Assessment of Silage Adoption and Usage by Tribal Dairy Farmers of Rajouri District, Jammu and Kashmir During Winter Season
ABSTRACT
The present study was conducted in the selected villages of Rajouri district of Jammu and Kashmir for the assessment of the socio-economic profile, knowledge level, adoption of silage production practices and constraints faced by the tribal dairy farmers. Most of the tribal dairy farmers included in the study were in the middle age group, literate having medium family size, dairy farming as a secondary occupation and fall into the medium milk production category. They were holding marginal land size and small herd size. Similarly, most of them had medium experience and extension contact. The tribal dairy farmers had a low level knowledge of silage making and its use. Several constraints for dairy farmers hampered the adoption of silage production and utilization practices. Among the various constraints faced by the tribal dairy farmers, cost of the construction of a silo pit and silo bag is high and the main constraint (92.36%) which was followed by lack of knowledge (91.08%), quantity of silage to be fed (90.40%), lack of knowledge regarding the stage of crop to be harvested (89.81%), lack of knowledge regarding silage making (87.90%), unable to maintain the anaerobic conditions (86.62%), difficulty in the availability of the silage ingredients (87.26%), requirement of the labour is more (78.34%), lack of knowledge about proper storage of silage (74.52%) and unavailability of land for fodder production (61.78%). Specific training programmes on silage making technology could enhance the green fodder availability among the tribal dairy farmers of Rajouri district of Jammu and Kashmir.   
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INTRODUCTION

Livestock sector plays a great role in rural economy and different livestock species are reared under the crop-livestock integrated farming system. Dairy farming is a significant source of income and employment. Cattle, buffalo and small ruminants are mainly reared by the tribal farmers of the district contributing milk, draft power and farmyard manure. Mainly marginal and small households rear livestock to sustain their livelihood (Gupta et al., 2025). The low yield of fodder crops during the winter season in India's farming industry is one of its distinguishing characteristics (Sagar et al., 2013). Traditionally, the basic diet of dairy cattle is based on pasture and forage conservation has been an important agricultural activity since dairy activity began at the beginning of the last century (Bernades and Regot, 2013). Silage proves as the best alternative to various other feed sources during the scarcity of fodder.
In the hilly areas there is a huge shortage of green fodder especially in winter season and thus there is a great demand of fodder in the hilly areas (Gupta et al., 2025). Maize is the staple food of the major population of Rajouri district and more than 90% of tribal farmers grow maize crop during the kharif season. Making silage is a pretty straight forward operation that involves harvesting green feed, compressing it, and then sealing it in the airtight conditions (Danner et al., 2003). The fundamental issue with silage production is the wide range in the forages’ dry matter content or nutritional quality. Cattle, primarily dairy cows, eat corn silage as a source of energy and fibre (Borreani and Tobacco, 2010).
Due to its qualities viz., quick growth, high biomass, good palatability and absence of anti-nutritional components, maize has proved to be the most nutritious non-legume green fodders. It is high-energy, low-protein forage commonly used for dairy animals in combination with complementary high-protein forage. Maize is also preferred for silage over other fodders due to its softness, high starch content and sufficient soluble sugars required for proper ensiling. (Karnatam et al, 2023). Several studies have been conducted to evaluate the socio-economic status of livestock rearers; especially with respect to the adoption of silage making technology in different villages of Rajouri district. The study was conducted with the objective to increase the adoption level of silage making technology by tribal dairy farmers for ensuring the throughout green fodder availability. However, the scientists of KVK Rajouri trained the beneficiaries about the scientific silage production, its benefit in the maintenance of milk yield in the harsh winter conditions and also evaluated the various constraints faced by the tribal farmers.
MATERIALS and METHODS

The present study was carried out in different selected villages of Rajouri district of Jammu and Kashmir. Dairy farming is one of the major occupations of the tribal marginal farmers under mid hills of district Rajouri. A total of 157 tribal dairy farmers were selected from the different villages by purposive random sampling. They were interviewed with the help of a structured interview schedule, keeping in view the objectives of the study. The socio-economic status of the selected tribal dairy farmers viz., age, gender, occupation, education, family size, land size, herd size, experience in dairy farming, milk production and extension contacts recorded through the personal interviews. The knowledge level and the constraints faced by these farmers also recorded during the study period. The selected beneficiaries were trained about the scientific production of silage, its quality and feeding practices to the livestock through hands on trainings and demonstrations. The data obtained from tribal dairy farmers of various villages were analyzed by calculating the average/means.
RESULTS and DISCUSSION

Socio-economic profile of dairy farmers
Age

The age of the respondents was categorized into young, middle and old age groups (Table 1). The findings revealed that the majority of the respondents (52.87%) were from middle age group followed by the young age group (45.86%) and old age group (1.27%). In this study, the researchers noticed that the middle age group dairy farmers were more involved in activities because they are managing the family responsibilities very well.
Gender


The results revealed that among the respondents, the males and females were 47.13 and 52.87%, respectively.

