Cost and income structure of maize cultivation in Chhindwara district of Madhya Pradesh


ABSTRACT
Maize (Zea mays L.) is an important cereal crop with significant economic and nutritional value in India. The present study was conducted to estimate the cost of cultivation and profitability of maize production in Chhindwara district. Primary data were collected from 90 sample farmers comprising 30 small, 30 medium, and 30 large farmers through a pre-tested interview schedule for the agricultural year 2023–24. The study revealed that the total cost of cultivation (Cost C3) was highest on large farms (₹116,351.86/ha), followed by medium farms (₹107,961.91/ha), and lowest on small farms (₹99,795.05/ha). The average gross income from maize cultivation was ₹160,800.68/ha, which was maximum on large farms (₹167,154.98/ha.) and minimum on small farms (₹154,706.99/ ha.). The average net income, farm business income, family labour income, and farm investment income were estimated at ₹52,764.41/ha., ₹93,597.80/ha., ₹65,752.55/ha., and ₹90,481.13/ha., respectively. The benefit–cost ratio was highest on small and medium farms (1:1.5) compared to large farms (1:1.4). The study concluded that although large farms generated higher output and gross returns, small farms were relatively more efficient in terms of profitability. The findings suggest the need for policy interventions aimed at improving access to quality seed, balanced fertilizer use, irrigation facilities, credit support, and extension services, particularly for small and medium farmers. Strengthening farmer training programmes on improved production technologies and promoting efficient resource utilization may further enhance maize productivity and profitability in the district. Additionally, government support through price stabilization measures, crop insurance, and mechanization subsidies could help reduce production risks and improve the economic sustainability of maize cultivation
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INTRODUCTION
After rice and wheat, maize (Zea mays L.) is the third most important cereal crop in the world and is often referred to as the “Queen of Cereals” due to its exceptionally high production potential. It is a versatile crop that plays a crucial role in the agricultural economy, serving as a staple food for humans, high-quality feed for livestock, and a key raw material for numerous industrial products, including starch, oil, protein, alcoholic beverages, sweeteners, pharmaceuticals, cosmetics, textiles, and paper (Narayan, 2024). .
From a nutritional standpoint, maize is highly valuable, containing about 72% starch, 10% protein, 4.8% oil, 8.5% fibre, 3% sugar, and 1% ash, thereby contributing significantly to food and nutritional security (Indian Council of Agricultural Research, 2021). Globally, India ranks seventh in maize production and fourth in terms of cultivated area. Over the past decade, maize production in India has increased substantially from 11.50 million tonnes to over 19.73 million tonnes driven by rising demand from the feed industry, export markets, and ethanol production (Ministry of Agriculture and Farmers Welfare, 2022). In India, maize was cultivated on approximately 10.887 million hectares in 2023–24, producing 35.673 million tonnes (DES, 2023)
Madhya Pradesh is one of the leading maize-producing states, covering about 14000 thousand hectares area under maize with a production of 4,607.40 thousand tonnes (DES, 2023).	Comment by admin: Not yet show the purposes the risert area , and  how make conclusion. The backgoud without aim
However, the state’s productivity (3190 kg/ha) remains significantly lower than the national average (2024–2414 kg/ha). Within the state, Chhindwara district is a major maize-producing region, accounting for about 365 thousand hectares and 1,312.20 thousand tonnes of production (DES, 2022-23). The district’s agro-climatic conditions are highly suitable for maize cultivation, offering considerable potential for expanding both area and productivity. Despite this, yield levels remain suboptimal due to factors such as limited awareness of improved technologies, reluctance to adopt modern farming practices, and the risks and uncertainties associated with agriculture (ICAR, 2021).  Understanding the economics of maize cultivation particularly costs, returns, and resource use efficiency is essential for effective farm planning and policy formulation. Such analysis helps identify constraints in production and provides a basis for recommending measures to enhance profitability (CACP, 2022).  

