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ABSTRACT 
	Chickpea cultivation plays a vital role in the agricultural economy. Understanding the factors that drive customer retention in chickpea seed markets is essential for shaping effective marketing strategies and policy interventions tailored to local farming practices. Therefore, the research was carried out in Surendranagar district to identify key determinants of customer retention in chickpea seed usage. Using a multi-stage sampling method, structured interviews were conducted with 124 farmers across four talukas. Factor analysis revealed ten significant components that together accounted for 66.53% (Eigen value > 1) of the variation in farmers' retention decisions. Influential elements included peer recommendations, soil compatibility, timely seed availability, technical support, and the role of brand image and advertising. These findings offer valuable insights into the drivers of grower loyalty and long-term engagement with chickpea seed suppliers. Stakeholders should focus on enhancing peer led outreach, ensuring region-specific seed suitability, streamlining supply chains, and investing in brand-building and farmer education initiatives. Such targeted strategies will help strengthen customer retention and improve overall productivity in the chickpea sector.
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1. INTRODUCTION 

Chickpea is an annual crop widely cultivate in semi-arid tropics. It is one of the most important pulse crops in India. There are two types of chickpea grown, Desi and Kabuli chickpea. Kabuli chickpeas, also known as garbanzo beans, have a larger, cream colored seed with a thin seed coat.  The desi type has a smaller, darker colored seed with a thick seed coat. Almost every part of the chickpea crop has commercial value and is most commonly used as dal, followed by whole grain and flour. Chickpea is the fourth largest grain-legume crop in the world following soybean, dry pea and dry bean. Developing countries like India, China, Brazil, Turkey and Mexico account for nearly two thirds of global chickpea production (Kumar, 2010). India is the world's largest chickpea producer, with recent production around 13.75 million tonnes in 2021-22. While area has seen a marginal negative trend or stagnant growth over certain periods, overall growth in production is primarily driven by a positive growth in yield (Ghadiya & Maheta, 2018; Merga & Haji, 2019; Phiri et al., 2023; Oganja et al., 2024a; Bani et al., 2025). Chickpea production has increased in India due to several factors, including government support through rising Minimum Support Prices (MSP) and programs like the National Food Security Mission (NFSM), the introduction of high-yielding, disease-resistant, and short-duration varieties which transformed the farmers purchasing or retention pattern (Sathish et al., 2022; Nariya et al., 2024; Oganja et al.,2024b). Apart from this adoption of modern crop cultivation practice also lead to higher yield of chickpea (Rohit et al., 2015; Parmar et al., 2024; Pithiya et al., 2024a; Kumar et al., 2024a). Key producing states of chickpea include Madhya Pradesh, Rajasthan, Maharashtra, Gujarat, and Uttar Pradesh contribute about 86 percent of the total production. On the other hand, it is the largest importer and exporter of chickpea (Sharma & Singh, 2024; Bharodia et al., 2025).
Surendranagar district in Gujarat is known for its significant chickpea cultivation, contributing to the livelihoods of thousands of farmers and traders. In recent years, however, the dynamics of agricultural marketing and customer loyalty have shifted due to increased competition, changing consumer preferences, and evolving supply chain practices (Kormla et al., 2015; Katariya et al.,2016; Sulthana et al.,2019; Vasoya et al.,2024; Nakum et al., 2024a). Understanding what drives customer retention in this context is crucial for ensuring sustainable growth and profitability for stakeholders involved in chickpea production and distribution. So, there ia an opportunity to explore the determinants of customer loyalty such as product quality, pricing strategies, trust, and service reliability that can help farmers and agribusinesses build long-term partnerships and improve market resilience (Sathish et al., 2019; Pithiya et al., 2024b; Kumar et al., 2024b). Despite the higher yield farmers also facing the problems like high input costs, unstable market prices and institutional issues including poor access to credit and extension services (Ghangale et al., 2018; Vennila et al., 2018; Nakum et al., 2024b).
This study seeks to explore and evaluate the critical factors influencing customer retention in the chickpea crop market of Surendranagar district. By examining the perspectives and experiences of local farmers, the research aims to generate practical insights into the dynamics of buyer loyalty and long-term engagement. The outcomes are intended to support agricultural stakeholders in crafting focused strategies that elevate customer satisfaction, strengthen trust, and encourage sustained business relationships. 
2. material and methods 
The study was conducted in Surendranagar district of Gujarat state. The multi-stage sampling technique was used and total 124 number of chickpea farmers from four talukas i.e Wadhvan, Limdi, Sayla and Dhrangadhra were interviewed for collecting information by using the designed schedule. The data was collected by survey method adopting personal interview. Analytical tool like Factor Analysis was used for research study (Vennila et al., 2023).



