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ABSTRACT 
	The study examines the factors influencing pesticide adoption among farmers in Junagadh district, Gujarat. A multi-stage sampling technique was employed to collect data from 300 respondents, including both 150 users and 150 non-users of pesticides. Logistic regression analysis identified farmers’ past experiences with pesticides as a key determinant of adoption. The study emphasizes the need for responsible pesticide use, strengthened agricultural extension services, and the promotion of eco-friendly alternatives. Policy interventions should prioritize farmer awareness, safer pest management technologies, and robust supply chain mechanisms to ensure sustainable agricultural development.	Comment by Obaidur Rashid: Need to be hoighlight key findings in the abstract 
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1. INTRODUCTION 
India’s agricultural sector plays a pivotal role in sustaining the livelihoods of nearly half its population and contributes significantly to the national GDP. With increasing pressure to ensure food security for over 1.4 billion people, the need to protect crops from pests, diseases, and weeds has become more urgent than ever. Pesticides comprising insecticides, herbicides, and fungicides have emerged as essential tools in modern farming practices. Despite their utility, the adoption of pesticides across India is uneven and influenced by a complex interplay of socio-economic, agronomic, and institutional factors. The Indian pesticide market size is forecast to increase by USD 571.4 million at a CAGR of 4% between 2024 and 2029 (Aktar et al. 2009; Ghadiya & Maheta, 2018; Oganja et al., 2024a; Bani et al. 2025). Government policies and regulatory frameworks play a pivotal role in shaping pesticide usage. The Insecticides Act of 1968 governs the registration and sale of pesticides, while initiatives like the National Mission on Sustainable Agriculture promote Integrated Pest Management (IPM) and organic alternatives. Despite these efforts, India still faces challenge related to pesticide residue contamination which emerge as major barrier to export fruits and vegetables (Bharodia et al. 2025). The farmers are unable to command premium prices for their marketable surplus, especially in domestic markets due to poor marketing chain and pesticide residue (Kormla et al., 2015; Katariya et al.,2016; Sulthana et al.,2019; Vasoya et al.,2024; Nakum et al., 2024a). Indiscriminate pesticide use can be minimized through Integrated Pest Management, which blends biological, cultural, and chemical strategies for precise control. Practices like mulching naturally suppress weeds, lowering herbicide reliance. Micro-irrigation methods help regulate crop moisture, reducing pest outbreaks linked to excess humidity. These innovations foster sustainable agriculture while protecting soil health and reducing chemical dependence (Rohit et al., 2015; Prajapati et al., 2018; Parmar et al., 2024).	Comment by Obaidur Rashid: Sentence should be well structured and error free 

One of the primary drivers of pesticide adoption is the shift in cropping patterns and intensification of agriculture. States with diversified and commercial crop portfolios tend to use more pesticides due to higher pest pressure and the economic imperative to protect valuable harvests. Additionally, rising labor costs and shortages particularly during peak agricultural seasons have accelerated the use of herbicides as substitutes for manual weeding (Sathish et al., 2019; Nariya et al., 2024; Oganja et al.,2024b; Pithiya et al., 2024a; Kumar et al., 2024a). 
Farmers with larger landholdings and commercial crop orientations are more likely to invest in chemical pest control due to the higher stakes involved in yield loss. Additionally, the availability of agro-dealers and input suppliers in rural markets facilitates easier access to pesticides, while promotional activities and peer recommendations further shape purchasing behaviour (Sathish et al., 2022; Pithiya et al., 2024b; Kumar et al., 2024b). Farmers in India face multiple challenges in adopting pesticides effectively, including limited awareness about proper usage, dosage, and safety precautions, which often leads to misuse and health risks. Economic constraints prevent smallholders from accessing high-quality or recommended products, while the prevalence of counterfeit or banned pesticides further complicates safe adoption (Ghangale et al., 2018; Vennila et al., 2018; Nakum et al., 2024b).

Pesticide adoption among farmers in Junagadh district, situated in Gujarat’s agriculturally rich Saurashtra region, is driven by a blend of agronomic demands, financial constraints, and shifting farming practices and pest control a vital part of local agricultural management. Over time, pesticides have become deeply integrated into crop protection routines, especially as farmers strive to safeguard yields and maintain profitability under growing climatic and market pressures. To develop effective and sustainable interventions, it is crucial to examine the underlying factors influencing pesticide use, ensuring that productivity gains do not come at the cost of environmental degradation or public health risks

2. material and methods 
The study was conducted in Junagadh district of Gujarat during the year 2025, which was purposively selected due to its favorable agro-climatic conditions supporting diverse crops and providing a suitable environment for the crop. 

A multi-stage sampling technique was adopted to select the respondents. In the first stage, Junagadh district was chosen purposively. In the second stage, three talukas Keshod, Visavadar, and Mendarda were selected based on their agricultural importance. In the third stage, five villages were selected from each taluka. Finally, from each village, 20 farmers were randomly selected, comprising 10 pesticide users and 10 non-users. Thus, a total sample of 300 farmers (150 users and 150 non-users) was obtained. Primary data were collected through a structured interview schedule, while secondary information was gathered from relevant literature, reports, and official records. The collected data were analyzed using suitable statistical tools to fulfill the study objectives.

