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ABSTRACT
[bookmark: _GoBack]The development of seed production and the use of high-yielding seed varieties have played a major role in the success of the green revolution. Seed availability is crucial for increasing food production, developing farmer income, fighting poverty, and ensuring food security in both normal and disaster years. The study was conducted to estimate the cost and returns associated with chickpea seed and grain cultivation. Primary data for the agricultural year 2024–25 were collected from 120 farmers (60 seed producers and 60 grain producers) selected from six villages across Chandur Railway and Morshi tehsils of Amravati district, Maharashtra. Standard cost concepts—Cost A1, A2, B1, B2, C1, C2, and C3—were employed for economic analysis. The results revealed that the per-hectare cost of cultivation for chickpea seed production was ₹93,346.69, with gross returns of ₹1,23,981.10 and a net return of ₹30,634.41 at Cost C3. In contrast, chickpea grain production incurred a total cost of ₹92,380.52 per hectare, yielding gross returns of ₹1,12,391.92 and net returns of ₹19,993.75 at Cost C3. The per quintal cost of production was ₹4,326.23 for seed and ₹4,382.10 for grain. Input-output ratios for seed producers were higher (1.34 at Cost C3) compared to grain producers (1.26 at Cost C3), indicating greater resource-use efficiency and profitability in seed production. Overall, the study concludes that chickpea certified seed production of the JAKI-9218 variety is economically more viable than grain production in the Amravati district. Despite higher labour and input costs, seed producers achieved higher gross and net returns, emphasizing the potential of certified seed production as a profitable enterprise for enhancing farmer income and sustainability in the region.
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1. INTRODUCTION
Seed is the primary physical input in agricultural production, as well as the primary source of most foods, at least those of plant origin, and thus has the greatest socioeconomic benefit to human welfare. The development of seed production and the use of high-yielding seed varieties have played a major role in the success of the green revolution. Seed availability is crucial for increasing food production, developing farmer income, fighting poverty, and ensuring food security in both normal and disaster years (Chavan et al 2022). Grain primarily serves as our food source, and we generally do not concern ourselves with its germination potential. Conversely, a seed is a living grain with the capability to give rise to a living plant, and it is reserved for the specific purpose of crop cultivation. Consequently, considerable attention is placed on factors such as its physical purity, germination capacity, seed moisture content, and genetic integrity (Jayaprada et al., 2023).
Chickpea, scientifically known as Cicer arietinum L., is a member of the Cicereae tribe within the Fabaceae family, specifically belonging to the Papilionaceae subfamily [Singh et al. 1995]. This ancient pulse crop holds significant importance as one of the world’s most vital legume crops [Iqbal et al. 2010]. 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 enhances the fertility of soil in terms of yield of subsequent crops (Srivastava et al. 2010). Chickpea is a rich source of better quality protein in human diet, more than any other pulse crop; it also consists of various nutrients like carbohydrates, proteins, iron, zinc, calcium and magnesium (Jukanti et al. 2012). 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 (Gondane et al., 2025a; Gondane et al., 2025b). 
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 cultivated for its edible seed and sprouts across Asia. Chickpea is an important food legume commodity and has a diverse use with specific consumer preference in the global market (Chavan et al. 2024). Chickpea is the most important pulse crop of India, contributing about 30% of total pulse acreage and about 48% of total pulse 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).
Chickpea consumption is popular in many regions around the globe, mainly due to its high nutritional quality (Madurapperumage 2021). The global production of 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). The present study aimed to analyse the comparative economic and agronomic analysis of Seed and Grain Production of JAKI-9218 Variety of Chickpea in Amravati District, India.