Where, 
	Xi = ith Standardized variable
            Aij =Standardized multiple regression coefficient of variable ith common factor
	F = Common factor
            Vi = Standardized regression coefficient of variable ith on unique factor ith
            Ui= Unique factor for variable ith
            m = Number of common factors

The unique factors are uncorrelated with each other and with the common factor. The common factor themselves can be expressed as linear combination of observed variable. The unique factor model is expressed as below:

Where,
	Fi = Estimate of ith factor 
	Wi = Weight or factor score coefficient 
	𝑘 = Number of variable
	X1
	=
	Was the chickpea seed available when you needed it for sowing? (Yes=1 /                                  No=0)

	X₂ 
	= 
	Did you choose the chickpea seed based on suggestions from other farmers? (Yes=1/ No=0) 

	X₃ 
	= 
	 How would you describe brand image of company? (Excellent=3 /Good=2 /Average=1) 

	X₄ 
	= 
	Did you notice impurities and off-types including other crop? (Yes=1 / No=0) 

	X₅ 
	= 
	Did you notice any pest or disease problems during the crop cycle? (Yes=1 /  No=0) 

	X₆ 
	= 
	Was the selected chickpea variety suitable for the soil type in your region? (Yes=1 /   No=0) 

	X₇ 
	= 
	Was the cost of the seed affordable for your budget? (Yes=1 / No=0) 

	X₈ 
	= 
	Were you influenced by an advertisement to select this company? (Yes=1 / No=0) 

	X₉ 
	= 
	Did the seed company provide any technical or advisory support? (Yes=1 / No=0) 

	X₁₀ 
	= 
	Does the seed supplier offer a buy-back guarantee for chickpea produce? (Yes=1 / No=0) 

	X₁₁ 
	= 
	How do you rate the overall health and quality of the harvested chickpea? (Excellent=3 /Good=2 /Average=1) 

	X₁₂ 
	= 
	Have you used the same chickpea seed variety in previous seasons? (Yes=1 / No=0)

	X13 
	= 
	How do you assess the overall quality of the seed? (Excellent=3 /Good=2 /Average=1) 

	X14 
	= 
	Was the market price of the seed reasonable? (Yes=1 / No=0) 

	X15 
	= 
	What was the yield obtained from using this company variety? (More than 360 kg=3/between 360-280 kg=2, less than 280kg=1) 

	X16
	=
	Which following variety you choose for crop? (RENO 103=1,GG-3=2,GG-5=3)

	X17
	=
	What is expected viability period of the seed? (2 years=1,2-4 years=2,more than 4 years=3)

	X18
	=
	Were you able to obtain the quantity of seed at showing time? (Yes=1 / No=0)

	X19
	=
	Was the seed certified as having been pathogen tested? (Yes=1 / No=0) 

	X20
	=
	How would you describe the physical size and uniformity of the seeds? (Excellent=3 /Good=2 /Average=1)

	X21
	=
	Did you have a relationship of trust with the seed supplier or company representative? (Yes=1 / No=0)