MATERIAL AND METHODS
The present study was conducted in Chhindwara district of Madhya Pradesh, The Chhindwara district comprises of 9 blocks namely Chhindwara, Parasia, Junnaedeo, Tamia, Amarwara, Chourai, Bicchua, Harrai and Mohkhed. Three stage random sampling design, i.e. block, village and respondents was employed for the study. In the first stage, out of these 9 blocks, one block Chhindwara was selected randomly. Chhindwara block comprises of 97 villages. In second stage 5 villages namely: Boriya, kushmeli, Chandangaon, Linga, Jaitpur were selected having a greater number of maize growers. In the third stage of selection, a list of maize growing farmers from selected villages were categorized into small (<2 ha.), medium (2-4 ha.) and large farmers (> 4 ha.). From this list, 30 farmers from each category were selected randomly. The primary data were collected from sample cultivators through pre-tested interview schedule for the agricultural year 2023-24. The different cost components, viz. hired human labour, family labour, machine labour, seed, plant protection materials, fertilizer, interest on working capital, land revenue, rental value of owned land, depreciation and interest on fixed capital were taken into consideration for the study. The cost of cultivation of maize was estimated under various cost concepts. 
Cost A1 = Value of hired human labour, hired bullock labour, owned bullock labour, hired machine labour, owned machine labour, value of seed (both farm produced and purchase), value of insecticide and pesticides, value of manure (owned and purchased), value of fertilizer, depreciation on implements and farm buildings, irrigation charges, land revenue and other taxes, interest of working capital and miscellaneous expenses (artisans etc.) (Dwivedi et.al, 2020).
Cost A2 = Cost A1 + rent paid for leased in land
Cost B1 = Cost A1 + interest on value of owned fixed capital assets (excluding land).
Cost B2 = 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 + value of management input at 10% of cost C2 
The cost concepts were used for estimation of maize cultivation, which are adopted by Directorate of Economics and Statistics, Department of Agriculture and Cooperation, and Commission for Agricultural Cost and Price, Ministry of Agriculture, GOI. The gross income, net income, farm business income, family labour income, farm investment income and benefit cost ratio were also worked out using different profitability concepts. The collected data were processed to work out the various costs, and profitability aspects of the maize production in the Chhindwara district of Madhya Pradesh.

  RESULT AND DISCUSSION
Cost of cultivation of maize production in different size groups
It can be observed from table 1, that, the major inputs in maize cultivation were human labour, machine labour, fertilizers, manure, plant protection, and irrigation. Human labour cost was highest on large farms ₹21,000/ha due to greater operational needs, while machine labour ₹7,200/ha was essential for timely field operations. Manure/FYM ₹6,000/ha was applied as part of the nutrient cycle, which is generally given once in three years to maintain soil fertility. Fertilizers such as urea, DAP, and zinc sulphate were used to meet crop nutrient demand, with the cost being highest on large farms ₹4881.72/ha, followed by medium farms ₹4414.76/ha and small farms ₹4079.96/ha. Plant protection chemicals were also necessary to control weeds and pests, costing ₹6447.60/ha on large farms, ₹5448.00/ha on medium farms, and ₹4538.40/ha on small farms. Irrigation ensured proper crop growth, with expenditure being ₹1750/ha on both large and medium farms and ₹1,400/ha., on small farms. The data presented here correspond to one season, and overall, higher input use on large farms reflects efforts to achieve better productivity in maize.
  Table1. Physical quantity and cost of variable inputs used in cultivation of    
   maize by the different size group of respondents
                                            (Rs./ha.)
	
S. No.
	
Particulars
	Size of land holding
	
Average

	
	
	Small
	Medium
	Large
	

	1
	Human labour (men days/ha)

	a)
	Family labour days
	12
	10
	16
	12.67

	
	(Rs. 250 /day)
	3000
	2500
	4000
	3166.67

	b)
	Hired labour days
	55
	62
	68
	61.67

	
	
	13750
	15500
	17000
	15416.67

	
	Total human labour days (a+b)
	
67
	
72
	
84
	
74.33

	
	(Rs.250 /day)
	16750
	18000
	21000
	18583.33

	2
	Hired machine labour (hrs./ha.)
	5
	8
	9
	7.33

	
	(Rs.800 /hour)
	4000
	6400
	7200
	5866.67

	3
	Seed (kg/ha)
	18
	18.45
	19.1
	18.52

	
	(Rs.1308 /kg)
	23544
	24132.6
	24983
	24219.80

	4
	Manure (FYM) (tonne/ha)
	2
	2
	2
	2.00

	
	(Rs.3000/
tones)
	6000
	6000
	6000
	6000

	5
	Fertilizers (Kg/ha.)

	a)
	Urea (Rs.268 / bag)
	
