


Economics of Rice Ecosystems in Telangana: A Comparative Assessment for Sustainable Policy
ABSTRACT 
Rice is one of the most essential food grains globally, feeding more than half of the world’s population. It holds a central place not only in human diets but also in the agricultural economies of many countries, particularly in Asia. Rice is a vital staple crop in Telangana, supporting food security and rural livelihoods across the state. The study ultimately contributes to the broader goal of promoting climate-resilient and economically viable rice farming in Telangana. This study, "Economics of Rice Ecosystems in Telangana: A Comparative Assessment for Sustainable Policy," analyzed the economic viability of three major rice cultivation methods—Transplanted Rice (TPR), Wet Direct Seeded Rice (WDSR), and Dry Direct Seeded Rice (DDSR)—using data from 720 farmers selected through multistage sampling across 12 leading districts. Among them, 350 followed TPR, 200 practised WDSR, and 170 adopted DDSR, which is gaining momentum particularly in Khammam district due to its cost and labour efficiency. Data was gathered through personal interviews using a structured and pre-tested schedule, focusing on cultivation practices, costs, and returns.  A multistage sampling technique was employed to select the study respondents. The sampling began by identifying the twelve leading paddy-growing districts in Telangana based on the area under cultivation. The cost analysis followed standard cost concepts. Detailed cost analysis (Cost A1 to C3), along with net returns and benefit-cost ratios, showed DDSR as the most economical method with a net return of ₹66,037.92/ha and return per rupee spent of ₹1.84—higher than both TPR (₹1.37) and WDSR (₹1.68). Socio-economic profiling revealed most farmers were smallholders aged 38–55, with modest education, relying heavily on family labour. Central Telangana farmers, especially DDSR adopters, had better access to mechanisation and extension services. Supported by findings from earlier studies (e.g., Sudhir et al., 2021; Srinivas et al., 2020), the research underscores DDSR’s potential in addressing challenges like rising input costs and labour shortages. It advocates for policy interventions promoting sustainable, resource-efficient technologies to ensure long-term profitability and resilience in Telangana’s rice sector. Therefore, to ensure long-term agricultural resilience and enhanced farmer income, policy interventions must prioritise the promotion of cost-effective and climate-smart practices like DRY DSR, in alignment with the broader goal of fostering sustainability in Telangana’s rice ecosystems.
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1. INTRODUCTION
Rice is one of the most important crops in the world. Increasing rice yield has been an urgent need to support the rapid growth of the global population (Li et al., 2018). Rice is one of the most essential food grains globally, feeding more than half of the world’s population. It holds a central place not only in human diets but also in the agricultural economies of many countries, particularly in Asia. Among the major cereal crops, rice ranks third globally in total production after maize and wheat, but it is the most widely consumed staple food in Asia, where cultural, nutritional, and economic dependence on rice is profound. According to the Food and Agriculture Organisation (FAO, 2022), rice is cultivated across 165 million hectares worldwide, producing approximately 780 million tonnes of paddy annually. The average global productivity is about 4.7 tonnes per hectare, though this figure varies significantly across regions depending on climatic conditions, water availability, soil quality, farming technology, and cultivation methods. Asian countries dominate global rice production, contributing to more than 90% of the total output, with China, India, Indonesia, Bangladesh, Vietnam, and Thailand as the top producers.
Rice is the staple food for over half of the global population. About 90% of the global rice is produced and consumed in Asia. Hence, rice production in Asia is the key to global food security. The growth in rice production with stability has been a matter of concern to achieve food security, especially in developing countries (Bandumula, 2018). India plays a leading role in global rice production as the second-largest producer after China, contributing about 17–18% of the world’s rice output. As per the Ministry of Agriculture & Farmers Welfare (2023), India cultivates rice on approximately 44.3 million hectares, yielding nearly 135.5 million tonnes annually. The national average productivity is 3.8 tonnes per hectare, though higher yields are seen in states with better irrigation infrastructure and access to improved technologies, such as Punjab, Haryana, Andhra Pradesh, and Tamil Nadu. Rice also holds significant economic importance in India’s export basket. In 2022–23, India exported over 22 million tonnes of rice, making it the largest rice exporter globally.
