



Role of extension workers and improved technologies for the promotion of sericulture


Abstract 
The sericulture industry, with its eco-friendly and labour-intensive nature, serves as a vital livelihood source for rural communities. Jammu and Kashmir, endowed with a favourable climate, has a rich history of sericulture dating back to 1892. The state was once a leading silk producer in India but now ranks fifth among traditional silk-producing states. Despite its decline in cocoon production, the state remains a vital contributor, producing approximately 1,000MT of cocoons annually, and sericulture continues to be a significant livelihood source for over 30,300 families. Biovoltine silk produced is well recognized on global context but even though having most congenial climatic conditions, the raw silk yield is quite low, the reason can be attributed to lack of awareness among farmers. There was strong need for collaboration between farmers and the extension workers for strengthening sericulture.The survey was conducted in Kathua, and  Udhampur district of Jammu & kashmir Kashmir during the month of (marchMarch-aprilApril), (mayMay-juneJune), (septemberSeptember- octoberOctober). The survey was conducted with around with target population of 100-150 farmers and data was collected. Biovoltine silk produced is well recognized on global context but even though having most congenial climatic conditions, the raw silk yield is quite low, the reason can be attributed to lack of awareness among farmers. There was strong need for collaboration between farmers and the extension workers for strengthening sericulture.To find the extent of knowledge I have randomly selected 50-80 farmers from each district (Udhampur & Kathua). The unique features of these districts are its climatic conditions which suit the mulberry silkworm rearing. Farmers of these districts did not carry out proper disinfection before and after the silkworm rearing as per the schedule. The studies revealed that most of the farmers lack knowledge about disinfectants. It has been also observed that the few farmers did not have the knowledge about the preparation of disinfectant and method of spraying. In Kathua district, only 30% respondents have acquired training followed by 0 zero percent in Udhampur district. The overall percentage on training acquired in both district was 15 percent only. District wise data revealed that there was no information and knowledge regarding extension services in district Kathua as the overall extension participation in district Kathua was recorded (0%) followed by (85%) in Udhampur district. Maximum farmers have lack of knowledgedid not know about suitable temperature and humidity conditions during different instars. Lack of awareness among farmers with regard to various aspects of silkworm rearing and mulberry production is the main reason of low productivity as compared with other districts. of state.
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[bookmark: _GoBack]Introduction
Sericulture is a vibrant livelihood option blended of with tradition, art and regional identity. The culture surrounding sericulture , often called silk culture, encompasses more than the rearing of silkworms. It included the rich legacy of mulberry cultivation, the intricate techniques of cocoon rearing, the artisanal craft-manscraftmanship of reeling and weaving silk threads, and the deep- rooted community traditions passed down through generations (Gunashekhar et al. 2024).
India has the unique distinction of being the only country producing all the known commercial lvarieties of natural silk, viz., Mulberry, Tropical Tasar, Temperate Tasar (Oak Tasar), Eri and Muga. Sericulture as an industrial sector which has been a component of the backbone of Jammu & Kashmir state’s economy, carrying itself, a rich history (Sreenivasa & Hiriyanna, 2014). The prevailing climate and availability of skilled labour in the valley of Kashmir are the favourable factors existing for silk production. The salubrious climatic conditions for required to foster growth of mulberry plants as well as silkworm exist in the state. However, it is high time to notice that silk production in Jammu & Kashmir has declined considerably over the past few decades.The success of any technology depends on its effective adoption and utilization in the field situations. Adoption of new technologies (recommended practices) by farmers leads to higher production. Poor adoption of technologies is influenced by a number of constraints (Hajam, et al., 2021). They lead to a gap between potential yields and the field level yields. It requires the farmers and extension personnel to be aware of the innovations, understand them and perceive advantage from its use in order to adopt them. Extension workers play a key role in improving and in the promotion of sericulture by guiding farmers regarding various new and improved technology via orientation program. Demonstration program should be conducted at farmers’ level as disinfection is very essential prerequisite for successful silkworm rearing. It is widely known that a number of new technologies developed in sericulture, still remain to be adopted by the farmers. A conceptual framework for an adoption pathway is suggested in which farmers move from learning to adoption, to continuous or discontinuous use over time (Kushwaha, 2013). Many sericulture technologies have been developed and their recommendations have been made to improve the productivity and quality of cocoon at farmer’s level. Proper adoption of these modified and innovative technologies by the farmers is vital for obtaining higher and better yield andthereby reducing the yield gap in cocoon production..The gap between the potential and actual yield in mulberry culture is very wide. One of important factor is attributed to be ignorance and non-adoption of improved recommended technologies ( Bhat et al. 2020).
Methodology
The survey was conducted in Kathua, and  Udhampur districts of Jammu & kashmir Kashmir in three spells during the month of (march-april) March to April, (may-june) May to June, and  (sSeptember-  to oOctober). The survey was conducted with aroundamong 100-150 farmers and data was collected. To find the extent of knowledge I have randomly selectedlevel 50-80 farmers were randomly selected from each district (Udhampur & Kathua).. Multistage sampling was done to procure data from chester targeted population of villages of different two districts and step wise multiple regression analysis was used to study impact of various independent variables on dependent variable.