2. METHODOLOGY
2.1 Collection of Data
The present study was undertaken in the Amravati district of Maharashtra state. The district was selected purposively. Data pertained to the study for the year 2024-25. Sixty farmers of certified seed production and sixty 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.
2.2. Sampling Design
Amravati district was selected for the study of the comparative economic analysis of seed and grain production of the JAKI-9218 variety of chickpea. In Amravati district, two tehsils- Chandur Railway and Morshi were purposively selected, as the area under seed and grain production of the JAKI-9218 variety is higher in these two tehsils. 
In Chandur Railway tehsil, three villages- Bori, Palaskhed, and Rajura were selected. From Morshi tehsil, the villages of Kawathal, Rajurwadi, and Tuljapur were chosen for the study. From each village, twenty farmers cultivating the JAKI-9218 variety of chickpea were selected.
2.3. Cost Concept 
Cost A1 =    All    the    variable    costs    excluding family   labour   cost   and   including 
        interest on working capital 
Cost A2 =    Cost A1 + Rent paid for leased in land 
Cost B1 =    Cost A1 + Interest on value of owned fixed capital (other than land) 
Cost B2 =    Cost B1 + Rental value of owned land + Rent paid for leased in land 
Cost C1 =    Cost B1 + Imputed value of family labour 
Cost C2 =    Cost B2 + Imputed value of family labour 
Cost C3 =    Cost C2 + 10% of cost C2 to account for the value of management input of the 
        farmers 




3. RESULT AND DISCUSSION 
3.1. Cost and Returns
The cost and returns of Chickpea Seed and Grain for small, medium, large and overall producer was studied. The cost was determined using the standard cost concepts i.e. ‘Cost A1’, ‘Cost A2’, ‘Cost B1’, ‘Cost B2’, ‘Cost C1’, ‘Cost C2’, and ‘Cost C3’.
3.1.1. Cost and Returns for Seed Producers
The overall level in chickpea certified seed production, hired human labour accounted for 14.69 percent of the total cost of ₹13,714.27 per hectare. Among inputs, the major share is of hired human labour (14.69%), fertilizer (7.68%), seed (7.57%), manure (6.45%), machine power (3.22%), plant protection (1.99%) and irrigation charges (1.98%). 
The per hectare cost of cultivation for chickpea certified seed production was worked out to ₹93346.69, in which the contribution of Cost ‘A’ (₹51470.35) accounted for 55.14 percent of the total cost. The contribution of Cost ‘B’ (₹78176.08) to the total cost was 83.76 percent, while Cost ‘C’ (₹85353.69) contributed 91.44 percent. The gross value of produce obtained per hectare was ₹1,23,981.10, with the main produce yielding 21.58 quintals valued at ₹1,20,851.93 and by-produce valued at ₹3,129.17. The per quintal cost of production was estimated at ₹4326.23.













	



TABLE 1. Cost of cultivation for Chickpea Seed production
	Sr. 
No.
	Item
	Small
	Medium
	Large
	Overall

	
	
	Qty
	Value
	Percent
	Qty
	Value
	Percent
	Qty
	Value
	Percent
	Qty
	Value
	Percent

	1
	Hired Human Labour
	Male
	15.77
	6762.70
	7.37
	15.96
	6996.72
	7.30
	16.12
	6636.45
	7.18
	15.95
	6798.62
	7.28

	
	
	Female
	21.09
	6936.04
	7.56
	21.34
	7223.32
	7.53
	21.09
	6587.59
	7.13
	21.17
	6915.65
	7.41

	
	
	Total
	36.86
	13698.74
	14.93
	37.30
	14220.04
	14.83
	37.21
	13224.04
	14.31
	37.12
	13714.27
	14.69