Education


The data (Table 1) revealed that 36.94% of the tribal farmers were up to middle standard, however, 8.92% farmers were graduated.

Occupation


Distribution of the respondents according to occupation is presented in table 1; which revealed that most of the tribal dairy farmers (89.17%) choose dairy farming as the subsidiary occupation followed by the dairy farming as the main occupation (10.83%). Dairy farming is the traditional source of income in the study area usually performed along with agriculture and regarded as a significant source of income.
Family size


Results showed that maximum number of respondents (72.61%) had medium family size followed by small family size (18.47%) and large family size (8.92%). A large percentage of respondents in the study area have a medium family size, which could be due to the fact that a significant number of respondents reside with their close family members. The medium family size greatly helped them in their dairy endeavors.
Land size

Majority of the respondents (60.51%) had marginal land size which was followed by small land size (39.49%) categories. The size of landholdings may be decreasing due to land division over generations and changes in family integrity and the major cause is the hilly terrain of the region.
Herd size

It was observed that most of the respondents (83.44%) had small herd size which was followed by medium herd size (16.56%) categories. Small herd size was observed due to various constraints prevailing in this hilly region.
Experience in dairy farming

 It was noted that most of the respondents had a medium level of experience (64.97%) followed by a high level of experience (23.57%) and a low level of experience (11.46%) in dairy farming. Since the majority of the respondents were in the middle age range, the age group directly relates to the respondents' experiences.
Milk production 

Results indicated that the maximum number of respondents belonged to the medium category of milk production (64.97%) followed by the high category (24.20%) and the low category (10.83%) of milk production. These findings could be attributed to the fact that most of the farmers were having a medium herd size of 4-18 animals.
Extension contact

Extension contact was categorized as low, medium and high levels (Table 1). The results showed that the majority of the dairy farmers (73.25%) had a medium level of extension contact followed by a low level of extension contact (15.29%) and a high level of extension contact (11.46%). Most dairy farmers contacted friends, progressive dairy farmers and relatives for information, and also used social media.

According to Sharma et al., (2021), the adoption of better fodder technologies and practices is significantly influenced by factors such as education level, standard livestock unit, animal breed type, off-farm revenue activities, farm size and access to the trainings, loans and markets. Moreover, Singh (2022) observed that small holder dairy farmers' adoption of silage-making was low and heavily reliant on the farmers' education, farming background, financial situation and access to the extension services. The socio economic factors also played a significant role in the process of adoption of the technologies by the tribal dairy farmers of this hilly district. Owhal et al., (2024) and Gupta et al., (2019) also reported the similar findings with respect to the various socio economic profile parametres of the dairy farmers.
Knowledge level of tribal farmers towards silage making


Various trainings were imparted to the tribal dairy farmers regarding silage making technology in different villages of the hilly district during 2021-22 to 2023-24 (Table 2). A total of 9 trainings were conducted in eight villages to 157 beneficiaries. In the trainings beneficiaries were imparted about the scientific production of silage technology in which knowledge regarding the stage of the crop to be harvested, size of cut, ensiling process and its quality check for feeding to the livestock.  
The knowledge level of the dairy farmers towards silage production practices was pre and post evaluated in terms of various basic and essential parameters (Table 3). The results indicated that higher percentage of dairy farmers fall under the medium level of knowledge category (71.97%) during pre-assessment; however, high level of knowledge category (77.71%) observed 

during post-assessment of farmers’ and vocational trainings. It was observed that knowledge among the tribal dairy farmers had increased due to the subject-specific training programs and the personal conversations with them.
Constraints