Within India, Telangana has emerged as a significant rice-producing state over the past decade. Telangana, a state in India, has seen a substantial increase in paddy production, owing to government initiatives, irrigation projects, and investments. The development of high-yielding rice varieties that are well-suited to the region's soil conditions has played a crucial role in this growth. These varieties exhibit resistance to various biotic and abiotic stresses, contributing to a sustained increase in paddy production. The state's remarkable progress in rice cultivation is evident through the data on area coverage, production, and productivity (Sonaveni et al., 2024; Kumar, 2022). Following the formation of the state in 2014 and subsequent investment in irrigation projects like the Kaleshwaram Lift Irrigation Scheme and Mission Kakatiya, the area under rice cultivation has expanded dramatically. As per the Directorate of Economics and Statistics (DES, 2023), Telangana now cultivates rice on around 3 million hectares, with an annual production of nearly 10 million tonnes. The average productivity in the state is about 3.3 tonnes per hectare, slightly below the national average but improving year on year due to increasing mechanisation, better input access, and the adoption of short-duration, high-yielding varieties.
The rice cropping patterns in Telangana vary widely across agro-climatic zones. In regions with canal irrigation, such as parts of Karimnagar, Nalgonda, and Siddipet, farmers continue to rely on the traditional transplanted system, while more progressive districts like Khammam have rapidly adopted dry direct-seeded rice (DDSR) for its labour-saving and early sowing benefits. In southern and upland regions, wet direct-seeded rice (WDSR) is also gaining attention due to water efficiency and quicker field turnaround. The increased rice production in Telangana has brought both opportunities and challenges. While yields have increased, there is growing concern over rising input costs, overexploitation of groundwater, and reduced labour availability. As rice occupies more than 50% of the gross cropped area during both kharif and rabi seasons, understanding the economic performance of different rice cultivation systems is crucial for ensuring long-term profitability and sustainability for farmers in the region. 
Rice in Telangana is grown under various ecosystems, including transplanted rice, wet direct-seeded rice (WDSR), and dry direct-seeded rice (DDSR). These ecosystems differ significantly in terms of water use, labour, input costs, and yield levels. Transplanted rice is traditionally the most common method, but it is both labour- and water-intensive. WDSR has gained popularity in recent years for its ability to reduce labour and water use, and it generally offers higher productivity and profitability than the transplanted system, despite challenges such as weed management (Sudhir et al., 2021). Interestingly, DDSR is predominantly practised in Khammam district of central Telangana, where progressive farmers have adopted it for its cost-efficiency, early sowing potential, and adaptability to mechanisation. This reflects a shift toward innovative, resource-efficient cultivation practices in regions with better access to technology and information.
A number of studies have emphasised the need to evaluate the economic performance of different rice systems in the face of climate change, rising input costs, and natural resource depletion (Pathak et al., 2011; Balasubramanian et al., 2019). Comparative economic analysis helps in identifying which rice ecosystems offer better profitability and sustainability. For instance, Jagannath et al. (2020) observed that DSR systems in parts of Andhra Pradesh yielded better benefit-cost ratios under limited water conditions. Similarly, Kumar et al. (2018) highlighted that while transplanted rice continues to dominate, the long-term sustainability of this system is questionable due to groundwater stress and high labour costs. In Telangana, such comparative studies are limited, particularly with updated field-level economic data. Hence, this research aims to fill the gap by analysing the cost of cultivation, gross and net returns, and benefit-cost ratios of different rice ecosystems in the state. The insights will help policymakers, researchers, and farmers understand the economic trade-offs and identify more efficient and sustainable rice production systems. The study ultimately contributes to the broader goal of promoting climate-resilient and economically viable rice farming in Telangana.
2. MATERIAL AND METHODS
2.1 Description of the Study Area
Telangana, located in southern India, was formed in 2014 as the 29th state, covering an area of 112,077 sq. km. It comprises 33 districts with Hyderabad as its capital and economic hub. The state has a population of around 35 million, with agriculture being a key livelihood. Telangana's economy is driven by agriculture, industry, and services, with agriculture contributing about 15–17% to the GSDP. The state cultivates around 3 million hectares of rice annually, with production reaching nearly 10 million tonnes. Major irrigation projects like the Kaleshwaram Lift Irrigation Scheme have expanded rice cultivation, particularly in districts like Karimnagar, Khammam, and Nalgonda.
