


Comparative Technical Efficiency and Constraints in Seed and Grain Production of Chickpea Variety JAKI-9218 in Amravati District of Maharashtra, India

ABSTRACT
Chickpea is one of the major pulse crop, cultivated in Amravati. Chickpea cultivation in India covered approximately 960.84 thousand hectares, yielding 11.34 million tonnes with an average productivity of 1180 kg/ha. The present study was undertaken to conduct a Comparative Technical Efficiency and Constraints in Seed and Grain Production of Chickpea Variety JAKI-9218 in Amravati District of Maharashtra. The study aimed to identify and analyze the determinants of technical efficiency and to evaluate the major constraints faced by farmers engaged in certified seed and grain production. Amravati district was purposively selected due to its suitability and popularity for cultivating the JAKI-9218 variety. Within the district, two tehsils—Chandur Railway and Morshi—were purposively selected, as they have a larger area under chickpea cultivation. A total of 120 farmers were selected 60 engaged in certified seed production and 60 in grain production. This paper shown the factors affecting of technical efficiency and constraints faced by chickpea producers. Efficiency analysis showed that irrigation, family size, and education significantly influenced seed producers’ performance, while irrigation and landholding were key determinants for grain producers. Garrett Ranking Analysis showed that labour-related problems, especially labour scarcity during peak seasons and high wage rates, were the major constraints in both seed and grain production. Seed producers additionally faced issues like seed plot maintenance, risk of rejection, and limited credit access, while grain producers struggled with poor seed quality and high input costs. Addressing these challenges through improved irrigation, labour support, training, and access to quality inputs can further enhance productivity, profitability, and sustainability in chickpea cultivation.
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1. INTRODUCTION
Chickpea (Cicer arietinum L.) is one of the major pulse crops grown in India. Domesticated chickpea has been found in Turkey since 3500 BC. Chickpea need subtropical or tropical climate with more than 400 mm of annual rainfall. Chickpea is the most important pulse crop, which is commonly known as “Gram” or ‘Bengal gram, its, play an important role in food security, nutritional security, income security and environmental sustainability, besides of their nutritional value, it’s enhanced the fertility of soil in terms of yield of subsequent crops (Srivastava et al. 2010). India is the major producer and consumer of pulses globally. Chickpea is a self-pollinated true diploid (2n=2x=16) cool season leguminous crop. It is also known with different common names viz., Bengal gram, gram, garbenzo bean and Chana. Chickpea is a legume which is being cultivated for its edible seed and sprouts across Asia. Chickpea is an important food legume commodity and have a diverse use with specific consumer preference in the global market. (Chavan et al. 2024). Chickpea is most important pulse crop of India contributing about 30% of total pulses acreage and about 48% of total pulses production of the nation. Chickpea is widely consumed in the country as it is the most affordable source of nutritional protein for vegetarians (Kaur and Prasad, 2021). 
The global production for Chickpea was dominated by India in year 2024-25, which was the clear leader, producing 13.5 million tonnes. The International Grains Council (IGC) forecast a 2% increase in global chickpea production for the 2024-25 season, reaching approximately 17.1 million MT. In year 2024-25, Chickpea cultivation in India covered approximately 960.84 thousand hectares, yielding 11.34 million tonnes with an average productivity of 1180 kg/ha. (worldpopulationreview.com). Within India, production was highly concentrated, led by Maharashtra at 30.60 Lakh Tonnes, followed by Madhya Pradesh (24.58 Lakh Tonnes), Rajasthan (19.75 Lakh Tonnes), Gujarat with 14.79 Lakh Tonnes and Uttar Pradesh at 6.88 Lakh Tonnes. (upag.gov.in). 
The average productivity of Maharashtra was increased by 5.29% as compared to year 2023-24 (1071.68 kg/ha). Within Maharashtra, the Vidarbha region demonstrated remarkable efficiency, producing 1129.86 thousand tonnes from 95 thousand hectares, with a productivity of 1169.73 kg/ha. Amravati district, a key contributor within Vidarbha, covered 67.88 thousand hectares and produced 824.98 thousand tonnes, achieving a productivity of 1215.22 kg/ha surpassing both state and national averages. (3rd Advance estimates 2024-25).