	X22
	=
	Did you aware about other variety of this company? (Yes=1 / No=0)
                                                                                (Deshmukh et al., 2023)



3. RESULT AND DISCUSSION
[bookmark: _Hlk189322621]
3.1 Factors determining the customer retention
“The determination or identification of the factors which are responsible for retention of customer the factor analysis was used to reduce data or remove highly correlated data and form a group of highly correlated variables into a factor among grouped uncorrelated data. The various variables were put into data, which were affecting on the retention decision of the chickpea growers in the Surendranagar district (MENDPARA, 2021). The model was run by using the SPSS statistical tools of social sciences and systematically results are presented in the table 1 and depicted in the figures 1.

Firstly, data was analyzed to check the similarities and dissimilarities in the correlation matrix and the variables that were not similar, that removed from the analysis i.e., these variables were not correlated with any other variable in the study and cannot form the factor so they were removed from the study. The approximately 22 variables were studied under the factor analysis by using the component principal factor extraction method is presented in the table 1.
 
“The communalities indicate the variance in each variable that is accounted for all variables variance. The initial communalities are estimated the variance in each variable accounted by all factors there the values of the initial communalities are 1.00 that is mean further extraction can be done. In sense of the extraction communalities is represented the estimates of variance of the variable accounted for all the component and generally it considers to be greater than 0.5. Therefore, it needs to be extracted from the analysis. However, this variable does not estimate the variance among them or very small difference found in these variables. At last, these variables are extracted from the analysis for the further process” (MENDPARA, 2021).











Table 1. Communalities of the factor analysis
	Communalities

	
	Initial
	Extraction

	Suggestions from other farmers
	1
	0.770

	Suitable for soil
	1
	0.808

	Cost of the seed 
	1
	0.650

	Technical or advisory support from company
	1
	0.575

	Availability of seed
	1
	0.631

	Advertisement influence
	1
	0.804

	Guaranteed buy back from company
	1
	0.612

	Brand image or reputation 
	1
	0.547

	Overall quality of seed
	1
	0.643

	Quantity required 
	1
	0.545

	Market price of seed
	1
	0.673

	Viability period of seed
	1
	0.595

	Previous experience
	1
	0.809

	Seed Pathogen tested
	1
	0.713

	Health and quality of produce
	1
	0.745

	Physical size of the seed
	1
	0.524

	Freedom from pest and diseases
	1
	0.578

	Yield from crop
	1
	0.699

	Awareness of other varieties
	1
	0.593

	Relationship trust
	1
	0.682

	Seed purity
	1
	0.644

	Number of varieties
	1
	0.548



KMO and Bartlett’s test was run to check the adequacy of the sample, and the result presented in the table 2 revealed that there is sample adequacy for the analysis because KMO > 0.5 and it is acceptable for the factor analysis. Also approx. chi square (423.52) found significant at 1 percent level of significance with 246 degrees of freedom.




Table 2. KMO and Bartlett’s test of sample adequacy
	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	.670

	Bartlett's Test of Sphericity
	Approx. Chi- Square
	423.52

	
	