Telangana's land is characterised by varied soils—black cotton, red sandy loam, and lateritic—with a cropping intensity of about 150%. Land utilisation data shows that around 46% of the total area is under cultivation. Small and marginal farmers dominate landholdings, with an average size of 1.12 ha. The state is divided into three agro-climatic zones: Northern, Central, and Southern Telangana, each differing in soil, rainfall (750–1,200 mm), and cropping patterns. This agro-ecological diversity makes Telangana a significant region for analysing the economics of rice ecosystems and understanding the regional variations in cultivation practices and sustainability outcomes.
2.2 Study Sampling design
A multistage sampling technique was employed to select the study respondents. The sampling began by identifying the twelve leading paddy-growing districts in Telangana based on the area under cultivation. From each district, two mandals were purposively selected, giving preference to those with high paddy production and better accessibility. Within each selected mandal, two villages were chosen considering factors such as cropping intensity, irrigation coverage, and road connectivity. In each village, fifteen paddy farmers were randomly selected to ensure representation across landholding sizes and farming practices. This resulted in a total sample of 720 farmers (12 districts × 2 mandals × 2 villages × 15 farmers). Data was collected through structured personal interviews during the 2023–24 agricultural year, focusing on various aspects of rice cultivation and economics.
2.2.1 Sampling technique
For the purpose of this study, a multistage sampling technique was employed, covering all three agro-climatic zones of Telangana. Twelve leading paddy-growing districts were selected based on the highest area under paddy cultivation: Jagtial, Karimnagar, Kamareddy, and Nizamabad from the Northern zone; Medak, Siddipet, Mahabubabad, and Khammam from the Central zone; and Suryapet, Yadadri Bhuvanagiri, Nalgonda, and Wanaparthy from the Southern zone. From each of these districts, two mandals were purposively selected based on their prominence in paddy production, totalling 24 mandals. Within each mandal, two villages with high paddy cultivation were purposively chosen, resulting in 48 sample villages. From each village, 15 paddy farmers were randomly selected, leading to a total sample size of 720 farmers (12 districts × 2 mandals × 2 villages × 15 farmers). Data was collected through personal interviews using a pre-tested schedule during the agricultural year 2023–24, ensuring broad and representative coverage of rice farming practices across Telangana.
3.3 Nature and sources of data  
The study is based on primary data collected from 720 paddy farmers across 48 villages in 12 major rice-growing districts of Telangana during the 2023–24 agricultural year. Data was gathered through personal interviews using a structured and pre-tested schedule, focusing on cultivation practices, costs, and returns. In addition, secondary data related to rice production, land use, and agro-climatic conditions were sourced from the Directorate of Economics and Statistics, Agricultural Census Reports, and other government publications to support analysis and sampling.
3.4 Data Analysis 
 The cost of cultivation and returns obtained from different rice-growing technologies, Conventional method, Wet Direct Seeded Rice (WDSR), and Dry Direct Seeded Rice (DDSR), were analysed to assess their impact on productivity and income. 
The cost analysis followed standard cost concepts, including Cost A1, A2, B1, B2, C1, C2, and C3, which cover various expenses such as input costs, labour, land rental, interest on fixed capital, and family labour. These detailed cost components help in comparing the economic efficiency of each method.
Cost A1: It is calculated by summing the following costs:
a) Value of hired human labour (casual labour)
b) Value of hired and owned machine labour
c) Value of hired and owned bullock power
d) Value of manures (owned and purchased value of fertilisers)
e) Value of seed (farm-produced and purchased)
f) Value of plant protection chemicals
g) Irrigation charge
h) Interest on working capital
i) Depreciation on farm implements
j) Land revenue
k) Miscellaneous expenses
Cost A2 = Cost A1 + rent paid for leased-in land
Cost B1 = Cost A1 + Imputed interest on value of owned capital assets (excluding land)
Cost B2 = Cost B1 + Imputed rental value of owned land + Rent paid for Leased-in land
Cost C1 = Cost B1 + Imputed value of family labour
Cost C2 = Cost B2 + Imputed value of family labour
Cost C3 = Cost C2 + 10% of Cost C2 on account of the managerial function performed by the farmer.
Valuation of input and output
Input and output were quantified and valued as described under

