUCTION

 India currently produces about 50 million tonnes 
of fruits and 90 million tonnes of vegetables. Only 2% of 
these fruits and vegetables are processed in against of 23% 
in China, 78% in Phillippines, 83% in Malaysia. The force of 
those engaged in agriculture are still illiterate and just 5% have 
completed higher secondary education (Vinaya et al. 2018). 
Even in 2004-05, around 60% of rural male workers and 
85% of rural female workers are either illiterate or have been 
educated upto primary level.  Besides, when we think about 
the tribal, they are generally resource poor and economically 
backward. Tapi district is a tribal dominated district with poor 
economic condition of farmers. Mainly paddy, sugarcane, 
pigeon pea and vegetables are grown in this area. During 
season, vegetables and fruits are cheap and easily available in 
local market. Majority of tribal farm women of Tapi district 
have lake of knowledge about processing and preservation 
technology i e. value addition in fruits and vegetables. Due 
to poor economic condition, they are unable to purchase 
processed/preserved food products which are available in 
the market. Therefore, to give knowledge about preservation 
technology and to motivate the tribal farm women towards 

adoption of fruits and vegetable preservation technology, 
KVK, Tapi has decided to organize training programmes on 
‘fruits and vegetable preservation’ for tribal farm women in 
adopted villages of Tapi district. Method demonstration on 
‘preparation of papaya jam and tomato ketchup’ was also 
conducted by the Home Scientist during training programmes. 
The trainees were also enriched with proper literature in local 
language which was enough to prepare the product at their 
home.

OBJECTIVES

(1) To study the profile of the respondents 

(2) To study the extent of adoption of fruits and vegetable 
preservation technology namely; Tomato ketchup, Papaya 
jam 

(3) To examine the relationship between dependent & 
independent variables

(4) To study the constraints and seek suggestions to overcome 
the problems faced by tribal farm women in adoption of 
fruits and vegetable preservation technology 
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METHODOLOGY

 KVK, Tapi had organized seven training programmes 
on ‘Fruits and vegetable preservation’ which benefitted to 217 
tribal farm women from six adopted villages during the year 
2008 to 2014.The study was conducted in adopted villages 
of Tapi district. For the study, four adopted villages namely 
Kapura, Vanskui, Unchamala and Degama were selected 
purposively. From each village, 15 tribal farm women were 
selected purposively from trained group by KVK, Tapi, 
making total size of 60 respondents. The knowledge and 
adoption were measured with the help of teacher’s made 

interview schedule. The data was analyzed with appropriate 
statistical tools such as frequency, percentage, correlation co-
efficient etc.

Variables

(1) Dependent variable: Adoption of fruits and vegetable 
preservation technology.

(2) Independent variables: Age, Family education, 
Occupation, Family size, Cultivation of concerned fruits 
& vegetables, Knowledge, Source of information, Social 
participation

RESULTS AND DISCUSSION

Profile of Respondents

The profile of respondents is given below.

Table 1: Distribution of tribal farm women according to their characteristics    n=60

Sr.No. Characteristics No. of Respondents Per cent
1 Age
a Young age (below 35 yrs) 19 32.00
b Middle age (35 to 50 yrs) 34 57.00
c Old age (above 50 yrs) 07 11.00
2 Education
a Illiterate 14 23.00
b Functionally literate 01 02.00
c Primary 18 30.00
d Secondary 10 17.00
e Higher Secondary 09 15.00
f Diploma 00 00
g Graduate 08 13.00
h Post graduate 00 00
3 Family Education
a Illiterate 42 17.30
b Functionally literate 01 00.41
c Primary 99 40.74
d Secondary 44 18.10
e Higher Secondary 26 10.70
f Diploma 03 01.23
g Graduate 25 10.29
h Post graduate 03 01.23
4 Family type
a Joint 34 57.00

b Nuclear 26 43.00
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Sr.No. Characteristics No. of Respondents Per cent
5 Family size
a 1 to 2 members 02 03.00
b 3 to 4 members 12 20.00
c 5 to 6 members 34 57.00
d 7 to 8 members 10 17.00
e Above 8 members 02 03.00
6 Land holding
a Landless 15 25.00
b Marginal (0.01 to 1 ha) 30 50.00
c Small (1.01 to 2 ha) 13 22.00
d Medium (2.01 to 4 ha) 02 03.00
e Large (>4 ha) 00 00
7 Occupation
a Farming 16 27.00
b Animal husbandry 28 47.00
c Farming with service 04 07.00
d Farming with service and other enterprise 03 05.00
e Farming with other enterprise 07 11.00
f Agricultural labour 02 03.00
8 Annual income
a Below ` 50,000 32 53.00
b ` 50,001 to  ` 1,00,000 19 32.00
c ` 1,00,001 to ` 1,50,000 05 08.00
d ` 1,50,001 to ` 2,00,000 03 05.00
e Above ` 2,00,000 01 02.00
9 Cultivation of concerned fruits & vegetables
a Tomato 21 35.00
b Papaya (in kitchen garden) 28 47.00

 The data in Table 1 revealed that majority of tribal 
farm women (57.00 per cent) belonged to middle age group 
followed by 32.00 and 11.00 per cent belonged to young age 
and old age group respectively.

