


Economic Assessment and Profitability Analysis of Wheat Cultivation in Gwalior District, Madhya Pradesh



ABSTRACT

The study was conducted to economic assessment and profitability analysis of wheatcultivation across various farm sizes in the Gwalior district of Madhya Pradesh. Using data collected from sample farmers through random sampling, the average total cost of cultivation (Cost C3) was estimated at ₹43,541.69/ha. Small and marginal farms incurred higher costs due to land leasing, while large farms achieved lower production costs and higher profitability.Operational cost (Cost A1) accounted for 63.28% of total cost,mainly from fertilizers, manure, and seeds. The cost of production ranged from ₹987.12/qtl on small farms to ₹847.62/qtl on large farms. Large farms also realized the highest yield (36 qtl/ha), gross income (₹80,960/ha), and benefit-cost ratio (1:1.88). The results highlight that larger farm benefit from economies of scale, better input management, and improved profitability in wheat cultivation.
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1. Introduction
Wheat (Triticum spp.) is a major global cereal, grown in temperate regions including India, where it occupies 29.58 million ha with a production of 99.70 million tonnes (productivity 3371 kg/ha), contributing about 35% of total food grain output (Directorate of Economics and Statistics, 2018; FAO, 2021). Triticum aestivum is the dominant species (>90% area), followed by T. durum and T. dicoccum (Shewry& Hey, 2015). In Madhya Pradesh,wheat is cultivated on 5.32 million ha with a production and productivity of 15.91 million tonnes and productivity of 2993kg/ha. In the Gwalior district wheat occupied 113.22 thousand ha (District Development Authority, Gwalior, 2018–19). In the Gwalior district Dabra block has a remarkable position under wheat crop and covering an area 46.31 thousand hadue to favorable resources, enhancing farmer income (Singh & Dhaliwal, 2017). 
2. Material and Methods
The investigation was carried out in the Gwalior district of Madhya Pradesh. A simple random sampling technique was employed to select the sample farmers. In the first stage of sampling, the Dabra block was purposively selected, as it has the largest area under wheat cultivation in the Gwalior district. In the second stage, a list of wheat-growing villages was prepared from the selected block (Dabra), and 20 villages were randomly chosen. In the third stage, a list of wheat-growing farmers from each selected village was prepared and categorized into five major groups based on their landholdings: marginal (less than 1 ha), small (1–2 ha), semi-medium (2–4 ha), medium (4–10 ha), and large (10 ha or above). Finally, 30 farmers were randomly selected from each category, making a total of 150 wheat farmers chosen through simple random sampling under proportionate allocation.


3. ANALYTICAL TOOLS
Cost concepts
         Standard farm management cost and returns concepts were used to estimate total cost incurred on paddy and wheat production. Detail estimation procedure is given below.(Kumar et.al,2022)
Cost A1 = All actual expenses incurred in the crop production.
I. Value of hired human labour
II. Value of owned bullock labour
III. Value of hired bullock labour
IV. Value of owned machine labour
V. Value of hired machine labour
VI. Value of seed /seedling (farm produced or purchased)
VII. Value of manures and fertilizers
VIII. Value of plant protection charges
IX. Irrigation charges
X. Land revenue and taxes
XI. Depreciation on farm building and implements
Cost A2 = Cost A1+rent paid for leased in land 
CostB1 = Cost A1+interest on value of owned capital asset (Excluding land)
CostB2 =Cost B1 + rental value of owned land and 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 as managerial cost
Cost of production
It is the ratio of total cost incurred on crops production and physical output obtained from the crop.
Cost of production = 
Income measures
These are the return over different cost. Different income measures are derived using the cost concepts. These measures used in the benefit analysis of the present study are shown below.
I. Farm business income = Gross income - Cost A1
II. Farm investment income  = Farm business income – imputed value of family labour 
III. Net income = Gross income - Total cost (Cost C3)
IV. Family labour income       = Gross income - Cost B2