1.1 OBJECTIVE
1. To analyze the factors affecting of technical efficiency in JAKI-9218 production. 
[bookmark: _Hlk210746860]2. To analyze the constraints faced by chickpea producers.
2. METHODOLOGY
2.1. Collection of Data and Selection of Area
The present study was undertaken in Amravati district of Maharashtra State. The district was selected purposively. Data pertained to the study for the year 2024-25. 60 farmers of certified seed production and 60 farmers of grain production of JAKI-9218 were randomly selected from Amravati district. This list was obtained from the Mahabeej office of Amravati district and farmers were selected from this list. Certified seed was provided by Mahabeej office. Two tehsils, Chandur Railway and Morshi, were purposively selected, and a total of 120 farmers (60 seed producers and 60 grain producers) were randomly chosen from six villages.
2.2. Analytic Framework
The Data Envelopment Analysis (DEA) was employed to assess the comparative production efficiency of chickpea seed and grain producers based on key inputs and outputs. This study utilized a DEA approach, which allowed for the evaluation of production efficiency based on inputs such as labor, seeds, fertilizers, and machinery and outputs like yield and cost. Seed producers were more efficient than grain producers under both CRS and VRS models. Mean efficiency: Seed 0.953 (CRS), 0.965 (VRS) vs. Grain 0.780 (CRS), 0.916 (VRS). A higher share of seed producers achieved full efficiency (41.67% CRS; 50.00% VRS) compared to grain producers (11.67% CRS; 33.33% VRS). The results revealed that seed producers were more technically efficient than grain producers under both CRS (0.953 vs. 0.780) and VRS (0.965 vs. 0.916) models, with a larger proportion achieving full efficiency. On this basis, the factors influencing technical efficiency in seed and grain production of the JAKI-9218 chickpea variety were analyzed separately using regression analysis.
2.3. Factors affecting on technical efficiency
The factors affecting on technical efficiency was studied by using Regression Analysis methodology.			         
		Y* = β0 + β1 X1+ β2 X2+ β3 X3+ β4 X4 +…...+ βn Xn + ent	
	           Where,    
			     Y* 	= Farm Technical Efficiency	   
	 		     β0 	= Constant 	
			     β1 to βn = Regression Coefficients
		               X₁ = Age
			    X2 = Education Qualification
			    X3 = Family Size
			    X4 = Area
			    X5 = Irrigation Facility
			    Ent = Error term of nth farm at time t	
β’s are the coefficients which are measured by the use of regression analysis. Firstly, the efficiency of the farms is calculated which is the dependent variable which is basically having a range between 1 and 0.
2.4. Constraints faced by farmers of chickpea production
Garrett's ranking technique was used to study constraints faced by Chickpea producers.100 x (Rij – 0.50)
-----------------------
           Nj


Where,
	Rij Rank given for the ith variable by jth respondents
	Nj Number of variables ranked by jth respondents.




3. RESULT AND DISCUSSION
3.1. Factors Affecting Technical Efficiency 
The factors such as age, educational qualification, family size, total area, and irrigation facility influencing the technical efficiency of chickpea production has been studied. Technical efficiency of chickpea producers was mainly influenced by irrigation facilities, family size, landholding, and education. Seed producers benefited more from family support and education, while grain producers were influenced by landholding and irrigation access. The low R² values indicate that other unobserved factors may also play a role. A comparative analysis of the factors affecting technical efficiency of chickpea seed and grain producers shows notable differences in their determinants. For seed producers, the most influential factor was irrigation facility (0.861), followed by family size (0.674) and educational qualification (0.516), whereas landholding size (0.341) and age (0.225) had relatively lower effects. In contrast, for grain producers, efficiency was more strongly influenced by irrigation facility (0.730) and landholding (0.496), with education (0.480), age (0.317), and family size (0.334) playing moderate roles. The intercept value for seed (4.991) was considerably higher than that of grain (1.515), indicating a stronger baseline efficiency in seed production.
Table 1. Regression Coefficients for Factors Affecting Seed and Grain Production
	Sr. No.
	Variables
	Seed Coefficient
	Grain Coefficient

