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Determinants of Green Fodder Area in the Jammu Region of Jammu and Kashmir


Abstract
This study explores investigates the factors influencing the green fodder availability of green fodder within the Jammu region of Jammu and Kashmir. Utilizing a descriptive research design and a purposive-cum-multi-stage random sampling technique, data were collected from 160 farmers across the Jammu and Kathua districts. A descriptive research approach was followed by using a purposive-cum multi-stage random sampling technique to select 160 farmers from Jammu and Kathua districts. Data were gathered through a pre-tested semi-structured interview schedule. The regression results indicatedanalysis revealed that the model accounted for a considerablesubstantial share of variation in fodder availability. Among the different factors, lLandholding size was found to be a significant emerged as a strong positive determinantcontributor, while a higher share proportion of land under cereals, oilseeds, millets and pulses negatively affected the fodder availability, indicating which suggested that limitations associated with crop specialization. Variables such asWhile livestock ownership and access to markets showed relatively weaker or situation-specific effects. Overall, tThe findings suggestedrecommends that land resources and cropping choices play a central role and there is a need to encourage diversification, integrated farming systems and stronger extension efforts to improve fodder availability and support livestock-based livelihoods.
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Introduction
	Livestock is a fundamental pillar remains a cornerstone of rural livelihoods and agricultural systems in India, especially in ecologically sensitive areas like the Jammu region of Jammu and Kashmir. It supports farm incomes, contributes to household nutrition and creates generates employment opportunities. However, the performance of the livestock sector is closely tied to the availability of adequate and quality feed resources. In this context, green fodder holds particular importance because due to of its high nutritional content, better digestibility and its positive impact on animal health and milk production. Despite this, a consistent shortage of green fodder continues to affect livestock productivity across many parts of the country, including hilly and semi-arid regions (Kumari et al., 2023).
	The Jammu region presents is characterized by a diverse agro-climatic settinglandscape, ranging from subtropical plains to intermediate and hilly areas which shapes the pattern and extent of fodder cultivation. Several factors limit the availability of green fodder in this region, including small and fragmented landholdings, variability in rainfall, shrinking grazing lands and increasing competition between food crops and fodder crops. Furthermore, Rrapid population growth and expanding urbanization have further intensified pressure on land resources, making fodder production more challenging (Kumar et al., 2024). In addition, changing climatic conditions continue to influence crop growth cycles, biomass yield and pasture regeneration, thereby adding another layer of uncertainty to fodder systems (Mohanty, et al., 2024). Recent studies suggested that approaches such as integrated crop-livestock systems, adoption of improved fodder varieties and better management of available resources can help address these challenges. However, farmers’ ability to adopt such practices often depends on multiple factors, including access to extension services, availability of inputs and market connectivity (Priya and Singh, 2024). In a region like Given the predominance of Jammu, where smallholder farming systems in Jammu are predominant, it becomes essential to understand how these socio-economic and institutional conditions interact with farm-level characteristics.
	Against this backdrop, the present study focuses on identifying the key factors that influence green fodder availability in the Jammu region. By examining socio-economic, farm and institutional variables, the study aims to generate insights that can support more targeted policy decisions and strengthen extension strategies for improving fodder availability and livestock-based livelihoods.
Material and Methods
Study Area