 B: C Ratio    =
3. Results and Discussion
 Cost of cultivation 
Average total cost of cultivation (Cost C3) of wheat production was found to be ₹43541.69/ha.In the case of categories, it was maximum observed on small farm (₹46079.16) and marginal farm (₹44338.25/ha) because they paid rent paid for lease inland as compared to another farm, followed by large, medium, and semi-medium farms ₹43074.25/ha, ₹42521.43/ha, and ₹41695.39/ha respectively, which indicated that cost C3 increased with an increased size of farm except for marginal and small farms.Operational cost (cost A1) share maximum ₹27551.85/ha (63.28 per cent of cost C3) in the total cost of cultivation and remaining (36.72 per cent) cost together contributed by rent paid for lease in the land (4.62 per cent), interest on fixed capital (1.85) rental value of own land (15.62per cent), the imputed value of family labour (5.54 per cent) and interest on cost C2 (9.09 per cent). The operational cost (Cost A1) among the categories were seen maximum on the large farm (₹29415.82/ha) followed by medium ₹28559.17/ha) semi-medium (₹27808.23 /ha) small (₹26355.21/ha) and marginal (₹25620.83/ha). It indicated that operational cost (Cost A1) increases with the increasing size of farms due to large farmer spends more money on variable inputs. On average, among the component of operational cost (cost A1), the cost of fertilizer and manure accounted maximum of ₹4268.61/ha (9.80 per cent of cost C3) which was found to be highest under large farms (₹4534.08/ha) followed by medium (₹4499.74), semi-medium (₹4280.85/ha) small (₹4037.88/ha) and marginal (₹3990.52/ha). It implied that cost of fertilizer and manure increase with increasing size of farm in wheat production.After the cost of fertilizer seed was second most expensive inputs, at overall farm cost on seeds was observed ₹4082/ha (9.38 per cent of cost C3) which was the highest on large size farm (₹4430.27/ha) and lowest on the small size of the farm (₹3742.79 /ha).The variation seen in the cost of seed among categories due to varietal difference as well as the quantity used. Because some farmers applied double sowing in wheat cultivation in the study area. Harvesting and thrashing were the third most important task performed by combiner (machinery) in the study area, an average cost on harvesting and threshing were observed ₹3681.57/ha (8.46 per cent) which found to be maximum on a marginal farm (₹3970.58 /ha) followed by small (₹3847.75 /ha)semi-medium (₹3680.23ha), medium (₹3520.10/ha) and large farm (₹3389.20/ha).The expenditures on tractor uses (for field preparation) were observed highest on the large farm (₹3576.56/ ha) and lowest on marginal (₹2865.70/ha) farm which indicates that the cost of tractor uses increase with the increased size of the farm.The charges on human labour on an average farm were observed 2871.94(6.05 per cent) which was the highest on the marginal farm (₹3042.95/ha), followed by small (₹2850.40/ha)semi-medium (₹2876.10/ha) medium (₹2815/ha), and large farm (₹2775/ha).The charges on irrigation were observed at overall farm-level ₹2891.02/ha (6.64 per cent) which was observed ₹2500/ha, ₹2475.25/ha, ₹3033.60/ha ₹3189.70 /ha, and ₹3256.54/ha on marginal, small, semi-medium, medium, and large farm size respectively. The interest on working capital and land revenue state or village Panchayat tax was observed ₹1491.05/ha (3.42 per cent) and ₹250 /ha respectively at the average farm. (Land revenue tax was observed the same for all sizes of the farm). Depreciation cost of repairs of farms implements and machinery were charged ₹540.52/ha on the marginal farm which was increasedasthe increased size of the farm from ₹790.45/ha (small), ₹915.45/ha (semi-medium), ₹1360.20/ha (medium) and ₹1479.25/ha on large size of farm. The cost A2 (total operational cost and rent paid for lease inland) accounted for ₹29553.85 /ha (67.90 per cent) at the overall farm size. Cost A2 and A1 are the same in all sizes of farm except marginal (₹33159.74/ha) and small farm (₹33667.05/ha) which indicates that the leasing pattern of land was adopted only by marginal and small farmers due to the small size of landholding. Cost B1, B2, C1, and C2 were found to be ₹30370.5/ha (69.75per cent), ₹37170.57 (85.37 per cent), ₹32783.36/ha (75.29 percent) ₹39583.36/ha (90.91per cent) respectively in wheat cultivation at overall farm size. Among the categories cost B1 B2, C1, and C2 increase with increasing size of the farm after marginal and small farm.
Profitability of wheat production at the different size of farms
