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Abstract
The present study analyses the economics of sugarcane production with special reference to the cost of cultivation, returns, and break-even analysis in the Narsinghpur district of Madhya Pradesh. Primary data were collected from 120 randomly selected sugarcane growers across 12 villages in Kareli and Gadarwara blocks during the 2024–25 agricultural year. Standard cost concepts and farm budgeting techniques were employed for analysis. The results revealed that the total cost of cultivation increased with farm size, ranging from ₹1,27,115.36 per hectare on small farms to ₹1,47,823.37 per hectare on large farms. Gross returns and net returns were highest for large farms due to higher productivity. The benefit–cost ratio remained stable across all farm categories, indicating the economic viability of sugarcane cultivation. Break-even analysis showed that the actual yield exceeded the break-even yield across all farm sizes, confirming the profitability of sugarcane production in the study area. High input costs and pest incidence expenses emerged as major constraints. Farmers emphasized the need for subsidized inputs, mechanisation, and better irrigation.
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1. INTRODUCTION
Sugarcane (Saccharum officinarum) is our most important cultivated plant and commercial crop in India, playing a crucial role in the agricultural economy. The plant is a perennial grass native to New Guinea. It is a member of the Poaceae family. Sugarcane is one of the most important commercial crops in India, playing a vital role in agricultural income, rural employment, and agro-based industries such as sugar, jaggery, and ethanol production. 
In production, Brazil ranks first, followed by India. Sugarcane is a major cash crop of India. Uttar Pradesh is the highest producer of sugarcane, followed by Maharashtra, Karnataka, and Tamil Nādu (Sunda N.R, .2011). India ranks among the leading producers of sugarcane globally, with Madhya Pradesh emerging as a significant contributor due to expansion in irrigated area and proximity to sugar mills. This district is often referred to as the "Sugar Bowl of Madhya Pradesh" due to its large area and production of sugarcane. The favourable agro-climatic conditions, availability of irrigation facilities, and established sugar mills make Narsinghpur a key area for sugarcane production in the state. In Madhya Pradesh, sugarcane production increased from 544 thousand metric tons in 2020-21 to 651 thousand metric tons in 2021-22, which was a 19.67% increase. Sugarcane production decreased from 5440 thousand metric tonnes in the year 2021 to 5380 thousand metric tonnes in the year 2022 (Directorate of Economics and Statistics 2024). In Narsinghpur, sugarcane is a major crop and occupies a 75,000-hectare area under sugarcane cultivation. which accounts for 65 percent of the total sugarcane area in Madhya Pradesh. The sugarcane area increased by 2.68 percent (Directorate of Economics and Statistics, Madhya Pradesh,2024). In the Narsinghpur district, the Kareli block holds a significant place in sugarcane cultivation due to the adequate availability of resources for sugarcane cultivation (Narsinghpur district administration 2024). 
In Narsinghpur district, sugarcane occupies a major share of the cultivated area owing to favourable agro-climatic conditions and assured market facilities. However, rising input costs, labour scarcity, and price uncertainty have raised concerns about the profitability of sugarcane farming. An accurate assessment of cost, returns, and break-even levels is essential for understanding the economic sustainability of sugarcane cultivation. Hence, the present study was undertaken to analyse the cost structure, profitability, and break-even point of sugarcane production in the study area.
2. Objective of the Study
1. To estimate the cost of cultivation, returns, and break-even output of sugarcane production in Narsinghpur district of Madhya Pradesh. 
2. To identify constraints in sugarcane production of sugarcane.
3. To suggest suitable measures for enhancing the production of Sugarcane
3. Materials and Methods-
3.1 Selection of Respondents:
The study was conducted in the Narsinghpur district of Madhya Pradesh, which has a substantial area under sugarcane cultivation. Kareli and Gadarwara blocks were selected purposively because of their larger sugarcane areas. A multistage random sampling technique was adopted:2 blocks selected purposively, 12 villages selected randomly (6 from each block), 10 sugarcane growers selected randomly from each village. Thus, a total of 120 farmers constituted the sample. Primary data related to inputs, costs, yield, and output prices were collected through personal interviews using a pre-tested schedule for the agricultural year 2024–25.  
3.2 Analytical tools:
3.2.1 Cost of cultivation: Cost A1: It includes the value of hired human labour, value of hired and owned animal labour, value of hired and owned machine labour, value of seed (both farm seed and purchased), value of manures (owned and purchased) and fertilizers, depreciation and fixed assets, irrigation charges, land revenue, interest on working capital, and miscellaneous expenses. 
Cost A2: Cost A1 + rent paid for the leased land 
Cost B1: Cost A1 + interest on fixed capital (excluding land)
Cost B2: Cost B1 + rental value of owned land + rent for leased land 
Cost C1: Cost B1 + imputed value of family labour
Cost C2: Cost B1 + imputed value of family labour
Cost C3: Cost C2 + 10% 0f CostC2 as management cost 
3.2.2 The cost of production: Cost of production was worked out by using the following formula: 
It is the ratio of the total cost incurred on sugarcane production and the physical output obtained on the sample farms. 
           