111
	
116
	
127
	
118.00

	
	Rs 5.36 /kg
(1 bag- 50 kg)
	594.96
	621.76
	680.72
	632.48

	b)
	DAP (Rs.1350 /
bag)
	
55
	
59
	
63
	
82.33









	
	Rs.27 /kg
(1 bag- 50 kg)
	1485
	1593
	1701
	1593.00

	c)
	Zinc sulphate
	20
	22
	25
	22.33

	
	(Rs.100 /kg)
	2000
	2200
	2500
	2233.33

	
	Total fertilizer (a+b+c)
	4079.96
	4414.76
	4881.72
	4458.33

	6
	Plant protection chemicals (Lt/ha)

	a)
	Herbicide
	1.8
	2
	2.3
	2.03

	
	(Rs.990/lit)
	1620
	1800
	2070
	1830.00

	b)
	Pesticide
	1.2
	1.5
	1.8
	1.50

	
	(Rs.2432 /lit)
	2918.4
	3648
	4377.6
	3648.00

	7
	Number of irrigation
	4
	5
	5
	4.67

	
	
(Rs. 350/Irrigation)
	1400
	1750
	1750
	1633.33


 

  Cost of cultivation of maize among different size groups
The cost structure of maize cultivation across different farm-size groups is presented in Table 2. The major cost components included human labour, machine labour, seed, manure/FYM, fertilizers, plant protection chemicals, irrigation, depreciation, and interest on working capital. Among all inputs, seed cost constituted the largest share of total cost, accounting for an average of 22.41 percent across farm categories, followed by hired labour 14.26 percent. The expenditure on seed, hired labour, machine labour, fertilizers, and plant protection chemicals was consistently higher on large farms than on medium and small farms. Large farms incurred ₹24,983/ha on seed, ₹17,000/ha on hired labour, ₹7,200/ha on machine labour, and ₹6,447.60/ha on plant protection chemicals, compared to ₹23,544/ha, ₹13,750/ha, ₹4,000/ha, and ₹4,538.40/ha, respectively, on small farms. This indicates greater use of purchased inputs and mechanization on large farms to achieve higher productivity.
The higher expenditure on labour and machinery on large farms may be attributed to greater operational area, timely farm operations, and higher adoption of modern production practices. Similarly, higher use of fertilizers and plant protection chemicals reflects more intensive cultivation aimed at increasing yield levels. In contrast, small farms relied relatively more on family labour and careful resource management, which reduced dependence on hired inputs and helped control cultivation costs.
Among the different cost concepts, Cost A1 ranged from ₹61,088.02/ha on small farms to ₹72,705.42/ha on large farms, indicating higher operational expenses on larger holdings. Cost B2, which includes rental value of owned land, accounted for nearly 88 percent of total cost across all farm categories, showing the substantial contribution of land value to maize cultivation costs. The total cost of cultivation (Cost C3) was highest on large farms (₹116,351.86/ha), followed by medium farms (₹107,961.91/ha), and lowest on small farms (₹99,795.05/ha), with an overall average of ₹108,036.27/ha., similar findings was reported by  Yadav et al., 2023, Choudhri et al., 2018, Satapathy et al., 2020,  Baburaja and Pichaipillai, 2025, and Chaturvedi et al., 2022, that the total cost of cultivation per hectare was highest on large farms followed by medium , and small respectively.
The results clearly show that cultivation cost increased with farm size due to greater use of labour, machinery, and purchased inputs. Although large farms incurred higher absolute costs, the additional investment contributed to higher output levels. However, the proportionate increase in profit was comparatively lower, suggesting that small farms utilized inputs more efficiently, particularly through greater dependence on family labour and closer supervision of farm operations. Thus, while large farms benefited from scale advantages and mechanization, small farms demonstrated relatively better cost efficiency in maize cultivation in Chhindwara district
Table 2. Cost of cultivation of maize among different size groups
(Rs./ha.)
	S.
No.
	Particulars
	Small
	Medium
	Large
	Average

