Comparative cost and returns of organic and inorganic farming of wheat in Southern Rajasthan

ABSTRACT
The study was conducted during Rabi season in year 2022 in Udaipur district of Rajasthan. The present study was undertaken for comparative cost and returns of organic and inorganic wheat farming in Rajasthan. Udaipur district of Rajasthan was selected based on highest organic cropped area under organic grower groups with the study area. One major crop of wheat was selected based on the highest proportion of area and production under organic farming in Udaipur. The 100 Wheat cultivating farmers comprising of 50 organic and 50 inorganic farmers were randomly selected from the Udaipur district. The economics of organic and inorganic wheat farming in cost and returns were calculated by taking variable cost only. On an average, the total operational cost per hectare of wheat farming was Rs. 43,330 on organic farm and Rs.  39,761 on inorganic farms. The productivity were higher in inorganic farms as compared to organic farms. The gross returns per ha of wheat cultivation in Udaipur were Rs. 1,34,401 and Rs. 1,21,224 respectively for organic and inorganic farming. The net income per hectare of organic wheat was on 91,070 and inorganic wheat was on Rs. 81,463 and the BCR of organic wheat farming was 3.10, while it was slightly lower at 3.04 in inorganic wheat farming. 
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INTRODUCTION 
India is an agriculture-based country with 54% of its population and 55% of human resources depending on farming and related activities. In 2024, agriculture and related industries contributed 17.07% of India's overall GDP (Anonymous, 2024a). Agriculture fulfills the basic needs of India's fastest-growing population accounted for 30% of total income (Vineetha and Sparjanbabu 2021). Thus, the most compelling point in support of the green revolution in India is that it successfully addressed the country's food shortages. Agricultural practices in India are moving toward preferring primarily high-yielding crop varieties, the toxic effects of introducing chemicals such as pesticides on the climate, soil nutrient depletion due to the planting of high-yielding crop varieties, and so on, as a result of the green revolution. To explain the effects of India's "green revolution", this was implemented to alleviate the country’s food shortages.
Organic farming is a viable solution to addressing issues such as sustainability, global warming, and food security. Organic production systems are based on strict food production principles which seek to achieve socially and environmentally safe agro-ecosystems. Organic products are cultivated through agricultural practices that avoid synthetic fertilizers and pesticides, emphasizing environmental care and social responsibility. This farming approach strengthens the soil’s natural fertility and regenerative abilities, ensures proper plant nourishment, promotes healthy soil management, and results in wholesome, energy-rich food with strong natural resistance to diseases (Anonymous, NPOP 2024b). India ranked second in global organic land area and first in organic producers (farmers) in 2022, as per a FiBL 2024 report. For fiscal 2024, the area under organic certification in India (excluding wild harvest areas) was estimated at 4.5 million hectare under the National Programme for Organic Production (NPOP), accounting for 2.5% of the country's total agricultural land (Anonymous, APEDA 2024c). Organic farming is a popular practice for reducing the environmental and ecological impact of long-term development. The use of more organic materials in agricultural practices can reduce the negative effects on the environment while by preserving its natural cycles of recovery (Gamage et al 2023). Contrarily, organic agricultural practices are more environmentally friendly than traditional farming methods. According to (Sharma et al. 2015), organic farming systems have improved soil quality, higher moisture retention, higher soil carbon levels, and lower soil erosion. There is no threat of synthetic pesticide contamination of groundwater or surface waters from organic farming. Those farmed organically have been demonstrated to yield more when there is a severe drought than crops planted conventionally (Reganold and Wachter 2016). Low-rainfall regions are best suited for organic farming (Sharma et al. 2015). The effect of organic farming on the environment favor’s agro-ecosystem interactions that are essential for both agricultural production and nature preservation. A cost-benefit analysis shows that the total input cost for organic farming of tomatoes and corn is about 50% lower than that of inorganic farming. Although organic farming results in a lower yield around 33–50% less per unit area compared to inorganic method, the overall income from organic produce is still lower. However, despite the reduced yield and income, the net profit from organic farming is approximately 30% higher per unit area for both tomatoes and corn, and this advantage is expected to increase over time. These findings challenge the widely held belief among farmers and stakeholders that inorganic farming is more profitable and therefore better suited for long-term poverty reduction (Islam et al., 2019). The performance of paddy grown through organic and natural farming methods shows a wider gap in growth, yield traits, and overall yield compared to conventional farming. Organic paddy cultivation requires higher production costs, while natural farming involves greater labor due to the need for constant monitoring (Mallikarjun et al., 2024). India has a vast potential for producing different organic crops because of its varied agro-climatic conditions. The government of India has been promoting OF through various missions, schemes, and awareness programs, such as the National Programme for Organic Production (NPOP) (2001), Paramparagat Krishi Vikas Yojana (PKVY) (2015) and Mission Organic Value Chain Development for North Eastern Region (MOVCDNER) (2015) (Singh et al., 2024). Organic farming offers farmers greater profitability when considering overall costs and returns compared to chemical-based farming. Farmers who practice organic methods also believe that this approach enhances soil fertility and increases their long-term earnings (Sudheer, 2013). The present study was undertaken for comparative economics of organic and inorganic wheat farming in Rajasthan. 
MATERIALS AND METHODS
 Sampling Framework
Udaipur District of Rajasthan was selected based on highest organic cropped area under organic grower groups and researcher conveniences acquaintance with the study area. One major crop Wheat was selected based on the highest proportion of area and production of organic farming under organic grower groups in Udaipur. Primary data from 100 Wheat cultivating farmers comprising of 50 organic and 50 inorganic farmers were randomly selected from the Udaipur District.
Table 1 Area and Production of Organic Farming of Major Crops in Udaipur District under Organic Grower Groups
	S no.
	Crop Name
	Area (in ha)
	    Production (in MT)

