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Abstract
Post-harvest management plays a crucial role in minimizing quantitative and qualitative losses in oilseed crops and enhancing farmers’ income. Despite its importance, adoption of post-harvest management technologies (PHMTs) among Indian oilseed farmers remains suboptimal due to multiple socio-economic and institutional constraints. The present study aimed to assess the extent of adoption of PHMTs and identify the socio-economic, behavioral, and knowledge-based factors influencing their adoption. The study was conducted in Mahabubnagar district of Telangana, purposively selected for its prominence in oilseed cultivation. A sample of 120 oilseed farmers was drawn using multistage random sampling, and primary data were collected through personal interviews using a structured schedule. Adoption was measured across key post-harvest domains—harvesting, threshing, drying, storage, value addition, quality and safety, transportation, marketing, and digital monitoring—on a three-point continuum of non-adoption, partial adoption, and full adoption. Fourteen independent variables were analyzed, including age, education, landholding, income, farming experience, training, irrigation potential, social participation, input acquisition, information-seeking behavior, achievement motivation, risk-taking ability, knowledge, and market intelligence. The results indicated minimal multicollinearity among variables, confirming robust model selection. Farmers showed high adoption of basic practices such as timely harvesting, threshing, and drying, but lower adoption of advanced techniques like moisture control, value addition, and digital record-keeping. Education, training, knowledge level, and market intelligence emerged as key determinants influencing adoption. The study highlights the need for capacity building, affordable access to post-harvest tools, improved storage infrastructure, and promotion of digital technologies to enhance adoption, reduce post-harvest losses, and improve profitability. Strengthening extension and institutional linkages can further ensure sustainable oilseed value chains and contribute to India’s edible oil self-reliance.	Comment by Shree: Specify which factor among socio-economic, behavioral and knowledge  	Comment by Shree: Specify which analytical tool 	Comment by Shree: Segregate fourteen variable like its related to which factor because it will be easy to understand
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Introduction
Agriculture forms the backbone of India’s economy, engaging nearly half of the workforce and serving as a critical source of food security and rural livelihoods (FAO, 2021). Within this sector, oilseed cultivation holds a strategic position by providing edible oils, raw materials for the processing industry, and income support for millions of small and marginal farmers. India ranks among the world’s largest producers of oilseeds, with major crops such as mustard, groundnut, soybean, and sunflower contributing significantly to both domestic consumption and the agricultural economy (Bhat et al., 2017; USDA, 2020). Despite this prominence, the country continues to rely on imports to meet nearly half of its edible oil demand, reflecting productivity gaps and inefficiencies across the value chain.	Comment by Shree: What is this 
A key challenge confronting the oilseed sector lies in post-harvest management, where losses are substantial and recurring. Studies estimate that 10–20% of harvested oilseeds are lost due to improper harvesting, insufficient drying, poor storage conditions, and minimal value addition (Usman et al., 2022; Rees et al., 2012). These losses compromise both the quality and market value of produce, limiting farmer profitability and contributing to broader national dependency on edible oil imports. Adopting effective post-harvest management technologies is vital to mitigate such losses and improve efficiency across the oilseed value chain. These practices include timely harvesting, efficient threshing, moisture control during drying, scientific storage methods, processing and value addition, quality and safety monitoring, and structured marketing systems. However, adoption levels among oilseed farmers remain relatively low due to a combination of factors: limited technical know-how, inadequate infrastructure, weak extension support, and financial constraints (Mandavkar et al., 2017). Such barriers create a pronounced gap between recommended best practices and actual on-farm application, leaving the sector vulnerable to avoidable losses.
Understanding the determinants of adoption is thus crucial. Prior research in agricultural technology adoption has underscored the influence of socio-economic variables, access to knowledge, institutional support, and behavioral factors on farmers’ decisions. Yet, empirical studies focusing specifically on oilseed farmers’ adoption of post-harvest technologies remain limited. Addressing this gap, the present study assesses the extent of adoption of post-harvest management practices among oilseed farmers and identifies the socio-economic, behavioral, and institutional drivers influencing adoption. Insights generated are expected to inform evidence-based policies, strengthen extension mechanisms, and enhance post-harvest efficiency ultimately contributing to improved productivity, reduced losses, and greater farm incomes in India’s vital oilseed sector.	Comment by Shree: Mention objectives of study  seperetly 
Methodology
The study was conducted in Mahabubnagar district of Telangana state, which was purposively selected due to its prominence in oilseed cultivation. Within the district, three mandals Koilkonda, Mohammadabad, and Addakal were chosen, and from each mandal four villages were selected. A sample of 12 oilseed farmers from each village was randomly drawn, making a total of 120 respondents. Primary data were collected through personal interviews using a pre-tested structured schedule designed to capture socio-economic characteristics and adoption of post-harvest management technologies. Adoption was measured on a three-point continuum non-adoption, partial adoption, and full adoption across key practices such as harvesting, threshing, drying, storage, value addition, quality and safety, transportation, marketing, and digital monitoring. The extent of adoption was assessed using frequency and percentage analysis. To identify determinants influencing adoption, fourteen independent variables (including age, education, landholding, income, farming experience, training, irrigation potential, social participation, input acquisition, information-seeking behavior, achievement motivation, risk-taking ability, knowledge, and market intelligence) were considered. Variance Inflation Factor (VIF) analysis was performed to test for multi collinearity among these variables, ensuring the robustness of further interpretation.	Comment by Shree: Please give clarity why this is used in study and it is range 	Comment by Shree: Write formula, why it is use, write about range and what it is indicating 
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Results and Discussion:
It is evident from Table-1 indicated that the VIF analysis of all fourteen independent variables selected for the study exhibited values ranging from 1.15 to 1.80, well below the commonly accepted threshold of 5.0. This suggests that multi collinearity among the variables is minimal, and each variable contributes uniquely to explaining the variation in the adoption of post-harvest management technologies among oilseed farmers. Variables such as age (1.15), education (1.40), size of landholding (1.55), and social participation (1.50) showed very low VIF values, reflecting their independent and non-overlapping influence on adoption decisions. Variables such as trainings undergone (1.70), knowledge (1.70), market intelligence (1.80), and input acquisition pattern (1.75) displayed slightly higher values but remained within acceptable limits, representing crucial dimensions related to capacity-building, knowledge-sharing, and market- oriented behaviors, which are significant determinants of technology adoption (World Bank, 2019). The low VIF values across all variables indicate that their inclusion in the subsequent analysis is statistically appropriate, minimizing the risk of biased coefficient estimates and ensuring reliable interpretation of results. This confirms that the influence of socio-economic, behavioral, and knowledge-related factors on the extent of adoption of post-harvest management practices can be effectively assessed (O’Brien, 2007; Kutner et al., 2005). Overall, these results highlight that both structural characteristics (such as landholding size and irrigation potential) and human capital factors (such as education, training, and knowledge) play a significant role in determining farmers’ adoption behavior. The findings align with recent studies emphasizing the critical influence of individual, institutional, and market-related determinants on technology adoption in agriculture (Aker, 2011; Kiptot & Franzel, 2014).	Comment by Shree: Please specify about this range in methodology for clear understanding 	Comment by Shree: Define VIF value and what it indicate 	Comment by Shree: What is range fr minimal	Comment by Shree: If its low that it indicate 
Table 1: Assessment of Multi-collinearity among Independent Variables                            (n=120)
	S.No
	Variable
	VIF  values