3.2.3 Gross Revenue: 
a) Yield of Sugarcane: Estimate the total yield per acre or hectare.
b) Price of Sugarcane: Multiply the yield by the prevailing market price (or contract price with mills).                                                               
                      
3.2.4   Net Return (Profit/Loss): 
Net Return (Profit/Loss) = Gross Revenue−Total Cost of Cultivation 
3.2.5 Break-Even Analysis: 
To understand the minimum yield or price required to cover costs, calculate the break-even yield or break-even price: 
· Break-even Yield: Total Cost ÷ Price per quintal
· Break-even Price: Total Cost ÷ Yield 
3.2.6 Cost-Benefit Ratio (CBR) (Subba Reddy, S., et al., 2018).)  
The CBR measures profitability 
	
If CBR > 1, it indicates a profit; if CBR < 1, it indicates a loss.  
4. Results and Discussion-
Cost of Cultivation
Table 1 shows the breakdown of costs for growing sugarcane across different farm sizes. The overall cost of sugarcane is Rs. 136,853.64 per hectare. The overall fixed cost is Rs 65,363.72 per hectare, and the overall variable cost is Rs 71,489.92per hectare. In variable costs, the highest input cost is seed at Rs 28583.33 per hectare, and the lowest input cost is family labour at Rs 1339.04 per hectare. In fixed cost, the highest cost of rental value of land is Rs 62500.00 per hectare, and the lowest cost of land revenue is Rs 25 per hectare. Overall, the highest cost is the rental value of land, and the lowest land revenue. The cost structure is listed in Table 2, where CostA1 and CostA2 are the same since farmers use their land for sugarcane cultivation. Cost A1 is the highest for large farms at Rs 80,579.15 per hectare, followed by Rs 64,558.61per hectare for small farms and Rs 70,989.94 per hectare for medium- sized farms. This shows that cost A1 is more common in small farms. It is also found that the operational cost, represented by cost B1, is highest in large farms at Rs. 81,685.87 per hectare, and lowest in small farms at Rs. 65,461.83 per hectare. Cost B2 ranges from Rs. 146,685.87per hectare for large farms and Rs. 125,416.83 per hectare for small farms, with the highest costs appearing in large farms and the lowest in small farms. The total costs for C1, C2, and C3 per hectare were found to be Rs. 74,353.66, 138,238.89, and 150,539.02, respectively. 
Table 1: Costs of cultivation of sugarcane at different sizes of farms (Rs/ha)-
	


	
	
	Size of
	Holdings
	

	S. No.
	Particulars
	Small
	Medium
	Large
	Overall


	1.
	Field preparation cost
	8750.00
(6.88)
	10000.00
(7.37)
	15000.00
(10.14)
	11250.00
(8.13)

	2.
	Seed
	26250.00
(20.65)
	28875.00
(21.29)
	30625.00
(20.71)
	28583.33
(20.88)

	3.
	Fertilizer
	8947.31
(7.03)
	9421.11
(6.94)
	9458.58
(6.39)
	9275.66
(6.70)

	4.
	Plant protection
	8529.40
(6.70)
	8818.17
(6.50)
	8950.00
(6.05)
	8765.85
(6.34)

	5.
	Irrigation charges
	5374.53
(4.22)
	5603.47
(4.13)
	5681.90
(3.84)
	5553.30
(4.01)

	6.
	Hired labour
	1235.27
(0.97)
	2418.17
(1.78)
	4375
(2.95)
	2676.15
(1.93)

	7.
	Family labour
	1698.52
(1.33)
	1181.10
(0.87)
	1137.50
(0.76)
	1339.04
(0.96)

	8.
	Interest on working capital@ 6%
	3647.10
(2.86)
	3979.02
(2.93)
	4513.67
(3.05)
	4046.59
(2.92)

	
	Variable cost (A)
	64432.14
(50.68)
	70296.04
(51.83)
	79741.65
(53.94)
	71489.92
(52.23)

	9.
	Land revenue
	25
(0.01)
	25
(0.01)
	25
(0.01)
	25
(0.01)

	10.
	Rental value of land
	60000.00
(47.20)
	62500.00
(46.08)
	65000.00
(43.97)
	62500.00
(45.21)

	11.
	Depreciation on farm implement and machinery
	1800.00
(1.41)
	1850.00
(1.36)
	1950.00
(1.31)
	1866.66
(1.35)

	12.
	Interest on fixed capital@10%
	858.22
(0.70)
	951.22
(0.70)
	1106.72
(0.74)
	972.05
(0.70)

	
	Fixed cost(B)
	62683.22
(49.32)
	65326.22
(48.17)
	68081.72
(46.06)
	65363.72
(47.77)

	
	Total cost(A+B)
	127115.36 (100.00)
	135622.26 (100.00)
	147823.37 (100.00)
	136853.64(100.00)