a) Human labour: Both family and hired human labour were measured in terms of man-days of eight hours each man-day.
i) Hired labour: The wage for hired human labour was valued at the actual amount paid in cash or kind. In the study area it was found that the average wage rate of hired labour for each operation was different.
ii) Family labour: The imputed value of family labour was worked out on the basis of the wage rate prevailing for hired labour in the study area.
b) Machine charges: Machine charges were accounted on the basis of the actual amount paid per hour,
i) Hired machine power: The charge for hired machine power was estimated at the actual amount paid for hiring the machine per hour.
ii) Owned machine power: The charge for owned machine power was estimated as per the rates of hired machines prevailing in the locality per hour.
c) Seed: The purchased seed was valued at the actual amount paid. Home-produced seed was valued at the price prevailing in the locality at the time of sowing.
d) Manures and fertilisers: Farm-produced manures were valued at the prevailing prices in the locality. Purchased manures and fertilisers were valued at the actual amount paid.
e) Plant protection chemicals: Chemicals were valued at the actual amount paid.
f) Irrigation charges: Irrigation charges were taken as the actual amount paid for irrigating the crops.
h) Interest on working capital: Interest was charged at the rate of 7 per cent per annum on the working capital, i.e., cash or kind expenses incurred for half of the crop period.
i) Land revenue: The land revenue paid by the sample farmers to the government was apportioned according to the area under the concerned crop.
j) Depreciation: Depreciation was calculated on the fixed capital, using straight-line method. Total annual depreciation on the farm was apportioned to the concerned crop in proportion to the area under the crop as a proportion of the total cropped area. Depreciation for fixed capital assets such as farm machinery, implements, and irrigation structures used in rice cultivation was calculated at the rate of ten per cent. For the livestock, the depreciation was calculated at the rate of five per cent.
k) Interest on fixed capital: Interest on the present value of fixed assets (excluding land), such as farm buildings, implements, machinery, irrigation structures, and livestock, was charged at the rate of 10 per cent per annum.

