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Abstract: Indian agriculture is vital to the nation’s economy, employing a large portion of the population and contributing significantly to GDP. The sector uses both traditional and modern farming methods, supported by diverse climatic zones suitable for various crops. However, challenges such as small landholdings, erratic monsoons and limited irrigation persist. Pests like stink bugs and armyworms further threaten yields, leading farmers to rely heavily on insecticides like chlorpyriphos 20% EC. A study was conducted in Upleta Taluka, Rajkot, Gujarat, to understand farmers' purchasing behavior and brand preferences. The survey of 200 farmers showed most are small-scale, middle-aged males with low to moderate education and income. Traditional irrigation is common and private dealers are the main source of insecticides. Key factors influencing purchases include price, quality and past experience, while financial constraints and limited credit pose significant challenges. Brand awareness is low, with farmers relying on dealers and peers for information.
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 1. Introduction
Agricultural development has deep historical roots across different parts of the world. Around 10,000 years ago, the earliest farming practices originated in the Fertile Crescent, a region covering parts of modern-day Iraq, Turkey, Syria, and Jordan. Early settlers in this region began collecting edible seeds through methods such as fire-stick farming and forest gardening. As these communities adopted a more settled way of life, they started cultivating staple crops like wheat, barley, lentils, peas, chickpeas, flax and bitter vetch. In Africa’s Sahel region, crops such as rice and sorghum were domesticated approximately 7,500 years ago. In India, agriculture plays a vital role in the economy, utilizing nearly 47% of the country’s land area. Over 70% of Indian households rely on agriculture for their livelihood. In 1950–51, this sector employed about 76% of the population, which declined to 52% by 2012–13. Despite this decrease, agriculture remains crucial to India’s economy, contributing significantly to exports and supporting related industries like textiles (e.g., cotton) and sugar production (e.g., sugarcane). (Sharma et al. 2018 and Jain et al. 2023).
Pesticides play a crucial role in modern agriculture by minimizing crop damage and enhancing both yield and quality. Their origins trace back to ancient times, evolving from naturally derived substances to advanced synthetic formulations. These chemicals are broadly categorized into herbicides, insecticides, fungicides and rodenticides each designed to address specific agricultural threats. Herbicides, used to suppress weed growth, have seen increased application in India due to workforce shortages. Insecticides are formulated to control harmful insect populations and come in diverse chemical types. Rodenticides are used to manage rodents that damage crops, while fungicides, which treat fungal infections, represent a significant portion of global pesticide use. However, alongside their advantages, pesticides can also lead to environmental concerns, highlighting the importance of their responsible and regulated application. (Saini and Sharma, 2019).
As reported by Assad and co-workers (2021), approximately 7 million tons of chemical pesticides are manufactured worldwide annually, with around 4.6 million tons being used. Europe leads in pesticide consumption, accounting for 45% of global usage, followed by the United States at 24%, while India contributes a relatively smaller share of 3.75%. Herbicides dominate the global pesticide market (50%), followed by fungicides (22.5%) and insecticides (20.4%) (Reddy et al., 2024). In 2020, the U.S. and Brazil were the top consumers. Global pesticide sales are projected to grow by 5.5 percent annually through 2031 (Salceanu et al., 2022) India initiated its pesticide production in 1952 with the manufacture of BHC. Currently, the country stands as the fourth-largest producer of pesticides globally but ranks 12th in terms of consumption, accounting for only 1% of worldwide usage. Among different types, insecticides are the most commonly utilized. Maharashtra and Uttar Pradesh are the top consumers within India, collectively responsible for 41% of the nation's pesticide use. (Nayak & Solanki, 2021). The study aimed to assess farmers’ purchasing behaviour, problems and preferences towards various brands of insecticides for castor crops related to the company's products.
1.1 Objectives
1. To study the socio-economic profile of farmer 
2. To understand the purchasing behaviour of farmer about Chlorpyriphos 20% EC insecticide 
3. To identify the problems faced by farmers in purchasing Chlorpyriphos 20% EC insecticide 
4. To study farmers preference toward various brand of Chlorpyriphos 20% EC insecticide
2.Review of Literature
Gohel et al. (2023) studied farmers in Mangrol Taluka, Junagadh, and found most were middle-aged males with higher secondary education and annual incomes between ₹5–10 lakhs. They typically had large families and farmed 2.5–5 hectares with irrigation. Agro-service centers were the main source of inputs, with product quality being the top purchasing factor. Farmers were highly satisfied with insecticide performance, and retailer recommendations significantly influenced their buying decisions.
Harish et al. (2023) studied pesticide brand preferences among 80 farmers in Guntur district villages. The research found that dealer recommendations and pricing were the most influential factors in farmers' choices, followed by past brand experiences. Major brands included Bayer, Syngenta, BASF, and UPL. Factors like availability, brand image, and discounts had lesser impact. The study suggests companies tailor marketing strategies to focus on affordability and dealer influence.
Kumar et al. (2023) studied consumer buying behavior of insecticides in Muzaffarnagar, using interviews with 120 farmers and 35 dealers. Most farmers preferred buying from cooperatives due to credit availability, while dealers favored branded products. Both groups preferred Syngenta for its quality. Agrochemical companies used strategies like discounts, field demos, and promotions to boost demand.
Paghadar et al. (2023) studied 120 sesame farmers in Jamnagar, Gujarat, focusing on their awareness and buying behavior regarding insecticides. While farmers were informed about dosage, bio-pesticides, and solution preparation, they lacked knowledge of sprayer types, brands, and optimal spraying times. Purchasing decisions were mainly influenced by past experience, dealer advice, and brand image. Key challenges included high costs, no discounts, product quality concerns, adulteration risks, and limited availability of preferred insecticides.
Vasoya et al. (2023) studied farmers' insecticide purchasing behavior for cumin in Dhrol Taluka, Jamnagar, using data from 100 farmers and 20 dealers. The main challenge was the lack of credit facilities, along with high costs, limited technical support, and concerns about quality and health hazards. Dealers’ profit-driven recommendations and lack of equipment and labor also affected decisions. Price was the top purchasing factor, followed by quality, brand reputation, word-of-mouth, availability, promotions, and minimal side effects.
Zalavadiya and Mishra (2023) studied 150 chickpea farmers and 25 dealers in Junagadh district to assess pesticide awareness and brand preferences. Most farmers depended on retailers for information, with brand choices influenced by product perception, social influence, price, and ease of use. Challenges included limited technical knowledge, lack of health hazard awareness, and pesticide unavailability. Dealers faced low profit margins, tough competition, and high transport costs.
Badekhan and Devi (2018) studied 120 cotton farmers in Karnataka and found that older and larger-scale farmers were more inclined to adopt new technologies and had higher education levels. Large farmers spent the most on pesticides and achieved the highest yields. Despite financial constraints, many farmers prioritized pesticide use, though usage decreased with larger landholdings. The study highlighted limited awareness of pesticide toxicity and emphasized the need for training and awareness programs.
3. Materials and Methods 
The study employed a structured interview schedule to gather data aligned with its objectives. It was conducted in selected villages of Rajkot district, using primary data from farmers and secondary data from literature, publications and websites. A descriptive research approach was adopted to explore key aspects of castor farming. Using non-probability purposive sampling, 200 castor farmers were surveyed over 60 days. Data were analyzed through Descriptive Statistics, Weighted Average Mean and Garrett’s ranking method.
Sample Distribution:
Sample was collected from the selected villages of Upleta taluka of Rajkot district.
Table.1 Sample Distribution
	Sr. No.
	Name of Village
	No. of Farmers