Results
The extension work catalyzed a visible socio-economic upliftment in sericulture. Analysis of the training component data revealed that a surprisingly small number of respondents had received training on modern and innovative sericulture technologies, indicating a significant knowledge gap. In Kathua district, only 30% respondents have acquired training followed by 0% percent in Udhampur district. The overall percentage on training acquired in both district was 15% percent only. District wise data revealed that there was no information and knowledge regarding extension services in district Kathua as the overall extension participation in district Kathua was recorded (0%) followed by (85%) in Udhampur district.
 Investigating the adoption and implementation of sericulture practices at field level.
The results of various adopted silk farming techniques by the rearers for mulberry plantation were given in Table 1  and 2; Figure 1 and for rearing silkworm in Table 3 ,  and 4; Figure 2  under following heading.

1.1 Adoption of mulberry plantation practices (Table 1, 2 &Figure 1 )
Table 1 : Adoption of different mulberry plantation techniques in Udhampur/Kathua district
	Mulberry plantation
Techniques
	Full adopters
	Partial adopters
	Non adopters
	Adoption
Score
	Adoption index
	Full adopters
	Partial adopters
	Non adopters
	Adoption
Score
	Adoption index

	Mulberry kind/ variety
	30(30)
	42(42)
	28(28)
	102
	0.51(51)
	28(28)
	40(40)
	32(32)
	96
	0.48(48)

	Type of plantation
	22(22)
	33(33)
	45(45)
	77
	0.39(39)
	25(25)
	30(30)
	45(45)
	80
	0.40(40)

	Pruning
	15(15)
	38(38)
	47(47)
	      68
	0.34(34)
	20(20)
	41(41)
	39(39)
	81
	0.41(41)

	Disease management
	20(20)
	68(68)
	12(12)
	108
	0.54(54)
	52(52)
	48(48)
	0
	152
	0.76(76)

	Irrigation
	15(15)
	30(30)
	55(55)
	60
	0.30(30)
	18(18)
	34(34)
	48 (48)
	70
	0.35(35)


       Values given in table are in percentages (%)
PLEASE MENTION IN THE TABLE 1 and 2 ABOUT WHICH SET OF DATA BELONG TO UDHAMPUR AND KATHUA.

Table 2 Total adoption of various mulberry techniques method
	Mulberry plantation
Techniques
	Adoption index
	Adoption index
	 Total Adoption index

	Mulberry kind/variety
	0.51(51)
	0.48(48)
	(0.50) 49.5

	Type of plantation
	0.39(39)
	0.40(40)
	(0.40)
39.5

	Pruning
	0.34(34)
	0.41(41)
	(0.38) 37.5

	Disease management
	0.54(54)
	0.76(76)
	(0.65)65

	Irrigation
	0.30(30)
	0.35(35)
	(0.33) 32.5


    Values given in table are in percentages (%)


Figure 1 Total adoption rate of various mulberry plantation techniques









 Mulberry varieties
The data on full adoption of mulberry varieties recorded in district Udhampur depicted that 30 % of respondents adopted suggested varieties while remaining rest adopted both local/wild as well as suggested varieties of mulberry and the adopted adoption index was 51% percent. District Kathua (28%) had adopted sugessted varieties where as 40% percent has incompletely adopted both local as well as suggested varieties and the adoption index was recorded as 48% percent. The total adoption index of mulberry varieties was calculated as 49.5 percent.
 Type of mulberry plantation
The number of rearers who completely adopted the practice in district Kathua and Udhampur were 25% percent and 22 %percent respectively. The total adoption index of tree plantation in both the districts was 39.5 percent.
 Pruning of mulberry trees
The details on the mulberry pruning showed that 20% percent of respondents adopted suggested method of pruning with an adoption index of 41% percent in district Kathua followed by Udhampur district with an adoption index of 34 percent. The total adoption index of adoption of pruning in mulberry was recorded as 37.5 percent.