	The study was conducted in the sub-tropical belt of the Jammu region in Jammu and Kashmir with covering Jammu and Kathua districts. These districts were selected purposively as they represent a relatively larger share of fodder cultivation within the subtropical zone. Within Jammu district, two subdivisions namely Dansal (rainfed) and Ranbir Singh Pura (irrigated) were chosen selected to capture variation in production conditions. From these, Kishanpur Mawal and Chak Hassal zones were selected through randomly sampling. In Kathua district, Dayalachack sub-division was purposively selected due to its sub-tropical agro-climatic characteristics, whereas other sub-divisions such as Basohli and Billawar exhibit mixed topography (DoAP&FW, 2021). Within Dayalachack, Marheen (irrigated) and Palli (unirrigated) zones were selected. In total, four zones across the two districts constituted the study area.	Comment by hp: The sampling procedure is not clear. Follow a pattern starting with state, then zone, districts, blocks and so on. If possible add a hierarchy chart.
Research Design and Sampling Procedure
	A descriptive research design was followed and a purposive-cum multi-stage random sampling technique was employed. For each selected zone, a list of villages was prepared and four villages were randomly selected from the prepared list, resulting in a total of 16 villages. From each village, farmers cultivating at least one kanal of land under fodder crops were identified to form the sampling frame. Subsequently, 10 farmers from each village were randomly selected as respondents which leading to a total sample size of 160 farmers.
Data Collection
	Primary data were was collected using a semi-structured interview schedule. The schedule was developed based on the fodder crop package of practices recommended by SKUAST-Jammu with inputs from experts in extension education and agronomy. Prior to the main survey, the instrument schedule was pre-tested to identify any inconsistencies or gaps and necessary modifications were made in consultation with subject matter specialists. Data were was collected through personal interviews with respondents at their residences, farm locations or common meeting places using the finalized schedule.
Result and Discussion
Factors affecting area under green fodder crops in Rabi Season
	The rRegression analysis results, as shown in (Ttable 1), emonstrated that the model explains a high degree of variation in the dependent variable indicated that the model explains a very high proportion of variation in the dependent variable (R2 = 0.955; Adjusted R2 = 0.903), suggesting a good overall fit. Among the explanatory variables, sSize of landholding emerged as the most influential factor which showing a strong and positive effect (β = 0.863, p < 0.001) . This implyinges that farmers with larger landholdings are in a better position to utilize resources efficiently and expand their production base, a pattern also reported in recent studies (Dougherty, 2024; Asefa and Muluken, 2024). In contrast, the area under cereal, oilseed and vegetable crops showed significantly negative relationships with the outcome variable. This suggestsshowing  that greater dependence on these crop categories may limit diversification and reduce the flexibility needed for sustainable farming. Similar observations have been made in recent literatureby Datta et al., 2023, where monocropping is associated with lower ecological resilience compared to diversified systems (Datta et al., 2023).
	The analysis further showed revealed that livestock possession had a positive and significant effect (β = 0.102, p = 0.006), indicating that farms integrating livestock with cropping systems tend to be more stable and productive. This supports the idea that integrated farming systems contribute to better resource recycling, improved soil health and enhanced income security (Shanmugam et al., 2024; Nave, 2025). On the other hand, variables related to market access, such as distance to the nearest dairy and the number of dairies available were negatively associated with the outcome, pointing to the role of accessibility and institutional support in influencing farm decisions. Most of the remaining variables like including family size, labor involvement, irrigation and fodder use did not show a statistically significant effect, suggesting that their direct contribution within this model is limited. Overall, the results highlighted the central role of land resources, cropping choices and livestock integration in shaping sustainable agricultural outcomes.
Table 1: Factors affecting area under green fodder crops in rabi season
	S. No.
	Independent variables
	Coefficient
β
	Std. Error
	t-value
	p-value
	Model summary

