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Abstract:
The present investigation is carried out in Pune district of Maharashtra state. Keeping in view the highest acreages under potato, Ambegaon and Khed tahsils from Pune district were purposively selected. From these two tahsils 6 villages were selected purposively on the basis of area under chip grade potato cultivation. Also, from each village 15 sample growers were selected randomly i.e. small (Up to 0.20 ha), medium (0.21 to 0.40 ha) and large (0.41 ha and above).Thus, final sample comprised of 90 potato growers. The primary data collected for the agriculture year 2023-24 were analysed by using simple tabular approach and also functional analysis method. At overall level per hectare cost of cultivation of potato was ₹ 2,70,047.73. The per hectare cost of cultivation was highest ₹ 2,72,344.88 in small size group followed by large size group ₹ 2,70,176.29 and medium size group ₹ 2,67,622.02. Potato is a profitable tuber crop with overall B:C ratio of 1.63. For large size group per unit cost was minimum. Hence, the large land holding cultivators were more profitable than small land holding cultivators. In the cost structure of potato grown for processing (chips potato), seed cost dominates the expenditure pattern, forming around one-fourth (25.11 per cent) of the total production cost. Efficient agricultural marketing is not only essential for enhancing farm income and consumer satisfaction, but it also plays a vital role in stimulating overall economic development. According to financial indicators, the investment in potato cultivation has proven to be economically viable.
Keywords: Cost of cultivation, profitability, Chip Grade Potato, agricultural marketing
Introduction:
Tuber crops are the third most important category of food crops in today’s globalized agricultural economy, following cereals and legumes. They serve as staple or significant subsidiary foods for nearly one fifth of the world’s population (Arutselvan et al., 2023). Amongst these, potato (Solanum tuberosum) have emerged as a versatile and high demand crop, cultivated across a wide range of agro-climatic zones. Potatoes are not only a major source of food but also play a significant role in seasonal crop rotations, livestock feed, industrial processing and seed tuber production. The crop is grown for both fresh consumption and processing into a variety of products such as potato chips, French fries, dehydrated flakes, wafers, plant-based potato milk, frozen mashed potatoes, fermented beverages and canned potatoes.
Several varieties of potato have been developed to suit different agro-climatic conditions and market demands. These include table varieties such as “Kufri Jyoti” and “Kufri Pukhraj”, which are favoured for their high yield and cooking quality. Processing varieties like “Kufri Chipsona” and “Kufri Frysona” are specially bred for making chips and French fries, with desirable traits like high dry matter content and low sugar levels (Jaiswal et al., 2024). Additionally, disease-resistant varieties such as “Kufri Bahar” contribute to sustainable cultivation by reducing losses caused by pests and diseases. The continuous development of new varieties aims to enhance yield, nutritional quality and resistance to biotic and abiotic stresses.
The specific objective of the study is to assess the cost and returns in the production and marketing of potato in the study area.

Significance of this study:
This study provides a detailed economic assessment of chip-grade potato cultivation in Pune district of Maharashtra. Given the increasing demand for processed potato products in India, such studies are highly relevant for both policymakers and farmers. The results, particularly the farm-size wise profitability and cost–return structures, are useful for decision-making on input allocation and farm management strategies. The findings also have wider implications for promoting economies of scale, sustainable potato production, and improved profitability in similar agro-climatic zones.



Materials and Methods:
Potato is an important vegetable crop grown in Pune district. Since the study is aimed at finding out the economics of production and marketing of Potato (Chip-grade), therefore, Pune district was selected purposively for the present study. On the basis of maximum area under potato cultivation and known for chip grade potato cultivation, Ambegaon and Khed tahsils from Pune district were selected purposively for the present study. Random selection of villages, three from each tehsils was done for the present study. Thus in all six villages from the above mentioned two tehsils were selected. Total 90 samples were selected for study.
The list of farmers growing chip grade potato was collected from the respective villages. The farmers were categorized into three groups on the basis of the actual area under potato.
1.	Small groups : below 0.20 ha
2.	Medium groups : 0.21 – 0.40 ha
3.	Large groups : 0.41 ha and above