 Adoption of disease management
The data on disease management adoption method revealed that 52% percent respondents were adopting the recommended method for disease control in district Kathua with an adoption index of 76% percent followed by Udhampur district with 54 percent adoption index. The total adoption index for adoption of disease control suggestive facilities was recorded as 65 percent.
 Adoption on irrigation facilities
The data on irrigation facilities adoption method revealed that 18% percent respondents were adopting the recommended method for irrigation in district Kathua with an adoption index of 35% percent followed by Udhampur district with 30% percent adoption index. The total adoption index for adoption of irrigation suggestive facilities was recorded as 32.5 percent.    




1.2 Adoption of silkworm rearing practices (Table 3, 4 and Figure 2 )
Table 3 Adoption index of various silkworm rearing techniques in district Kathua and Udhampur
	Silkworm rearing
Technology
	Full adopters
	Partial adopters
	Non adopters
	Adoption
Score
	Adoption index
	Full adopters
	Partial adopters
	Non adopters
	Adoption
Score
	Adoption index

	Silkworm hybrid
	100(100)
	0
	0
	200
	1(100)
	100(100)
	0
	0
	200
	1(100)

	Disinfection of rearing house & appliances
	100(100)
	0
	0
	200
	1(100)
	100(100)
	0
	0
	200
	1(100)

	Chawki rearing
	52(52)
	    38(38)
	10(10)
	142
	0.71(71)
	98(98)
	2(2)
	        0
	198
	0.99(99)

	Bed spacing
	10(10)
	33(33)
	57(57)
	53
	0.27(27)
	30(30)
	20(89.33)
	50(50)
	80
	0.40(40)

	Use of mountages
	50(50)
	40(40)
	10(10)
	140
	0.70(70)
	90(90)
	5(5)
	5(5)
	185
	0.93(93)



PLEASE SPECIFY THE DATA SET FOR UDHAMPUR AND KATHUA IN TABLE 1 AND 2
Table 4: Total adoption of various silkworm rearing technologies
	Silkworm rearing
                Technology
	Adoption index
	Adoption index
	 Overall Adoption index

	           Silkworm hybrid
	1(100)
	1(100)
	100

	Disinfection of rearing house& appliances
	1(100)
	1(100)
	100

	Chawki rearing
	0.71(71)
	0.99(99)
	(0.85)(85)

	               Bed spacing
	0.27(27)
	0.40(40)
	(0.34) (33.5)

	Use of mountages
	0.70(70)
	0.93(93)
	(0.82) (81.5)


	         Values given in parenthesis are in percentages (%)

Figure 2. Overall adoption rate of various silkworm rearing technology

 Adoption of silkworm hybrid
All respondents in the study reared suggested double hybrid (FC1×FC2) procured from local silkworm seed producing centres at Kathua and Udhampur (sericulture Sericulture development Development departmentDepartment) during spring and autumn seasons in both the districts. 
 Adoption of disinfection of rearing house and equipment 
In district Kathua and Udahmpur, 100 percent ofall the respondents has adopted the recommended method of disinfection of rearing room and equipment followed by Udhampur district. The entire percent of adoption index of disinfection of rearing house was 100 percent.
 Adoption of chawki method
In district Kathua, 52% percent respondents reared chawki worms followed by Udhampur 98 percent. Overall 85 percent% respondents in both the districts adopted chawki method for rearing worms while others adopted non chawki method.
 