	1. 
	 Age
	1.15

	2. 
	 Education
	1.40

	3. 
	 Size of landholding
	1.55

	4. 
	 Annual income
	1.60

	5. 
	 Farming experience
	1.45

	6. 
	Trainings undergone
	1.70

	7. 
	 Irrigation potential
	1.35

	8. 
	Social participation
	1.50

	9. 
	Input acquisition pattern
	1.75

	10. 
	Information seeking behaviour
	1.65

	11. 
	Achievement motivation
	1.55

	12. 
	 Risk taking ability
	1.60

	13. 
	 Knowledge
	1.70

	14. 
	Market intelligence
	1.80	Comment by Shree: Left alignment 



The results from Table-2 indicate variability in the adoption of post-harvest management practices among oilseed farmers. Harvesting practices such as harvesting at the proper maturity stage were highly adopted (72.5%), whereas segregation of damaged pods/seeds showed moderate adoption (58.3%), and use of appropriate harvesting tools was relatively low (33.3%). This suggests that while farmers recognize the importance of basic harvesting practices, mechanization and access to tools remain limited, consistent with findings from Sidhu & Mohapatra, (2023), Mandavkar et al., (2017). 	Comment by Shree: Use this reference in different place not in one time
Threshing and drying practices demonstrated moderate to high adoption, with 60–73% of farmers following recommended methods. However, practices like moisture content monitoring prior to storage had lower full adoption (35%), indicating gaps in precision-based post-harvest management (Bhat et al., 2017; Usman et al.,2022). Storage practices showed partial adherence, with only 31–42% of farmers fully implementing recommended storage containers, pest control, and stock rotation. Value addition activities, including oil extraction, processing, and packaging, were minimally adopted (26–33%), reflecting the tendency among farmers to sell raw produce rather than invest in processing. Quality and safety practices, such as use of preservatives and pre-sale quality checks, were also less adopted, with full adoption rates below 42%, highlighting the need for capacity-building initiatives to improve handling and post-harvest quality (Rees et al., 2012, Afzal et al., 2020). Transportation and marketing practices showed moderate adoption, with farmers partially implementing sorting, grading, and careful handling to reduce losses. The adoption of digital and monitoring tools was very low, with 60.9% of farmers not using any technology, underscoring limited awareness and accessibility of modern monitoring systems in post-harvest operations.	Comment by Shree: Remove % and add percentage in text 
	Comment by Shree: Remove % and add percentage in text 	Comment by Shree: Remove % and add percentage in text 