Total cost of cultivation
It included operational costs, material costs and fixed costs in rice crop cultivation. In operational costs, the cost of human labour, either own or hired, machine power and bullock power were estimated at the prevailing rate during the study period in the study area. In case of material cost, the cost of seed, manures, fertilisers, and irrigation charges were calculated at prevailing price at the time of application on a per ha basis for farmers. Fixed costs included the rental value of own land, land revenue and depreciation & and interest on the value of owned fixed capital assets.
Gross and net returns
Gross returns included the total value of the main product and the total value of the by-product of the crop. For calculating the net returns on a per ha basis, all the expenses were deducted from gross returns.
Gross income = Value of total output (main product + by-product)
Farm business analysis
Farm business income = Gross income – Cost A1 or Cost A2
Family labour income = Gross income – Cost B2
Net income = Gross income – Cost C3
Farm investment income = Farm business income – Imputed value of family labour.
Return per rupee spent
Nurunnaher et al. (2003) stated that the Return per rupee spent is the ratio of the present worth of the gross return to the present worth of the gross cost. It refers to the return per monetary unit of cash cost. This ratio is a common technique used to evaluate the profitability of farming in relation to farm management.
Return per rupee spent = Present worth of gross return / Present worth of gross cost


3. results and discussion
In the present study, data were collected from a total of 720 paddy farmers, categorised based on the rice cultivation methods they followed. Among them, 350 farmers practised the traditional transplanted rice method, 200 farmers adopted the wet direct-seeded rice (WDSR) method, and 170 farmers followed the dry direct-seeded rice (DDSR) method. The DDSR technique is a relatively new and emerging technology in Telangana and is currently practised only in the Central Telangana Zone, particularly in Khammam district, where progressive farmers have begun to adopt it. In contrast, the remaining 350 transplanted rice farmers and 200 WDSR farmers were evenly distributed across all three agro-climatic zones and the entire sample area, ensuring broad regional representation in the study.
3.1 Socio-Economic Profile of Sample Farmers
The socio-economic profile of the sample farmers was analysed to understand the background and living conditions influencing their farming decisions. The majority of the respondents were male-headed households, with an average age ranging from 38 to 55 years, indicating a middle-aged farming population. Most farmers had basic to moderate education levels, with a significant proportion having completed primary or secondary schooling. Farming was the primary occupation for over 80% of the respondents, while others also engaged in wage labour or small businesses to supplement their income. In terms of landholding, the sample was dominated by small and marginal farmers, owning less than 2 hectares of land, although a few medium and large farmers were also included. Access to irrigation facilities, agricultural credit, and government schemes varied across the zones, with farmers in Central Telangana having better access to mechanisation and extension services, particularly those practising DDSR in Khammam. The average family size was between 4 to 6 members, and most households relied on family labour for farming operations. This socio-economic diversity helped in understanding the differential adoption and performance of various rice ecosystems in the study.
3.2. Cost and returns structure in TR, WDSR and DDSR
The comparative analysis of cost and returns among transplanted paddy (TPR), wet direct-seeded rice (WET DSR), and dry direct-seeded rice (DRY DSR) methods reveals significant differences in both cultivation economics and resource use efficiency. Among the three systems, TPR recorded the highest total cost of cultivation at ₹97,061.66 per hectare, mainly due to the heavy dependency on human labour (₹21,021.54) and machine labour (₹24,763.76). The transplanting method involves intensive operations such as nursery preparation, transplanting, and continuous irrigation, all of which contribute to increased operational costs. In comparison, WET DSR and DRY DSR required significantly less human labour, at ₹13,938.82 and ₹10,186.22 respectively, due to the elimination of transplanting and better adaptability to mechanised sowing techniques. Though DRY DSR had slightly higher machine labour costs than WET DSR (₹22,514.44 vs. ₹20,500.11), its overall operational cost was the lowest at ₹52,366.08, indicating better cost efficiency.
Looking at fixed costs, including land rental value and depreciation, all three methods showed similar levels, but DRY DSR had a marginally higher land rental value (₹24,589.30) due to its presence in more commercially progressive areas like Khammam district. Despite this, its total fixed cost (₹26,186.20) remained slightly lower than that of TPR (₹26,244.23), mainly due to lower interest on fixed capital. This led to a total cultivation cost of ₹78,552.28 for DRY DSR, which is significantly lower than both TPR and WET DSR (₹81,929.58).
In terms of productivity, DRY DSR again outperformed the others, producing 63.40 quintals per hectare, followed by WET DSR (60.50 q/ha), and TPR (57.23 q/ha). This challenges the traditional belief that transplanted rice provides the highest yield and highlights the success of DRY DSR in favourable agro-climatic and management conditions. Alongside this, DRY DSR also produced a comparable quantity of by-products (22.60 q/ha), which adds value for the farmer.
The gross returns followed the same pattern, with DRY DSR yielding ₹1,44,190.20 per hectare, the highest among the three, followed by WET DSR (₹1,37,581.50) and TPR (₹1,33,103.92). Most significantly, net returns were highest under DRY DSR at ₹65,637.92, due to its combination of high productivity and low cost. In comparison, WET DSR yielded net returns of ₹55,651.92, and TPR yielded the least at ₹36,042.26. This clearly indicates that DRY DSR is more profitable and economically efficient.
When evaluating returns per rupee spent, which measures the economic efficiency of each method, DRY DSR again leads with ₹1.84 return per rupee invested, followed by WET DSR at ₹1.68, and TPR at ₹1.37. This suggests that every rupee spent in DRY DSR farming returns nearly twice as much income compared to TPR. These results reinforce the potential of DRY DSR as the most cost-effective and profitable paddy cultivation method, especially in areas with access to mechanisation and where water-saving practices are beneficial. WET DSR also shows better economic outcomes than TPR and can be recommended in moderately irrigated zones. On the other hand, TPR, though still widely practised, is becoming less viable due to its high input requirements and relatively lower profitability.
Table 1. Comparative Cost of Cultivation of Paddy under TPR, WET DSR, and DRY DSR Methods
	Particulars
	TPR
	WET DSR
	DRY DSR

	Operational costs
	
	
	

	Human labour
	21021.54
	13938.82
	10186.22

	Machine labour
	24763.76
	20500.11
	22514.44

	Seed
	1923.20
	1098.75
	803.75

	Manures
	1211.46
	887.59
	658.34

	Fertilizers
	9832.56
	8965.78
	8645.21

	Irrigation charges
	0.00
	0.00
	0.00

	Plant protection chemicals
	11248.23
	9986.31
	8954.23

	Total
	70000.75
	55377.36
	51762.19

	Interest on working capital
	816.68
	646.07
	603.89

	Total Operational cost
	70817.43
	56023.43
	52366.08

	Fixed costs
	
	
	

