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Cost of Cultivation and returns incurred on lentil pulse in Lalitpur district of Uttar Pradesh 

[bookmark: _GoBack]ABSTRACT
Lentil (Lens culinaris) are a fundamental pulse crop with ancient origins and versatile uses. Lentil is mostly eaten as “dal” by converting into split pulse or “dal” by the removal of the skin and the seperation of the fleshy cotyledons. Rich in protein (20-30%), Fiber, Folate, B1, Iron and minerals; red varities have less fiber (11%) than green (31%). This study evaluates the cost structure and economic returns associated with lentil cultivation. Data were collected from lalitpur district, uttar pradesh, through a multistage sampling design combining purposive and simple random techniques without replacement. This district was selected purposively based on a large area under the selected lentil crop. Primary data were collected via structured interview schedules administrered to 100 lentil growers. The secondary data information were complied from various records at block, tehsil and district offices. Discriptive statistics and tabular analysis were employed to quantify the cost of cultivation and economic returns. The analysis reveals that the total cost of lentil cultivation is highest on medium sized farms at (Rs. 51791.70) per hectare, compared to lowest cost on marginal farms at (Rs. 24228.00) per hectare. This pattern indicates cost escalation with increasing farm size, reflecting diminishing returns to scale in lentil production under prevailing resource constraints. The policy implications advocate targated input subsidies for marginal lentil growers, MSP/procurement expansion under PM-AASHA, trailored extension /credit reforms, and group farming via FPOs to ensuring sustainable profitability.
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INTRODUCTION 
India is the largest producer, consumer and importer of pulses in the world, accounting for about 25 per cent of their global production, 27 per cent of their global consumption and about 33 per cent of the world’s area under pulses (Anonymous, 2008). Total pulse production in India increased to 17.78 M tonnes, covering an area of 27.94 mha with average productivity of 636.49 kg per hectare in 2011 (FAOSTAT, 2012). Lentil (Lens culinaris L.) is an edible pulse. It is known by at least 30 common names in various parts of the world viz., Massour dal, Mangu/Margu, Masura, Renuka, Mangalaya or split peas etc. (Kay, 1979) and considered an important source of protein. Cultivated lentil, an annual crop has been grown as an important food source for over 8000 years. It comes in two varieties, i.e. macrosperma(with large seeds and little pigmentation) and microsperma (with small seeds pigmentation). The comparative economics of winter season crops were worked out taking net returns into consideration. It was observed that the cultivation oflentil ismore profitable than other crops under rain-fed conditions 
(Yadav et al., 2007). The global production of lentil has reached nearly 5.0 million tonnes in 2014. Lentil is the second largest growing rabi pulse after chickpea in India. India was the largest producer of the lentil crop in the world until recently but Canada took over the lead and pushed India at the second place. About 80 percent of the production of lentil in India (2015-16) comes from Madhya Pradesh (30.94%), Uttar Pradesh (28.72%), Bihar (15.24%) and West Bengal (5.81%). But the acreage has declined by 16.12% from 2014-15 to 2015-16 due to drought situation in Bihar and Uttar Pradesh. It has been reported that there is a scope of increasing area under lentil during the rabi season, as the cost per hectare of the crop is less with higher net return than the competing crops like gram and mustard under water deficit and resource poor conditions (Zeb, 2022). India ranked second in the area (14.12 lakh ha-26%) and in production (12.69 lakh tonnes) with 26% and 19% of world area and production respectively (FAO Stat., 2022).
Lentil production of India was 1.28 million tonnes in 2022 from an acreage of 1.42 million ha. with a productivity of 904 kg/ha. as per fourth advanced estimate from DES, MoAF&W, Govt. of India. Canada was the top exporting nation for lentil in 2021, whereas India was the top importer (Chatterjee et al. 2015).
The present study aims to analyze the economics of lentil cultivation in Lalitpur district of Uttar Pradesh by estimating the costs and returns of production, of lentil using descriptive statistics and tabular analysis.
METHODS AND MATERIAL
The present study employed a purposive-cum-random sampling technique for the selection of the district, block, villages, and respondents. In the first stage, Lalitpur district of Uttar Pradesh was selected purposively due to its significant contribution to lentil production and the convenience of the investigator. The district comprises six blocks, namely Talbehat, Jakhaura, Bar, Birdha, Mehroni, and Madawra. Among these, Birdha block was selected purposively as it has a higher concentration of lentil growers.
A complete list of 159 villages in the selected block was prepared, out of which five villages—Betna, Birdha, Choka, Datya, and Deogarh—were selected for the study. Subsequently, a list of lentil growers in the selected villages was compiled and categorized based on landholding size into marginal farmers (less than 1 hectare), small farmers (1–2 hectares), and medium/large farmers (2–4 hectares). From these categories, respondents were selected using proportionate random sampling. A total of 100 farmers were included in the study, comprising 42 marginal, 31 small, and 27 medium farmers.
The study was based on both primary and secondary data. Primary data were collected through a well-structured and pre-tested schedule using the survey method. Personal interviews were conducted with the selected respondents, and frequent field visits were made to ensure the reliability and accuracy of the data through cross-checking. Secondary data were collected from official records available at the block, tehsil, and district levels.
The period of enquiry covered the main agricultural season of the year 2023–24, focusing on lentil-growing farmers in the selected area.
Analytical Tools for Cost and Profit Analysis
Cultivation Costs: The "cost of cultivation" refers to the total expenses incurred by farmers in the process of growing crops or raising livestock, encompassing all costs from land preparation to harvest. This includes expenditures on seeds, fertilizers, pesticides, labor, machinery, irrigation, and landrelated costs.
A. Cost of Cultivation
	Particulars
	Description