 It is evident from Table 1 that 23.00 of the tribal 
farm women were illiterate and 30.00 per cent of the tribal 
farm women had education up to primary school, followed by 
secondary school (17.00 per cent), higher secondary school 
(15.00 per cent), graduate (13.00 per cent) and functionally 
literate (2.00 per cent).

 The data of Table 1 indicated that 17.30 per cent of 
the family members were illiterate and majority (40.74 per 
cent) of the family members had education up to primary 
school followed by 18.10, 10.70, 10.29 per cent of them had 
education up to secondary school, higher secondary school 
and graduate respectively. While equal i.e. 1.23 per cent 

of family members had education up to diploma and post 
graduate.

 The data portrayed in Table 1 indicated that more 
than half (57.00 per cent) of the respondents had joint family 
followed by 43.00 per cent had nuclear family.

 The information presented in Table 1 revealed that 
majority (57.00 per cent) of the respondents possessed 5 to 
6 members followed by 20.00 and 17.00 per cent had 3 to 
4 members and 7 to 8 members respectively. While equal 
i.e. 3.00 per cent of them had 1 to 2 members and above 8 
members in their families.

 It is evident from Table 1 that majority (50.00 per 
cent) of the respondents belonged to marginal land holding 
category followed by 25.00, 22.00 and 3.00 per cent were 
in landless, small and semi medium land holding categories 
respectively. While none of them belonged to medium and 



Guj. J. Ext. Edu. Vol. 29 : Issue 1  : December 2018

12

big land holding categories.

 The data presented in Table 1 revealed that majority 
(47.00 per cent) of the respondents had animal husbandry 
followed by farming (27.00 per cent) as their main occupation. 
While 11.00, 7.00, 5.00 and 3.00 per cent of them engaged in 
farming with other enterprise, farming with service, farming 
with service & other enterprise and agricultural labour 
respectively.

 The data portrayed in Table 1 indicated that majority 
(53.00 per cent) of the respondents had annual income 
below ` 50,000. While 32.00, 8.00, 5.00 and 2.00 per cent 
of them had ` 50,000 to 1,00,000, ` 1,00,001 to 1,50,000,  
` 1,50,001 to 2,00,000 and above  ` 2,00,000 annual income 
respectively.

 From the data presented in Table 1 it is clear that 
47.00 per cent of the respondents were grown papaya in 
kitchen garden while 35.00 per cent of the respondents were 
cultivated tomato crop in their farm as well as kitchen garden.

Table 2: Distribution of tribal farm women according to 
Social participation     n=60

Sr. 
No.

Categories* No. of 
Respondents

1 Milk co-operative society 34
2 Farmers club 02
3 SEWA co-operative society 02
4 Samaj Sangathan 01
5 Bhajan Mandal 04
6 Mahila Mandal 21
7 Sakhi Mandal/ Self Help Group 39
8 Non-Govt. organization 01
9 No participation 03

*Multiple responses

 The data presented in Table 2 revealed that 
majority (39.00 and 34.00 per cent) of the respondents had 
participated in Sakhi Mandal/ Self Help Group and Milk co-

operative society respectively. The data also indicated that 
21.00 per cent of the respondents had participated in Mahila 
Mandal and very less participation (1.00 to 4.00 per cent) 
in Bhajan Mandal, SEWA co-operative society, Farmers club 
and NGOs whereas 3.00 per cent of them had no any type of 
social participation.

Table 3:  Source of information about fruits and vegetable 
preservation technology other than KVK

n=60

Sr. 
No.

Source of information* No. of 
Respondents

1 Farmers Training Centre 24
2 ATMA, Tapi 25
3 Agri. Research station, NAU, 

Navsari
11

4 District Agri.department 01
5 Gram Panchayat 02
6 Co-operative society 05
7 Folder/ Leaflet/ Poster/ 

Magazine/Book
48

8 Newspaper 16
9 Radio 04
10 Television 18
11 Progressive farmers/ farm women 09
12 Friends/ Neighbour 06

*Multiple responses

 The data portrayed in Table 3 indicated that majority 
(48.00 per cent) of the respondents gained information about 
fruits and vegetable preservation technology from Folder/ 
Leaflet/ Poster/ Magazine/Book followed by 25.00, 24.00, 
18.00, 16.00 and 11.00 per cent were gained information 
from ATMA-Tapi, FTC, Television, Newspaper and Agri. 
Research station, NAU, Navsari respectively. 