Tools of Analysis: 
Estimation of Production Costs and Returns:
The production costs and returns of potato production were estimated on the basis of per hectare. The standard cost concept was used and viz. cost ‘A’, cost ‘B’ and cost ‘C’ were worked out. The sample statistical tools viz. percentages and averages were used.
Cost 'A'
Included the costs on account of hired human labour, bullock labour, machinery charges, value of manures, value of fertilizers, value of micronutrients, value of seeds, irrigation charges, plant protection charges, land revenue, depreciation and repairs, interest on working capital etc. 
Cost 'B'
Rental value of land and interest on fixed capital represent imputed cost which was added to the Cost 'A' 
Cost 'B’ = Cost 'A' + Rental value of land + Interest on fixed capital.
Cost 'C'
It is the total cost of production, which included all the costs items, actual as well as imputed. The value of owned labours was imputed and added to cost ‘B’ to work out cost ‘C’
Cost ‘C’ = Cost ‘B’ + Imputed value of family labour.
Result and Discussion:
Cost of Cultivation of Potato
The cost of cultivation represents the total expenditure incurred to potato cultivators. This total includes both fixed and variable costs. The cost of cultivation of potato growers presented in Table 1.
Cost C was highest among large-sized farms, amounting to ₹ 270,176.29, followed by small-sized farms at ₹ 272,344.88 and medium-sized farms at ₹ 267,622.02. The overall average Cost C across all farm sizes was ₹ 270,047.73. Among the various components, the rental value of land represented the largest share at ₹ 73,286.78 accounting for approximately 27.15 per cent of total Cost C.
Fertilizer use and cost analysis revealed variations across the size groups. Small-scale growers incurred costs of ₹20,451.20, accounting for 7.51 per cent of Cost C, whereas medium-sized farmers spent ₹19,336.28, contributing 4.28 per cent to Cost C. In contrast, large-scale growers had the highest expenditure at ₹20,794.64, making up 7.70 per cent of Cost C. Medium-sized farms demonstrated relatively low fertilizer use, with lower costs and contribution to Cost C, whereas small and large farms incurred higher cost, respectively. Micro-nutrient application constituted 2.77 per cent, 2.66 per cent and 2.97 per cent of Cost C for small, medium and large size group respectively.
Small farms applied the highest amount of manure at 109.58 quintals, which accounted for 4.02 per cent of Cost C. In contrast, on large farms the contribution was 3.70 per cent and that of medium size was 3.83 per cent to the Cost C. On an average, farms used 104.02 quintals of manure, costing ₹10,401.81 and making up 3.85 per cent of Cost C. Overall, the contribution of manure usage cost in Cost C was around 4 per cent.
No use of bullock power was recorded, signifying complete mechanization during summer potato cultivation. The use of machine power was 14.46 hours (₹11,565.38) for small size farms, 12.65 hours (₹10,123.89) for medium size farms and 8.58 hours (₹6,862.86) for large size farms, respectively.
Irrigation costs varied significantly across farm sizes. Small farms incurred the highest irrigation charges at ₹6,585.16, which indicated that smaller farms bore a substantially higher irrigation cost burden compared to other groups. On an average, irrigation costs contributed 1.93 per cent to the Cost C. The disparity in irrigation costs suggests differing irrigation requirements or efficiencies across farm sizes.
Expenditure on plant protection charges were ₹6,408.84 for small, ₹7,547.79 for medium and ₹8,227.57 for large size farms, respectively.
Working capital for large size farms were ₹157,309.31, followed by small sized farms ₹152,010.58 and medium sized farms ₹146,989.91, respectively. On an average, working capital amounted to ₹152,103.27. Working capital of small farm holders was more compare to both medium and large farm size holder. The actual paid-out costs (Cost A) stood at ₹163,366.75, ₹157,682.91, and ₹167,860.05 for small, medium, and large farms, respectively.
Cost B, which includes rental value of land and interest on fixed capital, was ₹254,214.12, ₹248,883.08, and ₹259,714.15 for small, medium, and large farms, respectively. Cost C, inclusive of imputed family labor, was highest for small farms at ₹272,344.88, followed by large farms at ₹270,176.29 and medium farms at ₹267,622.02.
The per quintal cost of potato production decreased with increasing farm size: ₹1,304.09 for small farms, ₹1,243.99 for medium farms, and ₹1,199.26 for large farms. The overall per quintal production cost was ₹1,249.11. Notably, the Benefit-Cost (B:C) ratio was most favourable for large farms at 1.75, indicating greater economic efficiency compared to medium (1.69) and small farms (1.46).
The analysis highlights the economic advantages of large-scale potato production, with lower per quintal costs and higher B:C ratios. These findings suggest that larger farms are better positioned to optimize resources and achieve greater economic efficiency in potato production. This comparative analysis emphasizes the need for tailored cost management strategies based on farm size. Enhancing yield efficiency and minimizing input wastage are critical to improving economic performance across all scales of operation.
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	Sl. No.
	Cost items
	Small
	Medium
	Large
	Overall