	2
	Bullock Labour (pair days)
	0.44
	439.45
	0.48
	0.34
	668.31
	0.70
	0.00
	0.00
	0.00
	0.26
	369.25
	0.39

	3
	Machine (hrs.)
	2.04
	2835.94
	3.09
	2.11
	3029.88
	3.16
	2.48
	3156.78
	3.42
	2.21
	3007.53
	3.22

	4
	Seed (Kg)
	92.26
	6919.12
	7.54
	94.29
	7071.77
	7.38
	95.92
	7194.09
	7.79
	94.16
	7061.66
	7.57

	5
	Seed Treatment
	-
	611.82
	0.67
	-
	615.35
	0.64
	-
	617.48
	0.67
	-
	614.88
	0.66

	6
	Manure
	2.34
	5800.78
	6.32
	2.46
	6124.79
	6.39
	2.48
	6129.44
	6.63
	2.43
	6018.34
	6.45

	7
	Fertilizer
	-
	6564.48
	7.15
	-
	7444.62
	7.76
	-
	7516.25
	8.14
	-
	7175.12
	7.68

	8
	Micronutrient
	-
	340.86
	0.37
	-
	413.06
	0.43
	-
	470.05
	0.51
	-
	407.99
	0.44

	9
	Irrigation
	-
	1811.28
	1.97
	-
	1865.77
	1.95
	-
	1871.55
	2.03
	-
	1849.53
	1.98

	10
	Plant protection
	-
	1810.26
	1.97
	-
	1819.28
	1.90
	-
	1932.45
	2.09
	-
	1854.00
	1.99

	11
	Herbicides
	-
	1114.45
	1.21
	-
	1119.46
	1.17
	-
	1119.53
	1.21
	-
	1117.81
	1.20

	12
	Repairing Charge
	-
	1287.81
	1.40
	-
	1293.59
	1.35
	-
	1297.83
	1.40
	-
	1293.08
	1.38

	13
	Miscellneous
	-
	885.01
	0.96
	-
	904.43
	0.94
	-
	907.47
	0.98
	-
	898.97
	0.96

	14
	Working Capital
	-
	44120.00
	48.06
	-
	46590.35
	48.60
	-
	45436.96
	49.18
	-
	45382.44
	48.61

	15
	Interest on Working Capital
	-
	5294.40
	5.77
	-
	5590.84
	5.83
	-
	5452.44
	5.90
	-
	5445.89
	5.83

	16
	Depreciation
	-
	495.31
	0.54
	-
	497.54
	0.52
	-
	504.89
	0.55
	-
	499.25
	0.54

	17
	Land Revenue
	-
	140.34
	0.15
	-
	142.32
	0.15
	-
	145.66
	0.16
	-
	142.77
	0.15

	18
	Cost A1
	-
	50050.05
	54.54
	-
	52821.05
	55.09
	-
	51539.95
	55.78
	-
	51470.35
	55.14

	19
	Rent Paid for Leased Land
	-
	0.00
	0.00
	-
	0.00
	0.00
	-
	0.00
	0.00
	-
	0.00
	0.00

	20
	Cost A2
	-
	50050.05
	54.54
	-
	52821.05
	55.09
	-
	51539.95
	55.78
	-
	51470.35
	55.14

	21
	Interest on Fixed Capital
	-
	5324.77
	5.80
	-
	6344.46
	6.62
	-
	6650.17
	7.20
	-
	6106.47
	6.54

	22
	Cost B1
	-
	55374.82
	60.35
	-
	59165.51
	61.70
	-
	58190.12
	62.98
	-
	57576.82
	61.68

	23
	Rental Value of Land
	-
	20612.09
	22.46
	-
	20482.03
	21.36
	-
	20703.67
	22.41
	-
	20599.26
	22.08

	24
	Cost B2
	-
	75986.91
	82.81
	-
	79647.54
	83.07
	-
	78893.79
	85.39
	-
	78176.08
	83.76

	25
	Family Labour
	Male
	8.45
	3613.28
	3.94
	8.44
	3696.22
	3.85
	8.06
	3322.48
	3.60
	8.32
	3543.99
	3.80

	
	
	Female
	11.67
	3820.80
	4.16
	11.33
	3824.30
	3.99
	10.42
	3256.62
	3.52
	11.14
	3633.91
	3.89

	26
	Cost C1
	-
	62808.90
	68.45
	-
	66686.03
	69.55
	-
	64769.22
	70.10
	-
	64754.72
	69.37

	27
	Cost C2
	-
	83420.99
	90.91
	-
	87168.06
	90.91
	-
	85472.89
	92.51
	-
	85353.98
	91.44

	28
	Managerial Cost
	-
	8342.09
	9.09
	-
	8716.80
	9.09
	-
	6919.22
	7.49
	-
	7992.71
	8.56

	29
	Cost C3
	-
	91763.09
	100.00
	-
	95884.86
	100.00
	-
	92392.11
	100.00
	-
	93346.69
	100.00

	30
	Yield
	Main Produce
	21.56
	120750.00
	
	21.41
	119908.05
	
	21.77
	121897.75
	
	21.58
	120851.93
	

	
	