	Cost of Cultivation
	Total expenses incurred from land preparation to harvest

	Fixed Costs
	Costs that do not vary with production (e.g., land revenue, depreciation)

	Variable Costs
	Costs that vary with production (e.g., seeds, fertilizers, labour)

	Formula
	Cost of Cultivation = Fixed Cost + Variable Cost



B. Cost Concepts
	Cost Concept
	Description

	Cost A1
	Actual paid-out costs + interest on working capital

	Cost A2
	Cost A1 + rent paid for leased-in land

	Cost B1
	Cost A1/A2 + interest on fixed capital

	Cost B2
	Cost B1 + rental value of owned land

	Cost C1
	Cost B1 + imputed value of family labour

	Cost C2
	Cost B2 + imputed value of family labour

	Cost C3
	Cost C2 + 10% managerial cost



C. Profit Measures
	Measure
	Formula / Description

	Gross Income
	Yield (q/ha) × Price (₹/q)

	Net Income
	Gross Income − Cost C3

	Farm Business Income
	Gross Income − Cost A2

	Family Labour Income
	Gross Income − Cost C2

	Farm Investment Income
	Net Income + Rental value of land + Interest on fixed capital

	Benefit-Cost Ratio (BCR)
	Gross Income ÷ Cost of Cultivation


            
RESULT AND DISCUSSION
Table 1.: Cost of Cultivation of Lentil (Rs./ha) by Farm Size
	S. No.
	Particulars
	Marginal (Rs./ha)
	Small (Rs./ha)
	Medium (Rs./ha)
	Overall Average (Rs./ha)

	1
	Human Labour
	5247.86 (21.66)
	8731.29 (24.53)
	11625.19 (22.45)
	8049.60 (22.87)

	
	a. Family Labour
	4664.52 (19.25)
	1790.32 (5.03)
	2425.93 (4.68)
	3169.09 (9.00)

	
	b. Hired Labour
	583.33 (2.40)
	6940.97 (19.49)
	9199.26 (17.76)
	4880.49 (13.87)

	2
	Machinery/Tractor Charges
	2856.43 (11.79)
	5992.90 (16.83)
	9008.89 (17.39)
	5489.89 (15.59)

	3
	Seed Cost
	3091.90 (12.76)
	4355.80 (12.24)
	6785.19 (13.10)
	4480.89 (12.73)

	4
	Manures & Fertilizers
	840.71 (7.59)
	2407.90 (6.76)
	4180.37 (8.07)
	2648.25 (7.52)

	5
	Irrigation
	1783.33 (7.36)
	2080.00 (5.84)
	4722.59 (9.12)
	2668.89 (7.58)

	6
	Plant Protection Chemicals
	418.09 (1.73)
	1070.32 (3.00)
	1410.37 (2.72)
	888.19 (2.52)

	7
	Total Working Capital
	10573.79 (43.64)
	22847.89 (64.18)
	35306.67 (68.17)
	21056.64 (59.83)

	8
	Interest on Working Capital
	422.95 (1.75)
	913.91 (2.57)
	1412.27 (2.73)
	842.26 (2.39)

	9
	Rental Value of Owned Land
	6000 (24.76)
	6000 (16.85)
	6000 (11.58)
	6000 (17.05)

	10
	Interest on Fixed Capital
	364.19 (1.50)
	809.63 (2.27)
	1938.49 (3.74)
	927.34 (2.63)

	11
	Sub-Total
	22025.45 (90.90)
	32361.75 (90.90)
	47083.36 (90.90)
	31995.34 (90.90)

	12
	Managerial Cost (10% of Sub-total)
	2202.55 (9.09)
	3236.18 (9.09)
	4708.34 (9.09)
	3199.54 (9.09)

	
	Grand Total Cost
	24228.00 (100)
	35597.93 (100)
	51791.70 (100)
	35194.88 (100)



Per hectare costs incurred on the various input factor in lentil production was worked out and are given in Table: 1. The table indicates that costs of cultivation were highest on farms medium (Rs. 51791.70), followed by small farms (Rs. 35597.93) and marginal farms (Rs. 24228.00) respectively (Reddy, 2010). The overall average cost of cultivation was observed (Rs. 35194.88) on sample farms. This pattern indicates cost escalation with increasing farm farm size, reflecting diminishing returns to scale in lentil production under prevailing resource constraints.
The major component of the cost was human labour (22.87 per cent), rental value of owned land (17.05 per cent), tractor and machinery charge (15.59 per cent), seed cost (12.73 per cent), irrigation charge (7.58 per cent) and manure & fertilizers (7.52 per cent) respectively of the total costs of cultivation.
Table 2: Per Hectare Costs and Income Measures of Lentil Production under Different Cost Concepts (Rs.)
	S. No.
	Particulars
	Marginal
	Small
	Medium
	Overall Average