	
	
	qty
	Value(₹)
	%
	qty
	Value(₹)
	%
	qty
	value
	%
	qty
	Value(₹)
	%

	I)  1
	Hired Human labour ( Mandays)
	
	
	
	
	
	
	
	
	
	
	
	

	
	a) Male
	14.55
	5819.52
	2.14
	16.11
	6442.48
	2.41
	18.17
	7268.57
	2.69
	16.28
	6510.19
	2.41

	
	b) Female
	67.96
	16988.95
	6.24
	63.01
	15752.21
	5.89
	52.71
	13178.57
	4.88
	45.59
	15306.58
	5.67

	2
	Bullock power ( pair days)
	0
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	3
	Machine (Hrs.)
	14.46
	11565.38
	4.25
	12.65
	10123.89
	3.78
	8.58
	6862.86
	2.54
	11.90
	9517.38
	3.52

	4
	Manures ( Qtls.)
	109.58
	10957.64
	4.02
	102.48
	10247.79
	3.83
	100.00
	10000.00
	3.70
	104.02
	10401.81
	3.85

	5
	Tubers (kg.)
	2117.86
	63535.91
	23.33
	2071.68
	62150.44
	23.22
	2592.86
	77785.71
	28.79
	2260.80
	67824.02
	25.11

	6
	Fertilizer Nutrient Use (kg)
	818.05
	20451.20
	7.51
	773.45
	19336.28
	4.28
	831.79
	20794.64
	7.70
	807.76
	20194.04
	6.50

	7
	Micronutrients(kg)
	25.16
	7546.96
	2.77
	23.72
	7115.04
	2.66
	26.76
	8027.14
	2.97
	25.21
	7563.05
	2.80

	8
	Irrigation Charges (₹)
	
	6585.16
	2.42
	
	5801.32
	2.17
	
	3272.04
	1.21
	
	5219.51
	1.93

	9
	Plant protection charges (₹)
	
	6408.84
	2.35
	
	7547.79
	2.82
	
	8227.57
	3.05
	
	7394.73
	2.74

	10
	Incidental charges (₹)
	
	1290.98
	0.47
	
	1559.03
	0.58
	
	1117.33
	0.41
	
	1322.44
	0.49

	11
	Repairs(₹)
	
	860.04
	0.32
	
	913.63
	0.20
	
	774.87
	0.29
	
	849.51
	0.27

	
	Working capital (₹)
	
	152010.58
	
	
	146989.91
	
	
	157309.31
	
	
	152103.27
	

	12
	Int.on Working Capital @ 6 % (₹)
	
	9120.63
	3.35
	
	8819.39
	3.30
	
	9438.56
	3.49
	
	9126.20
	3.38

	13
	Depre.on farm implements(₹)
	
	2096.82
	0.77
	
	1733.61
	0.65
	
	972.18
	0.36
	
	1600.87
	0.59

	14
	Land revenue and taxes(₹)
	
	138.71
	0.05
	
	140.00
	0.05
	
	140.00
	0.05
	
	139.57
	0.05

	
	Cost 'A'
	
	163366.75
	59.99
	
	157682.91
	58.92
	
	167860.05
	62.13
	
	162969.90
	60.35

	15
	Rental value of land(₹)
	
	65993.89
	24.23
	
	75156.46
	28.08
	
	78710.00
	29.13
	
	73286.78
	27.15

	16
	Int .on fixed capital @ 10 % (₹)
	
	24853.49
	9.13
	
	16043.71
	5.99
	
	13144.10
	4.87
	
	18013.77
	6.66

	
	Cost 'B'
	
	254214.12
	93.34
	
	248883.08
	93.00
	
	259714.15
	96.13
	
	254270.45
	94.16

	17
	Family labour
	
	
	
	
	
	
	
	
	
	
	