	By Produce
	5.39
	3062.87
	
	5.39
	3126.43
	
	5.44
	3198.20
	
	5.41
	3129.17
	

	31
	Gross Value
	-
	123812.87
	
	-
	123034.48
	
	-
	125095.95
	
	-
	123981.10
	

	32
	Per Quintal Cost of Production
	-
	4256.17
	
	-
	4478.51
	
	-
	4244.01
	
	-
	4326.23
	








TABLE 2. Cost of cultivation for Chickpea Grain production
	Sr. 
No.
	Item
	Small
	Medium
	Large
	Overall

	
	
	Qty
	Value
	Percent
	Qty
	Value
	Percent
	Qty
	Value
	Percent
	Qty
	Value
	Percent

	1
	Hired Human Labour
	Male
	13.94
	6013.27
	7.63
	12.71
	5409.97
	6.90
	23.39
	9936.01
	8.28
	16.68
	7119.75
	7.60

	
	
	Female
	16.92
	5587.00
	7.09
	15.03
	4886.58
	6.24
	27.27
	8811.87
	7.34
	19.74
	6428.48
	6.89

	
	
	Total
	30.86
	11600.27
	14.72
	27.74
	10296.55
	13.14
	50.66
	18747.88
	15.62
	36.42
	13548.23
	14.49