	1
	Family labour
	3000
(3.00)
	2500
(2.31)
	4000
(3.43)
	3166.67
(2.93)

	2
	Hired labour
	13750
(13.77)
	15500
(14.35)
	17000
(14.61)
	15416.67
(14.26)

	3
	Machine labour
	4000
(4.00)
	6400
(5.92)
	7200
(6.18)
	5866.67
(5.43)

	4
	Seed cost
	23544
(23.59)
	24132
(22.35)
	24983
(21.47)
	24219.67
(22.41)

	5
	Manure/FYM
	6000.00
(6.01)
	6000.00
(6.01)
	6000.00
(6.01)
	6000.00
(5.55)

	6
	Fertilizers
	4080
(4.08)
	4417.80
(4.09)
	4881.70
(4.19)
	4459.83
(4.12)

	7
	Plant protection
	4538.40
(4.54)
	5448
(5.04)
	6447.60
(5.54)
	5478
(5.07)

	8
	Irrigation
	1400
(1.40)
	1750
(1.62)
	1750
(1.50)
	1633.33
(1.51)

	9
	Interest on working capital @ 5%
per annum
	2865.62
(2.87)
	3182.39
(2.94)
	3413.12
(2.93)
	3153.71
(2.91)

	10
	Land revenue
	65
(0.06)
	65
(0.06)
	65
(0.06)
	65
(0.06)

	11
	Depreciation
	845
(0.84)
	920
(0.85)
	965
(0.82)
	910
(0.84)

	12
	Cost A1
	61088.02
(61.21)
	67815.19
(62.81)
	72705.42
(62.48)
	67202.88
(62.20)

	13
	Interest on fixed capital @10 per cent per annum
(excluding land)
	850.25
(0.85)
	1075
(0.99)
	1210
(1.03)
	1045.08
(0.96)

	14
	Cost B1
(Cost A1+interest on fixed capital)
	61938.27
(62.06)
	68890.19
(63.80)
	73915.42
(63.52)
	68247.96
(63.17)

	15
	Rental value of owned land (1/6 of gross income)
	25784.50
(25.83)
	26757
(24.78)
	27859
(23.94)
	26800.17
(24.80)

	16
	Cost B2
(cost B1+rental value of owned
	87722.77
(87.90)
	95647.19
(88.59)
	101774.42
(87.47)
	95048.13
(87.97)

	17
	Cost C1
(cost B1+family labour)
	64938.27
(65.07)
	71390.19
(66.12)
	77915.42
(66.96)
	71414.63
(66.10)

	18
	Cost C2
(cost B2+family labour)
	90722.77
(90.90)
	98147.19
(90.90)
	105774.42
(90.90)
	98214.79
(90.90)

	19
	10 per cent of cost C2
(As managerial cost)
	9072.28
(9.09)
	9814.72
(9.09)
	10577.44
(9.09)
	9821.48
(9.09)

	20
	Cost C3
(Total cost)
	99795.05
(100)
	107961.91
(100)
	116351.86
(100)
	108036.27
(100)


(Figures in brackets represent the percentages of the total cost)

Cost of production of maize as per the different cost concept
The cost of production per quintal of maize under different cost concepts is presented in Table 3. The results indicate that the cost of production was consistently lowest on large farms and highest on small farms across all cost measures. This variation was mainly due to differences in productivity levels and resource utilization among farm-size groups. Large farms achieved higher yields (90.85 q/ha), which helped distribute the total cultivation cost over a larger quantity of output, thereby reducing the per unit cost of production. Under Cost A1, the cost of  production was lowest on large farms (₹1,039.62/q) followed by medium farms (₹1,080.08/q), while it was highest on small farms (₹1,119.42/q). A similar trend was observed under Cost B1, where the cost ranged from ₹1,026.30/q on large farms to ₹1,109.27/q on small farms. Likewise, under Cost B2 and Cost C2, large farms recorded the lowest costs of ₹719.65/q and ₹675.62/q, respectively, whereas small farms showed the highest costs of ₹800.95/q and ₹765.08/q, respectively. Cost C1 also followed the same pattern, being minimum on large farms (₹982.27/q) and maximum on small farms (₹1,073.40/q). Overall, Cost C3, which represents the comprehensive cost including family labour and managerial charges, was lowest on large farms (₹559.19/q) and highest on small farms (₹656.60/q), with an average of ₹608.16/q.
The lower per quintal cost on large farms may be attributed to economies of scale, better mechanization, and higher input use leading to greater productivity. Large farmers were able to utilize machinery, labour, and other inputs more efficiently over a larger operational area, reducing the average cost per unit of output. In contrast, small farms incurred higher production costs per quintal due to lower productivity, limited mechanization, and relatively higher dependence on labour-intensive operations. These findings suggest that although large farms incurred higher total cultivation costs, they achieved lower unit production costs through better scale efficiency and higher output levels in maize cultivation in Chhindwara district.
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(₹/q.)
	Cost of production over different costs
	Small
	Medium
	Large
	Average