	13.
	Main product (qt/Ha)
	910
	948
	997
	951.66



Table 2: Costs (Rs/qt)- of cultivation of sugarcane for sample respondents 
	s.no
	Cost
	small
	medium
	Large
	overall

	1
	Cost A1
	64558.61
	70989.94 
	80579.15 
	72042.56 

	2
	Cost A2
	64558.61 
	70989.94 
	80579.15
	72042.56

	3
	Cost B1
	65416.83 
	71941.16 
	81685.87
	73014.62 

	4
	Cost B2
	125416.83
	134441.16
	146685.87 
	135514.62 

	5
	Cost C1
	67115.35 
	73122.26 
	146685.87 
	74353.66 

	6
	Cost C2
	127115.36 
	135622.26 
	146685.87 
	136853.64 

	7
	Cost C3
	139826.89  
	149184.48 
	162605.70 
	150539.02





Figure 1: Cost of cultivation of sugarcane for sample respondents in Rs/ha)
Table 3: Returns and Profitability
	s.no.
	particulars
	small
	medium
	large
	overall

	1
	Cost of cultivation 
	127115.36 
	135622.26
	147823.37 
	136854.64 

	2
	Cost of production 
	138.31
	141.42
	149.77 
	143.16 

	3
	Gross revenue 
	298707.50 
	319788.84
	349388.68 
	322628.34 

	4
	Net return
	171592.14 
	184166.58 
	201565.31 
	185774.67 

	5
	Break-even yield
	387.25
	402.04
	421.82 
	403.70 

	6
	Break-even price Rs/qt) 
	139.68 
	143.06
	148.26
	143.66

	7
	Cost-benefit ratio
	1:2.34 
	1:2.35
	1:2.36 
	1:2.35 

	8
	Yield (q/ha)
	910
	948 
	997
	951.66 

	9
	Value /price (Rp/qt) 
	328.25 
	337.33  
	350.44 
	338.67  


The yield of sugarcane ranged from 910 q/ha on small farms to 997 q/ha on large farms. Gross returns were highest on large farms (₹3,49,388.68 per hectare) due to higher productivity and better management practices. Net returns followed a similar trend, with large farms realising the highest net income (₹2,01,565.31 per hectare). The benefit–cost ratio was nearly uniform across farm sizes, ranging from 2.34 to 2.36, indicating efficient resource utilisation regardless of farm size.
4.Break-Even Analysis
Break-even analysis revealed that the break-even yield increased with farm size due to higher costs. The break-even yield was 387.25 q/ha for small farms, 402.04 q/ha for medium farms, and 421.82 q/ha for large farms. However, the actual yields in all farm categories were significantly higher than their respective break-even levels, indicating that sugarcane cultivation was economically profitable in the study area. The break-even price ranged from ₹139.68 per quintal on small farms to ₹148.26 per quintal on large farms, which was much lower than the prevailing market price.
5. Constraints & suggestion-
The high cost of inputs (reported by 45 per cent of respondents) proved to be the most critical bottleneck. Pest and disease attacks, 25 per cent; poor-quality agrochemicals, 15 per cent; lack of quality seed, 10 per cent; and irregular electricity supply, 5 per cent, were also significant issues. These not only reduce productivity but also increase cultivation costs. 



Table 4: Constraints in sugarcane production 
	S. No
	Particulars
	No. of farmers
	Per cent (%)
	Rank

	(A)
	                                         Production constraints

	1
	High input cost
	96
	80
	1st

	2
	Pest and disease infestation
	72
	60
	2nd

	3
	Insecticide/pesticide quality is poor
	36
	30
	3rd

	4
	Quality seed is not available
	24
	20
	4th

	5
	Electricity supply erratic
	18
	15
	5th



Figure 2:Production constraints of sugarcane  
Table 4 shows production-related constraints; the high cost of inputs, such as fertilizers, seeds, and chemicals, was reported by 80 per cent of the farmers, which emerged as the most critical constraint. followed by pest and disease attacks, which affected 60 per cent of respondents, use of low-quality pesticides and insecticides,30 per cent, the non-availability of quality seed,20 per cent, and irregular electricity supply, 15 per cent. 
Use high-yielding, disease-resistant sugarcane varieties, bio-fertilisers (Azotobacter, PSB), and organic manure in place of chemical fertilisers that require less amount of input cost and also reduce disease infestation. Integrated pest and disease management (IPM) applies to control infestation of pests and diseases (Kadam et al, 2023). 
6. Conclusion
The study concludes that sugarcane cultivation in Narsinghpur district is economically viable across all farm sizes. However, cultivation costs increase with farm size, and higher productivity yields better returns. The stable benefit–cost ratio and actual yields exceeding break-even levels confirm the profitability of sugarcane production. Policy measures focusing on cost reduction through mechanisation, timely availability of inputs, and stable pricing mechanisms can further enhance farmers’ income from sugarcane cultivation.
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