	2
	Bullock Labour (pair days)
	0.33
	321.45
	0.41
	0.16
	161.86
	0.21
	0.00
	0.00
	0.00
	0.16
	161.10
	0.21

	3
	Machine (hrs.)
	2.14
	3025.86
	3.84
	2.2
	2990.31
	3.82
	4.53
	6147.35
	5.12
	2.96
	4054.51
	4.26

	4
	Seed (Kg)
	93.36
	6340.53
	8.05
	93.03
	6330.86
	8.08
	171.71
	11705.46
	9.75
	119.37
	8125.62
	8.63

	5
	Seed Treatment
	-
	1228.51
	1.56
	-
	1064.51
	1.36
	-
	1630.99
	1.36
	-
	1308.00
	1.43

	6
	Manure
	1.60
	3773.58
	4.79
	1.42
	3350.66
	4.28
	2.55
	5985.95
	4.99
	1.86
	4370.06
	4.69

	7
	Fertilizer
	-
	7291.20
	9.26
	-
	6322.55
	8.07
	-
	6818.50
	5.68
	-
	6810.75
	7.67

	8
	Micronutrient
	-
	249.47
	0.32
	-
	248.11
	0.32
	-
	481.37
	0.40
	-
	326.32
	0.35

	9
	Irrigation
	-
	1639.76
	2.08
	-
	2576.43
	3.29
	-
	2995.81
	2.50
	-
	2404.00
	2.62

	10
	Plant protection
	-
	1995.81
	2.53
	-
	2570.91
	3.28
	-
	3703.70
	3.09
	-
	2756.81
	2.97

	11
	Herbicides
	-
	1389.07
	1.76
	-
	1518.20
	1.94
	-
	2661.68
	2.22
	-
	1856.32
	2.01

	12
	Repairing Charge
	-
	1247.38
	1.58
	-
	1240.55
	1.58
	-
	2327.56
	1.94
	-
	1605.16
	1.70

	13
	Miscellneous
	-
	1496.86
	1.90
	-
	1488.66
	1.90
	-
	2429.49
	2.02
	-
	1805.00
	1.94

	14
	Working Capital
	-
	41599.75
	52.8
	-
	40160.16
	51.27
	-
	65635.74
	54.69
	-
	49131.88
	52.97

	15
	Interest on Working Capital
	-
	4991.97
	6.34
	-
	4819.2192
	6.15
	-
	7876.29
	6.56
	-
	5895.83
	6.35

	16
	Depreciation
	-
	498.95
	0.63
	-
	496.22
	0.63
	-
	519.59
	0.43
	-
	504.92
	0.56

	17
	Land Revenue
	-
	142.54
	0.18
	-
	143.79
	0.18
	-
	233.04
	0.19
	-
	173.12
	0.18

	18
	Cost A1
	-
	47233.21
	59.97
	-
	45619.38
	58.23
	-
	74264.66
	61.87
	-
	55705.75
	60.02

	19
	Rent Paid for Leased Land
	-
	0.00
	0.00
	-
	0.00
	0.00
	-
	0.00
	0.00
	-
	0.00
	0.00

	20
	Cost A2
	-
	47233.21
	59.97
	-
	45619.38
	58.23
	-
	74264.66
	61.87
	-
	55705.75
	60.02

	21
	Interest on Fixed Capital
	-
	2793.39
	3.55
	-
	4746.82
	6.06
	-
	6650.17
	5.54
	-
	4730.13
	5.05

	22
	Cost B1
	-
	50026.60
	63.52
	-
	50366.20
	64.28
	-
	80914.83
	67.41
	-
	60435.88
	65.07

	23
	Rental Value of Land
	-
	16125.68
	20.47
	-
	15996.95
	20.42
	-
	23553.96
	19.62
	-
	18558.86
	20.17

	24
	Cost B2
	-
	66152.28
	83.99
	-
	66363.15
	84.70
	-
	104468.79
	87.04
	-
	78994.74
	85.24

	25
	Family Labour
	Male
	5.73
	2501.75
	3.18
	5.38
	2290.41
	2.92
	5.06
	2162.77
	1.80
	5.39
	2318.31
	2.63

	
	
	Female
	8.94
	2948.99
	3.74
	7.94
	2573.25
	3.28
	7.58
	2485.47
	2.07
	8.15
	2669.24
	3.03

	26
	Cost C1
	-
	55477.34
	70.44
	-
	55229.86
	70.49
	-
	85563.07
	71.29
	-
	65423.43
	70.74

	27
	Cost C2
	-
	71603.02
	90.91
	-
	71226.81
	90.91
	-
	109117.03
	90.91
	-
	83982.29
	90.91

	28
	Managerial Cost
	-
	7160.302
	9.09
	-
	7122.68
	9.09
	-
	10911.70
	9.09
	-
	8398.23
	9.09

	29
	Cost C3
	-
	78763.32
	100.00
	-
	78349.50
	100.00
	-
	120028.73
	100.00
	-
	92380.52
	100.00

	30
	Yield
	Main Produce
	18.25
	95017.82
	
	18.13
	94309.31
	
	26.62
	138883.79
	
	21.00
	109403.64
	

	
	
	By Produce
	4.57
	2591.50
	
	4.53
	2535.15
	
	6.65
	3838.20
	
	5.25
	2988.28
	

	31
	Gross Value
	-
	97609.32
	
	-
	96844.46
	
	-
	142721.99
	
	-
	112391.92
	

	32
	Per Quintal Cost of Production
	-
	4315.80
	
	
	4321.54
	
	
	4508.97
	
	-
	4382.10
	





3.1.2. Cost and Returns for Grain Producers 
The overall level in chickpea grain production, hired human labour accounted for 14.49 percent of the total cost of ₹13,548.23 per hectare. Among inputs, the major share of hired human labour (14.49%), seed (8.63%), fertilizer (7.67%), manure (4.69%), machine power (4.26%), plant protection (2.97%) and irrigation charges (2.62%). The per-hectare cost of cultivation for chickpea grain production was worked out to ₹92380.52, in which the contribution of Cost ‘A’ (₹55705.75) accounted for 60.02 percent of the total cost. The contribution of Cost ‘B’ (₹78994.74) to the total cost was 85.24 percent, while Cost ‘C’ (₹83982.29) contributed 90.91 percent. The gross value of produce obtained per hectare was ₹1,12,391.92, with the main produce yielding 21.00 quintals valued at ₹1,09,403.64 and by-produce valued at ₹2,988.28. The per quintal cost of production was estimated at ₹4382.10. 
Comparing between seed and grain production, all the costs were higher in seed production over grain production (Bhuker et al 2018) in JAKI-9218 variety of Chickpea. Kiran Kumar (2011), Pal et al. (2016), in their study, also observed that the total cost of production for seed production was more than that of grain production.
[bookmark: _Hlk210757082]3.2. Per ha Cost and Returns of Chickpea Cultivation	 
The gross return from chickpea seed production for the overall size group was Rs.123981.10 per hectare. The gross return in the small size group was Rs.123812.87, in the medium size group was Rs. 123034.48, in the large size group was Rs. 125095.95.
Table 3.  Per Hectare Cost and Returns from Chickpea Seed Cultivation
	Sr. No.
	Particulars
	Size Group