	Cost A1
	1119.42
	1080.08
	1039.62
	1078.81

	Cost B1
	1109.27
	1067.55
	1026.30
	1066.76

	Cost B2
	800.95
	755.88
	719.65
	757.86

	Cost C1
	1073.40
	1038.43
	982.27
	1030.26

	Cost C2
	765.08
	726.76
	675.62
	721.36

	Cost C3
	656.60
	612.44
	559.19
	608.16




 Profitability from maize cultivation
The ultimate aim of the farmer is to maximize profit from crop cultivation, which can be achieved either by reducing cost, increasing productivity, or both. The data on profitability from maize cultivation across different farm sizes are presented in table 4.
 Table 4. Profitability from maize cultivation as per the different profitability concepts among     different size group of respondents
(₹/ha.)
	S.No
	Particulars
	Small
	Medium
	Large
	Average

	1	Comment by admin: Average in difrent category not well. Make it in avarge in the sama catagory
	Total Yield (q/ha)
	
83.63
	
85.85
	
90.85
	
86.76

	2
	Price of product (₹/q)
	
1850
	
1870
	
1840
	
1853.33

	3
	Gross income (₹/ha.)
	154706.99
	160540.06
	167154.98
	160800.68

	4
	Net returns over different costs
(₹/ha.)
	
	
	
	

	a)
	Cost A1
	93618.97
	92724.87
	94449.56
	93597.80

	b)
	Cost B1
	92768.72
	91649.87
	93239.56
	92552.72

	c)
	Cost B2
	66984.22
	64892.87
	65380.56
	65752.55

	d)
	Cost C1
	89768.72
	89149.87
	89239.56
	89386.05

	e)
	Cost C2
	63984.22
	62392.87
	61380.56
	62585.88

	f)
	Cost C3
	54911.94
	52578.15
	50803.12
	52764.41

	5)
	Farm business
income (₹/ha.)
	93618.97
	92724.87
	94449.56
	93597.80

	6)
	Family labour income (₹/ha.)
	66984.22
	64892.87
	65380.56
	65752.55

	7)	Comment by admin:  Same as
	Farm investment
income (₹/ha.)
	90618.97
	90224.87
	90449.56
	90481.13