	1.
	Constant
	-0.088
	0.047
	-1.886
	0.061
	R Square = 0.955
Adjusted R Square = 0.903

	2.
	Family size
	0.001
	0.003
	0.313
	0.755
	

	3.
	Number of family members partially involved in agricultural activities
	0.000
	0.007
	-0.082
	0.935
	

	4.
	Number of family members fully involved in agricultural activities
	0.008
	0.007
	1.270
	0.206
	

	5.
	Size of land holdings (ha)
	0.863
	0.028
	30.695
	0.000**
	

	6.
	Irrigated area
	0.005
	0.036
	0.130
	0.897
	

	7.
	Exclusively dependent on farm income
	0.013
	0.015
	0.860
	0.391
	

	8.
	Area under cereal crops
	-0.841
	-0.034
	-24.862
	0.000**
	

	9.
	Area under oilseed crops
	-0.984
	0.144
	-6.823
	0.000**
	

	10.
	Area under vegetable crops
	-0.693
	0.102
	-6.823
	0.000**
	

	11.
	Livestock possession
	0.102
	0.037
	2.768
	0.006**
	

	12.
	Type of livestock (number)
	-0.008
	0.011
	-0.740
	0.460
	

	13.
	Distance from nearest dairy
	-0.029
	0.010
	-3.036
	0.003**
	

	14.
	Number of dairies nearby
	-0.019
	0.009
	-2.152
	0.033*
	

	15.
	Use of fodder tree leaves
	0.003
	0.036
	0.087
	0.931
	


Significant at p<0.05, **Significant at p<0.01

Factors affecting area under green fodder crops in Kharif season
	The regression analysis results, as shown in t(Table 2), stated that the model explaineds a moderate level of variation in the dependent variable (R2 = 0.614; Adjusted R2 = 0.571), indicating a reasonably good fit. Among the variables considered, Ssize of landholding was found to be stands out as a key factor with a strong positive and statistically significant effect (β = 0.520, p < 0.001). This suggests that farmers with larger land resources are better positioned to enhance production, make investments and adopt adaptive strategies. Similar patterns have been reported in recent studies, which highlight farm size as an important determinant of agricultural efficiency and sustainability (Asefa and Muluken, 2024; Dougherty, 2024). In contrast, the area under cereals, millets, oilseeds and pulses showed significant negative relationships with the outcome variable . This indicatinges that allocating more land to these crops may limit diversification and reduce the system’s ability to shift toward more resilient and sustainable practices. Recent literature also points out that over-reliance on specific crop groups can lower ecological flexibility, while diversified cropping systems tend to improve sustainability and risk management (Datta et al., 2023).
	Most of the other variables, such as irrigation, dependence on farm income, livestock possession and dairy-related factors did not show any statistically significant effect which suggesting that their direct contribution in this model is limited. However, family size and distance from the nearest dairy showed marginal significance which indicating that household labor availability and market access may still influence decisions at the farm level, though in a less direct way. Overall, the findings underline the importance of land resources and cropping patterns as primary drivers, while socio-economic and institutional factors appear to have a comparatively weaker direct impact in this context.
Table 2: Factors affecting area under green fodder crops in kharif season
	S. No.
	Independent variables
	Coefficient
β
	Std. Error
	t-value
	p-value
	Model summary
R Square = 0.614
Adjusted R Square = 0.571

