


Economics of Rabi Sorghum Production in Bharuch district of South Gujarat
Abstract
Rabi sorghum plays a significant role in the agricultural economy of semi-arid regions of India, particularly among small and marginal farmers as an important source of food feed and fodder. This study investigates the economics of rabi sorghum production in Vagara and Ankleshwar talukas of Bharuch district using primary data collected from 120 farmers through a multistage random sampling method during the year 2021–22. The cost of cultivation was analyzed using standard cost concepts—Cost A, Cost B, Cost C1, and Cost C2. Results revealed that the total cost of cultivation per hectare was ₹33,722, while gross returns amounted to ₹55,047. The net returns over Cost A, B, C1, and C2 were ₹33,942, ₹28,621, ₹24,391, and ₹21,325 respectively.  The input-output ratio over cost C2 was found to be favourable i.e. 1:2.61. Major constraints identified were price fluctuations, labour scarcity, and weather-related damage. The findings emphasize the profitability and viability of rabi sorghum in the region, suggesting its potential to contribute meaningfully to farm income enhancement. 
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Introduction
Sorghum (Sorghum bicolor L. Moench), commonly known as jowar, is an important cereal crop in India. It is the fifth largest crop after wheat, rice, maize and pearl millet that is being cultivated by marginal and small farmers in semi-arid regions of the country. It is also known as great millet due to relatively larger size of grain amongst the millets. Sorghum is an important crop providing food, feed and fodder. It is a staple food for the rural poor in the country and is now gaining popularity amongst the upper economic strata as a super food.  Its resilience to drought, adaptability to marginal soils, and multipurpose utility—as food, fodder, and industrial raw material—make it indispensable to dryland agriculture. In Gujarat, sorghum is cultivated across both kharif and rabi seasons, with rabi sorghum primarily grown for grain in regions like Bharuch, where agro-climatic conditions favour its winter cultivation                   (Pandit et al., 2022). 
The Bharuch district, located in South Gujarat, presents a unique agro-ecological niche for rabi sorghum production. Characterized by medium to deep black soils and moderate post-monsoon residual moisture, the region supports sorghum cultivation under rainfed and semi-irrigated conditions. Despite its relatively modest cropped area compared to cash crops like cotton and sugarcane, rabi sorghum holds economic significance for small and marginal farmers due to its low input requirements and stable market demand (Agrifarming.in). Economically, rabi sorghum offers favourable returns due to its premium grain quality, which commands higher market prices than kharif sorghum (Komuraiah et al., 2018). However, production constraints such as limited access to irrigation, suboptimal input use, and lack of mechanization continue to challenge its expansion. Hence, the present investigation attempted to study the resource use, cost of cultivation and constraints faced in production of rabi sorghum with the following specific objectives.	Comment by Remalli Anthony: italics
1. To study the cost and returns of rabi sorghum in the study area
2. To identify the constraints related to rabi sorghum cultivation
 Materials and Methods
 Study area and sampling design:
The present investigation was conducted in Bharuch district of South Gujarat, focusing purposively on the Vagara and Ankleshwar talukas, which are known for higher area under rabi sorghum cultivation. Primary data were collected using multistage random sampling method from the rabi sorghum growers of Bharuch district to ensure representativeness of the sample and minimize sampling bias.  Moreover, from each taluka, four villages were randomly selected. Fifteen farmers were further selected from each of the villages at random. Thus, the primary data were collected through pre-tested, structured interviews and field surveys from 120 rabi sorghum growers during the agricultural year 2021–22, capturing detailed information on input use, cultivation practices, yields, and economic returns. The sampling design used in the study is presented in Table 1.	Comment by Remalli Anthony: any supporting data?
   Table 1: Farmers selected from Ankleswar and Vagra Talukas

	Name of Taluka
	Name of crop
	Name of village
	No. of farmers

	Ankleshwar
	Rabi Sorghum
	Kharachi
	15

	
	
	Boridra
	15

	
	
	Kararvel
	15

	
	
	Uchhali
	15

	Sub Total
	60

	Vagra
	Rabi Sorghum
	Vahiyal
	15

	
	
	Kalam
	15

	
	
	Pakhajan
	15

	
	
	Pipariya
	15

	Sub Total
	60

	Total
	120



  Data Analysis: To evaluate the economic viability of rabi sorghum cultivation, the study adopted standard cost concepts used in farm management economics. The cost of cultivation and returns were estimated using various cost concepts suggested by the Commission for Agricultural Costs and Prices (CACP) such as Cost A, Cost B, Cost C1 and Cost C2. Tabular and percentage analysis were used to work out the economics of rabi sorghum in the study area. The cost concepts used in the study were as follows:
1. Cost A: This includes
· Cost of hired human labor
· Cost of hired bullock labor 
· Cost of owned bullock labor 
· Cost of owned machinery 
· Hired machinery charges 
· Cost of seed (both farm-produced and purchased) 
· Cost of manure (owned and purchased) 
· Cost of fertilizer 
· Cost of insecticides and pesticides 
· Irrigation charges 
· Depreciation on farm buildings and implements 
· Interest on working capital 
· Other paid out expenses, if any 