Knowledge and adoption of fruits and vegetable 
preservation technology (Namely Tomato ketchup and 
Papaya jam)

 The results of the study were presented in following 
tables.

Table 4: Knowledge and Adoption of fruits and vegetable preservation technology by tribal farm women
n=60

Sr.
No. Practices

Knowledge Adoption
No. of 

Respondents Per cent No. of 
Respondents Per cent

1 Sorting and grading of fruits & vegetables 60 100.00 53 88.33
2 Washing/ Cleaning of fruits & vegetables 60 100.00 57 95.00
3 Ingredients with amount used for preparing tomato 

ketchup
55 91.66 24 40.00

4 Ingredients with amount used for preparing papaya jam 56 93.33 31 51.66
5 Processing:
5.1 Juice extraction & filtration 60 100.00 35 58.33
5.2 Method used for adding spices & condiments in 

tomato juice
58 96.66 23 38.33
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Sr.
No. Practices

Knowledge Adoption
No. of 

Respondents Per cent No. of 
Respondents Per cent

5.3 Cooking
5.3.1 Tomato ketchup: Spoon test for tomato ketchup 

(Juice is reduced to about 1/3 of its original volume)
53 88.33 24 40.00

5.3.2 Papaya jam: Setting test for jam (The quantity of jam 
prepared is about 2 times the wt. of sugar used)

54 90.00 31 51.66

5.3.3 Use of citric acid and essence in jam for flavour & 
taste purpose

53 88.33 24 40.00

6 Use of preservatives for better shelf life of products 
such as Vinegar, Sodium benzoate

45 75.00 04 06.66

7 Sterilization of glass bottles 47 78.33 19 31.66
8 Bottling of products 53 88.33 32 53.33
9 Storage of products 51 85.00 21 35.00

Knowledge of fruits and vegetable preservation technology 
by tribal farm women

 The data presented in Table 4 revealed that 100.00 
per cent of the respondents had gained knowledge about 
sorting, grading, washing & cleaning of fruits and vegetables, 
juice extraction & filtration after participating in training 
programme. About 96.66, 93.33, 91.66, 90.00 per cent 
(majority) of the respondents had gained knowledge about 
method used for adding spices & condiments in tomato juice, 
ingredients with amount used for preparing papaya jam & 
the tomato ketchup and setting test for jam respectively. 
While equal i.e. 88.33 per cent of them had knowledge about 
spoon test for tomato ketchup, use of citric acid and essence 
in jam for flavour & taste purpose and bottling of products. 
The data also indicated that 85.00 per cent of the respondents 
had knowledge regarding storage of products followed by 
78.33 and 75.00 per cent of them had knowledge regarding 
sterilization process and use of preservatives for better shelf 
life of products respectively.

Adoption of fruits and vegetable preservation technology 
by tribal farm women:

 The data portrayed in Table 4 revealed that majority 
(95.00 per cent) of the respondents had adopted the technology 
regarding washing/ Cleaning of fruits & vegetables while 
88.33 per cent of them had adopted the sorting and grading of 

fruits & vegetables after participating in training programme. 
About more than half (58.33, 53.33, 51.66 per cent) of the 
respondents had adopted the technology regarding juice 
extraction & filtration, bottling of products and equal i.e. 
ingredients with amount used for preparing papaya jam & 
setting test for jam respectively. It is evident from Table 4 that 
the same i.e. 40.00 per cent of the respondents had adopted the 
technology about ingredients with amount used for preparing 
tomato ketchup, Spoon test for tomato ketchup and use of 
citric acid and essence in jam for flavour & taste purpose 
followed by 38.33, 35.00 and 31.66 per cent of them had 
adopted the method used for adding spices & condiments in 
tomato juice, storage of the product and sterilization process 
respectively. Only 6.66 per cent of the respondents had 
adopted use of preservatives for better shelf life of products 
such as Vinegar, Sodium benzoate because the preservatives 
are not easily available in local market.

 In short, the information presented in Table 4 
indicated that great majority (90.38 per cent) of the tribal farm 
women had knowledge regarding preservation technology 
for tomato ketchup and papaya jam while half (48.45 per 
cent) of them had adopted the preservation technology for 
tomato ketchup and papaya jam after participating in training 
programme. Because the tribal farm women are fully engaged 
in agriculture & animal husbandry work with responsibility 
of daily household work.