The logit model analysis was used to identify the factors affecting the adopters and non-adopters of pesticides as follows (Vennila et al., 2023):

Hence, the predicted probability value P of adopting pesticides is expressed as:
P =12+[e−(∝+ β1X1+ β2X2+⋯+ β12X12)]
Where,
Y= (Adopters=1, non-adopters=0) 
X1 = Age of farmer (in years)
X2= Farm size/Land area cultivated by the farmer (in ha.)
X3= Level of education of farmer (In year)
X4 = Awareness of pest problem (1 = yes, 0 = no) 
X5 = Social participation (1 = yes, 0 = no)
X6 = Credit (1=yes, 0=no)
X7 = Ownership of land (1=yes/own, 0=no/rent land) 
X8 = Farming experience (in year)
X9 = Annual income (Rs/annum)
X10 = Irrigation facility (Canal, well, river)
X11 = Occupation (Farming, livestock, others)
X12 = Past experience with pesticides used (1 = good, 0 = bad)
𝛼 = intercept term
𝛽1 to 𝛽12 = slope coefficients of the explanatory variables (Sardoei et al.,2017).

3. RESULT AND DISCUSSION

[bookmark: _Hlk189322621]3.1 factors for adoption of pesticides
The Cox and Snell R square and Nagelkerke R square values, as presented in Table 1, provide an indication of the amount of variation in the dependent variable. The values were 0.295 and 0.393 respectively, suggesting that 29.5 per cent to 39.3 per cent of the variability was explained by the variables used in the model. This indicates that the model has a reasonable level of predictive power, though additional variables could further enhance its explanatory strength.

	Step
	-2 Log likelihood
	Cox & Snell R Square
	Nagelkerke R Square

	1
	311.216a
	.295
	.393


Table 1. Model summary

The Hosmer and Lemeshow test was used to determine the goodness of fit of a logistic regression model. In this test, a non-significant p-value (greater than the chosen level of significance, such as 0.05 or 0.01) indicates that the model fits the data well, whereas a significant p-value suggests a poor fit. As presented in Table 2, the chi-square value is 7.910 with 8 degrees of freedom, and the corresponding significance value (p-value) is 0.442. Since this p-value is substantially higher than both the 0.01 and 0.05 significance levels, the result is non-significant. This indicates that there is no significant difference between the observed and predicted values, confirming that the logistic regression model provides a good fit to the data.

	Step
	Chi-square
	df
	Sig.

	1
	7.910
	8
	.442


Table 2. Hosmer and Lemeshow test

The details of factors affecting the adoption of pesticides are presented in Table 3. Among the various independent variables analyzed using logistic regression, past experience with pesticide use was found to be marginally significant, with a p-value of 0.051. This indicates a positive influence on the adoption of pesticides, suggesting that farmers who have previously used pesticides are more likely to continue using them. Their prior experience may contribute to greater confidence in handling and applying pesticides, as well as a perception of their effectiveness in managing pest problems. Furthermore, this repeated usage may reinforce a belief in pesticides as a reliable solution for safeguarding crop yields, particularly in the face of recurring pest pressures.

In contrast, other variables such as age of the farmer, farm size, level of education, awareness of pest problems, social participation, agricultural credit, farming experience, irrigation facility, and occupation were found to be statistically non-significant. These factors did not show a notable effect on the decision to adopt pesticides in the study area. The constant term was statistically significant, suggesting that when all variables are held constant, the baseline tendency may lean toward non-adoption. This implies that while previous experience plays a role, the general propensity to adopt pesticides may not be strongly influenced by socio-economic or demographic factors alone, highlighting the complexity of farmer decision-making behavior.
	Comment by Obaidur Rashid: Result focused on the findings of key thins 
Table 3. Variables in the equation
	Factors
	B
	S.E.
	Wald
	df
	Sig.

	Age of farmer
	-.014
	.010
	2.104
	1
	.147

	Farm size
	-.087
	.098
	.775
	1
	.379

	Level of education
	.009
	.048
	.033
	1
	.856

	Awareness of pest problem
	.102
	.283
	.130
	1
	.718

	Social participation
	-.064
	.293
	.047
	1
	.828

	Credit
	-.089
	.381
	.055
	1
	.815

	Farming experience
	.024
	.016
	2.130
	1
	.144

	Annual income
	.000
	.000
	.356
	1
	.662

	Irrigation facility
	-.010
	.156
	.004
	1
	.951

	Occupation
	.003
	.149
	.000
	1
	.985

	Past experience with pesticides used
	.591
	.303
	3.815
	1
	.051**

	Constant
	-2.476
	.899
	7.583
	1
	.006


Note :  ** Significant at 5% level of significant

4. CONCLUSION
[bookmark: _GoBack]The study indicated that past experience with pesticide use is the primary factor influencing adoption among farmers in Junagadh district, highlighting that familiarity and confidence in using pesticides strongly guide their decisions. Other socio-economic and demographic factors, such as age, education, farm size, income, and social participation, were found to have minimal influence on adoption. This suggests that farmers rely more on practical experience than on formal knowledge or external support when deciding to use pesticides. The findings underscore the importance of providing hands-on training, awareness programs, and demonstration trials to help farmers gain practical experience with safe and effective pesticide use. Strengthening extension services and promoting responsible pest management practices can enhance adoption, ensure crop protection, and support sustainable agricultural productivity in the region.
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