The Cost, Return and Profitability for Mustard Cultivation in Rajasthan


ABSTRACT
Aim: To analyse the cost, returns, and profitability of mustard cultivation in Rajasthan.
Study Design and Area: A cross-sectional descriptive and analytical study was conducted in Kotputli-Behror district of Rajasthan during the rabi season, 2023–24.
Methodology: Primary data were collected from 90 mustard farmers through an interview schedule. Farmers were classified into small (<2 ha), medium (2–4 ha), and large (>4 ha), with 30 respondents in each category. Standard cost concepts (A1, A2, B1, B2, C1, and C2) were used to estimate costs, while profitability and benefit–cost ratio assessed economic viability. Major cost components included labour, seeds, manures, fertilizers, machinery, irrigation, and fixed costs.
Results: Mustard cultivation was found to be input-intensive. The cost of cultivation increased with farm size, with large farms incurring the highest costs due to greater use of labour, machinery, and inputs. However, the cost of production per quintal was lowest on medium farms, indicating better efficiency. Large farms recorded the highest gross income and net returns, followed by medium and small farms. Benefit–cost analysis showed that large farms performed better over lower cost concepts, while medium farms exhibited relatively higher efficiency over comprehensive cost measures.
Conclusion: Mustard cultivation is economically viable across all farm sizes. Large farms achieve higher absolute returns, whereas medium farms demonstrated better cost efficiency. Improving resource-use efficiency, access to inputs, and irrigation—especially for small and medium farmers can further enhance productivity and income, highlighting mustard’s strong potential for sustainable agricultural growth.
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1. INTRODUCTION
Mustard is one of the oldest known spice and oilseed crops in the world, with a history spanning thousands of years. It has been valued not only as a food condiment but also for its medicinal and agricultural importance across civilizations. In modern times, mustard continues to be a globally significant crop due to its nutritional, economic, and industrial uses, particularly as a major source of edible oil (Khan et al., 2025; Jankowski et al., 2024). In India, mustard has held a prominent place since ancient times and remains deeply embedded in dietary habits and traditional farming systems.
In Indian agriculture, mustard is one of the most important Rabi (winter) oilseed crops and plays a crucial role in enhancing farmers’ income and ensuring edible oil security. India is currently the third-largest producer of rapeseed-mustard globally, contributing over 13% to total world production, although its productivity still lags behind the global average (Kumar et al., 2025). The crop is typically grown as an annual cool-season oilseed with a short growing period and is widely cultivated in rotation with cereals and pulses.
Botanically, mustard belongs to the Brassica family, with major cultivated species including Brassica juncea (Indian mustard) and Sinapis alba (yellow mustard). Among these, Brassica juncea is the most widely grown species in India and is known for its adaptability across diverse agro-climatic regions (Das et al., 2025). Despite its importance, mustard cultivation faces several challenges such as low productivity, pest and disease incidence, and climate variability, which necessitate improved agronomic practices and technological interventions (Dev et al., 2026; Rathour et al., 2025). The plant also shows medicinal properties due to its anti-cancer, antioxidant, and anti-inflammatory activities (Verma et. al, 2024).
Globally, mustard production is mainly dominated by Canada, Nepal, and Russia, which together contributes nearly 70% of the total output of the total world production. Canada leads with a 32.5% share, primarily for oil and condiments, followed by Nepal (19.4%), where it is used for culinary and medicinal purposes, and Russia (17.5%), while India contributes 14% of total world production of mustard (FAO, 2023),which is used as oil and animal feed.
Mustard Production in India
India plays an important role in global mustard production, with cultivation spanning 9.90 million hectares and an annual output of 14.28 million tonnes. The crop is predominantly grown in the states of Rajasthan, Madhya Pradesh, Uttar Pradesh, Haryana, and West Bengal, which collectively accounts for 86.68 % of the cultivated area and 89.47 % of the national production. Rajasthan alone contributes 46.78% of India’s mustard output, making it the leading producer. Rajasthan covered 4552 ha. of area occupy 45.96% and produces 6684 thousand tonnes of production contributes 46.78 % of total production of country (DACNET, 2023).
Table 1: Area, production and productivity of mustard in top five states (2022–23)
	S.No.
	State
	Area
(000’ha.)
	Production
(000’tonnes)
	Productivity
(kg./ha.)