	1
	Wheat
	1186
	3374

	2
	Maize
	611
	1220

	3
	Soybean
	565
	800

	4
	Mustard
	522
	636

	5
	Gram
	473
	630

	6
	Barley
	122
	284

	7
	Turmeric
	50
	790

	8
	Ginger
	32
	633


Source- Rajasthan State Organic Certification Agency

 Analytical Techniques
For the analysis of primary data, all sampled farmers were into divided into organic and inorganic wheat farming.
Costs were calculated by taking variable cost only. 
 Cost of organic and inorganic Wheat production (Rs/ha)
1. Cost of human labour 
2. Cost of machine labour
3. Cost of seed
4. Cost of FYM
5. Cost of organic inputs for organic farming / Cost of fertilizers for inorganic farming
6. Cost of plant protection chemicals (Only for inorganic farming)	
7. Irrigation charges
8. Interest on working capital
9. Gross operational cost 
Returns
1. Gross return
              Gross return from organic and inorganic wheat was estimated as the product of the average quantity of wheat produced per year and the prevailing unit price. 
Gross return = Quantity of product x unit price

2. Net return 
The net return was calculated by subtracting the annual maintenance expenses from the gross return.
Net return = Gross return – over operational cost

3. Benefit–cost ratio over operational cost
The BC ratio unveils the efficiency of production, and it is determined by dividing the total benefits by the total production expenditure.
B-C ratio = Gross return/ over operational cost
[bookmark: _GoBack]
RESULTS AND DISCUSSION
Costs Breakup of organic and inorganic wheat farming in Udaipur District of Rajasthan    
Generally, wheat is cultivated in the month of November - December in Udaipur district of Rajasthan. The costs breakup of organic and inorganic wheat farming are presented in Table no. 2 The total operational cost per ha of wheat cultivation in Udaipur district of Rajasthan was Rs.43,330 and Rs.39,761 respectively for organic and inorganic farming. The cost of FYM, harvesting, land preparation and irrigation under organic farming were 7,249.14, 7,200, 6,015.67 and 4,860 respectively and the cost in irrigation, harvesting, land preparation and threshing under inorganic farming were 7,290, 7,200, 4,274.4 and 3,941 respectively. Under organic farming the minimum cost is in biofertilizers, biopesticide and sowing 444.35, 830.99 and 1,101.75 respectively and under inorganic farming the minimum cost is in sowing, intercultural operation and plant protection chemicals 1,049.29, 1,200 and 1,597 is respectively. The cost of interest on working capital is 7 per cent of total cost in the both farming system.
Table:2 Costs Breakup of organic and inorganic wheat farming in Udaipur District of Rajasthan  									(Rs/ha)	  
	S no.