As regards the income structure from wheat cultivation at the different sizes of farms were analyzed and results are presented in table 2. It was depicted from the table that an average farmer gained a yield of 34.69 qtl/ha at their farm, which was found to be maximum on large farms (36 qtl/ha) followed by medium (35.25 qtl/ha), semi-medium (35 qtl/ha), small (34.23/ha) and marginal farms (32.98 qtl/ha)Singh et al (2020). The large farmers were found to be sold their produce at the highest rate (₹1900 /qtl) as compared to medium (₹1850.41/qtl), semi-medium (₹1810.00), Small (₹1798.98 qtl/ha), and marginal farmers (₹1750.12/qtl). This is indicated that large category farmers received more prices per quintals due to they had more technical knowledge and possessed marketing facilities such as storage etc. and were able to create more time utility in their product. While small and marginal farmers received less price per quintal as compared to large categories farmers. This is due to the distressed sale of the farm produce by small and marginal farms. The gross income, cost of cultivation, cost of production, net income farm business income, family labour income, farm investment income, and the benefit-cost ratio at the overall farms level were found to be ₹75402 /ha, ₹43541/ha, ₹906/qtl, ₹31860.30/ha, ₹47850/ha, ₹38231.43/ha, ₹45437.36/ha and 1:1.73 respectively from the cultivation of wheat. The gross income (value of main and by-product) from wheat cultivation was found to be maximum on large farms (₹80960/ ha) as compared to medium (₹77076.95 /ha), semi-medium (₹74600), small (73869.09), and marginal (₹70503.96/ha). It was also observed from the data that, net income, farm business income, family labour income, farm investment income was found to be maximum on large farms size. The minimum cost of production was observed under large farm (₹847.62 /qtl) followed by medium (₹870.11/qtl), semi-medium (₹869.12/qtl) small (₹987.12/qtl), and marginal (₹956.74/qtl). The benefit-cost ratio was found to be highest on large size farms (1: 1.88) as compared to medium farms (1:1.81) semi-medium (1:1.79) small (1:1.60) and marginal size of farm (1:1.59)
Input output ratio over different cost under wheat production 
The input-output (B:C) ratio gives estimates of the return from the investment of one rupee in the production process. The B: C ratio for wheat production over different costs were worked out and the data on the same is presented in table 3 the data on input-output (B: C) ratio indicates that the return from the investment of rupee one in the production of wheat gives more than one rupee return. At an average input-output ratio over cost A1, cost A2, cost B1, cost B2, cost C1, cost C2, and cost C3 were found to be 1:2.74, 1:2.56, 1:2.49, 1:2.03, 1:2.31, 1:1.91 and 1:1.73 respectively (Fig 1).The input-output ratio over total costs was found to maximum (1:1.88) in large size groups followed by medium (1:1.81) semi-medium (1:1.79) small (1:1.60) and marginal (1:1.59) respectively. The estimated input-output ratio shows that wheat production was profitable at the overall farm as well as across categories.
Net return over different cost
Net return was calculated by deducting total cost (Cost C3) from gross return and results are presented in table 4. it was noted from the table that an average net return overcast cost A1, cost A2, cost B1, cost B2, cost C1, cost C2, and cost C3 was recorded ₹,47850.15 ₹45838.15, ₹,30370.57, ₹38231.43, ₹42618.64, ₹35818.64 and ₹31860.30 per ha respectively. The net return over cost A1 found maximum on a large farm (₹51544.18/ha), followed by medium (₹48517.78/ha), semi-medium (₹46791.77/ha), small (₹47513.87/ha), and marginal size of farm (₹.44883.13/ha) similar finding observed by Saini et al. (2019). Net return over cost A2 was found in order of ₹40323.13, ₹42013.87, ₹46791.77, ₹48517.18, and ₹ 51544.18 per hectare, on marginal, small, semi-medium, medium, and large size farm respectively. Net return over cost B1 was found in order of ₹30939.88, ₹32639.26, ₹28604.78, ₹29400.19, and ₹30268.75 per hectare on marginal, small semi-medium, small, medium, and large farm size respectively. In case of cost, C1 net return per hectare was found to be maximum on a large farm (₹48601.59) followed by medium (₹45221.11), semi-medium (₹43495.10), small (₹38778.94), and marginal farm size (₹36996.46). Similar trends also followed in cost C2 and C3 in the study area.
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Table 1: Item wise cost of cultivation of wheat at the different sizes of farm (₹/ha)
	Particulars