	1
	Rajasthan
	4552
(45.96 %)
	6684
(46.78%)
	1470

	2
	Madhya Pradesh
	1273
(12.85%)
	1960
(13.72%)
	1540

	3
	Uttar Pradesh
	1274
(12.86%)
	1909
(13.36%)
	1500

	4
	Haryana
	831
(8.39%)
	1415
(9.90%)
	1700

	5
	West Bengal
	656
(6.62)
	816
(5.71%)
	1240

	6
	Others
	1319
(13.32)
	1503
(10.52%)
	-

	7
	India
	9905
(100%)
	14287
(100%)
	1442


(Source: DECNET, 2003; State Agri Reports, 2023)
(Figures in parentheses shows percentage share to India’s figure)

Mustard Production in Rajasthan (District-wise analysis):
Rajasthan secured highest rank in the mustard production due to its favourable agro-climatic conditions and extensive cultivation area. The states output of 6.68 million tonnes accounts for nearly half of India’s total production. District-wise data reveals remarkable variations in productivity, which is influenced by irrigation access, soil quality, and farming practices.
The top five districts of Rajasthan namely Tonk, Alwar, Ganganagar, Bharatpur and Hanumangarh contributes 42.13% of the total state’s mustard output. 
Table 2 Area, production and productivity of mustard in top five districts in Rajasthan (2022-23)
	S.No.
	District

	Area
(000’ha.)
	Production
(000’tonnes)
	Productivity
(kg./ha.)

	1
	Tonk
	376
(8.26%)
	682
(10.20%)
	1810

	2
	Alwar
	348
(7.64%)
	619
(9.26%)
	1890

	3
	Ganganagar
	367
(8.06%)
	611
(9.14%)
	1660

	4
	Bharatpur
	274
(6.02%)
	528
(7.90%)
	1920

	5
	Hanumangarh
	253
(5.56%)
	376
(5.63%)
	1490

	6
	Others
	2934
(64.46%)
	3868
(57.87%)
	-

	7
	Rajasthan
	4552
(100%)
	6684
(100%)
	1470


(Source: Rajasthan Department of Agriculture, 2023)
(Figures in parentheses shows percentage share to state’s figure)
This study holds considerable importance as mustard is a key crop supporting both the agricultural and industrial economy of Rajasthan, the leading producer in India. The observed fluctuations in mustard production due to variations in area, yield, prices, and input use highlight the need for a systematic economic analysis. By examining the profitability of mustard cultivation through analysis of returns over cost, which is essential for farmers’ livelihood and sustained agricultural investment. The assessment of marketing channels provides insights into the efficiency of the supply chain, helping to identify the most cost-effective and profitable routes for farmers.
Existing studies on mustard cultivation in Rajasthan primarily focus on broad-level analysis or isolated aspects such as cost of cultivation or productivity, with limited district-specific and micro-level investigations. There is a lack of comprehensive studies that integrate cost, returns, and profitability along with marketing efficiency and constraints. Additionally, insufficient attention has been given to the impact of rising input costs, price fluctuations, resource-use efficiency, and differences across farm sizes. The absence of such holistic and location-specific analysis creates a gap in understanding the true economic performance and sustainability of mustard cultivation.
Despite Rajasthan being the leading producer of mustard, farmers face considerable uncertainty in terms of cost, returns, and profitability due to fluctuating input prices, variable yields, and unstable market conditions. Rising cost of cultivation without corresponding increases in output prices reduces net returns, while inefficiencies in marketing channels further limit farmers’ income. Moreover, the lack of comprehensive, region-specific analysis that examines cost structure, profitability, and associated constraints hinders effective decision-making. Therefore, an in-depth study is required to evaluate the economic viability of mustard cultivation and identify measures to enhance farmers’ income and sustainability.

2. MATERIAL AND METHODS
2.1 Selection of the Study Area and study period
Kotputli- Behror district of Rajasthan was selected for the study as it is leading in the production of mustard and wheat. The study was carried out during the rabi season of the 2023–24 agricultural year.
2.2 Sampling procedure:
A stratified simple random sampling technique was used for drawing a sample for the present study. Kotputli –Behror district comprises 5 blocks namely Bansur, Behror, Kotputli, Neemrana, Paota. In the second stage, out of these 5 blocks, one block Behror was selected in which Mustard is mainly cultivated. In third stage, 5 villages namely: Kanhawas, Marja, Biranwas, Dabadwas, and Nangal Mehta were selected for having more number of Mustard growers. In the fourth stage of selection, a list of Mustard growing farmers from selected villages categorized into small farmers (<2 ha.), medium farmers (2-4 ha.) and large farmers (> 4 ha.) were prepared. From this list, 30 farmers were selected from each category.
Table 3: Selection of farmers for study 
	S. No.
	Category of farmers
	Size of Land holding
	Number of farmers