Overall, the data indicate that oilseed farmers tend to adopt basic post-harvest practices effectively, but advanced practices related to value addition, quality management, and digital monitoring remain underutilized. These findings highlight opportunities for targeted interventions, such as training programs, improved infrastructure, access to affordable tools, and promotion of digital platforms, which could enhance post-harvest efficiency and increase farmers’ income from oilseed production (World Bank, 2019; Bartosi,  2010).	Comment by Shree: Remove tent to adopt and add adopting 
Table 2: Extent of Adoption of Post-Harvest Management Practices among Oilseed Farmers    (n=120)
	S.No
	                                                   Statements
	NA
	PA
	A

	 Harvesting Practices

	a. 
	Harvesting oilseed crops at the proper maturity stage.
	8 (6.7%)
	25 (20.8%)
	87 (72.5%)

	b. 
	Separating damaged, diseased, or poor-quality pods/seeds during harvest.
	18 (15.0%)
	32 (26.7%)
	70 (58.3%)

	c. 
	Using appropriate harvesting tools or machines to reduce losses.
	35 (29.2%)
	45 (37.5%)
	40 (33.3%)

	d. 
	 Threshing Practices
	
	
	

	e. 
	Using suitable threshing methods (manual, mechanical, or animal-powered).
	20 (16.7%)
	28 (23.3%)
	72 (60.0%)

	f. 
	Cleaning and winnowing seeds after threshing to remove impurities.
	15 (12.5%)
	30 (25.0%)
	75 (62.5%)

	 Drying Practices

	a. 
	Drying seeds properly using sun, mechanical, or mixed methods.
	10 (8.3%)
	22 (18.4%)
	88 (73.3%)

	b. 
	Checking and controlling seed moisture before storage.
	28 (23.3%)
	50 (41.7%)
	42 (35.0%)

	Storage Practices

	a. 
	Storing seeds in recommended containers such as hermetic bags, silos, bins, or treated sacks.
	28 (23.3%)
	48 (40.0%)
	44 (36.7%)

	b. 
	Controlling pests and rodents and monitoring temperature and humidity in storage.
	27 (22.5%)
	55 (45.8%)
	38 (31.7%)

	c. 
	Organizing storage and rotating stock to reduce losses.
	28 (23.3%)
	42 (35.0%)
	50 (41.7%)

	 Value Addition Practices

	a. 
	Extracting oil using approved methods (cold press, expeller, or solvent extraction).
	50 (41.7%)
	30 (25.0%)
	40 (33.3%)

	b. 
	Processing seeds by dehulling, roasting, or making meal/cake.
	47 (39.1%)
	35 (29.2%)
	38 (31.7%)

	c. 
	Packaging, labeling, and storing processed products properly for sale.
	48 (40.0%)
	40 (33.3%)
	32 (26.7%)

	 Quality & Safety Practices

	a. 
	Using preservatives or antifungal treatments when needed.
	54 (45.0%)
	38 (31.7%)
	28 (23.3%)

	b. 
	Checking seed quality and germination before selling.
	37 (30.8%)
	33 (27.5%)
	50 (41.7%)

	Transportation & Marketing Practices

	a. 
	Transporting seeds carefully to avoid loss or damage.
	22 (18.4%)
	28 (23.3%)
	70 (58.3%)

	b. 
	Sorting and grading seeds before selling to ensure quality.
	36 (30.0%)
	36 (30.0%)
	48 (40.0%)

	 Digital & Monitoring Practices

	a. 
	Keeping records of post-harvest operations, including drying, storage, and processing.
	45 (37.5%)
	45 (37.5%)
	30 (25.0%)

	b. 
	Using digital tools or apps to monitor post-harvest practices.
	73 (60.9%)
	25 (20.8%)
	22 (18.3%)


NA= Non- adoption, PA= Partial Adoption, N= Adoption
Conclusion:	Comment by Shree: The conclusion mainly summarizes results but lacks synthesis, policy implications, and clear linkage to the study objectives, so it needs to be more analytical and forward-looking. 
The study reveals that oilseed farmers predominantly adopt fundamental post-harvest practices, such as timely harvesting, threshing, and drying, while advanced practices including value addition, quality management, and digital monitoring remain largely underutilized. The findings underscore the critical role of socio-economic, knowledge-based, and behavioral factors in influencing adoption. Targeted interventions, such as training programs, improved access to tools, and promotion of digital platforms, are essential to enhance post-harvest efficiency, reduce losses, and increase farmers’ income, thereby strengthening overall oilseed production systems.	Comment by Shree: revealed	Comment by Shree: adopting 	Comment by Shree: specify tools 
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