Df
	
246

	
	Sig.
	.000


* Significant at 1% level of significant

[bookmark: _GoBack]Factor analysis revealed that there are ten factors that collectively accounted for  66.53 percent of variation in the farmers’ response. These factors are presented in the table 3 and represented through the scree plot in the fig.1 based on eigen value 1 and with the varimax rotation and using 14 iteration by using principal analysis as an extraction method. These ten factors are explained under the following heads(MENDPARA, 2021).
[image: ]Fig. 1 Scree plot of variables in factor analysis
Factor 1 (Influencing and physiological character) consisted of two variables: suggestions from other farmers and suitability of the seed to the soil. Peer relationships significantly influence farmers' production behavior, as growers often rely on fellow farmers' recommendations. Soil condition is a critical factor, prompting farmers to assess soil efficiency before selecting a seed variety. Farmers believed the crop was well-suited to their soil, primarily for convenience, since a mismatch between seed and soil can result in lower yields and financial loss. Factor 2 (Cost and availability) captured three variables: consideration of seed cost, availability, and technical or advisory support from the company. The high cost of imported and certified seeds was frequently cited as the main reason farmers retained seeds until they became highly degenerated, highlighting the need for affordable and accessible seed options supported by reliable technical guidance.
Factor 3 (Company promotion) included two key variables: advertisement influence and guaranteed buy-back schemes, both of which significantly enhance customer retention in Surendranagar’s chickpea market. Advertising not only boosts brand visibility but also educates farmers and fosters emotional trust, while buy-back offers reduce financial risk and encourage repeat purchases, strengthening long-term relationships between producers and customers. Factor 4 (Quality of seed and brand image) comprised brand reputation and seed quality, with farmers showing strong loyalty to specific varieties as a marker of quality. Although companies provide tags with seed information, farmers often remain uncertain about the actual contents, highlighting the need for a reliable system to assure seed quality. Farmers tend to purchase seeds based on the company's image, and those with a strong brand reputation are preferred. Factor 5 (Quantity required of seed) focused on the supply of seeds in quantities aligned with crop-specific seed rates, ensuring that farmers receive adequate volumes for different chickpea varieties, especially those requiring higher seed input.



Factor 6 (Price and experience) included three key variables: market price of seed, seed viability period, and farmers’ previous experience with the variety. Farmers often make emotionally driven decisions, preferring seeds that have performed well in the past, while avoiding those linked to poor outcomes. The market price of seed directly influences the profitability of the produce, with higher prices offering greater financial benefits. Seed viability is crucial for future planting, as viable seeds lead to better crop yields and sustained productivity. Factor 7 (Pathogenic influence) focused on whether the seed is pathogen-tested, a critical consideration for farmers who avoid purchasing untreated seeds due to the risk of disease. Farmers are aware that seeds from certain regions may carry specific pathogens, and there is a common belief that imported seeds are generally more disease-resistant and offer higher productivity.

Table 3. Factors determining the customer retention
	
	Factors

	Variables
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Suggestions from other farmers
	0.867
	-0.128
	0.015
	0.042
	-0.097
	0.08
	-0.347
	0.128
	0.042
	0.099

	Suitable for soil
	0.843
	-0.419
	0.102
	-0.035
	-0.062
	0.096
	-0.247
	0.148
	0.062
	0.102

	Cost of the seed 
	0.254
	0.612
	0.06
	0.152
	0.026
	-0.079
	-0.543
	-0.23
	-0.142
	-0.363

	Technical or advisory support from company
	0.155
	0.573
	-0.218
	0.043
	0.38
	-0.255
	-0.018
	0.073
	0.35
	-0.34

	Availability of seed
	0.008
	0.461
	-0.061
	0.26
	0.184
	-0.61
	0.144
	0.312
	0.169
	0.122

	Advertisement influence
	0.101
	0.132
	0.521
	0.092
	-0.348
	-0.061
	0.17
	0.036
	0.315
	-0.11

	Guaranteed buy back from company
	-0.034
	0.104
	0.498
	0.063
	0.19
	0.22
	0.145
	-0.162
	0.065
	0.188

	Brand image or reputation 
	-0.059
	-0.025
	0.05
	0.642
	0.035
	0.198
	0.18
	-0.54
	0.03
	-0.112

	Overall quality of seed
	-0.04
	0.119
	0.149
	0.569
	-0.045
	0.212
	-0.357
	-0.127
	-0.137
	0.105

	Quantity required
	-0.119
	-0.256
	0.164
	0.137
	0.693
	-0.054
	-0.095
	0.079
	0.12
	-0.018

	Market price of seed
	-0.197
	-0.117
	-0.465
	-0.345
	0.245
	0.642
	-0.59
	0.211
	-0.997
	-0.632