	Marginal

	Small

	Semi Medium
	Medium

	Large

	Overall


	Human power

	3042.95
(6.86)
	2850.40
(6.18)
	2876.10
(6.89)
	2815.25
(6.62)
	2775.00
(6.44)
	2871.94
(6.60)

	Tractor charges
	2865.78
(6.46)
	3250.56
(7.05)
	3408.63
(8.17)
	3257.80
(7.66)
	3576.56
(8.30)
	3325.86
(7.64)

	Sowing
	1842.14
(4.15)
	1991.45
(4.32)
	2054.16
(4.92)
	2123.10
(4.99)
	2307.53
(5.36)
	2063.68
(4.74)

	Harvesting and threshing
	3970.58
(8.96)
	3847.75
(8.35)
	3680.23
(8.82)
	3520.10
(8.27)
	3389.20
(7.87)
	3681.57
(8.46)

	Manure and fertilizer
	3990.52
(9.00)
	4037.88
(8.76)
	4280.85
(10.26)
	4499.74
(10.58)
	4534.08
(10.53)
	4268.61
(9.80)

	Seeds
	3742.79
(8.44)
	3852.00
(8.35)
	4113.55
(9.86)
	4272.42
(10.04)
	4430.27
(10.29)
	4082.21
(9.38)

	Irrigation charges
	2500.00
(5.64)
	2475.25
(5.37)
	3033.60
(7.27)
	3189.70
(7.50)
	3256.54
(7.56)
	2891.02
(6.64)

	Plant protection
	1470.06
(3.32)
	1576.56
(3.42)
	1687.58
(4.04)
	1745.45
(4.10)
	1850.23
(4.30)
	1665.98
(3.83)

	Interest on working capital
	1405.49
(3.17)
	1432.91
(3.10)
	1508.08
(3.61)
	1525.41
(3.58)
	1567.16
(3.64)
	1491.05
(3.42)

	Depreciation
	540.52
(1.22)
	790.45
(1.71)
	915.45
(2.19)
	1360.20
(3.19)
	1479.25
(3.43)
	1017.17
(2.34)

	Land revenue
	250.00
(0.56)
	250.00
(0.54)
	250.00
(0.59)
	250.00
(0.58)
	250.00
(0.58)
	250.00
(0.57)

	Sub Total 
(Cost A1)
	25620.83
(57.78)
	26355.21
(57.19)
	27808.23
(66.69)
	28559.17
(67.16)
	29415.82
(68.29)
	27551.85
(63.28)

	Rent paid for lease in land
	4560.00
(10.28)
	5500.00
(11.93)
	0.00
(.0.00)
	0.00
(0.00)
	0.00
(0.00)
	2012.00
(4.62)

	Cost A2
	30180.83
(68.07)
	31855.21
(69.13)
	27808.23
(66.69)
	28559.17
(67.16)
	29415.82
(68.29)
	29563.85
(67.90)

	Interest on fixed capital
	759.05
(1.71)
	784.05
(1.70)
	796.55
(1.91)
	841.02
(1.97)
	852.93
(1.98)
	806.72
(1.85)

	Sub Total 
(Cost B1)
	30939.88
(69.78)
	32639.26
(70.83)
	28604.78
(68.60)
	29400.19
(69.14)
	30268.75
(70.27)
	30370.57
(69.75)

