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Cover Crops
A cover crop is a crop of a specific plant that is grown primarily for the benefit of the soil rather than the crop yield.
Cover crops are commonly used to suppress weeds, manage soil erosion, help build and improve soil fertility and quality, control diseases and pests, and promote biodiversity. Cover crops are typically grasses or legumes but may be comprised of other green plants. Most often, a cover crop is grown in the off-season before the field is needed for growing the cash crop. In essence, a cover crop readies the land for an incoming cash crop.
A cover crop should:
· satisfy the producer’s primary reason(s) for cover cropping;
· be easy to establish and maintain with available equipment;
· be well-suited to the local climate and the farm environment;
· not compete with income-generating crops grown simultaneously or subsequently; and
· have the ability to withstand stresses likely to occur such as drought, frost, heat, etc.

Importance of Cover Crops in Organic Agriculture
In organic agriculture, chemical fertilizers and chemical ingredients are not used. So, for the proper nutrient management and pest management, Organic agriculture has many challenges. In organic agriculture, weed control, pest control and nutrient management are the most challenging. 
Cover Crops is one of the practices in Organic agriculture for the weed suppress, pest management and nutrient management. The major benefits / importance of Cover crops in organic agriculture are highlighted below:
1. Control Soil Erosion: Crop species with fibrous root system (e.g. ryegrass, rye and oats) show high potential to control soil erosion.
2. Soil Moisture Content: It was found that use of cereal rye (Secale cereale L.) as cover crop helped to improve soil water in maize-soybean cropping system. Cover crops help to reduce evaporation from the soil surface, conserves moisture from the irrigation and rainfall, and help in soil moisture availability to the subsequent crops. Cover crops increased water retention in soil at water potentials related to field capacity and plant available water by 10% - 11% and 21% - 22%, respectively.
3. Weed Management: Cover crops suppress the growth of weed. cover crops have competitive ability to control weed growth, and can be used as weed control tool in crops
4. Soil Carbon Sequestration: Cover crops potential to increase soil organic carbon (SOC).
5. Nitrate Leaching: Cover crops have an ability to decrease nutrient requirement particularly nitrogen for the subsequent crop; nitrogen is captured by roots, prohibits the nitrate leaching into groundwater and prohibits downward movement into the soil profile. Oats reduced nitrate concentration by 26% whereas rye reduced 48% nitrate concentration.
6. Earthworm Population: Rye (Secale cereale L.) planted in corn silage-soybean rotation results 1.2 times higher earthworm population and 1.4 times’ higher biomass in cover crop plots compared to no cover crop plots. Long-term cover crop usage contributes to improving soil structure and increases earthworm population which subsequently reduces nutrient and sediment losses in surface runoff.
7. Microbial Population: Cover crops are widely growing strategy to enhance soil microbial growth in agricultural systems.
8. Pest Management: Cover crops nature to fight against pest help to reduce pesticides use and it is cost effective along with environment-friendly also. Annual ryegrass and cereal rye cover crops are found significant in reducing soybean cyst nematodes. Cover crops used as trap crop in corn are effective in controlling corn earworm and tarnish bugs. It also helps in reducing soil-borne pathogens in long-term studies. Cover crops residue is buried in soil to reduce diseases and destroys the habitat for insects and control weeds
9. Soil and Water Quality: cover crops enable to increase soil permeability, soil organic matter, porosity. Winter cover crops such as oats and rye have the capacity to elevate soil organic carbon in corn-soybean production system. Cover crops increase soil water content with the crop biomass and infiltration. However, it also involves decreasing water content through transpiration. Cover crops also help to decrease surface drainage and maintain soil quality.
10. Wildlife and Biodiversity: Different cover crops are advantageous for accommodating beneficial insects, and at the same time control pest population. Several flowering cover crops including legumes, clovers or buckwheat are valuable for fascinating the insects and animals. Cover crops are also helpful to attract pollinators for improving the rate of pollination in crop field.
11. Economic Consideration: Cover Crops accounting benefits for nutrient credits include the reduction in fertilizer purchase (N, P, and K), credit in erosion reduction, reduction in the purchase of herbicides and increase in yield of cash crop after cover crop.

Conclusion
Cover crops have excessive ability to contribute to organic agriculture production. Cover crops improve the overall health of the soil by reducing soil erosion (water and wind erosion), providing better soil structural properties (aggregate stability), improving soil hydraulic properties (water infiltration), and by enhancing the SOC, soil microbial population, and reducing the nitrate N leaching and hence reduce the groundwater pollution. Cover crops help in climate change adaptation and mitigate greenhouse gas emissions. However, different benefits of using cover crops depend on the selection of species (legumes, non-legumes, grasses, and brassicas), timing of planting and termination of the crop, and methods of termination of cover crops (mechanical or chemical). For example, cover crop species which have fibrous root system are found to be more effective in controlling soil erosion as compared to tap root system. 
Few studies have also shown that when cover crops are grown in mixture with main crops, it competes with nutrient and water availability. Cover crops are generally beneficial after long-term use as findings indicate that the long-term use of cover crops have resulted in economical use. 
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