	

	
	a.Male
	22.65
	9060.77
	3.33
	26.99
	10796.46
	4.03
	12.13
	4851.43
	1.80
	20.59
	8236.22
	3.05

	
	b. Female
	36.28
	9069.98
	3.33
	31.77
	7942.48
	2.97
	22.44
	5610.71
	2.08
	30.16
	7541.06
	2.79

	
	Cost 'C'
	
	272344.88
	100
	
	267622.02
	100
	
	270176.29
	100.00
	
	270047.73
	100

	II
	Output ( Qtls.) and income (₹)
	208.84
	396795.58
	
	215.13
	451778.76
	
	225.29
	473100.00
	
	216.42
	440558.11
	

	III
	Per quintal cost
	
	1304.09
	
	
	1243.99
	
	
	1199.26
	
	
	1249.11
	

	
	B: C Ratio
	
	1.46
	
	
	1.69
	
	
	1.75
	
	
	1.63
	



Table 1: Cost of Cultivation of Potato Growers														([image: ]/ ha)

Cost and Returns Structure of Potato Growers
The cost and return structure is depicted in Table 2. The total costs, including Cost A (actual paid-out costs), Cost B (Cost A plus rental value of land and interest on fixed capital), and Cost C (Cost B plus imputed family labor), were highest for small farms at Cost C (₹272,344.88). In contrast, large farms incurred the highest Cost A (₹167,860.05) and Cost B (₹259,714.15).
[bookmark: _GoBack]Table 2.Cost and Returns Structure of PotatoGrowers					(₹/ha)
	Sr.No.
	Particulars
	Unit
	Size groups
	Overall

	
	
	
	Small
	Medium
	Large
	

	1
	Total cost
	
	
	
	
	

	
	i) Cost ‘A’
	₹.
	163366.75
	157682.91
	167860.05
	162969.90

	
	ii) Cost ‘B’
	₹.
	254214.12
	248883.08
	259714.15
	254270.45

	
	iii) Cost ‘C’
	₹.
	272344.88
	267622.02
	270176.29
	270047.73

	2
	Profit at
	
	
	
	
	

	
	i) Cost ‘A’
	₹.
	233428.83
	294095.85
	305239.95
	277588.21

	
	ii) Cost ‘B’
	₹.
	142581.46
	202895.68
	213385.85
	186287.66

	
	iii) Cost ‘C’
	₹.
	124450.70
	184156.74
	202923.71
	170510.39

	3
	Production
	Qtls.
	208.84
	215.13
	225.29
	216.42

	4
	Gross income
	₹.
	396795.58
	451778.76
	473100.00
	440558.11

	5
	B:C ratio
	
	
	
	
	

	
	i) Cost ‘A’
	
	2.43
	2.87
	2.82
	2.70

	
	ii) Cost ‘B’
	
	1.56
	1.82
	1.82
	1.73

	
	iii) Cost ‘C’
	
	1.46
	1.69
	1.75
	1.63



The profitability analysis showed that large farms achieved the highest profits at all cost levels, with ₹305,239.95 at Cost A, ₹213,385.85 at Cost B, and ₹202,923.71 at Cost C. Large farms also generated the highest gross income (₹473,100.00), followed by medium farms (₹451,778.76) and small farms (₹396,795.58). The benefit-cost (B:C) ratio analysis indicated that large farms had the most favorable B:C ratio at Cost C (1.75), suggesting greater economic efficiency in potato production at larger scales.
Overall, the results suggest that larger farms are better positioned to optimize resources and achieve greater economic efficiency in potato production, with higher profits, gross income, and more favorable B:C ratios. The findings have implications for farmers, policymakers, and stakeholders seeking to improve the efficiency and profitability of potato production.
Conclusion
The highest cultivation cost was observed in small size farms (₹2,72,344.88), followed closely by large size farms (₹2,70,176.29), with medium size farms (₹2,67,622.03) incurring the lowest costs. Small farms face higher per unit costs due to limited mechanization and less efficient use of resources. Large farms, while benefiting from economies of scale, have higher total costs due to higher land rental expenses and potential inefficiencies in managing large-scale operations. Medium farms strike the best balance between input utilization and scale, with better mechanization, allowing for optimal resource use and lower per unit costs, making them the most cost-efficient. Aeroponics technology can help to reduce Maharashtra potato grower’s reliance on imported seed tubers from other states by enabling rapid disease-free production of high-quality tubers locally.
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