	Rental value of Owned/Leased-in land
	24064.23
	23872.35
	24589.30

	Land revenue, cesses and taxes
	0.00
	0.00
	0.00

	Depreciation on implements/buildings
	481.40
	451.50
	498.30

	Total
	24545.63
	24323.85
	25087.60

	Interest on fixed capital
	1698.60
	1582.30
	1098.60

	Total Fixed Cost
	26244.23
	25906.15
	26186.20

	Total Cost
	97061.66
	81929.58
	78552.28

	Yield (in quintals)
	57.23
	60.50
	63.40

	By-product (in quintals)
	23.23
	21.50
	22.60

	Gross returns
	133103.92
	137581.50
	144190.20

	Net returns
	36042.26
	55651.92
	65637.92

	Returns per rupee spent
	1.37
	1.68
	1.84














Fig. 1. Comparative cost structure of sample paddy farms adopting TPR, WET DSR, and DRY DSR Methods

Fig. 2. Gross returns, total cost of cultivation and net returns of sample paddy farms
3.3 Cost structure in terms of cost concepts of TPR, WET DSR, and DRY DSR Methods
The comparative analysis of cost components across different paddy cultivation methods—Transplanted Paddy (TPR), Wet Direct Seeded Rice (WET DSR), and Dry Direct Seeded Rice (DRY DSR)—reveals notable differences in economic efficiency. The data clearly indicates that TPR incurs the highest costs across all cost categories, while DRY DSR remains the most cost-effective method of paddy cultivation among the three.
Starting with Cost A1, which comprises actual paid-out costs such as hired labour, seeds, fertilisers, and pesticides, TPR accounts for ₹69,020.27 per hectare. In contrast, WET DSR and DRY DSR methods are significantly cheaper, with DRY DSR costing only ₹51,174.51 per hectare. This substantial difference is largely due to DRY DSR’s reduced dependence on labour and machinery. According to Sudhir et al. (2021), Dry DSR typically saves 15–20% in cultivation costs compared to transplanting, validating these results. Furthermore, Cost A2, which includes the rental value of leased land, follows a similar trend. TPR’s Cost A2 is ₹93,084.5 per hectare, whereas DRY DSR’s cost stands at ₹75,763.81 per hectare, reinforcing its economic viability.
Moving to Cost B1—which adds the interest on fixed capital assets (excluding land) to A1—TPR again ranks highest at ₹70,718.87/ha, while DRY DSR records the lowest at ₹52,273.11/ha. These differences reflect TPR’s greater reliance on capital-intensive machinery and infrastructure. Gill et al. (2019) found that direct-seeded methods like WET and DRY DSR not only reduce water usage by up to 30% but also cut down on labour and operational costs significantly. When the rental value of owned land is added to Cost B1 to derive Cost B2, DRY DSR still maintains its cost advantage (₹76,862.41/ha), compared to TPR’s ₹94,783.10/ha.
The pattern continues in Cost C1, which includes the imputed value of family labour. DRY DSR’s cost remains lowest at ₹53,562.98/ha, demonstrating better labour efficiency. The most comprehensive cost, Cost C2, which aggregates all previous components, is ₹96,869.68 for TPR and only ₹78,152.28 for DRY DSR. This aligns with findings by Srinivas et al. (2020), who reported that in parts of Telangana—especially progressive farming areas like Khammam—DRY DSR has rapidly gained popularity due to its lower input requirements and competitive yields.
Finally, Cost C3, which incorporates management input (10% of total cost), further emphasises this advantage: DRY DSR has the lowest total cost of ₹86,407.51/ha, compared to WET DSR (₹90,171.54) and TPR (₹1,06,575.87). Studies by Chauhan et al. (2012) also confirm that mechanised direct seeding methods can significantly boost economic returns, especially in areas facing labour and water shortages.