	1.
	Small
	Up to 2.00 ha.
	30

	2.
	Medium
	2.01 ha to 4.00 ha
	30

	3.
	Large
	4.01 ha and above
	30

	Total
	
	90



2.3. Nature and source of data:
The primary data for the year 2023-24 was collected from the selected mustard growers. The selected farmers and middleman were approached to record the relevant data.        
2.4. Analytical tools and techniques:
Tabular analysis
Cost of production of mustard was calculated as per the standardized cost concept by CACP cost-A1, A2, B1, B2, C1, C2, C3 and benefit cost ratio are  tabulated for interpretation.
2.4.1 Cost concept
a) Cost A1: All actual expenses in cash and kind incurred in production by the producer. The following items are included in cost A1
i. Value of hired human labour
ii. Value of hired bullock labour
iii. Value of owned bullock labour
Iv. Value of owned machine labour
v. Hired machinery charges
vi. Value of insecticides and pesticides
vii. Value of manure (owned and purchase)
viii. Value of fertilizer
ix. Irrigation charges
x. Depreciation on implements and farm building
xi. Land revenue, and other taxes
xii. Interest on working capital and
xiii. Miscellaneous expenses (Artisans etc.)
b) Cost A2 = Cost A1+ rent paid for leased in land
c) Cost B1 =Cost A2 + interest on value of owned fixed capital (Excluding land) 
d) Cost B2 =Cost B1 + imputed rental value of owned land (1/6 of gross income) 
e) Cost C1 =Cost B1 + imputed value of family labor 
f)  Cost C2 =Cost B2 + imputed value of family labor
g) Cost C3 =Cost C2 +10% of Cost C2 (As managerial cost)

2.4.2 Profitability: For the estimation of profitability, the following income measures would be used
  The returns from mustard crop were worked out from the yield of crop during the year under study. The yield of main produce was considered (unit- Rupees/ha).
a) Net income at costA1 = Gross income-Cost A1
b) Net income at cost A2 = Gross income-Cost A2
c) Net income at cost B1 = Gross income-Cost B1
d) Net income at cost B2 = Gross income-Cost B2
e) Net income at cost C1 = Gross income-Cost C1
f) Net income at cost C2 = Gross income-Cost C2
g) Net income at cost C3 =Gross income-Cost C3

2.4.3 Benefit Cost Ratio: The benefit-cost ratio (BCR) is a ratio used in a cost-benefit analysis to summarize the overall relationship between the relative costs and benefits received. It is the ratio of gross return over the total cost.
               
a) Benefit Cost Ratio at Cost A1   =  
                                                                            
b) Benefit Cost Ratio at Cost A2   =  
                                                         
               
c) Benefit Cost Ratio at Cost B1   =    
              
d) Benefit Cost Ratio at Cost B2   =   
                                                                   
e) Benefit Cost Ratio at Cost C1   =  
                                                                      
f) Benefit Cost Ratio at Cost C2   =  
                                                                  
g) Benefit Cost Ratio at Cost C3   =  


B) Net Farm Income (NFI) (Rupees/ha.) = Gross Income – Cost C3 (total cost)
C) Family Labour Income (FLI) (Rupees/ha.)  = Gross Income – Cost B2
D) Family Business Income (FBI) (Rupees/ha.) = Gross Income – Cost A1
E) Gross income (Rupees/ha.)    =Value of main product + Value of by product

3. RESULTS AND DISCUSSION
The cost, return and profitability of mustard for 90 selected mustard growers of Kotputli-Behror district of Rajasthan for the year 2024-25 were examined and the data on the same are presented in the table 4 from  to 9.