	1
	Cost A1/A2
	10,996.74
	23,761.80
	36,718.94
	21,898.90

	2
	Cost B1
	11,360.93
	24,571.43
	38,657.43
	22,826.24

	3
	Cost B2
	17,360.93
	30,571.43
	44,657.43
	28,826.24

	4
	Cost C1
	16,025.45
	26,361.75
	41,083.36
	25,995.34

	5
	Cost C2
	22,025.45
	32,361.75
	47,083.36
	31,995.34

	6
	Cost C3
	24,228.00
	35,597.93
	51,791.70
	35,194.88

	7
	Yield (q/ha)
	
	
	
	

	a
	Main Product
	10.9
	13.14
	15.39
	12.81

	b
	By-product
	21.35
	23.34
	26.11
	23.25

	8
	Gross Income (Rs./ha)
	69,670.00
	83,508.00
	97,562.00
	81,490.62

	a
	Main Product
	65,400.00
	78,840.00
	92,340.00
	76,840.20

	b
	By-product
	4,270.00
	4,668.00
	5,222.00
	4,650.42

	9
	Net Income
	45,442.00
	47,910.07
	45,770.30
	46,295.74

	10
	Family Labour Income
	47,644.55
	51,146.25
	50,478.68
	49,495.28

	11
	Farm Business Income
	58,673.26
	59,746.20
	60,843.06
	59,591.72

	12
	Farm Investment Income
	51,806.19
	54,719.70
	53,708.79
	53,223.08

	13
	Cost of Production (Rs./qtl)
	2,033.14
	2,439.28
	2,965.88
	2,410.88

	14
	Input–Output Ratio
	
	
	

	a
	Cost A1 basis
	01:06.3
	01:03.5
	01:02.7
	01:03.7

	b
	Cost B1 basis
	01:06.1
	01:03.4
	01:02.5
	01:03.6

	c
	Cost B2 basis
	01:04.0
	01:02.7
	01:02.2
	01:02.8

	d
	Cost C1 basis
	01:04.3
	01:03.2
	01:02.4
	01:03.1

	e
	Cost C2 basis
	01:03.2
	01:02.6
	01:02.1
	01:02.5

	f
	Cost C3 basis
	01:02.9
	01:02.4
	01:01.9
	01:02.3



Table 2 revealed that on an average cost A1/A2, cost B1, cost B2, cost C1, cost C2 and cost C3 came to Rs. 21898.90, Rs. 22826.24, Rs. 28826.24, Rs. 25995.34, Rs.31995.3 and Rs. 35194.88 respectively. On an average, gross income was recorded Rs. 81490.62 and net income came to Rs. 46295.74. On medium farms, gross income was highest, which was recorded Rs. 97562, followed by small farms Rs. 83508 and lowest on marginal farms i.e., Rs. 69670 respectively. The net income was highest on small farms Rs. 47910.07, followed by medium farms Rs. 45770.30 and marginal farms Rs. 45442.00. On an average family labour income, farm business income and farm investment income were obtained to Rs. 49495.28, Rs. 59591.72 and Rs. 53223.08, respectively (Ahmad, 2018). Family labour income was highest on medium farms followed by marginal and small farms & farm investment income was highest on medium farms followed by small farms and marginal farms and farm business income was highest on medium farms, followed by marginal farms and small farms. On an average, the cost of production per quintal and yield per hectare was estimated to Rs. 2410.88 per quintal and 12.81 quintal, respectively (Chongloi, 2022). On an average input output ratio regarding costs C3, C2, C1, B2, B1, and A2/A1 were recorded 1: 2.32, 1:2.55, 1:3.13, 1:2.83, 1:3.57 and 1:372, respectively. On the basis of cost C3 input-output ratio was highest on marginal farms (1:2.88), followed by small (1:2.35) and medium (1:1.88) respectively(Panda, 2019). It may be concluded the costs of cultivation on different size group of farm increases with an increase in farm size. But net return per hectare was found of a negative trend with farm size. It was because of less increase in yield against the increased input factors at increasing size of farm.
CONCLUSION
In summary, lentil cultivation lalitpur district, Uttar Pradesh, underscores its nutritional value and economic promise. Our findings indicate that although larger farms face elevated costs, they fail to generate equivalent net returns—marginal farms, by contrast, deliver the highest incomes. Human labor constitutes the dominant cost, underscoring opportunities for improved labor efficiency and mechanization. Boosting profitability will require additional research into yield enhancement and sustainable methods. Strategic assistance for smallholder farmers could refine production approaches, elevate livelihoods, and affirm peas' vital role in India's agriculture.
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