TABLE 2. Comparison of costs in DSR and TR TPR, WET DSR, and DRY DSR Methods
Particulars	TPR	         WET DSR	DRY DSR
Cost A1	69020.27	55218.61	51174.51
Cost A2	93084.5	79090.96	75763.81
Cost B1	70718.87	56800.91	52273.11
Cost B2	94783.1	80673.26	76862.41
Cost C1	72805.45	58106.83	53562.98
Cost C2	96869.68	81979.18	78152.28
Cost C3	106575.87	90171.54	86407.51



FIG 3. Comparison of costs in DSR and TR TPR, WET DSR, and DRY DSR Methods

3.4 Estimation of Net Gain under Dry Direct Seeded Rice (DRY DSR)
The estimation of net gain or loss under the Dry Direct Seeded Rice (DRY DSR) method involves analysing both the total cost of cultivation and the gross returns generated from paddy production. In the present study, the average total cost of cultivation under DRY DSR (considering Cost C2, which includes all fixed and variable costs plus imputed family labour) was estimated at ₹78,152.28 per hectare. The corresponding gross returns (including both grain and by-product value) were found to be ₹1,44,190.20 per hectare. The net return, which represents the profit earned after accounting for all costs, was calculated as the difference between gross returns and total costs:
Net Returns = Gross Returns – Cost C2
= ₹1,44,190.20 – ₹78,152.28 = ₹66,037.92 per hectare
This substantial net return indicates a positive net gain under DRY DSR cultivation. Additionally, the return per rupee spent was calculated at ₹1.84, signifying that for every ₹1 invested, the farmer earns ₹1.84, which is notably higher than both TPR (₹1.37) and WET DSR (₹1.68). These figures confirm the superior profitability of DRY DSR.
The results support earlier findings by Sudhir et al. (2021) and Srinivas et al. (2020), who reported that DRY DSR systems lead to better economic gains due to reduced input costs and comparable or slightly higher yields than conventional methods. These gains are attributed to lower labour dependency, absence of puddling operations, and efficient seed and fertiliser use. Thus, it can be concluded that DRY DSR not only ensures cost savings but also maximises returns, making it an economically viable option for progressive rice farmers, especially in well-irrigated and mechanised districts such as Khammam in central Telangana.
3.5 Towards Green Grains: Policy Imperatives for Sustainable Rice Cultivation in Telangana
Sustainable rice cultivation is no longer a choice but a necessity in Telangana, where intensive water use, high input dependency, and environmental degradation threaten long-term productivity. A forward-looking policy framework must encourage a shift from conventional transplanted rice to more resource-efficient practices like wet and dry direct-seeded rice (DSR). Studies by Rao et al. (2021) and Sudhir et al. (2020) have shown that DSR methods significantly reduce water and labour requirements while maintaining competitive yields, making them a viable alternative in regions facing resource constraints. Policies should support farmers with incentives for adopting water-saving technologies, eco-friendly inputs, and climate-resilient varieties, particularly fine and coarse rice types suited to local ecosystems.
In addition, research by Jana et al. (2019) highlights the need for integrated extension services and customised training to enable widespread adoption of sustainable practices. Government schemes must therefore focus on capacity building, input subsidies, and digital extension tools to make sustainable methods both accessible and profitable. Further, as suggested by Paramesh et al. (2022), promoting low-emission practices through carbon credit systems and rewarding environmentally responsible farmers can act as a catalyst for change.
By integrating such evidence-backed interventions, Telangana can build a greener rice economy while safeguarding farmer livelihoods and food security. A sustainability-focused rice policy will not only reduce environmental impact but also position Telangana as a leader in climate-smart agriculture.
4. CONCLUSION AND RECOMMENDATIONS 
The comparative economic analysis of rice cultivation methods in Telangana—Transplanted Paddy (TPR), Wet Direct Seeded Rice (WET DSR), and Dry Direct Seeded Rice (DRY DSR)—clearly highlights the superior performance of DRY DSR in terms of cost efficiency and profitability. With the lowest total cost of cultivation (₹78,152.28/ha) and the highest net return (₹66,037.92/ha), DRY DSR offers a return of ₹1.84 for every rupee invested, surpassing both WET DSR (₹1.68) and TPR (₹1.37). These results, supported by studies such as Sudhir et al. (2021), Srinivas et al. (2020), and Chauhan et al. (2012), attribute the economic gains of DRY DSR to reduced labour use, elimination of puddling, and better input efficiency. Particularly in mechanised and irrigated regions like Khammam in central Telangana, DRY DSR proves to be a viable and scalable model for sustainable rice farming. Therefore, to ensure long-term agricultural resilience and enhanced farmer income, policy interventions must prioritise the promotion of cost-effective and climate-smart practices like DRY DSR, in alignment with the broader goal of fostering sustainability in Telangana’s rice ecosystems.
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