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Abstract 

Conservation agriculture (CA) technologies involve minimum soil disturbance, permanent soil cover 
through crop residues or cover crops, and crop rotations for achieving higher productivity. In India, efforts 
to develop, refine and disseminate conservation-based agricultural technologies have been underway for 
nearly two decades and made significant progress since then even though there are several constraints that 
affect adoption of CA. Particularly, tremendous efforts have been made on no-till in wheat under a 
rice-wheat rotation in the Indo-Gangetic plains. There are more payoffs than tradeoffs for adoption of CA 
but the equilibrium among the two was understood by both adopters and promoters. The technologies of 
CA provide opportunities to reduce the cost of production, save water and nutrients, increase yields, 
increase crop diversification, improve efficient use of resources, and benefit the environment. However, 
there are still constraints for promotion of CA technologies, such as lack of appropriate seeders especially 
for small and medium scale farmers, competition of crop residues between CA use and livestock feeding, 
burning of crop residues, availability of skilled and scientific manpower and overcoming the bias or mindset 
about tillage. The need to develop the policy frame and strategies is urgent to promote CA in the region. 
This article reviews the emerging concerns due to continuous adoption of conventional agriculture systems, 
and analyses the constraints, prospects, policy issues and research needs for conservation agriculture in 
India. 
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1  Introduction 
Attaining food security for a growing population and alleviating poverty while sustaining agricultural 

systems under the current scenario of depleting natural resources, negative impacts of climatic variability, 
spiraling cost of inputs and volatile food prices are the major challenges before most of the Asian countries. In 
addition to these challenges, the principal indicators of non-sustainability of agricultural systems includes: soil 
erosion, soil organic matter decline, salinization. These are caused mainly by: (ⅰ) intensive tillage induced soil 
organic matter decline, soil structural degradation, water and wind erosion, reduced water infiltration rates, 
surface sealing and crusting, soil compaction, (ⅱ) insufficient return of organic material, and (ⅲ) monocropping. 
Therefore, a paradigm shift in farming practices through eliminating unsustainable parts of conventional 
agriculture (ploughing/tilling the soil, removing all organic material, monoculture) is crucial for future 
productivity gains while sustaining the natural resources. Conservation agriculture (CA), a concept evolved as a 
response to concerns of sustainability of agriculture globally, has steadily increased worldwide to cover about 
~8% of the world arable land (124.8 M ha) (FAO, 2012). CA is a resource-saving agricultural production system 
that aims to achieve production intensification and high yields while enhancing the natural resource base through 
compliance with three interrelated principles, along with other good production practices of plant nutrition and 
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pest management (Abrol and Sangar, 2006). 
Traditional agriculture, based on tillage and being highly mechanized, has been accused of being 

responsible for soil erosion problems, surface and underground water pollution, and more water consumption 
(Wolff and Stein, 1998). Moreover, it is implicated in land resource degradation, wildlife and biodiversity 
reduction, low energy efficiency and contribution to global warming problems (Boatmann et al., 1999). Hence, 
conservation agriculture (CA) is a way to cultivate annual and perennial crops, based on no vertical perturbation 
of soil (zero and conservation tillage), with crop residue management and cover crops, in order to offer a 
permanent soil cover and a natural increase of organic matter content in surface horizons. The main 
environmental consequences of this method have been investigated worldwide with the objective of presenting a 
synthesis of the available studies and documents to the farmers and scientific communities. It stresses the very 
beneficial impacts of a conservative way of cultivation on the global environment (soil, air, water and 
biodiversity), compared to traditional agriculture (Derpsch et al., 2010; Derpsch et al., 2011). Further, it also 
presents the actual gaps or uncertainties concerning the scientists’ positions on these environmental aspects. 

CA promotes most soils to have a richer bioactivity and biodiversity, a better structure and cohesion, and a 
very high natural physical protection against weather (raindrops, wind, dry or wet periods). Soil erosion is 
therefore highly reduced, soil agronomic inputs transport slightly reduced, while pesticide bio-degradation is 
enhanced. It protects surface and ground water resources from pollution and also mitigates negative climate 
effects. Hence, CA provides excellent soil fertility and also saves money, time and fossil-fuel. It is an efficient 
alternative to traditional agriculture, attenuating its drawbacks. 

2  Conservation agriculture definition and goals 
Conservation agriculture is a management system that maintains a soil cover through surface retention of 

crop residues with no till/zero and reduced tillage. CA is described by FAO (http://www.fao.org.ag/ca) as a 
concept for resource saving agricultural crop production which is based on enhancing the natural and biological 
processes above and below the ground. As per Dumanski et al. (2006) conservation agriculture (CA) is not 
“business as usual”, based on maximizing yields while exploiting the soil and agro-ecosystem resources. Rather, 
CA is based on optimizing yields and profits, to achieve a balance of agricultural, economic and environmental 
benefits. It advocates that the combined social and economic benefits gained from combining production and 
protecting the environment, including reduced input and labor costs, are greater than those from production alone. 
With CA, farming communities become providers of more healthy living environments for the wider community 
through reduced use of fossil fuels, pesticides, and other pollutants, and through conservation of environmental 
integrity and services. As per FAO definition CA is toⅰ) achieve acceptable profits,ⅱ) high and sustained 
production levels, and ⅲ) conserve the environment. It aims at reversing the process of degradation inherent to 
the conventional agricultural practices like intensive agriculture, burning/removal of crop residues. Hence, it 
aims to conserve, improve and make more efficient use of natural resources through integrated management of 
available soil, water and biological resources combined with external inputs. It can also be referred to as resource 
efficient or resource effective agriculture.  

Conservation agriculture systems require a total paradigm shift from conventional agriculture with regard to 
management of crops, soil, water, nutrients, weeds, and farm machinery (Table 1).  

Table 1  Some distinguishing features of conventional and conservation agriculture systems 
Conventional agriculture Conservation agriculture 

●  Cultivating land, using science and technology to dominate nature ●  Least interference with natural processes 

●  Excessive mechanical tillage and soil erosion ●  No-till or drastically reduced tillage (biological tillage) 

●  High wind and soil erosion ●  Low wind and soil erosion 

●  Residue burning or removal (bare surface) ●  Surface retention of residues (permanently covered) 

●  Water infiltration is low ●  Infiltration rate of water is high 

●  Use of ex-situ FYM/composts ●  Use of in-situ organics/composts 

●  Green manuring (incorporated) ●  Brown manuring/cover crops (surface retention) 

●  Kills established weeds but also stimulates more weed seeds to 
germinate 

●  Weeds are a problem in the early stages of adoption but decrease with 
time 

●  Free-wheeling of farm machinery, increased soil compaction ●  Controlled traffic, compaction in tramline, no compaction in crop area 
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