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Introduction: 

 The traditional rice-based farming 

systems, particularly the rice-wheat cropping 

system, are crucial to food production in South 

Asia. This system that characterizes the 

agricultural landscape of the Indo-Gangetic 

Plains is of significant importance. It covers 

approximately 13.5 million hectares, is a 

cornerstone of food security, and contributes 

45% of the digestible energy consumed in the 

region. However, these systems are facing 

significant challenges due to unsustainable 

resource use, soil degradation, and declining 

water resources. Rice cultivation in particular 

is highly water-intensive requiring between 

3,000-5,000 liters of water to produce just one 

kilogram of rice. This has led to severe 

groundwater depletion, especially in areas like 

Punjab, where the water table has been 

dropping at alarming rates. These issues are 

exacerbated by the overuse of chemical 

fertilizers and intensive tillage practices, which 

contribute to soil degradation, reduced soil 

health, and an increased vulnerability to 

environmental pollution. 

 

 

 

 

 

 

 

Sustainable agriculture seeks to address 

these challenges by promoting farming 

practices that balance ecological, economic, 

and social needs ensuring food security while 

protecting the resource base for future 

generations. The fundamental goal is to 

enhance productivity without depleting natural 

resources which can only be achieved through 

a combination of innovative agronomic 

practices, better water management, and soil 

health restoration. Resource conservation 

technologies (RCTs) like minimum tillage, 

crop rotation, and mulching are pivotal in 

shifting toward sustainable practices. 

Minimum tillage, for instance, helps to 

improve soil structure and organic matter 

content while reducing carbon emissions and 

mitigating climate change. This practice 

encourages the retention of soil moisture, 

supports the growth of beneficial soil 

microorganisms, and enhances the soil's 

capacity to store carbon. Similarly, crop 

rotation, which involves growing different 

crops in succession, not only diversifies root  

 

 

 

Resource Conservation in Rice-Based Farming Systems for Sustainable 

Livelihood 
1Ruchika Choudhary, 2Manish Tomar and 2Kannoj 

1Ruchika Choudhary, 2Manish Tomar and 2Kannoj 
1Department of Agronomy, Rajasthan College of Agriculture, Maharana Pratap University of 

Agriculture and Technology, Udaipur 
2&3 Department of Agronomy, College of Agriculture, CCS Haryana Agricultural University, 

Hisar 



  

 E-ISSN: 2583-5173                 Volume-3, Issue-6, November, 2024 

New Era Agriculture  
Magazine 

 

structures but also breaks pest and disease 

cycles, leading to improved nutrient cycling 

and healthier crops. Mulching involves 

covering the soil with organic or synthetic 

materials, further supporting soil health by 

enhancing moisture retention, maintaining soil 

temperature, and preventing the direct impact 

of intense sunlight, which can lead to soil 

erosion and degradation. By minimizing water 

evaporation and protecting the soil surface, 

mulching also promotes better seedling growth 

and higher yields under water-limited 

conditions. 

A critical aspect of resource 

conservation is integrated nutrient 

management (INM), which promotes the use 

of soil test-based fertilization to reduce the 

overuse of chemical inputs and mitigate their 

environmental impact. This targeted approach 

ensures that crops receive the necessary 

nutrients without excessive runoff or leaching, 

reducing the risk of water pollution and 

greenhouse gas emissions. The use of slow-

release fertilizers such as neem-coated urea, 

enhances nitrogen use efficiency, minimizes 

nutrient losses, and supports more sustainable 

crop yields. Timing the application of 

fertilizers to match the crop's nutritional needs 

also plays a significant role in preventing 

nitrous oxide (N2O) emissions- a potent 

greenhouse gas. Technologies such as 

nitrification and urease inhibitors can further 

optimize fertilizer use by slowing down the 

conversion of ammonium to nitrate and 

reducing the risk of nitrogen losses. 

Adaptation strategies are essential to 

address the impacts of climate change on rice-

based farming. The development of heat and 

drought-tolerant crop varieties through plant 

breeding can help to maintain productivity 

under increasingly harsh conditions. Proper 

crop rotation and intercropping are also vital as 

they sustain soil health and promote water 

productivity. For example, incorporating 

pulses or maize into rice-based rotations can 

improve nutrient cycling, reduce dependency 

on synthetic fertilizers, and provide additional 

income sources for farmers. Irrigation 

management practices are another key 

component of sustainable rice farming. 

Transitioning from continuous flooding to 

two-day intermittent irrigation helps conserve 

water, reduce energy consumption, and 

prevent waterlogging issues that can 

compromise soil structure and crop 

productivity. Techniques such as laser 

levelling and direct seeding of rice (DSR) 

contribute to efficient water use and improved 

seedling emergence. Direct seeding eliminates 

the need for traditional puddling, which can 

lead to soil compaction and restricted root 

growth, further exacerbating water and 

nutrient stress for the following crop. 
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Integrating these practices into rice-

based farming systems can improve water and 

land productivity. For instance, using short-

duration crop varieties, optimizing fertilizer 

placement, and adopting soil moisture-based 

irrigation can minimize water use while 

maximizing nutrient uptake and crop yields. 

This is particularly relevant in regions where 

water scarcity is a growing concern. 

Additionally, proper selection and integration 

of resource conservation technologies (RCTs) 

should consider the socio-economic status of 

local farmers and the unique soil and climatic 

conditions of each area. A region-specific 

approach will help maximize the benefits and 

ensure that practices are feasible for farmers to 

adopt. 

Finally, it is imperative that farmers 

receive education regarding sustainable 

practices and technical support through 

extension services, training programs, and 

financial incentives. Government policies, 

agricultural research institutions, and non-

governmental organizations must work 

together to promote these changes and make 

them accessible to farmers, especially 

smallholders. Community-based initiatives can 

play a significant role in fostering collective 

learning and the widespread adoption of 

conservation practices, promoting a shared 

commitment to sustainable agriculture. 

Resource conservation in rice-based farming 

systems is essential not only for enhancing 

productivity but also for maintaining 

ecological balance, conserving water 

resources, and supporting the livelihoods of 

millions of farmers. By shifting to sustainable 

practices that integrate conservation 

technologies, crop diversification, and efficient 

water management, the rice-based systems of 

South Asia can move towards a future that 

ensures food security, economic stability, and 

environmental health for generations to come. 
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