Table 5: Economic benefit of tribal farm women by preparing Tomato ketchup and Papaya jam for domestic utilization
n=60

Food Product Adoption by tribal farm 
women

Quantity 
per year 

(Kg)

*Homemade 
cost 
(`)

**Market 
Price 

(`)

Economic benefit
 (`)

No. Per cent
Tomato ketchup 24 40.00 38 2090.00 5586.00 3496.00

Papaya jam 31 51.66 59 3835.00 15340.00 11505.00
Total 5925.00 20926.00 15001.00

*Homemade cost:
Tomato ketchup: ` 55/kg
Papaya jam:  ` 65/kg

**Market Price:
Tomato ketchup:  ` 147/kg (Maggi)
Mix fruit jam: ` 130/500 gm (Kissan)
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 The information presented in Table 5 revealed 
that 40.00 per cent of the tribal farm women have prepared 
tomato ketchup while 51.66 per cent of the tribal farm women 
have prepared papaya jam for household consumption by 
using preservation technology. The tribal farm women 
have prepared 38 kg tomato ketchup and 59 kg papaya 
jam per year and they saved ` 15001.00 as compared to 
market price, i.e. they saved ` 92/kg for tomato ketchup 
and ` 195/kg for papaya jam than market price by adopting 
preservation technology. The market cost of tomato ketchup 
and jam is approximately more than two times and four 
times as compared to homemade products respectively. No 
wonder that the kitchen of tribal farm women is filled with 
the fragrance of tomato ketchup and jam which they never 
prepared at home.

Table 6: Relationship between independent variables and 
dependent variables of the tribal farm women 
after training    n=60

Sr. 
No.

Independent 
variables

Correlation co-efficient (r)

Knowledge Adoption

X1 Age -0.3477* -0.1471

X2 Education 0.5680* 0.1084

X3 Family type 0.1348 0.1365

X4 Family size 0.0026 -0.0032

X5 Occupation 0.1661 0.1650

X6 Annual income 0.2753* 0.2493

X7 Land holding -0.0065 -0.0219

X8 Social participa-
tion

0.1413 0.0096

X9 Source of infor-
mation

0.2806* 0.3732*

X10 Knowledge - 0.5589*
* Significant at 5 per cent level of probability (0.2539)

 The data portrayed in Table 6 indicated that age, 
education, annual income and source of information were 
significantly associated with the knowledge of the tribal farm 
women about fruits and vegetable preservation technology. 
However source of information and knowledge were 
significantly correlated with the adoption of preservation 
technology. This clearly indicated that the importance of 
knowledge and source of information in adoption of fruits 
and vegetable preservation technology.

Table 7: Distribution of Respondents according to level 
of knowledge and adoption                            n=60

Type of Level
Knowledge Adoption

No. of 
Respondents

Per 
cent

No. of 
Respondents

Per 
cent

Very low (0 to 
20%)

00 0 25 41.67

Low (21 to 40%) 01 01.66 0 0
Medium (41 to 
60%)

04 06.67 9 15.00

High (61 to 80%) 07 11.67 10 16.66
Very high 
(Above 81%)

48 80.00 16 26.67

 The information presented in Table 7 revealed that 
majority (80.00 per cent) of the respondents had very high 
level of knowledge about preservation technology followed 
by 11.67, 6.67 and 1.66 per cent of them had high, medium 
and low level of knowledge respectively. Whereas majority 
(41.67 per cent) of the respondents had very low level of 
adoption regarding preservation technology followed by 
26.67, 16.66 and 15.00 per cent of them had very high, high 
and medium level of adoption respectively.

CONCLUSION

 It is clearly indicated from the results of this study 
that majority of the tribal farm women having high level 
of knowledge and moderate level adoption of fruits and 
vegetable preservation technology. The independent variables 
namely age, education, annual income, source of information 
and knowledge were significantly correlated with adoption of 
fruits and vegetable preservation technology by tribal farm 
women..

 Based on the above results the tribal farm women 
expressed their views about the importance of this type of 
training programmes in the form of feedback given below.

Feedback of the tribal farm women:

(1) Homemade product is cheaper than market.

(2) These products may be prepared when the fruits and 
vegetables available in the market at cheaper rate as 
well as available in backyard at home.

(3) Products can be prepared as per taste and quantity 
required.

(4) Products can be used during off season of fruits and 
vegetables.
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(5) To generate additional income, there is no extra time 
for preparing these products due to daily household 
work and agriculture-animal husbandry work.
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