	
	
	Small
	Medium
	Large
	Overall

	1
	Main Produce
	21.56
	21.41
	21.77
	21.58

	
	Price
	5600
	5600
	5600
	5600.00

	2
	By Produce
	5.39
	5.39
	5.44
	5.41

	
	Price
	565.63
	580.95
	586.96
	578.78

	3
	Value of Total Produce
	123812.87
	123034.48
	125095.95
	123981.10

	4
	Total Cost

	
	Cost A1
	50050.05
	52821.05
	51539.95
	51470.35

	
	Cost A2
	50050.05
	52821.05
	51539.95
	51470.35

	
	Cost B1
	55374.82
	59165.51
	58190.12
	57576.82

	
	Cost B2
	75986.91
	79647.54
	78893.79
	78176.08

	
	Cost C1
	62808.9
	66686.03
	64769.22
	64754.72

	
	Cost C2
	83420.99
	87168.06
	85472.89
	85353.98

	
	Cost C3
	91763.09
	95884.866
	92392.11
	93346.69

	5
	Net Return Over

	
	Cost A1
	73762.82
	70213.43
	73556.00
	72510.75

	
	Cost A2
	73762.82
	70213.43
	73556.00
	72510.75

	
	Cost B1
	68438.05
	63868.97
	66905.83
	66404.28

	
	Cost B2
	47825.96
	43386.94
	46202.16
	45805.02

	
	Cost C1
	61003.97
	56348.45
	60326.73
	59226.38

	
	Cost C2
	40391.88
	35866.42
	39623.06
	38627.12

	
	Cost C3
	32049.78
	27149.614
	32703.84
	30634.41



The total cost at ‘Cost A1’, ‘Cost A2’, ‘Cost B1’, ‘Cost B2’, ‘Cost C1’, ‘Cost C2’, and ‘Cost C3’ for overall farmers was Rs 51470.35, Rs. 51470.35, Rs 57576.82, Rs 78176.08, Rs 64754.72, Rs 85353.98, and Rs. 93346.69 respectively. Profit at ‘Cost A1’ for the overall size group from chickpea seed cultivation was Rs. 72510.75, at ‘Cost A2’ was Rs. 72510.75, at ‘Cost B1’ Rs.66404.28, at ‘Cost B2’ was Rs. 45805.02, at ‘Cost C1’ was Rs. 59226.38, at ‘Cost C2’ was Rs. 38627.12, and at ‘Cost C3’ was Rs. 30634.41.
Table 4. Per Hectare Cost and Returns from Chickpea Grain Cultivation
	Sr. No.
	Particulars
	Size Group

	
	
