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CONCEPT OF CONSERVATION AGRICULTURE

Conservation agriculture is a concept for agricultural production that strives to achieve profits, sustainable production while concurrently conserving the environment. CA is characterized by three principles, namely




1.Minimum or zero mechanical soil disturbances.




2.Permanent soil cover.




3.Divercified crop rotation.

1.Minimum or zero mechanical soil disturbances:


]

 Tillage in common practice in conventional agriculture system to de-compact dense soil layers to remove left out stubbles and root of previous crops, bury the residues of previous crops, manures and fertilizers, prepare soil for easy and uniform irrigation water movement and beds for seedling, increase seed germination, increase water infiltration and weed control. The tillage operations eventually have negative effects on the soil productivity and economic returns of the crops. In CA the soil tillage not generally prepared, but minimum tillage is acceptable to conserve the soil ecosystem to enable the microorganisms to till by natural biological process, called bio-tillage, prevent soil nutrients, soil erosion and soil carbon emission.

The contrast between Conventional Agriculture and CA in tillage practice is given under for better understanding.

	Conventional Agriculture
	Conservation agriculture

	Mechanical Tillage with Tractors
	Manual Tillage with draught animals or simple hand tools. 

	Deep and repeated tillage
	Tillage up to 15 cm deep or 25% of land which ever is less or Zero tillage or biological tillage

	Increases Soil erosion
	Reduces soil erosion

	Loss of soil nutrients 
	Decreases loss of soil nutrients

	Changes soil texture
	No change in soil texture

	Increases acidity of soil
	Stabilizes the soil acidity

	Decreases microbial population and microbial action
	Increases microbial population and microbial action

	Application of Fertilizers and manures. 
	Soil naturally fertilized by soil microbial action

	Water evaporation
	Moisture conservation

	Soil carbon emission
	Acts as sinks of carbon


2. Permanent soil cover:

A permanent soil cover is important to protect the soil against the adverse effects of exposure to rain and sun; to provide micro and macro organisms in the soil with a constant supply of food and alter the microclimate in the soil for optional growth and development of soil oganismas including plant roots. 

The crop residues are left on the soil surface to cover the soil. The cover crop is needed, if the gap is too long between harvesting crop and establishing the next crop. Cover crops improve the stability of CA system, not only the improvement soil properties but also for their capacity to promote increased bio diversity in the agro-ecosystem.

The effects of soil cover:

1.Reduced run off and soil erosion

2.Improved infiltration

3.Retention of soil moisture.

3.Availability of plant nutrients.

4.Soil tillage by soil microorganisms

5.Recycling of organic matter by micro organisms

6.Increased humus formation.

7.Soil regeneration is high

8.Mitigation of temperature in and on the soil

9.Better conditions for the development of roots and seedling growth.

Means and practices: 
· Use of appropriate/improved seeds for high yields as well as high residue production and good root development. 

· Integrated management and reduced competition with livestock or other uses e.g. through increased forage and fodder crops in the rotation. 

· Use of various cover crops, especially multi-purpose crops, like nitrogen fixing, soil-porosity-restoring, pest repellent, etc. 

· Optimization of crop rotations in spatial, timing and economic terms. 

· " Targeted" use of herbicides for controlling cover crop and weed development
3.CROP ROTATION:
The rotation of crops is not only necessary to offer a diverse "diet" to the soil microorganisms, but as they root at different soil depths, they are capable of exploring different soil layers for nutrients. Nutrients that have been leached to deeper layers and that are no longer available for the commercial crops can be "recycled" by the crops in rotation. This way the rotation crops function as biological pumps. Furthermore. The diversity of crops in rotation leads to a diverse soil flora and fauna, as the roots excrete different organic substances that attract different types of bacteria and fungi, which in turn, play an important role in the transformation of these substances into plant available nutrients. Crop rotation also has an important phytosanitary function as it prevents the carry over of crop-specific pests and diseases from one crop to the next via crop residue

The effects of crop rotation: 

· Higher diversity in plant production and thus in human and livestock nutrition. 

· Reduction and reduced risk of pest and weed infestations. 

· Greater distribution of channels or bio pores created by diverse roots (various forms, sizes and depths). 

· Better distribution of water and nutrients through the soil profile. 

· Exploration for nutrients and water of diverse strata of the soil profile by roots of many different plant species resulting in a greater use of the available nutrients and water. 

· Increased nitrogen fixation through certain plant-soil biota symbionts and improved balance of N/P/K from both organic and mineral sources. 

· Increased humus formation. 

Means and practices: 
· Design and implementation of crop rotations according to the various objectives: food and fodder production (grain, leaf, stalks); residue production; pest and weed control; nutrient uptake and biological subsurface mixing / cultivation, etc. 

· Use of appropriate / improved seeds for high yields as well as high residue production of above-ground and below-ground parts, given the soil and climate conditions

Benefits of CA:

The benefits of CA are grouped as economic, environmental and agronomy 

Economic benefits:

1.Time saving

2.reduction of labours requirement.

3.More output for lower input.

Agronomic benefits:
1.Organic matter increase.

2.In-soil water conservation.

3.Improvement of soil structure and thus rooting zone.

Environmental benefits:

1.Reduction of soil erosion

2.Improvement of water quality.

3.Improvement of air quality.

4.Bio diversity increase.

5.Carbon sequestration.

Important point to remember:

1.No tillage/use develop implants for minimal tillage with hand tilling in the first year.

2.Crop residues management.

3. Crop plan and choosing crops for rotation

4.Crops of food security/fodder/forage development.

CA Adaptation by the farmers:
Farmers have strongly accustomed to the conventional agricuture, the transition to Conservation Agriculture is difficult. The strong belief has to be created among the farmers to proceed to   CA. Mere knowledge acquisition, sharing experiences and exposures do not to convince the farmers to shift to CA, they must be involved initially in CA practice in at least 10% of land owned for practical learing.

Role of NGOs in Promoting:  

. The agriculture is passing critical phase for last few decades, resulting the marginalisation small and marginal farmers. The rural employment through agriculture has substantially declined. The small and marginal farmers are migrating in search of employment. The farmer’s suicides are increasing year by year due to debt trap, unsustainable yield and income by conventional agriculture.

At this juncture the Non-Governmental Organizations (NGOs) should play vital role to save the farmers from the critical condition. Generally the NGOs involved in empowering rural vulnerable communities in rural area through awareness generation and training programmes on naval ideas for dissemination and to promote socio economic benefits. NGOs have to contribute lot by facilitating the farmers with information, technical guidance, and exposure to best practices and trainings to initiate CA.The farmers’ clubs and networks are to formed and strengthened Forming to lobby the Government to ensure to National frame work to support the CA farmers for sustainable livelihood through agriculture. and subsidies and credit to CA farmers at initial phase should accelerate the movement of CA adaptation. CA is best mitigation option to reduce the soil carbon emission and to sequester carbon. It should be included in UNFCCC to avail carbon credit.
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