The profitability of maize cultivation under different farm-size groups is presented in Table 4. The results indicate that yield and gross income increased with the size of land holding. Large farms recorded the highest yield (90.85 q/ha) and gross income (₹167,154.98/ha), followed by medium farms (85.85 q/ha and ₹160,540.06/ha), while small farms obtained the lowest yield (83.63 q/ha) and gross income (₹154,706.99/ha). The higher gross income on large farms was mainly due to higher productivity, which resulted from greater use of improved inputs such as fertilizers, plant protection chemicals, irrigation, and mechanization similar finding was recorded by Satapathy et al.,2020. Although medium farms received the highest sale price (₹1,870/q), the overall gross income remained lower than large farms because of comparatively lower yield levels.
Analysis of profitability under different cost concepts showed that net returns over Cost A1 were highest on large farms (₹94,449.56/ha), followed by small farms (₹93,618.97/ha), and lowest on medium farms (₹92,724.87/ha). A similar trend was observed for farm business income, which ranged from ₹92,724.87/ha on medium farms to ₹94,449.56/ha on large farms. The higher returns on large farms may be attributed to better access to modern inputs, mechanization, and efficient management of production activities, which helped increase output and gross income.
However, when total cost of cultivation (Cost C3) was considered, small farms recorded the highest net returns (₹54,911.94/ha), whereas large farms recorded the lowest (₹50,803.12/ha) similar finding was recorded by Singh et al.,2018. Family labour income also remained highest on small farms (₹66,984.22/ha) and lowest on medium farms (₹64,892.87/ha). This indicates that small farms were relatively more efficient in utilizing family labour and managing resources economically. Small farmers relied more on family labour and exercised closer supervision over farm operations, which reduced hired labour and managerial expenses. In contrast, large farms depended more heavily on purchased inputs and hired labour, resulting in higher cultivation costs that reduced net profitability despite higher output.
Farm investment income remained almost similar across all farm-size groups, indicating only marginal variation in returns from fixed investments. Overall, the results suggest that larger farms achieved higher productivity and gross returns due to intensive input use and mechanization, whereas small farms performed better in terms of cost efficiency and net profitability. These findings are in close agreement with the observations of Kumar et al. (2019), who also reported that gross income and farm business income increased with farm size because of higher productivity and greater adoption of modern inputs on larger farms.

  

  Benefit cost ratio

The benefit-cost ratio is a crucial indicator of profitability in agriculture, as it shows the return obtained per rupee of investment. Table 6, clearly depicts the comparative profitability of maize cultivation across different farm sizes under various cost concepts.
Table 5.  Benefit cost ratio at different cost in maize production

	
	Size of land holding

	
	Small
	Medium
	Large
	Average

	Cost A1	Comment by admin: ? that to
	1:2.6
	1:2.4
	1:2.4
	1:2.5

	Cost B1
	1:2.6
	1:2.4
	1:2.3
	1:2.4

	Cost B2
	1:1.8
	1:1.7
	1:1.6
	1:1.7

	Cost C1
	1:2.4
	1:2.3
	1:2.1
	1:2.3

	Cost C2
	1:1.7
	1:1.6
	1:1.6
	1:1.6

	Cost C3
	1:1.5
	1:1.5
	1:1.4
	1:1.5



Benefit–cost ratio:
The benefit–cost (B:C) ratio is an important indicator of economic efficiency, as it measures the return obtained per rupee of investment. The B:C ratios of maize cultivation under different cost concepts and farm-size groups are presented in Table 5.
The results indicate that the B:C ratio was generally higher on small farms and comparatively lower on large farms under most cost concepts. Over Cost A1, the highest B:C ratio was observed on small farms (1:2.6), while medium and large farms recorded a ratio of 1:2.4 each. A similar trend was observed under Cost B1, where the ratio ranged from 1:2.3 on large farms to 1:2.6 on small farms, indicating only marginal variation across farm categories.
Under Cost B2, the B:C ratio declined for all farm groups due to the inclusion of rental value of owned land. The ratio was highest on small farms (1:1.8), followed by medium farms (1:1.7), and lowest on large farms (1:1.6). Likewise, under Cost C1, small farms recorded the highest ratio (1:2.4), followed by medium farms (1:2.3) and large farms (1:2.1). When family labour and managerial costs were included under Cost C2 and Cost C3, the B:C ratio further declined across all farm sizes. Under Cost C2, the ratio was 1:1.7 on small farms and 1:1.6 on both medium and large farms. Similarly, under Cost C3, the ratio remained highest on small and medium farms (1:1.5) and lowest on large farms (1:1.4).
The comparatively higher B:C ratio on small farms indicates better cost efficiency and more economical use of resources. Small farmers relied more on family labour and closely supervised farm operations, which helped reduce hired labour and managerial expenses. In contrast, large farms incurred higher expenditure on hired labour, machinery, and purchased inputs, which increased total cultivation costs and reduced returns per rupee invested. Although large farms achieved higher output and gross income, the proportional increase in cost was greater than the increase in returns, resulting in a relatively lower B:C ratio. Overall, the findings suggest that maize cultivation was profitable across all farm-size groups, but small farms demonstrated relatively better economic efficiency in terms of returns on investment in Chhindwara district.
CONCLUSION	Comment by admin: Make conclution refers to aim this riset. Matching between back groun, metod, rusuld and conclution.