	1.
	Bhayavadar
	20

	2.
	Bhankh
	20

	3.
	Dhank
	20

	4.
	Dumiyani
	20

	5.
	Isra
	20

	6.
	Kolki
	20

	7.
	Upleta
	20

	8.
	Nagvadar
	20

	9.
	Vadla
	20

	10.
	Mojira
	20

	
	Total
	200



4. Result and Discussion
4.1 To study the socio-economic profile of farmer 
Table 2. Gender of the respondents
	Sr.No.
	Gender
	Frequency
	Percentage

	1.
	Female
	9
	4.50

	2.
	Male
	191
	95.50

	
	Total
	200
	100.00


(Source: Field Survey, 2025)
Table 3. Age of the respondents
	Sr.No.
	Age (years)
	Frequency
	Percentage

	1.
	< 25
	2
	1.00

	2.
	26-35
	13
	6.50

	3.
	36-45
	42
	21.0

	4.
	46-55
	109
	54.5

	5.
	Above 55
	34
	17.00

	
	Total
	200
	100.00


(Source: Field Survey, 2025)
Table 4. Education level of the respondents
	Sr.No.
	Education
	Frequency
	Percentage

	1.
	Illiterate
	13
	6.50

	2.
	Below SSC
	64
	32.0

	3.
	SSC
	77
	38.5

	4.
	HSC
	29
	14.50

	5.
	Diploma
	11
	5.50

	6.
	UG/PG
	6
	3.00

	
	Total
	200
	100.00


(Source: Field Survey, 2025)
Table 5. Income level of the respondents
	Sr.No.
	Income of Farmers (Rs.)
	Frequency
	Percentage

	1.
	< 1 Lakh
	85
	42.50

	2.
	1 -5 Lakh
	81
	40.50

	3.
	5-10 Lakh
	21
	10.50

	4.
	≥ 10 Lakh
	13
	6.50

	
	Total
	200
	100.00


(Source: Field Survey, 2025)
Table 6. Total land holding capacity of the respondents
	Sr.No.
	Total Landholdings (Ha)
	Frequency
	Percentage