3.1 Cost of cultivation of Mustard crop production in different size groups.
Table 4: Physical quantity and cost of variable inputs used in cultivation of Mustard by the different size group of respondents.
	S.No.
	Particulars
	Size of land holding
	Average

	
	
	Small
	Medium
	Large
	

	1
	Human labour (men days/ha.)

	a)
	Family labour days
	10
	12
	15
	12.33

	 
	250 ₹/day
	2500
	3000
	3750
	3083.33

	b)
	Hired labour days
	65
	70
	70
	68.33

	 
	250₹/ha.
	16250
	17500
	17500
	17083.33

	 
	Total human labour days (a+b)
	75
	82
	85
	80.67

	 
	 
	18750
	20500
	21250
	20166.67

	2
	Hired machine labour (hours/ha.)
	9
	9.5
	9.8
	9.43

	 
	800 ₹/hour
	7200
	7600
	7840
	7546.67

	3
	Seed (kg/ha.)
	3.5
	3.5
	4.5
	3.83

	 
	522 ₹/kg
	1827
	1827
	2349
	2001

	4
	Manure (FYM) (tonne/ha)
	2
	2.08
	2.13
	2.07

	 
	3000 ₹/tonne
	6000
	6240
	6390
	6210

	5
	Fertilizers (kg/ha.)

	a)
	 Urea (268 ₹/ bag)
	141.3
	134.78
	138.04
	138.04

	 
	5.36 ₹/kg
(1 bag- 50 kg)
	757.368
	722.4208
	739.89
	739.89

	b)
	 DAP (1350 ₹/bag) 
	104.34
	115.21
	114.13
	111.23

	 
	27 ₹/kg
(1 bag- 50 kg )
	2817.18
	3110.67
	3081.5
	3003.12

	c)
	Zinc sulphate 
	17.5
	20
	25
	20.83

	 
	(100 ₹/kg)
	1750
	2000
	2500
	2083.33

	 
	Total fertilizer (a+b+c)
	5324.55
	5833.09
	6321.4
	5826.35

	6
	Plant protection chemicals (lit/ha.)

	a)
	Herbicide 
	1
	1.3
	1.2
	1.17

	 
	(990 ₹/lit)
	990
	1287
	1188
	1155

	b)
	Pesticide 
	0.8
	1
	1.2
	1

	 
	( 2432 ₹/lit)
	1945.6
	2432
	2918.4
	2432

	7
	Number of irrigation 
	4
	5
	5
	4.67

	 
	( 400₹/ irrigation)
	1600
	2000
	2000
	1866.67


Table 4 shows that the major inputs in mustard cultivation were human labour, machine labour, fertilizers, manure, plant protection, and irrigation. Human labour cost was highest on large farms (₹21,250/ha.) due to greater operational needs, while machine labour (₹7,840/ha.) was essential for timely completion of field operations, which is consistent with findings that labour and mechanization are major contributors to cost and efficiency in mustard production (Rathour et al., 2025). Manure/FYM (₹6,000–6,390/ha.) was applied as part of the nutrient cycle, which is generally given once in three years to maintain soil fertility, aligning with studies emphasizing the importance of FYM in sustaining soil health and improving crop productivity. Research has shown that the application of farmyard manure significantly enhances soil organic matter, nutrient availability, and ultimately increases crop yields, thereby contributing to long-term soil fertility and sustainable agricultural productivity (Jamal et al., 2023). Fertilizers such as urea, DAP, and zinc sulphate were used to meet crop nutrient demand, with the cost being highest on large farms (₹6,321.40/ha.), followed by medium farms (₹5,833.09/ha.) and small farms (₹5,324.55/ha.), reflecting the proportional increase in input use with farm size as observed in earlier research (Kumar et al., 2025). The application of sulphur is particularly important as it enhances the oil content in mustard seed, thereby improving the economic value of the crop, which has also been widely reported in agronomic studies (Rathour et al., 2025). Plant protection chemicals were also necessary to control weeds and pests, costing ₹4,106.40/ha. on large farms, ₹3,719/ha on medium farms, and ₹2,935.60/ha on small farms, supporting findings that pest and weed management significantly influence yield and cost structure (Rathour et al., 2025). 
3.2 Cost of Cultivation
Table 5: Cost of cultivation of Mustard as per the different cost concepts 

	S.No.
	Particulars
	Small
	Medium
	Large
	Average                                                                                                                                  (₹/ha.)