	Rental value of own Land
	6800.00
(15.34)
	6800.00
(14.75)
	6800.00
(16.30)
	6800.00
(15.99)
	6800.00
(15.79)
	6800.00
(15.62)

	Sub Total 
(Cost B2)
	37739.88
(85.12)
	39439.26
(85.59)
	35404.78
(84.91)
	36200.19
(85.13)
	37068.75
(86.06)
	37170.57
(85.37)

	Imputed value of family labour
	2567.62
(5.79)
	2450.89
(5.31)
	2500.12
(5.99)
	2455.65
(5.77)
	2089.66
(4.85)
	2412.79
(5.54)

	Sub Total 
(Cost C1)
	33507.50
(75.57)
	35090.15
(76.15)
	31104.90
(74.60)
	31855.84
(74.91)
	32358.41
(75.12)
	32783.36
(75.29)

	Cost C2
	40307.50
(90.91)
	41890.15
(90.90)
	37904.90
(90.90)
	38655.84
(90.90)
	39158.41
(90.91)
	39583.36
(90.91)

	 Cost C3
(C2+ 10%of C2)
	44338.25
(100.00)
	46079.16
(100)
	41695.39
(100)
	42521.43
(100)
	43074.25
(100.00)
	43541.69
(100.00)


Source: Primary data (2019-2020), Figure in parentheses shows % of cost C3
Table 2:Profitability of wheat production at different Size of farms
	Particulars
	Size of farms

	
	Marginal
	Small
	Semi Medium
	Medium
	Large
	Overall 

	Yield of main Product (qtl/ha)
	32.98
	34.23
	35.00
	35.25
	36.00
	34.69

	Price of main Product (₹/qtl)
	1750.12
	1798.98
	1810.00
	1850.41
	1900.00
	1821.90

	Value of main Product(₹/ha)
	57718.96
	61579.09
	63350.00
	65226.95
	68400.00
	63255.00

	Production of by Product (qtl/ha)
	25.57
	24.58
	22.50
	23.70
	25.12
	24.29

	By product 
Price ₹/qtl
	500.00
	500.00
	500.00
	500.00
	500.00
	500.00

	Value of by product ₹/ha
	12785.00
	12290.00
	11250.00
	11850.00
	12560.00
	12147.00

	Gross income (₹/ha)
	70503.96
	73869.09
	74600.00
	77076.95
	80960.00
	75402.00

	Cost of cultivation (cost C3) ₹/ ha
	44338.25
	46079.16
	41695.39
	42521.43
	43074.25
	43541.69

	Net income
	26165.71
	27789.92
	32904.61
	34555.52
	37885.75
	31860.30

	Cost of production ₹/qtl
	956.74
	987.12
	869.87
	870.11
	847.62
	906.29

	Farm business income
	44883.13
	47513.87
	46791.77
	48517.78
	51544.18
	47850.15

	Family labour income
	32764.08
	34429.83
	39195.22
	40876.76
	43891.25
	38231.43

	Farm investment income
	42315.51
	45062.98
	44291.65
	46062.13
	49454.52
	45437.36

	B:C Ratio
at total cost
	1:1.59
	1:1.60
	1:1.79
	1:1.81
	1:1.88
	1:1.73









Fig 1: Per ha Gross income, Net income, Total cost and cost of production in wheat crop

Table 3: Input-output ratio over different costs in wheat production
	    Size of farm
	Marginal
	Small
	Semi Medium
	Medium
	Large
	Overall 

	B:C ratio over cost A1
	2.75
	2.80
	2.68
	2.70
	2.75
	2.74

	B:C ratio over cost A2
	2.34
	2.32
	2.68
	2.70
	2.75
	2.56

	B:C ratio over cost B1
	2.28
	2.26
	2.61
	2.62
	2.67
	2.49

	B:C ratio over cost B2
	1.87
	1.87
	2.11
	2.13
	2.18
	2.03

	B:C ratio over cost C1
	2.10
	2.11
	2.40
	2.42
	2.50
	2.31

	B:C ratio over cost C2
	1.75
	1.76
	1.97
	1.99
	2.07
	1.91

	B:C ratio over cost C3
	1.59
	1.60
	1.79
	1.81
	1.88
	1.73


Source: Field survey (Primary data 2019-20)