The tribal dairy farmers of Rajouri district of J&K faced huge constraints regarding silage production and its utilization practices. The implementation of silage production and usage strategies was hampered by a number of obstacles for dairy farmers. Each constraint was given along with its frequency, percentage and rank (Table 4). The results indicated that cost of the construction of a silo pit and silo bag was high and the main constraint (92.36%) followed by lack of knowledge (91.08%), quantity of silage to be fed (90.40%), lack of knowledge regarding the stage of crop to be harvested (89.81%), lack of knowledge regarding silage making (87.90%), unable to maintain the anaerobic conditions (86.62%), difficulty in the availability of the silage ingredients (87.26%), requirement of the labour is more (78.34%),  lack of knowledge about proper storage of silage (74.52%) and unavailability of land for fodder production (61.78%). Similar findings have been reported by Bernardes and Rego (2013) who observed that the primary challenges faced on the farms were lack of tools, lack of labour and weather changes. The main constraints according to Reiber et al, (2009) were the lack of acceptable and reasonably priced plastic bags, as well as sufficient chopping tools and storage facilities on smallholder farms.
CONCLUSION
The study highlighted the adoption level of silage by tribal farmers for ensuring the round the year green fodder availability especially during harsh winter season (December-January). In this area, despite the several benefits of the technology, there is a medium level of knowledge among the tribal dairy farmers regarding silage making. There is a need for more targeted trainings and awareness programs to improve the knowledge level of tribal dairy farmers of Rajouri district. Awareness campaigns and subject specific trainings needed to be organized for increasing the rate of adoption of silage production technology for ensuring green fodder availability during scarcity period i.e., harsh winter season (December-January).
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Table 1. Social-economic profile of dairy farmers (N=157).
	S. No.
	Category
	Frequency (nos.)
	Percentage (%)

	1
	Age
	
	

	
	Young age (<35 yrs)
	72
	45.86

	
	Middle age (35-55 yrs)
	83
	52.87

	
	Old age (>55 yrs)
	2
	1.27

	2
	Gender
	
	

	
	Male
	74
	47.13

	
	Female
	83
	52.87

	3
	Education
	
	

	
	Illiterate
	7
	4.46

	
	Primary
	22
	14.01

	
	Middle
	58
	36.94

	
	Secondary
	38
	24.20

	
	Inter
	18
	11.46

	
	Graduation
	14
	8.92

	4
	Occupation
	
	

	
	Main
	17
	10.83

	
	Subsidiary
	140
	89.17

	5
	Family size
	
	

	
	Small family (1-4 members)
	29
	18.47

	
	Medium family (5-7 members)
	114
	72.61

	
	Large family (>7 members)
	14
	8.92

	6
	Land size
	
	

	
	Landless
	--
	--

	
	Marginal
	95
	60.51

	
	Small
	62
	39.49

	7
	Herd size
	
	

	
	Small (up to 4 animals)
	131
	83.44

	
	Medium (4-18 animals) 
	26
	16.56

	8
	Experience in dairy farming
	
	

	
	Low (< 7 yrs)
	18
	11.46

	
	Medium (7-23 yrs)
	102
	64.97

	
	High (> 23 yrs)
	37
	23.57

	9
	Milk production
	
	

	
	Low (up to 20 litres)
	38
	24.20

	
	Medium (20-90 litres)
	102
	64.97

	
	High (above 90 litres)
	17
	10.83

	10
	Extension contact
	
	

	
	Low
	24
	15.29

	
	Medium
	115
	73.25

	
	High
	18
	11.46


Table 2. Details of the trainings conducted under silage production.
	Year
	No. of Trainings conducted
	No. of participants
	Names of the Villages

	2021-22
	3
	53
	Agrati, Rajpura Qamila, Tandwal 

	2022-23
	3
	53
	Dhangri, Tandwal, on campus, KVK, Rajouri

	2023-24
	3
	51
	Saranoo, 89880 Army battalion, Rajouri, Kotdhara

	Total
	9
	157
	


Table 3. Distribution of dairy farmers according to their knowledge level (N= 157).

	S. No.
	Categories
	Pre-assessment
	Post assessment

	
	
	Frequency
	%
	Frequency
	%

	    1
	Low
	26
	16.56
	5
	3.18

	2
	Medium
	113
	71.97
	30
	19.11

	3
	High
	18
	11.46
	122
	77.71


Table 4. Constraints faced by dairy farmers towards silage production and utilization practice.
	S. No.
	Constraints
	F
	  %
	Rank

	     1
	Lack of knowledge regarding silage production
	138
	87.90
	V

	     2
	Lack of knowledge regarding the stage of crop to be harvested
	141
	89.81
	IV

	     3
	Unavailability of land for fodder production
	97
	61.78
	X

	     4
	Lack of knowledge regarding the exact proportion of ingredients used for silage
	143
	91.08
	II

	     5
	Lack of knowledge about proper storage for silage
	117
	74.52
	IX

	     6
	Cost of construction of a silo pit/silo bag is high
	145
	92.36
	I

	     7
	Unable to maintain the anaerobic conditions
	136
	86.62
	VI

	     8
	Requirement of labour is more
	123
	78.34
	VIII

	     9
	Difficulty in the availability of silage ingredients
	137
	87.26
	VII

	    10
	Quantity of silage to be fed
	142
	90.40
	III