	1
	Family labour
	2500
(3.74)
	3000
(4.12)
	3750
(4.82)
	3083.33
(4.25)

	2
	Hired labour
	16250
(24.29)
	17500
(24.04)
	17500
(22.50)
	17083.33
(23.57)

	3
	Machine labour
	7200
(10.76)
	7600
(10.44)
	7840
(10.08)
	7546.67
(10.41)

	4
	Seed cost
	1827
(2.73)
	1827
(2.51)
	2349
(3.02)
	2001
(2.76)

	5
	Manure/FYM
	6000
(9.00)
	6240
(8.57)
	6390
(8.22)
	6210
(8.57)

	6
	 Fertilizers
	5324.5
(7.96)
	5833.09
(8.01)
	6321.40
(8.13)
	5826.34
(8.04)

	7
	Plant protection
	2935.6
(4.39)
	3719
(5.11)
	4106.4
(5.28)
	3587
(4.95)

	8
	Irrigation
	1600
(2.39)
	2000
(2.75)
	2000
(2.57)
	1866.67
(2.58)

	

9
	Interest on working 
capital @ 5percent
per annum
	2056.86
(3.07)
	2235.95
(3.07)
	2325.34
(2.99)
	2206.05
(3.04)

	10
	Land revenue
	70
(0.10)
	70
(0.10)
	70
(0.09)
	70
(0.10)

	11
	Depreciation
	1100
(1.64)
	1550
(2.13)
	1800
(2.31)
	1483.33
(2.05)

	12
	Cost A1
	44364.01
(66.31)
	48575.04
(66.73)
	50702.14
(65.20)
	47880.40
(66.06)

	

13
	Interest on fixed capital @10 per cent per annum (excluding land)
	825.5
(1.23)
	1050.75
(1.44)
	1430.54
(1.84)
	1102.26
(1.52)

	
14
	Cost  B1 (Cost A1+interest on fixed capital)
	45189.51
(67.55)
	49625.79
(68.17)
	52132.68
(67.04)
	48982.66
(67.58)

	
15
	Rental value of owned land (1/6 of gross income)
	13128
(19.62)
	135490
(18.61)
	14812
(19.05)
	13829.67
(19.08)

	
16
	Cost B2 (cost B1+rental value of owned
	58317.51
(87.17)
	63174.79
(86.79)
	66944.68
(86.09)
	62812.33
(86.66)

	
17
	Cost C1 (cost B1+family labour)
	47689.51
(71.29)
	52625.79
(72.30)
	55882.68
(71.86)
	52066.00
(71.83)

	
18
	Cost C2 (cost B2+family labour)
	60817.51
(90.91)
	66174.79
(90.91)
	70694.68
(90.91)
	65895.66
(90.91)

	
19
	10 per cent of cost C2 (As managerial cost)
	6081.75
(9.09)
	6617.48
(9.09)
	7069.47
(9.09)
	6589.57
(9.09)

	
20
	Cost C3 (Total cost)
	66899.26
(100.00)
	72792.27
(100.00)
	77764.15
(100.00)
	72485.23
(100.00)


(Figures in parenthesis represent the percentages of the total cost)
From Table 5. it can be inferred that, the input cost of cultivation included family labour, hired labour, machine labour, seed, manure/FYM, fertilizers, plant protection, irrigation, land revenue, depreciation, and interest on working capital. Among these items, the highest cost was incurred on hired labour, which accounted for ₹17,500/ha. On medium and large farms, representing 24.04 and 22.50 percent of the total cost, respectively. This was followed by machine labour, which reached a maximum of ₹7,840/ha. (10.08%) on large farms, and fertilizers, with the highest expenditure of ₹6,321.40/ha. (8.13%) also on large farms. In contrast, the lowest cost was recorded for land revenue (₹70), accounting for only 0.09%–0.10% of the total cost across all farm sizes. The expenditure on plant protection was also significant, being maximum on large farms at ₹4,106.40/ha. (5.28%) and minimum on small farms at ₹2,935.60/ha. (4.39%). Likewise, seed cost was highest on large farms ₹2,349/ha. (3.02%) and lowest on small and medium farms with ₹1,827/ha. (2.73%) and ₹1827/ha. (2.51%), respectively.
With regard to cost concepts, Cost A1 was highest on large farms at ₹50,702.14/ha. (65.20%) of total cost, followed by medium farms with ₹48,575.04/ha. (66.73%), and lowest on small farms at ₹44,364.01/ha. (66.31%). Similarly, Cost B1 (Cost A1 + interest on fixed capital) was maximum on large farms with ₹52,132.68/ha. (67.04%) and minimum on small farms with ₹45,189.51/ha. (67.55%). Upon the inclusion of rental value of owned land, Cost B2 increased substantially, being highest for large farms ₹66,944.68/ha. (86.09%), followed by medium farms ₹63,174.79/ha. (86.79%), and lowest for small farms ₹58,317.51/ha. (87.17%).
In the case of Cost C1 (Cost B1 + imputed value of family labour), the highest was observed on large farms ₹55,882.68/ha. (71.86%) and the lowest on small farms ₹47,689.51/ha. (71.29%). Similarly, Cost C2 (Cost B2 + family labour) was again maximum on large farms ₹70,694.68/ha. (90.91%), followed by medium farms ₹66,174.79/ha. (90.91%) and the lowest on small farms ₹60,817.51/ha. (90.91%). Finally, the comprehensive cost of cultivation, represented by Cost C3 (Cost C2 + managerial cost), was highest for large farms ₹77,764.15/ha. Followed by medium farms with ₹66899.26/ha. And the lowest for small farms with ₹66,899.26/ha., with the overall average standing at ₹72,485.23/ha.
The above results clearly indicates that across all the farms, the highest cost of cultivation was consistently observed on large farms and the lowest on small farms. This shows that with the increase in farm size, there is greater use of inputs and resources, leading to higher absolute costs.