2. Cost-B: Cost-A plus rental value of owned land and interest on value of owned fixed capital assets (excluding land revenue) 
3. Cost-C1: Cost-B plus imputed value of family labor 
4. Cost-C2: Cost-C1 plus 10% of cost-C1 as managerial charges
Studies following equivalent methodologies in different crops were carried out by Basavaraja et al. (2005), Agarwal et al. (2014), Dayakar et al. (2017), Sonwani et al. (2018), Bera et al. (2022) and Hiremath et al. (2023). 
Results and Discussion
In agricultural production, the economics of cultivation is inherently dynamic, influenced by shifts in resource utilization and the substitution of one input for another. As farms evolve—particularly in the context of rabi sorghum cultivation—there is a noticeable transition from reliance on farm-produced or owned resources (e.g., family labor, farmyard manure, bullock power) to purchased inputs such as chemical fertilizers, hired labor, and mechanized equipment. This transformation is driven by both technological advancements and economic pressures to enhance productivity and profitability. 
The details of economics of cultivation of rabi sorghum has been shown in Table 1. 
Table 2: Cost of cultivation of rabi sorghum crop per hectare 
	Item
	Rabi Sorghum

	
	Physical unit
	Value (₹)
	% to total cost

	1.  Human Labour  
      A. Family (Man days)
	23.50
	4230
	12.55

	      B. Hired (Man days)
	51.72
	9310
	27.60

	2. Bullock labour  (Per days)
	12.21
	5495
	16.30

	3. Seed in Kgs.
	14.50
	798
	2.37

	4. Manures (carts)
	--
	--
	--

	5. Chemical        N
    Fertilizer         P
    (Kgs.)             K
	49.20
24.50
--
	
1860
	5.51

	6. Irrigation
	--
	--
	--

	7. Insecticides/ pesticides
	--
	--
	--

	8. Miscellaneous  Cost
	--
	2520
	7.47

	9. Depreciation
	--
	310
	0.92

	10. Interest on working  capital
	--
	812
	2.41

	11. Rent
	--
	--
	--

	12. Rental value of 
      owned land
	--
	5166
	15.32

	13. Int. on owned 
      fixed capital
	--
	155
	0.46

	14. Managerial    charge
	--
	3066
	9.09

	15.  Cost-A
	--
	21105
	62.58

	16.  Cost-B
	--
	26426
	78.36

	17.  Cost-C1
	--
	30656
	90.91

	18.  Cost-C2
	--
	33722
	100


    Note: - Figures in parenthesis indicates percentage to total
Item wise details of per hectare cost of cultivation of rabi sorghum, have been worked out at different cost levels (i.e. cost-A, cost-B, cost-C1 and cost-C2) presented in Table 2, the data on cost of cultivation exhibited in Table 2. It was revealed that the per hectare cost of cultivation for rabi sorghum worked out  ₹21,105,  ₹26,426,  ₹30,656 and  ₹33,722 at cost-A, cost-B, cost-C1 and cost-C2. The overall total expenditure on rabi sorghum ₹33,722 per hectare. The proportionate share of cost-A, cost-B and cost-C1 was 62.58, 78.36 and 90.91 per cent, respectively in case of rabi sorghum crop. The results were found to align with those of Hile et al. (2013).



Table 3: Returns per hectare over different costs 
	Name of crop
	Yield
	Gross
Return
in Rs
	Return per hectare over different costs

	
	Main
Yield in
quintal

	Average
Harvest
Price per
Quintal
 ₹
	Yield in quintal
	Value of By-Product in  ₹
	
	Cost-A
	Cost-B
	Cost-C1
	Cost-C2

	Rabi Sorghum
	12.60
	3,450.00
	17.81
	11,577
	55,047
	33,942
	28,621
	24,391
	21,325


	An attempt has been made here to compare the returns per hectare over different cost in rabi sorghum production. The details in this regard are given in Table 3. It is revealed that per hectare output from Rabi sorghum was12.60quintals and by-product output is 17.81 quintals. The per hectare value of rabi sorghum output at prevailing average harvest price of ₹3,450.00 and value of by product is ₹11,577 i.e. gross return was ₹55,047. The return per hectare over different cost-A, cost-B, cost-C1 and cost-C2 were worked out to be ₹33, 942, ₹28,621, ₹24,391 and ₹ 21,325, respectively. The results were in conformity with the findings of the study by Zalkuwi et al. (2015). 
Table 4: Details of cost of production per quintal over different costs 
	Name of  crop
	Cost of production per quintal over different costs