Adoption of bed spacing
The suggested practice of bed spacing was adopted by 10% percent respondent in Kathua district followed by Udhampur district with an average of (30%) percent. The overall adoption index was recorded in both the districts was 33.5 percent.
Adoption of mountage
Suggested mountage include any support giving material that was fully comfortable, stable, disinfected, proper shape and in proper size and can be used for long life. In district Kathua, data which was studied and analysed reavealed that 50% percent of the respondents were using recommended type of mountage followed by Udhampur district with( 90%) percent. The overall percentage of adoption index in both the districts for the given studied parameter was 81.5 percent
 Impact of socio-economic factors
 Impact of socio-economic factors on adoption of recommended technologies
Multiple regression analysis was implemented done to study the impact of socio-economic/personal factors on adoption of recommended mulberry plantation and silkworm rearing technologies. A total of around eight most important socio-economic factors viz., age, education, experience, entire land holding, distance from nearest accessible sericulture office and cocoon market, transportation charges and annual income from sericulture was were analyzed. Some of the independent variables were recorded significant and some highly significant affecting the adoption of recommended silkworm rearing practices were shown in Table 5. 
In district Kathua, independent factors namely education, land holding, distance from sericulture office, distance from cocoon market and transportation charges were very high and remarkable independent variables determined adoption of recommended technologies. From the obtained values of regression coefficient, it was recorded that, education increases adoption by 0.62% percent, total distance from accessible sericulture office and from cocoon market decreased adoption by 0.28% percent and 0.22% percent respectively and transportation charges resulted into decrease in adoption index by 0.62% percent while other socio-economic/ personal factors were found non-significant (Table 5). 
Education, entire land holdings, total distance from accessible sericulture office and same from cocoon market, transportation charges greatly influenced adoption level in district Udhampur. From the values of regression coefficient (Table 5), it was calculated and analyzed that a unit increase in independent factors i.e education resulted into increase of adoption by 0.46% percent, total land holding increases adoption by 0.03 and transportation charges resulted into decrease in adoption index of the recommended technologies by 0.19 percent while others socio-economic factors were found non–significant (Table 5). 
In district Kathua, independent factor namely education, entire land holding, experience and  total distance from accessible sericulture office, cocoon market and transportation charges greatly influenced adoption. From regression coefficient values (Table 5), it was observed that a unit increase in independent factors i.e education increased adoption index by 0.62% percent, total land holding resulted into increase of adoption by 0.39% percent, experience increased adoption by 0.52% percent, distance from sericulture office and cocoon market decreased adoption by 0.28 and 0.22% percent respectively and transportation charges resulted into increase in adoption by 0.62% percent while others factors found of minor importance. Overall, the independent factors together explained 77 percent variation (R 2 =0.77) in adoption index of various mulberry plantation and silkworm rearing technologies in district Kathua (69%, R2=0.69) followed by district Udhampur (77%, R2=0.77).
4.4.2 Factors influencing adoption of recommended sericulture technologies
Overall, independent factor namely education, total land holding, experience, distance from sericulture office and from cocoon market has a major influence on adoption of recommended technologies. From the values of regression coefficient, it was determined that a unit increased in independent factors i.e. education increased adoption index by 0.59% percent, total land holding increased adoption by 0.39% percent, distance from nearest cocoon market decreased adoption by 0.28 percent and 0.22% percent respectively while other socio–economic factors were found insignificant. Based on p-values, independent factors such as education, total land holding, distance from nearest sericulture office and cocoon market was found significant. R2-value of 0.69 showed that all these socio-economic factors together predicted 69% percent of variation in adoption of recommended technologies of mulberry plantation and silkworm rearing (Table 5).

Table 5 Impact of socio-economic factors on adoption of recommended technologies

	S. No.
	Districts
	Udhampur (n=100)
	Kathua(n=100)

	
	Independent variables
	R.C.
	S.E.
	P-value
	R.C.
	S.E.
	P-value

	
	Constant
	1.60
	0.06
	0.31
	3.78
	0.53
	0.87

	1
	Age
	-0.004
	0.004
	0.38
	0.007
	0.003
	0.61

	2
	Education
	0.62
	0.01
	0.02
	0.46
	0.009
	0.006

	3
	Average land holding
	0.39
	0.04
	0.03
	0.03
	0.005
	0.98

	4
	Experience
	0.07
	0.006
	0.68
	0.52
	0.004
	0.05

	5
	 Total Distance from sericulture office
	-0.28
	0.07
	0.05
	-0.38
	0.017
	0.001

	6
	 Total Distance from cocoon market
	-0.22
	0.02
	0.02
	-0.25
	0.023
	0.002

	7
	Transportation charges
	-0.62
	0.007
	0.003
	-0.19
	0.004
	0.04

	8
	Annual income
	-0.22
	0.09
	0.07
	-0.20
	0.07
	0.16

	
	Model summary
R2 value
	
0.69
	
	
	
0.77
	
	

	
	F-value
	22.34**
	
	
	36.75**
	
	