.
Fig 1 Cost of cultivation over different costs (₹/ha)

Table 6: Cost of cultivation of Mustard as per the different cost concepts among different size groups of respondents.        
	Cost of cultivation over different costs (₹ /ha.)
	Small
	Medium 
	Large
	Average

	Cost A1
	44364.01
	48575.04
	50702.14
	47880.4

	Cost B1
	45189.57
	49625.79
	52132.68
	48982.66

	Cost B2
	58317.51
	63174.79
	66944.68
	62812.33

	Cost C1
	47689.51
	52625.79
	55882.68
	52066

	Cost C2
	60817.79
	66174.79
	70694.68
	65895.66

	Cost C3
	66899.26
	72792.27
	77764.15
	72485.23



Table 6 reveals that, the cost of cultivation was consistently highest on large farms and lowest on small farms across all cost concepts. Cost A1 was highest on large farms ₹50,702.14/ha., followed by medium farms ₹48,575.04/ha., and lowest on small farms ₹44,364.01/ha. A similar pattern was noted for Cost B1, ranging from ₹52,132.68/ha. On large farms to ₹45,189.57/ha. On small farms respectively.
With the inclusion of rental value of owned land, Cost B2 increased to the highest on large farms with ₹66,944.68/ha. And the lowest on small farms with ₹58,317.51/ha. The Cost C1 and Cost C2 also followed the same trend, being highest on large farms with ₹55,882.68/ha. And for medium with ₹70,694.68/ha., and lowest on small farms ₹47,689.51/ha respectively  
Finally, Cost C3, which represents the total cost of cultivation, was again highest on large farms with ₹77,764.15/ha and lowest on small farms with ₹66,899.26/ha, with an overall average of ₹72,485.23/ha. Thus, the analysis confirms that the cost of cultivation increased with farm size under all cost concepts. These findings are in line with those reported by Bareliya et al. (2023), who, in their study on mustard cultivation in Madhya Pradesh, also observed that Cost C3 was highest on large farms and lowest on small farms. The similarity lies in the fact that in both cases, larger farms incurred higher absolute costs due to greater reliance on hired labour, machinery, and purchased inputs, whereas smaller farms managed with relatively lower expenditure by relying more on family labour.
Table 7: Cost of production of Mustard as per the different cost concept among different size group of respondents                                                                                                                                                                                                         
	Cost of production over different costs (₹ /q.)
	Small
	Medium 
	Large
	Average (₹/q.)