	1
	Intercept
	4.991
	1.515

	2
	Age
	0.225
	0.317

	3
	Area
	0.341
	0.496

	4
	Educational Qualification
	0.516
	0.48

	5
	Family Size
	0.674
	0.334

	6
	Irrigation Facility
	0.861
	0.73

	7
	R2
	0.139
	0.036


Furthermore, the explanatory power of the model (R² = 0.139) was higher in seed producers as compared to grain producers (R² = 0.036), suggesting that the chosen variables better explained efficiency variations in seed production.
3.2. To analyze the constraints faced by farmers in Chickpea producers
3.2.1. Constraints faced by farmers in Chickpea seed producers
The analysis of constraints faced by chickpea seed producers revealed in succeeding table that labour scarcity at peak season was the most severe problem, reported by 77.80 percent of farmers and ranked first. This was followed by high wage rates (70.20%) and the requirement of more labour for maintenance of seed plots (55.73%), which occupied the second and third ranks, respectively. The high cost of foundation seed (53.63%) was also considered a major issue, ranked fourth. Other constraints included the risk of rejection of chickpea seed during grading, processing and testing (44.83%), lack of technical knowledge (44.35%), and insufficient institutional credit (31.45%), which received moderate attention from the farmers. 
Table 2. Ranking of problems faced by Chickpea Seed producers
	Sr. No.
	Problems faced by Seed producers
	Garret Value
	Percent
	Rank

	1
	Risk of rejection of Chickpea seed at the time of grading, processing and testing
	80
	44.83
	V

	2
	High cost of foundation seed
	68
	53.63
	IV

	3
	Lack of availability of good quality seed
	59
	23.00
	VIII

	4
	High wages rates
	53
	70.20
	II

	5
	Maintenance of seed plot required more labour
	47
	55.73
	III

	6
	Labour scarcity at peak season
	41
	77.80
	I

	7
	Insufficient institutional credit
	32
	31.45
	VII 

	8
	Lack of technical knowledge
	20
	44.35
	VI



The lack of availability of good quality seed (23.00%) was ranked lowest, indicating that while economic and labour-related challenges were dominant, input availability was relatively less problematic for seed producers.
3.2.2. Constraints faced by farmers in Chickpea grain producers
The analysis of problems faced by chickpea grain producers revealed in succeeding table that labour scarcity during peak season was the most serious constraint, reported by 74.60 percent of the farmers and ranked first. This was followed by high wage rates (66.10%) and the lack of availability of good quality seed (54.95%), which were ranked second and third, respectively. The high cost of seed (53.15%) was another major issue, occupying the fourth rank. Other problems perceived by farmers included the high cost of fertilizer (26.23%), high cost of pesticides (24.00%), and insufficient institutional credit (18.33%), which were assigned lower ranks.

Table 3. Ranking of problems faced by Chickpea Grain producers
	Sr. No.
	Problems faced by Chickpea grain producers
	Garret Value
	Percent
	Rank

	1
	 High cost of seed
	80
	53.15
	IV

	2
	 Lack of availability of good quality seed
	68
	54.95
	III

	3
	 High wages rates
	59
	66.10
	III

	4
	 High cost of fertilizer
	53
	26.23
	V 

	5
	 Labour scarcity at peak season
	47
	74.60
	I

	6
	 Insufficient institutional credit
	32
	18.33
	VII

	7
	 Lack of technical knowledge
	41
	13.15
	VIII

	8
	 High cost of pesticides
	20
	24.00
	VI


The lack of technical knowledge (13.15%) was considered the least important constraint, ranked eighth. Overall, the findings suggest that economic and labour-related challenges were more critical for chickpea grain producers than technical constraints.
4. CONCLUSION 
Technical efficiency of chickpea production is influenced by irrigation, landholding, family size, education, and age. For seed producers, the most important factors were irrigation (0.861), family size (0.674), and education (0.516). For grain producers, efficiency was mainly influenced by irrigation (0.730) and landholding (0.496), with moderate effects of education, age, and family size. The model explained efficiency variations better for seed producers (R² = 0.139) than grain producers (R² = 0.036).
Chickpea seed and grain producers face considerable constraints, with labour scarcity at peak season and high wages being the most critical. Seed producers additionally struggle with seed maintenance, grading, and technical knowledge, while grain producers are constrained by input costs and availability. Addressing these challenges through improved irrigation, labour support, training, and access to quality inputs can further enhance productivity, profitability, and sustainability in chickpea cultivation.
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