	
	Cost-A
	Cost-B
	Cost-C1
	Cost-C2

	Rabi Sorghum
	1,675.00
	2,097.30
	2,433.02
	2,676.35



Table 4 shows that the dividing the total cost of cultivation of rabi sorghum crop by the output, the per quintal cost of production were obtained over different cost-A, cost-B, cost-C1 and cost-C2 were ₹ 1,675.00, ₹ 2,097.30, ₹2,433.02 and ₹ 2,676.35, respectively. The results of the study were in line with the findings of Chavan et al. (2022).



Table 5: Details of input-output ratio per hectare over different costs 
	Name of  crop
	Input-output ratio per hectare over different costs


	
	Cost-A
	Cost-B
	Cost-C1
	Cost-C2

	Rabi Sorghum
	1:2.61
	1:2.08
	1:1.80
	1:1.63


Table-5 shows that the input-output relationship over different cost-A, cost-B, cost-C1 and cost-C2 were 1:2.61, 1:2.08, 1:1.80and 1:1.63, respectively for rabi sorghum indicating profitability of farming. The findings of the study were in line with the study conducted by Komuraiah et al. (2018), Shriram et al. (2023).
Table 6: Problems faced by rabi sorghum crop farmers                                        (n=120)
	Sr. No.
	Problems
	Percentage (%)
	Rank

	1
	Fluctuations in selling price
	95.83
	I

	2
	Labour scarcity
	91.67
	II

	3
	Damage due to unfavourable weather conditions
	83.33
	III

	4
	Lack of information regarding improved package of practices
	66.67
	IV

	5
	Attack of pests and diseases
	41.67
	V

	6
	Non-availability Rabi sorghum seed
	20.83
	VI



In order to systematically identify and prioritize the constraints encountered by rabi sorghum farmers, a structured ranking exercise was conducted wherein farmers were requested to evaluate a predefined set of production-related challenges. Each respondent was asked to assign ranks to the listed problems based on their perceived severity and impact on farming operations. The ranks corresponding to each problem are presented in Table-6 reveal a clear hierarchy of concerns. Foremost among the issues was the fluctuation in selling prices, which received the highest priority          (Rank 1), indicating that market volatility poses a significant threat to income stability and planning for sorghum growers. This was closely followed by labour scarcity      (Rank 2), reflecting the increasing difficulty in securing timely and adequate agricultural labour, particularly during peak operational periods. The third most pressing concern was crop damage due to unfavourable weather conditions (Rank 3), underscoring the vulnerability of rabi sorghum to climatic aberrations such as unseasonal rainfall or temperature extremes. Further, the lack of information regarding improved package of practices was ranked fourth, suggesting a gap in extension services and knowledge dissemination that could otherwise enhance productivity and resource efficiency. The incidence of pests and diseases was identified as the fifth major constraint, pointing to the need for integrated pest management strategies and timely interventions. Lastly, the non-availability of rabi sorghum seeds was ranked sixth, highlighting logistical and supply chain inefficiencies that hinder optimal crop production. These findings were similar to those by Rajput et al. (2005) as well as Ghuge and Kadam (2015).
Conclusion
The present study underscores the economic viability and profitability of rabi sorghum cultivation in Bharuch district of South Gujarat. The study revealed that rabi sorghum is profitable and can play an important role in doubling farmers’ income. The higher yields, better quality, higher prices as well as uniformity in harvesting were the major factors responsible for the higher profitability. With a favourable input-output ratio of 1:1.63 over Cost C2 and net returns exceeding ₹21,000 per hectare, rabi sorghum emerges as a resilient and remunerative crop for small and marginal farmers operating in the study area. The relatively low input requirements, coupled with premium market prices for rabi-season grain, contribute to its attractiveness as a winter crop.
Moreover, the study also identified the key constraints to be price volatility, labour scarcity, and damage due to unfavourable weather conditions; that hinder optimal production. Addressing these challenges requires a multi-dimensional policy approach. Policy interventions aimed at stabilizing market prices, improving seed availability, and disseminating improved agronomic practices could further strengthen its adoption and economic impact. In conclusion, rabi sorghum holds significant promise for enhancing farm incomes and ensuring food-fodder security in the study region. The study suggested that farmers should be encouraged to adopt rabi sorghum to get higher yields and profits. Further, planned interventions at both institutional and farm levels are essential to reveal its full potential and align its cultivation with broader goals of sustainable and inclusive agricultural development.
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