	Cost A1
	2469.66
	2428.75
	2414.38
	2434.18

	Cost B1
	2510.53
	2481.29
	2482.50
	2490.22

	Cost B2
	3239.86
	3158.74
	3187.84
	3193.30

	Cost C1
	2649.41
	2631.29
	2661.08
	2646.97

	Cost C2
	3378.76
	3308.74
	3366.41
	3350.05

	Cost C3
	3716.62
	3639.61
	3703.05
	3685.06






Table 7 shows that the cost of production was lowest on medium farms (₹3,639.61/q.), followed by large farms (₹3,703.05/q.), and highest on small farms (₹3,716.62/q.). Cost A1 was minimum on large farms (₹2,414.38/q.) and maximum on small farms (₹2,469.66/q.) Cost B1 was lowest on medium farms (₹2,481.29/q.) and highest on small farms (₹2,510.53/q.) Cost B2 and Cost C2 were also minimum on medium farms (₹3,158.74/q.) and (₹3,308.74/q.), respectively and maximum on small farms (₹3,239.86/q.) and (₹3,378.76/q.), respectively. Similarly, Cost C1 was observed to be the lowest on medium farms (₹2,631.29/q.) and the highest on large farms (₹2,661.08/q.). Overall, Cost C3, which includes the imputed value of family labour and managerial cost, was found to be lowest on medium farms (₹3,639.61/q.) and highest on small farms (₹3,716.62/q).
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3.3 Profitability from Mustard 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 mustard cultivation across different farm sizes is presented in table 8.
Table 8: Profitability from Mustard cultivation as per the different profitability concepts among different size group of respondents
	S.No.
	Particulars
	Small
	Medium
	Large
	Average                                                                                                                          (₹/ha.)

	1
	Total Yield of main product
(q/ha)
	18
	20
	21
	19.67

	2
	price( ₹ /q)
	6100
	6100
	6100
	6100

	3
	Value of main
product( ₹ /q)
	109800
	122000
	128100
	119966.67

	4
	Yield of by-product
(q/ha)
	27
	30
	31.5
	29.5

	5
	price(₹ /q)
	250
	250
	250
	250

	6
	Value of by-
product( ₹ /q)
	6750
	7500
	7875
	7375

	7
	Gross income
(₹ /ha.)
	116550
	129500
	135975
	127341.67

	8
	Net returns over different costs
(₹ /ha.)
	
	 
	 
	

	a)
	Cost A1
	72185.99
	80924.96
	85272.86
	79461.27

	b)
	Cost B1
	71360.43
	79874.21
	83842.32
	78359.01

	c)
	Cost B2
	58232.49
	66325.21
	69030.32
	64529.34

	d)
	Cost C1
	68860.49
	76874.21
	80092.32
	75275.67

	e)
	Cost C2
	55732.21
	63325.21
	65280.32
	61446.01

	f)
	Cost C3
	49650.74
	56707.73
	58210.85
	54856.44

	9)
	Farm business income (₹/ha.)
	72185.99
	80924.96
	85272.86
	79461.27

	10)
	Family labour income (₹/ha.)
	58232.49
	66325.21
	69030.32
	64529.34


	11)
	Farm investment income (₹/ha.)
	69685.99
	5924.96
	81522.86
	76377.94


Table 8 shows that, the highest gross income was obtained from large farms ₹1,35,975/ha., followed by medium farms with ₹1,29,500/ha., while it was the lowest on small farms with ₹1,16,550/ha. This variation in gross income was primarily due to higher yields of both main and by-products on large farms compared to smaller holdings. The value of the main product was maximum on large farms ₹1,28,100/ha. And minimum on small farms ₹1,09,800/ha., whereas the value of by-products ranged from ₹7,875/ha. On large farms to ₹6,750/ha. On small farms.
When profitability was examined over different cost concepts, it was found that net returns over Cost was highest from large farms (₹85,272.86/ha.), followed by medium farms (₹80,924.96/ha.), and least on small farms (₹72,185.99/ha.). Over Cost C3, which represents the total cost of cultivation, large farms again recorded the highest net returns (₹58,210.85/ha.), while the lowest was realized on small farms (₹49,650.74/ha.). Family labour income also followed the same pattern, being highest for large farms (₹69,030.32/ha.) and lowest for small farms (₹58,232.49/ha). Similarly, farm business income increased with farm size, ranging from ₹72,185.99/ha on small farms to (₹85,272.86/ha.) on large farms.
   The analysis thus indicates that profitability in absolute terms rises with the size of landholding, as larger farms generate higher gross income and net returns. However, this advantage is primarily driven by higher yields and greater input use on large farms, while smaller farms realize comparatively lower returns due to limited resource use and output levels. These findings are supported by Kumar et al. (2025), who reported that larger farms in mustard cultivation achieve higher gross and net returns due to greater use of labour, machinery, and improved inputs, resulting in enhanced productivity and profitability compared to smaller farms.
 3.4 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 9 clearly depicts the comparative profitability of mustard cultivation across different farm sizes under various cost concepts.
Table 9: Benefit cost ratio at different cost in Mustard production
	