[bookmark: _GoBack]The study concludes that maize cultivation in Chhindwara district of Madhya Pradesh is economically profitable across all farm-size groups, although costs, returns, and efficiency differ significantly among small, medium, and large farms. The total cost of cultivation (Cost C3) increased with farm size, ranging from ₹99,795.05/ha on small farms to ₹1,16,351.86/ha on large farms, mainly due to higher expenditure on hired labour, machinery, fertilizers, and plant protection chemicals on larger holdings. Large farms achieved higher productivity (90.85 q/ha) and gross income (₹1,67,154.98/ha) because of greater use of modern inputs and mechanization. However, small farms showed relatively better economic efficiency by recording higher net returns over Cost C3 (₹54,911.94/ha) and a slightly higher benefit–cost ratio (1:1.5) compared to large farms (1:1.4). This indicates more efficient utilization of resources through greater dependence on family labour and closer supervision of farm operations. Although large farms benefited from higher output, the increase in cultivation cost was proportionately higher, which reduced profitability per rupee invested. The findings suggest that improving input-use efficiency, balanced use of fertilizers and plant protection chemicals, and adoption of scientific crop management practices are essential for enhancing maize profitability. Policy support in the form of improved access to quality seed, irrigation, institutional credit, extension services, and custom hiring centres for farm machinery can help farmers improve productivity and reduce cultivation costs. Strengthening market infrastructure and promoting maize-based value addition can further enhance farmers’ income and support sustainable maize cultivation in the region.
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ABSTRACT


 


Maize (Zea mays L.) is an important cereal crop with significant economic and nutritional 


value in India. The present study was conducted to estimate the cos


t of cultivation and 


profitability of maize production in 


Chhindwara district


. Primary data were collected from 


90 sample farmers comprising 30 small, 30 medium, and 30 large farmers through a pre


-


tested interview schedule for the agricultural year 2023


–


24


. The study revealed that the 


total cost of cultivation (Cost C3) was highest on large farms (


?


116,351.86/ha), followed by 


medium farms (


?


107,961.91/ha), and lowest on small farms (


?


99,795.05/ha). The average 


gross income from maize cultivation was 
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160,80


0.68/ha, which was maximum on large 
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respectively. The benefit
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cost ratio was highest on small and medium farms (1:1.5) 


compared to large farms (1:1.4). The study concluded that although large farms generated 


higher output and gross returns, small farms were re


latively more efficient in terms of 


profitability.


 


The findings suggest the need for policy interventions aimed at improving 


access to quality seed, balanced fertilizer use, irrigation facilities, credit support, and 


extension services, particularly for sm


all and medium farmers. Strengthening farmer 


training programmes on improved production technologies and promoting efficient 


resource utilization may further enhance maize productivity and profitability in the district. 


Additionally, government support thr


ough price stabilization measures, crop insurance, 


and mechanization subsidies could help reduce production risks and improve the 


economic sustainability of maize cultivation


 


Keywords:


 


Cost of cultivation, profitability, maize, farm income, benefit


–


cost ra


tio


 


INTRODUCTION
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L.) is the third most important cereal crop in the 


world and is often referred to as the “Queen of Cereals” due to its exceptionally high 


production potential
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It is a versatile crop that plays a cruci


al role in the agricultural 


economy, serving as a staple food for humans, high
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quality feed for livestock, and a key 


raw material for numerous industrial products, including starch, oil, protein, alcoholic 


beverages, sweeteners, pharmaceuticals, cosmetics,


 


textiles, and paper


 


(


Narayan, 


2024).
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From a nutritional standpoint, maize is highly valuable, containing about 72% starch, 10% 


protein, 4.8% oil, 8.5% fibre, 3% sugar, and 1% ash, thereby contributing significantly to 


food and nutritional security (


Indi


an Council of Agricultural Research


, 2021). Globally, India 


ranks seventh in maize production and fourth in terms of cultivated area
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Over the past 


decade, maize production in In


dia has increased substantially 


from 11.50 million tonn


es to 


over 19.73 millio
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driven by rising demand from the feed industry, export markets, 


and ethanol production (


Ministry of Agriculture and Farmers Welfare
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