	Operation/Inputs

	Organic farming
 
	Inorganic farming

	% increase in cost in organic v/s inorganic

	1

	Land preparation

	6015.67
(13.88)
	4274.4
(10.75)
	28.95

	2

	FYM (Tonnes)

	7249.14
(16.73)
	3885.41
(9.77)
	46.41

	3

	Seed (kg)

	3892.75
(8.98)
	3256.05
(8.19)
	16.36

	4

	Sowing

	1101.75
(2.54)
	1049.29
(2.64)
	4.77

	5
	Organic Inputs
	 
	 
	

	 
	Biofertilizers (kg)
(Azotobactor)
	444.35
(1.03)
	NA
 
	

	 
	Vermi-compost (kg)

	1977.35
(4.56)
	NA
 
	

	6
	Fertilizers
	 
	 
	

	 
	Urea (kg)

	NA
 
	1538.9
(3.87)
	

	 
	DAP (kg)

	NA
 
	1927.7
(4.85)
	

	7


	Biopesticide
 (NSKE, Vermi-wash, Non edible cakes)
	830.99
(1.92)

	NA
 
	

	8
	PPC (No. of spray)
	 
	 
	

	
	Weedicide

	NA

	913.5
(2.30)
	

	 
	Insecticide

	 
	684
(1.72)
	

	9


	Intercultural operation (no. of man days)
	3900
(9.00)
	1200
(3.02)
	
69.24


	10

	Irrigation (no.)

	4860
(11.22)
	7290
(18.33)
	-50

	11

	Harvesting (no. of man days)
	7200
(16.62)
	7200
(18.11)
	0.0

	12

	Threshing (hrs)

	3024
(6.98)
	3941
(9.91)
	-30.33

	13

	Total cost

	40496
(93.46)
	37160.2
(93.46)
	8.24

	14

	Interest on working Capital @ 7 %
	2834.72
(6.54)
	2601.25
(6.54)
	8.24

	15

	Total operational Cost
	43330.72
(100.00)
	39761.46
(100.00)
	8.24


Source: Primary Survey 
* Figures in parentheses are percentage of total operational cost
Note: NA- Not Available, NSKE-Neem Seed Karnel Extract, PPC- Plant Protection Chemical
Table no. 2 also shows that the percentage increase in cost in organic versus inorganic farming. Average land preparation cost was higher in organic (28.95 percent) than the inorganic wheat farming, because chemical fertilizers and pesticides were used in inorganic farming for weed and pest management, that requires less land preparation than the organic farming. At the same time in organic farming, the process of additional preparation of land for weed and pest management were done it has high cost. FYM per tonnes is applied in both farming but the average cost of FYM was higher in organic farming (46.41 per cent) as compared to inorganic wheat farming. In organic farming quality is better and more quantity of FYM is used as compared to inorganic farming so the cost of organic farming is high for this component. In case of seed, organic seed have higher cost as compared to inorganic wheat so that the cost of seed is also high in organic farming. The costs of organic inputs like (Biofertilizers & Vermi-compost) were also high in organic wheat farming. Biofertilizer (Azotobactor) are used to seed treatment for increase plant biomass and grain yield, while vermi-compost is eco-friendly and enhances the soil fertility and also balanced plant nutrients and soil structure. In organic farming intercultural operation done by manually so it has almost (69 per cent) high cost as compared to inorganic farming. In case of irrigation, in inorganic farming it is 6 times whereas in organic farming it only 4 times, so the cost of irrigation were less under organic farming (50 per cent) as compared to inorganic farming. This is because the use of organic manure in organic farming, the moisture content in the soil remains for a longer time, so the need for irrigation were less in organic farming. There is no difference in the cost of harvesting in organic and inorganic farming whereas the cost of threshing was less in organic farming (30.33 per cent) than inorganic farming because yield was more in inorganic farming so threshing have more time and cost were also higher. The total operational cost was higher (8.24 per cent) in organic farming as compared to inorganic wheat farming. Similar results were reported by (Charyulu and Dwivedi, 2016) (Islam et al. 2019).