	1.
	< 1 Acre
	109
	54.00

	2.
	1 to 5 Acre
	60
	30.00

	3.
	5 to 10 Acre
	17
	9.00

	4.
	≥ 10 Acre
	14
	7.00

	
	Total
	200
	100.00


(Source: Field Survey, 2025)
Table 7. Type of farming of the respondents
	Sr.No.
	Type of Farming
	Frequency
	Percentage

	1.
	Irrigated
	190
	95.00

	2.
	Rainfed
	10
	5.00

	
	Total
	200
	100.00


(Source: Field Survey, 2025)
Table 8. Type of irrigation of the respondents
	Sr.No.
	Type of Irrigation
	Frequency
	Percentage

	1.
	Drip irrigation
	17
	8.00

	2.
	Furrow irrigation
	183
	92.00

	
	Total
	200
	100.00


(Source: Field Survey, 2025)
Table 9. Type of crop grown by the respondents
	Sr.No.
	Crop grown by farmer
	Frequency
	Percentage

	1.
	Kharif
	15
	7.00

	2.
	Kharif, Rabi
	141
	71.00

	3.
	Kharif, Rabi, Zaid
	44
	22.00

	
	Total
	200
	100.00


	(Source: Field Survey, 2025)
This study involved a total of 200 individuals, the vast majority of whom were male. Specifically, 191 participants (95.5%) identified as male, while only 9 participants (4.5%) were female, highlighting a significant gender imbalance. The age distribution revealed that the sample was predominantly middle-aged, with 54.5% falling within the 46–55 age group. This was followed by 21% aged 36–45, and 17% aged over 55. A smaller portion, 6.5%, were between 26–35 years and only 1% were under 25, indicating limited representation of younger individuals.
In terms of education, the majority of respondents had completed their Secondary School Certificate (SSC), accounting for 38.5%. An additional 32% had education levels below SSC. Those with a Higher Secondary Certificate (HSC) made up 14.5% of the sample. A small number were illiterate (6.5%), while 5.5% held a diploma. Only 3% of the respondents had attained an undergraduate or postgraduate degree, suggesting a generally low level of formal education among participants.
When analyzing income levels, it was found that 42.5% of farmers reported earning less than ₹1 lakh annually, while 40.5% earned between ₹1 lakh and ₹5 lakh. A smaller group (10.5%) had incomes ranging from ₹5 lakh to ₹10 lakh and just 6.5% earned ₹10 lakh or more annually. This income distribution indicates that most of the surveyed farmers belonged to lower or middle-income brackets. In terms of landholdings, a majority of the farmers (54%) owned less than one acre of land. About 30% owned between one and five acres, while 9% held between five and ten acres. Only 7% owned more than ten acres, further illustrating the predominance of small-scale farmers.
Regarding irrigation practices, 92% of the farmers used furrow irrigation, while only 8% had adopted drip irrigation, indicating limited use of modern irrigation techniques. Seasonal cropping patterns showed that 71% of the respondents cultivated crops during both the Kharif and Rabi seasons. Meanwhile, 22% grew crops in all three major agricultural seasons Kharif, Rabi, and Zaid while only 7% cultivated crops exclusively during the Kharif season. These findings suggest that most farmers engage in multi-seasonal farming practices.
4.2 To understand the purchasing behaviour of farmer about Chlorpyriphos 20% EC insecticide 
Table 10. Source of insecticide purchase by respondents
	Sr.No.
	Source of insecticide purchase
	Frequency
	Percentage

	1.
	Both from private dealer and agriculture department
	35
	17.00

	2.
	Only private dealers
	165
	83.00

	
	Total
	200
	100.00


(Source: Field Survey, 2025)

A significant majority, 83%, purchased insecticides exclusively from private dealers, while 17% sourced them both from private dealers and the agriculture department. However, when it came to brand awareness, 80% of the respondents reported not knowing the company behind the insecticides they used, while only 20% indicated awareness of the brand or manufacturer.
Table 11. Factors Influence to Purchasing of Chlorpyriphos 20% EC Insecticide for Castor Crop
	Sr.No.
	Factor
	Mean Score
	Result

	1.
	Quality
	1.22
	Strongly Agree

	2.
	Brand image
	1.94
	Agree

	3.
	Price
	1.075
	Strongly Agree

	4.
	Past experience
	1.775
	Strongly Agree

	5.
	Packaging size
	2.81
	Neutral

	6.
	Timely availability
	2.065
	Agree

	7.
	Recommendation by Agro service center
	1.965

	Agree


(Source: Field Survey, 2025)
(S.D.= Strongly Disagree, D= Disagree, N= Neutral, A= Agree, SA= Strongly Agree)