	1.
	Constant
	0.069
	0.085
	0.817
	0.415
	

	2.
	Family size
	-0.010
	0.005
	-1.958
	0.052
	

	3.
	Family members partially involved in agricultural activities
	-0.009
	-0.017
	-0.515
	0.607
	

	4.
	Family members fully involved in agricultural activities
	0.009
	0.012
	0.748
	0.456
	

	5.
	Size of land holdings (ha)
	0.520
	0.047
	11.15
	0.000**
	

	6.
	Irrigated area
	-0.005
	0.066
	-0.077
	0.939
	

	7.
	Exclusively dependent on farm income
	-0.012
	0.028
	-0.422
	0.674
	

	8.
	Area under cereal
	-0.516
	0.053
	-9.675
	0.000**
	

	9.
	Area under millets
	-0.394
	0.132
	-2.981
	0.003**
	

	10.
	Area under oilseed
	-0.422
	0.181
	-2.334
	0.21*
	

	11.
	Area under pulses
	-0.412
	0.177
	-2.330
	0.021*
	

	12.
	Livestock possession
	-0.020
	0.067
	-0.298
	0.766
	

	13.
	Type of livestock (no.)
	0.002
	0.020
	0.085
	0.933
	

	14.
	Number of dairies
	-0.001
	0.016
	-0.082
	0.935
	

	15.
	Distance from nearest dairy
	0.030
	0.018
	1.693
	0.093
	

	16.
	Use of fodder tree leaves
	-0.019
	0.064
	-0.299
	0.765
	


Significant at p<0.05, **Significant at p<0.01
Conclusion
Green fodder availability in the Jammu region of Jammu and Kashmir is influenced by a mix of farm-level, socio-economic and institutional factors. Among these, landholding size and cropping patterns appear to play the most decisive role. Farmers with larger landholdings tend to have better scope for allocating land to fodder crops, whereas greater emphasis on specific crop categories often limits diversification toward fodder production. At the same time, factors such as livestock integration, household labor availability and access to markets seem to contribute in a supporting capacity, although their direct effects were not very strong in the analysis.
The continued shortage of green fodder in the region points to deeper structural issues, including small and fragmented landholdings, competing demands on land, limited access to improved fodder technologies and extension services. These challenges make it difficult for farmers to adopt more sustainable fodder production practices. Addressing this gap would require greater emphasis on integrated crop-livestock systems, promotion of fodder-based diversification and extension approaches that are tailored to local conditions. Policy interventions should prioritize integrated systems, fodder diversification, and institutional support for quality seeds and community resources.
From a policy angle, strengthening institutional support, ensuring timely availability of quality fodder seeds and encouraging community-level fodder resources especially in hilly and resource-constrained areas could make a meaningful difference. There is also scope for future research to look more closely at how climate variability, technology adoption and value chain linkages influence fodder systems. Overall, improving these key areas can support more sustainable livestock development, strengthen rural livelihoods and enhance the resilience of farming systems in the region.
References
Dougherty, J. P. (2024). Farm size, soil investment, and quality: Evidence from Tanzania. Journal of Development Studies, 60(7), 1046-1070. https://doi.org/10.1080/00220388.2024.2354244.  
Asefa, Y. G. and Muluken, A. A. (2024). Land size and efficiency in agriculture: A meta-analysis. Frontiers in Sustainable Food Systems, 8. https://doi.org/10.3389/fsufs.2024.1447186 
Datta, S., Hamim, I., Jaiswal, D. K. and Sungthong R. (2023). Sustainable agriculture. BMC Plant Biology, 23, 588. https://doi.org/10.1186/s12870-023-04626-9 
Shanmugam, P. M., Sangeetha, S. P., Prabu, P. C., Varshini, S. V., Renukadevi, A., Ravisankar, N., Parasuraman, P., Parthipan, T., Satheeshkumar, N., Natarajan, S. K. and Gopi, M. (2024). Crop-livestock integrated farming system for sustainability. Frontiers in Sustainable Food Systems, 8. https://doi.org/10.3389/fsufs.2024.1338299 
Nave, R. L. G. (2025). Sustainable forage production in crop-livestock systems. Agronomy, 15(3), 657. https://doi.org/10.3390/agronomy15030657
Asefa, Y. G. and Muluken, A. A. (2024). Land size and efficiency in agriculture: A meta-analysis. Frontiers in Sustainable Food Systems, 8. https://doi.org/10.3389/fsufs.2024.1447186 
[bookmark: _GoBack]Dougherty, J. P. (2024). Farm size, soil investment, and quality: Evidence from Tanzania. Journal of Development Studies, 60(7), 1046–1070. https://doi.org/10.1080/00220388.2024.2354244.
Kumari, V. V., Balloli, S. S., Ramana, D. B. V., Kumar, M., Maruthi, V., Prabhakar, M., Osman, M., Indoria, A.K., Manjunath, M., Chary, G. R. and Gopinath, K. A. (2023). Crop and livestock productivity, soil health improvement and insect dynamics: Impact of different fodder-based cropping systems in a rainfed region of India. Agricultural Systems, 208:103646.
Kumar, R., Singh, N. and Sharma, P. (2024). Resource constraints and fodder systems in hill agriculture. Frontiers in Sustainable Food Systems, 8. https://doi.org/10.3389/fsufs.2024.1389021.
Mohanty, U. C., Sinha, P., Nageswara Rao, M. M., Swain, D. K. and Singh, K. K. (2024). Climate variability and food security. In Climate risk management in agriculture: monthly and seasonal forecast application (pp. 9-32). Cham: Springer International Publishing.
Priya and Singh, S. P., 2024, January. Factors influencing the adoption of sustainable agricultural practices: a systematic literature review and lesson learned for India. In Forum for Social Economics (Vol. 53, No. 1, pp. 1-17). Routledge.