	Viability period of seed
	0.423
	0.068
	0.13
	0.132
	0.122
	0.517
	0.231
	-0.533
	-0.604
	0.132

	Previous experience
	0.067
	0.124
	-0.739
	0.108
	-0.54
	0.413
	0.242
	-0.094
	0.07
	0.188

	Seed Pathogen tested
	0.125
	0.213
	0.048
	-0.134
	0.33
	0.22
	0.344
	0.133
	-0.236
	-0.137

	Health and quality of produce
	-0.266
	0.078
	0.128
	0.283
	-0.049
	0.312
	-0.155
	0.633
	0.117
	-0.107

	Physical size of the seed
	-0.452
	-0.762
	-0.258
	0.274
	0.04
	-0.234
	0.19
	0.393
	-0.914
	-0.035

	Freedom from pest and diseases
	-0.674
	-0.09
	-0.49
	0.049
	-0.02
	0.168
	0.118
	0.152
	0.491
	0.057

	Yield from crop
	-0.109
	-0.076
	0.16
	-0.292
	0.086
	0.154
	-0.705
	0.202
	0.318
	0.102

	Awareness of other varieties
	0.023
	-0.51
	0.287
	-0.003
	0.125
	-0.451
	0.265
	-0.193
	0.313
	-0.424

	Relationship trust
	-0.485
	0.432
	0.03
	-0.401
	-0.02
	0.034
	0.019
	0.23
	0.049
	0.479

	Seed purity
	-0.645
	-0.202
	-0.141
	0.104
	0.114
	-0.346
	-0.246
	-0.509
	-0.035
	0.474

	Number of varieties
	-0.334
	-0.435
	0.145
	0.131
	-0.566
	-0.436
	0.133
	0.241
	-0.12
	0.342

	Eigenvalues
	2.074
	1.75
	1.4
	1.61
	1.37
	1.13
	1.324
	1.147
	1.243
	1.108

	% of Variance
	10.23
	9.43
	8.09
	7.234
	5.783
	5.7
	5.34
	5.014
	5.023
	4.689

	Cumulative %
	10.23
	19.66
	27.75
	34.98
	40.76
	46.46
	51.8
	56.82
	61.84
	66.53










Factor 8 (Health status and seed influence) included two variables: the health of the produce and seed size, both of which serve as tangible indicators of seed quality. Smaller seeds are often associated with virus-infected or diseased stock, while overly large seeds require higher seed rates and tend to produce a greater proportion of undersized output. Farmers who cultivate high-quality seeds in their fields typically achieve better yields and command higher selling prices. Factor 9 (Seed competency) comprised freedom from pests and diseases, crop yield, and awareness of alternative varieties. At the start of the season, farmers prioritize purity and disease-free seeds, though seed tags provide information, the actual contents remain uncertain. With varieties differing in maturity periods, companies should emphasize early maturity traits, high germination rates, and per-hectare profitability. Awareness programs are essential to educate chickpea growers about available varieties, helping them make informed choices. Factor 10 (Purity and varieties) focused on relationship trust, seed purity, and the range of available varieties. Strong relationships between dealers and companies influence repurchase decisions, making it vital for companies to maintain customer satisfaction and dealer engagement. Meeting farmers’ expectations fosters loyalty and encourages long-term commitment to the brand.

4. CONCLUSION
Factor analysis using principal component extraction and varimax rotation identified ten key dimensions influencing seed retention in the chickpea crop market in Surendranagar district, each closely tied to customer retention outcomes. These factors include the strong influence of peer recommendations and the suitability of the seed to the soil, the importance of timely availability and technical support, and the impact of brand image and advertising. These factors helped to determine buyer satisfaction and loyalty. It is recommended that stakeholders prioritize peer-driven outreach and region-specific seed development to enhance retention. Strategic investment in technical support and brand visibility will further strengthen customer loyalty. Stakeholders can develop more effective seed marketing and distribution strategies toward chickpea seeds.
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