R.C.=Regression coefficient, S.E.=Standard error of mean, * significant at 0.05% and **highly significant at 0.01%
It was observed that large number farmers did not have adequate knowledge about improved practice. Poor adoption of recommended sericulture practices was the main factor for the slow growth of the sericulture production in Jammu and Kashmir. The study recommends for strong need for collaboration between the farmers and extension professionals for strengthening .sericulture. This would help not only to improve the farmers yield realization but also increase their income through sericulture in the long run.
Problems faced by respondents in sericulture farming
There were various problems suffered by the farmers which was observed and analyzed and mentioned below. These problems include lack of skilled labor, lack of supply, irrigation methods, expensive tools and machines, lack of awareness and knowledge regarding the use of disinfectants and new tools result in the decline of productivity resulted in loss in sericulture industry (Table 6).
Table 6 Showing constraints faced by respondents in sericulture farming
	S. No.
	Constraints
	Response of Respondents

	1
	Supply deficiencies
	Yes

	2
	Lack of skilled labour
	Yes

	3
	Less water availability for irrigation
	Yes

	4
	Machinery cost is expensive
	Yes

	5
	Lack of knowledge/awareness
	Yes

	6
	Lack of proper storage facilities
	Yes

	7
	Marketing problem
	Yes

	8
	Transportation cost
	Yes

	9
	Lack of adoption of new tools and techniques
	Yes



Discussion
Sericulture being an agro-based enterprise plays a predominant role in shaping the economic destiny of the rural people. It holds promise as an employment generating industry, especially in rural and semi-urban areas (Malik & Kajale, ( 2024). Sericulture industry in the state boasts of itsglorious past.Extension workers are the backbone of rural sericulture development. Their efforts ensure that farmers are empowered with knowledge, access to resources, and market opportunities, which ultimately boosts silk production and rural livelihoods (Chowdary et al., (2021). Various farmers has have lost their crop due to overcrowded trays, which was close to the findings of Elumalai et al. (2023). Poor adoption of technologies was influenced by a number of constraints. The most important constraint was lack of adequate awareness and knowledge about new and improved technologies. Sericulture with various new and improved technology technologies can help in increasing cocoon yield, proper utilization of these new improved tools and methods can raise the income by raising cocoon yield. These approaches can enhanced silk production, and disease resistance which in turn will helped farmers to increase their cocoon productivity as well income, which was similar with the conclusion of Sharma et al. (2022). The reason behind partial/non-adoption of recommended technologies could be due to lack of knowledge among farmers, high labor requirement and financial problems/constraints as majority of respondents were marginal rearers. The solution for these problems was practical training, awareness, knowledge about new technologies and participating in extension activities by experts and agents. Current studies were found to be similar to the studies of Seshagiri and Raju (2016). Various methods were evaluated about the awareness of farmers regarding adoption of better and new techniques and technologies which acted helpful in increasing the yield of cocoon (Mani et al., (2006). Various training programs has have been conducted by the government for the use of new and improved technologies for the betterment of their crop and conditions. New and improved technology technologies have raised the production rate 85% which is very huge as compare to non- adopting improved technology, so use of new technology was is highly recommended to lift increase the production to great extent.   (Setty et al., ( 2012).
Conclusion
This research provides guides for revitalizing silkworm cocoon production by helping sericulture extension. The most important effective factor on revitalizing silkworm cocoon production and presenting technologies was effective training. It is hoped that the set of recommendations formulated for sericulture helped in increasing productivity of cocoon. Farmers  were unaware about of the new and improved technology and not adopting these significant techniquesthem due to lack of knowledge and they mostly prefer old -pre-existing tools and technology which result in loss of crop. Farmer were afraid of loss, but with knowledge of new technology for silkworm rearing farmers  harvest good crop as well as income will increase and loss will be less. They also do not have much knowledge about the management of silkworm diseases due to lack of separate rearing houses and proper rearing equipment. It was observed and analyzed that adoption of improved technologies by some farmers resulted in improvement in production which increased the cocoon yield, when compared to non- adopted farmers. It is was not wrongpertinent  to say that training playsed a crucial role in proper upliftment of these people owing sericulture. Sericulture has emerged as the most important cash crop with minimum investment, low gestation period, high employment potential and highly remunerative return. Suitable for every section of society, abig farmer or a landless farmer, aged person or a youth, man or a woman. ThisThus, Sericulture sector is not only important for generating rural employment and preventing rural migration but also for protection and preservation of ecology, sustainable development, socio-economic change.
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