	Size   of farm
	Marginal
	Small
	Semi Medium
	Medium
	Large
	Overall

	Net return over cost A1
	44883.13
	47513.87
	46791.77
	48517.78
	51544.18
	47850.15

	Net return over cost A2
	40323.13
	42013.87
	46791.77
	48517.78
	51544.18
	45838.15

	Net return over cost B1
	30939.88
	32639.26
	28604.78
	29400.19
	30268.75
	30370.57

	Net return over cost B2
	32764.08
	34429.83
	39195.22
	40876.76
	43891.25
	38231.43

	Net return over cost C1
	36996.46
	38778.94
	43495.10
	45221.11
	48601.59
	42618.64

	Net return over cost C2
	30196.46
	31978.94
	36695.10
	38421.11
	41801.59
	35818.64

	Net return over cost C3
	26165.71
	27789.92
	32904.61
	34555.52
	37885.75
	31860.30


Table 4 :  Net returns over different cost in wheat production
       Source: Field survey (primary data 2019-20)
Fig 2: B: C ratio over different costs in wheat production




Fig3: Net return over different costs from wheat production


Conclusions
The average total cost of cultivation (Cost C3) of wheat production was ₹43,541.69 per hectare. It was found that small and marginal farms incurred a relatively higher cost of cultivation (₹46,079.16/ha and ₹44,338.25/ha, respectively) due to the inclusion of rent for leased land. In contrast, large, medium, and semi-medium farms had comparatively lower costs, indicating the advantage of economies of scale and better resource utilization among larger farmers. Wheat cultivation was most profitable on large farms, which achieved higher yields, received better prices, and had the lowest cost of production, resulting in maximum net income and benefit-cost ratio (1:1.88). Small and marginal farms earned less due to lower prices and higher per-unit costs. Overall, farm size significantly influences productivity and profitability in wheat farming.
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Gross income ₹/ ha 	Marginal	Small	SemI medium	Medium	Large         	Average	70503.959999999992	73869.09	74600	77076.95	80960	75402	Total cost ₹/ ha	Marginal	Small	SemI medium	Medium	Large         	Average	44338.25	46079.159999999996	41695.39	42521.43	43074.25	43541.689999999995	Net income	Marginal	Small	SemI medium	Medium	Large         	Average	26165.71	27789.919999999896	32904.61	34555.520000000004	37885.75	31860.3	Cost of production ₹/qtl	Marginal	Small	SemI medium	Medium	Large         	Average	956.74	987.12	869.87	870.11	847.62	906.29000000000053	Marginal	cost A1	CostA2	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	2.7518222823303602	2.3360513570520078	2.2787407076006412	1.8681554600370764	2.1041248541510518	1.7491524541736185	1.5901385947033009	Small	cost A1	CostA2	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	2.8028265605614004	2.3189011493284397	2.2631975863666027	1.8729837449266393	2.1051233414646062	1.7634000463975466	1.6030909512704958	SemI medium	cost A1	CostA2	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	2.6826588615917766	2.6826588615917766	2.6079560067886582	2.1070602986710232	2.3983361848135987	1.9680834378734859	1.7891667617031599	Medium	cost A1	CostA2	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	2.6988509394403377	2.6988509394403377	2.6216477873805601	2.1291861958439915	2.4195545868388177	1.993927575286444	1.8126614320785852	Large         	cost A1	CostA2	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	2.752260087925599	2.752260087925599	2.6747057962381104	2.1840499308344588	2.5019771058216653	2.0674996974340858	1.8795451794855436	Average	cost A1	CostA2	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	2.7376837463699246	2.5577444790676345	2.4892495768749021	2.0322871260626267	2.3058232146179356	1.9084126422330343	1.7349205838482127	Cost concept
B: C Ratio
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