                     
          Fig.1 Percent share of operation/input of total cost in wheat farming in Udaipur District of Rajasthan
 Returns on organic and inorganic wheat farming in Udaipur District of Rajasthan
Table no. 3 shows returns on organic and inorganic wheat farming. The yield of grain and fodder in inorganic farming is high than the organic wheat farming but price per quintal is higher in organic farming which is 38.61 per cent in case of grain and 15.54 per cent for fodder respectively. Although organic yields were lower at present, it is expected that with greater farmer experience, improved organic input management, and better extension support, the productivity gap between organic and inorganic farming can be reduced over time. The gross returns per ha of wheat cultivation in Udaipur were Rs.1,34,401.02 and Rs. 1,21,224.76 respectively for organic and inorganic farming. The data indicates almost 9.80 per cent higher gross returns per ha of from organic farming over inorganic farming. It clearly shows from the below table that net return (Rs. 91,070.31) from organic farming was more than the inorganic farming (81,463.29) similar result of tomato organic farming is more profit compare to inorganic tomato farming reported by (Aliyu and Ja'afar-Furo, 2020). This were happen due to higher selling prices (Both grain & fodder) of organic products. Similar results were reported by (Charyulu and Dwivedi, 2016) and (Mallikarjun et al., 2024).
Table:3  Returns on organic and in organic wheat farming in Udaipur District of Rajasthan 										(Rs/ha)                                                                                                   
	S no.
	Particulars

	Organic farming

	Inorganic farming

	% increase in returns in organic v/s inorganic

	1
	Main product(q) (Grain)
	 
	 
	 

	 
	Yield (q)
	26.13
	34.63
	-32.53

	 
	Price (Rs/q)
	3,576.3
	2,195.6
	38.61

	2
	By product (q) (Fodder)
	 
	 
	

	 
	Yield (q)
	35.11
	45.87
	-30.65

	 
	Price (Rs/q)
	1,166.4
	985.2
	15.54

	3
	Gross returns
	1,34,401.02
	1,21,224.76
	9.80

	4
	Net returns
	91,070.31
	81,463.29
	10.55

	5
	B C ratio
	3.10
	3.04
	


Source: Primary Survey 
The benefit–cost ratio (BCR) is an important indicator used to measure the economic viability and profitability of a farming system, as it represents the returns obtained per rupee of operational cost incurred. The results revealed that the BCR of organic wheat farming was 3.10, while it was slightly lower at 3.04 in inorganic wheat farming, indicating that organic farming was relatively more profitable in terms of returns per rupee invested. A BCR of 3.10 implies that for every ₹1 invested in organic wheat cultivation, the farmer realized ₹3.10 as gross return, whereas inorganic farmers realized ₹3.04 per rupee of investment similar result of BC ratio was also found higher in organic crop cultivation than conventional cultivation revealing that there is higher financial viability for organic farming compared to conventional farming reported by (Manasa et al., 2020).
CONCLUSION
The study indicated that cultivation of under organic and inorganic wheat farming. The total cost of wheat farming was higher on organic farm compared to inorganic farm because more utilization of human labour, FYM, seed, organic inputs and intercultural operation. Organic farm were found to be more profitable than the inorganic farms. The gross returns, net income and returns on per rupee were higher on organic farms as compared to inorganic farms. But the productively of was found to be higher on inorganic farms than on organic farms but as the organic farmers gains more experience under organic farming, higher yields can be expected on par with inorganic farming.
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Organic farming
Organic farming	Land preparation
14%
FYM 
17 %
Seed 
9%
Sowing
3%
Organic Input  5%
Biopesticide
2%
Intercultural operation
9%
Irrigation  
11%
Intrest on working capital @7%
Land preparation	FYM (Tones)	Seed (kg)	Sowing	Organic Input	Biopesticide	Intercultural operation	Irrigation (no.)	Harvesting	Threshing	Interest on working capital	13.653748364298568	16.453351566420924	8.8353540553471248	2.5006387086336201	5.5	1.8900000000000001	8.8518184376411	12.575029454335064	16.341818654106731	6.8635638347247907	6.5420560747663545	
Inorganic farming	Land preparation
11%
FYM 
10%
Seed 
8%
Intercultural operation
3%
Irrigation 
19%
Interest on working Capital 
@7%


Land preparation	FYM (Tones)	Seed (kg)	Sowing	Fertilizers	PPC 	Intercultural op.	Irrigation (no.)	Harvesting	Threshing	Int. on wor. Ca. @7%	10.543271960881363	9.583785866912109	8.0313936548785119	2.5881877774269859	8.5507455033671267	3.9404072986871652	2.95993036521102	19.779734665522589	17.759582191266087	9.720904641080498	6.5420560747663545	