	Small
	Medium
	Large
	Overall

	1
	Main Produce
	18.25
	18.13
	26.62
	21.00

	
	Price
	5204.81
	5205.22
	5214
	5208.01

	2
	By Produce
	4.57
	4.53
	6.65
	5.25

	
	Price
	566.67
	556.52
	580
	567.73

	3
	Value of Total Produce
	97577.46
	96891.67
	142653.68
	112374.27

	4
	Total Cost

	
	Cost A1
	47233.21
	45619.389
	74264.66
	55705.75

	
	Cost A2
	47233.21
	45619.389
	74264.66
	55705.75

	
	Cost B1
	50026.60
	50366.209
	80914.83
	60435.88

	
	Cost B2
	66152.28
	66363.159
	104468.79
	78994.74

	
	Cost C1
	55477.34
	55229.869
	85563.07
	65423.43

	
	Cost C2
	71603.02
	71226.82
	109117.03
	83982.29

	
	Cost C3
	78763.322
	78349.501
	120028.73
	92380.52

	5
	Net Return Over

	
	Cost A1
	50344.25
	51272.281
	68389.02
	56668.52

	
	Cost A2
	50344.25
	51272.281
	68389.02
	56668.52

	
	Cost B1
	47550.86
	46525.461
	61738.85
	51938.39

	
	Cost B2
	31425.18
	30528.511
	38184.89
	33379.53

	
	Cost C1
	42100.12
	41661.801
	57090.61
	46950.84

	
	Cost C2
	25974.44
	25664.851
	33536.65
	28391.98

	
	Cost C3
	18814.138
	18542.169
	22624.947
	19993.75



It was observed from the data that the gross return from chickpea seed production for the overall size group was Rs.112374.27 per hectare. The gross return in the small size group was Rs.97577.46, in the medium size group was Rs. 96891.67, in the large size group was Rs. 142653.68. The total cost at ‘Cost A1’, ‘Cost A2’, ‘Cost B1’, ‘Cost B2’, ‘Cost C1’, ‘Cost C2’, and ‘Cost C3’ for overall farmers was Rs 55705.75, Rs. 55705.75, Rs. 60435.88, Rs 78994.74, Rs 65423.43, Rs 83982.29, and Rs. 92380.52 respectively. Profit at ‘Cost A1’ for the overall size group from chickpea seed cultivation was Rs. 56668.52, at ‘Cost A2’ was Rs. 56668.52, at ‘Cost B1’ Rs.51938.39, at ‘Cost B2’ was Rs. 33379.53, at ‘Cost C1’ was Rs. 46950.84, at ‘Cost C2’ was Rs. 28391.98 and at ‘Cost C3’ was Rs.19993.75. 
[bookmark: _Hlk210757977]3.3. Input-Output Relationship
The input-output relationship of chickpea cultivation indicated that seed producers consistently achieved higher returns compared to grain producers under all cost concepts. 
Table 5.  Input-Output Relationship of Seed Producer
	Sr. No.
	Particulars
	Size group

	
	
	Small
	Medium
	Large
	Overall

	1
	A1
	2.49
	2.37
	2.40
	2.42

	2
	A2
	2.49
	2.37
	2.40
	2.42

	3
	B1
	2.26
	2.13
	2.24
	2.21

	4
	B2
	1.64
	1.57
	1.63
	1.61

	5
	C1
	1.99
	1.87
	1.99
	1.95

	6
	C2
	1.50
	1.43
	1.50
	1.48

	7
	C3
	1.36
	1.30
	1.36
	1.34



Seed producers achieved considerably higher input-output ratios across all cost concepts, with the overall values reported at 2.42 under A1 and A2, 2.21 under B1, 1.61 under B2 and 1.95, 1.48, and 1.34 under C1, C2, and C3, respectively. Small and large seed producers incurred relatively higher costs compared to medium farmers, but their input-output ratios still remained superior. This reflects the greater profitability and economic efficiency of seed production, where higher market prices for certified seed compensated for the additional costs of rouging, gap filling, and quality maintenance.
3.3.2. Input-Output Relationship of Grain Producer
Grain producers, the overall input-output ratio under cost concepts A1 and A2 was 2.06, under B1 was 2.00 under B2 was 1.49 and 1.79, 1.38, and 1.26 under C1, C2, and C3, respectively.
	Sr. No.
	Particulars
	Size group

	
	
	Small
	Medium
	Large
	Overall

	1
	A1
	2.08
	2.22
	1.88
	2.06

	2
	A2
	2.08
	2.22
	1.88
	2.06

	3
	B1
	1.99
	2.16
	1.84
	2.00

	4
	B2
	1.49
	1.58
	1.41
	1.49

	5
	C1
	1.78
	1.94
	1.66
	1.79

	6
	C2
	1.37
	1.46
	1.30
	1.38

	7
	C3
	1.25
	1.33
	1.19
	1.26


Table 6. Input-Output Relationship of Grain producer

This indicates that although grain production remained profitable overall cost concepts. These findings underscore the relative superiority of seed production over grain production in chickpea cultivation. Overall, Seed production gives higher returns with higher BC ratio compared to grain production (Pal et al 2016).
4. CONCLUSION
Chickpea seed production in Amravati district is more profitable and efficient compared to grain production. The cost of cultivation is higher for seed production due to additional labour-intensive activities such as rouging and gap filling, but it yields higher gross and net returns per hectare. Input-output analysis also confirms that seed producers utilize resources more efficiently, achieving better returns over all cost concepts. Therefore, all the costs were higher in seed production over grain production in the JAKI-9218 variety of Chickpea.
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