Particulars
	Size of land holding
	

	
	Small
	Medium
	Large
	Average

	Cost A1
	1:2.47
	1:2.26
	1:2.61
	1:2.60

	Cost B1
	1:2.58
	1:2.61
	1:2.61
	1:2.60

	Cost B2
	1:2.61
	1:2.61
	1:2.61
	1:2.03

	Cost C1
	1:2.44
	1:2.46
	1:2.43
	1:2.45

	Cost C2
	1:1.92
	1:1.96
	1:1.92
	1:1.93

	Cost C3
	1:1.74
	1:1.78
	1:1.75
	1:1.76


    Table 9 shows that the benefit-cost ratio over Cost A1 was highest for large farms (1:2.61) followed by small farms (1:2.47), whereas it was lowest for medium farms (1:2.26). Over Cost B1, the ratio remained almost the same across all farm sizes (1:2.58 to 1:2.61), showing no major variation. In case of Cost B2, the ratio was equal across all farm sizes (1:2.61), but the average ratio was lower (1:2.03) due to the inclusion of rental value of owned land. Over Cost C1, small farms recorded a ratio of 1:2.44, medium farms 1:2.46, and large farms 1:2.43, showing very little difference. However, when calculated on Cost C2, the ratio declined and remained lowest at 1:1.92 for small and large farms, while it was slightly better for medium farms (1:1.96). Similarly, over Cost C3, the highest ratio was observed for medium farms (1:1.78) and the lowest for small farms (1:1.74).

Fig 2 Net returns over different costs (₹/ha.)


Fig 3 Profitability from Mustard cultivation on per different profitability concepts

4. CONCLUSION
The study clearly demonstrates that mustard cultivation is economically viable across different farm sizes, though the scale of operation significantly influences costs, resource use, and returns. The socio-economic profile of respondents indicates a predominance of middle-aged, literate farmers with moderate family sizes, suggesting a reasonably capable and informed farming community. Land distribution remains skewed, with large farmers controlling a major share of total land, which enables them to adopt more input-intensive cultivation practices.
The findings reveal that while the cost of cultivation increases with farm size due to higher use of hired labour, machinery, and inputs, larger farms also achieve substantially higher gross income and net returns. However, medium farms exhibit greater efficiency, as reflected in the lowest cost of production per quintal, indicating optimal utilization of available resources. The high proportion of cultivated and irrigated land further highlights the importance of irrigation in enhancing productivity.
Overall, favorable benefit-cost ratios across all farm categories confirms the profitability of mustard cultivation. The study suggests that improving resource-use efficiency, especially among small and medium farmers, along with better access to inputs and irrigation, can further enhance productivity and profitability. Thus, mustard cultivation holds strong potential for income generation and agricultural sustainability in the study area.
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Small 	Cost A1	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	72185.989999999991	71360.429999999993	58232.49	68860.489999999991	55732.21	49650.740000000005	Medium 	Cost A1	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	80924.959999999992	79874.209999999992	66325.209999999992	76874.209999999992	63325.210000000006	56707.729999999996	Large 	Cost A1	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	85272.86	83842.320000000007	69030.320000000007	80092.320000000007	65280.320000000007	58210.850000000006	Average	Cost A1	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	79461.266666666663	78359.006666666668	64529.33666666667	75275.666666666672	61446.006666666668	54856.436666666676	Costs

₹/ha.



Small	Farm business income 	Family labour income 	Net Farm Income	Gross income 	72185.990000000005	58232.49	49650.74	116550	Large	Farm business income 	Family labour income 	Net Farm Income	Gross income 	80924.960000000006	66325.210000000006	56707.73	129500	Medium	Farm business income 	Family labour income 	Net Farm Income	Gross income 	85272.86	69030.320000000007	58210.85	135975	Cost

₹/ha.



Small 	Cost A1	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	44364.01	45189.57	58317.51	47689.51	60817.79	66899.259999999995	Medium 	Cost A1	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	48575.040000000001	49625.79	63174.79	52625.79	66174.789999999994	72792.27	Large 	Cost A1	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	50702.14	52132.68	66944.679999999993	55882.68	70694.679999999993	77764.149999999994	Average	Cost A1	Cost B1	Cost B2	Cost C1	Cost C2	Cost C3	47880.4	48982.66	62812.33	52066	65895.66	72485.23	Costs

₹/ha.