Based on the mean scores provided by the respondents, several factors were identified as influential in their choice of insecticides. Quality received a mean score of 1.22, indicating a strong agreement regarding its importance. Price was also rated very highly, with a mean score of 1.075, showing strong agreement as a key consideration. Past experience held similar weight, scoring 1.775 and falling under the "strongly agree" category as well. Brand image was also viewed positively, with a mean score of 1.94, reflecting general agreement. Recommendations from agro service centers followed closely, with a score of 1.965, also in the "agree" range. Timely availability was considered important, earning a mean score of 2.065. However, packaging size was met with a more neutral response, as indicated by its mean score of 2.81.




4.3 To identify the problems faced by farmers in purchasing Chlorpyriphos 20% EC insecticide 
Table 12. The problems faced by farmers in purchasing Chlorpyriphos 20% EC insecticide
	Problems
	Mean Score
	Rank

	High Price
	71.655
	1

	Lack of Credit Availability
	62.385
	2

	No Discount
	38.52
	3

	Product Availability
	32.56
	4

	Poor Quality of Products
	24.265
	5

	Fear of Adulteration
	13.985
	6


(Source: Field Survey, 2025)
The analysis of consumer problems reveals that the most significant issue faced is high pricing, with a mean score of 71.655, ranking it first. This is followed closely by a lack of credit availability, which holds the second rank with a mean score of 62.385. The absence of discounts is the third most pressing concern, scoring 38.52. Product availability is also a noteworthy issue, ranking fourth with a mean score of 32.56. Poor quality of products stands at fifth place, with a score of 24.265, while the fear of adulteration, though still relevant, is the least concerning among the listed problems, ranking sixth with a mean score of 13.985. These findings highlight that financial factors and product accessibility are the primary challenges consumers face.

4.4 To study farmers preference toward various brand of Chlorpyriphos 20% EC insecticide
Table 13. The source for brand information
	Source of information
	Garrett Score
	Rank

	Dealers/retailers
	76.73
	1

	Company representatives
	65.005
	2

	Co farmers/friends
	64.675
	3

	Farmer meetings
	56.775
	4

	Demonstrations
	49.885
	5

	TV programs/radios
	45.755
	6

	Posters/pamphlets
	42.255
	7

	Social media
	38.14
	8

	Exhibitions
	32.64
	9

	Products testimonial drives
	22.14
	10


(Source: Field Survey, 2025)
The analysis of sources of brand information indicates that dealers and retailers are the most influential, with a Garrett score of 76.73, placing them at the top rank. Company representatives follow in second place with a score of 65.005, while co-farmers and friends are a close third with a score of 64.675, highlighting the importance of personal and professional networks in information dissemination. Farmer meetings also play a significant role, ranking fourth with a score of 56.775. Demonstrations and TV programs or radio broadcasts rank fifth and sixth respectively, with scores of 49.885 and 45.755. Posters and pamphlets are ranked seventh with a score of 42.255, while social media follows in eighth place with 38.14. Exhibitions and product testimonial drives are less relied upon, with scores of 32.64 and 22.14, ranking ninth and tenth respectively. Overall, traditional and interpersonal sources dominate as the primary channels through which brand information is acquired.

Table 14. The Brand prefer by farmers for Chlorpyriphos 20% EC insecticide
	Sr.No.
	Brand Preference*
	Frequency
	Percentage

	1.
	ABC
	31
	15.50

	2.
	DEF
	48
	24.00

	3.
	GHI
	9
	4.50

	4.
	JKL
	75
	38.50

	5.
	MNO
	29
	14.50

	6.
	PQR
	8
	4.00

	
	Total
	200
	100.00


(Source: Field Survey, 2025)(*codes given are brand name of different company) 

The data on brand preference reveals that JKL is the most preferred brand among respondents, chosen by 75 individuals, which accounts for 38.50% of the total. It is followed by DEF, preferred by 48 respondents or 24.00%. ABC ranks third with 15.50% (31 respondents), while MNO is chosen by 29 respondents, making up 14.50%. GHI and PQR have relatively lower preferences, with 4.50% (9 respondents) and 4.00% (8 respondents) respectively.
5. Conclusion 
The survey of 200 farmers in Upleta Taluka revealed several key insights into the agricultural landscape, including a predominance of small-scale, middle-aged and male farmers with low to moderate education and income levels. Traditional irrigation methods and seasonal cropping practices are prevalent and private dealers dominate the insecticide distribution network. Price, quality, and previous experience are the primary factors influencing product choice, while financial constraints such as high insecticide costs and limited credit remain major challenges. Brand awareness is generally low and dealers, retailers and peer recommendations are the most trusted sources of product information.
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