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over crops used as mulch can play a crucial role in sustainable agriculture by reducing 

soil erosion, conserving soil moisture, and suppressing weeds. This practice involves 

planting cover crops between crop cycles and incorporating them into the soil or leaving them 

as mulch. By using cover crops as mulch, farmers can improve soil health, reduce the need 

for synthetic fertilizers and pesticides, and promote biodiversity. This approach can also 

contribute to climate change mitigation by sequestering carbon in soils. 
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Introduction 
 Systems involving conservation tillage (CT) with cover crops, mulch, and rotations have 

been identified as a soil management strategy with potential to improve food security for 

millions of hungry people, as well as contribute to political stability (Lal, 2008). However, 

adequate weed suppression in CT systems remains problematic without herbicides. Reduced 

herbicide weed management in conjunction with high-biomass producing cover crops and 

organic mulches may maintain weeds at manageable levels while simultaneously improving 

soil quality. Weed control in CT systems usually depends on herbicides, so producers 

interested in growing herbicide-free vegetables are generally excluded from adopting CT. 

However, there is a growing body of literature devoted to the establishment of CT vegetable 

production, often utilizing high-biomass 

cover crops, as a feasible technology for herbicide-free olericulture. Used in conjunction with 

organic mulches, sufficient weed control in CT vegetable production may be achieved. 

Principle use of cover crops 
 “Green manuring” involves the soil incorporation of any field or forage crop while green or 

soon after flowering, for the purpose of soil improvement. A cover crop is any crop grown to 

provide soil cover, regardless of whether it is later incorporated. Cover crops are grown 

primarily to prevent soil erosion by wind and water. Cover crops and green manures can be 

annual, biennial, or perennial herbaceous plants grown in a pure or mixed stand during all or 

part of the year. In addition to providing ground cover and, in the case of a legume, fixing 

nitrogen, they also help suppress weeds and reduce insect pests and diseases. When cover 

crops are planted to reduce nutrient leaching following a main crop, they are often termed 

“catch crops.” 
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 Winter cover crops 
A winter cover crop is planted in late summer or fall to provide soil cover during the winter. 

Often a legume is chosen for the added benefit of nitrogen fixation. In northern states, the 

plant selected needs to possess enough cold tolerance to survive hard winters. Hairy vetch 

and rye are among the few selections that meet this need. 

Summer green manure crops 
A summer green manure occupies the land for a portion of the summer growing season. 

These warm-season cover crops can be used to fill a niche in crop rotations, to improve the 

conditions of poor soils, or to prepare land for a perennial crop. Legumes such as cowpeas, 

soybeans, annual sweet clover, sesbania, guar, crotalaria, or velvet beans may be grown as 

summer green manure crops to add nitrogen along with organic matter. Non-legumes such as 

sorghum- Sudan grass, millet, forage sorghum, or buckwheat are grown to provide biomass, 

smother weeds, and improve soil tilth. 

Living mulch 

A living mulch is a cover crop that is interplanted with an annual or perennial cash crop. 

Living mulches suppress weeds, reduce soil erosion, enhance soil fertility, and improve water 

infiltration. Examples of living mulches in annual cropping systems include overseeding 

hairy vetch into corn at the last cultivation, no-till planting of vegetables into subcover, sweet 

clover drilled into small grains, and annual ryegrass broadcast into vegetables. Living 

mulches in perennial cropping systems are simply the grasses or legumes planted in the 

alleyways between rows in orchards, vineyards, Christmas trees, berries, windbreaks, and 

field nursery trees to control erosion and provide traction. 

Catch crops 
A catch crop is a cover crop established after harvesting the main crop and is used primarily 

to reduce nutrient leaching from the soil profile. For example, planting cereal rye following 

corn harvest helps to scavenge residual nitrogen, thus reducing the possibility of groundwater 

contamination. In this instance, the rye catch crop also functions as a winter cover crop. 

Short-term cover crops that fill a niche within a crop rotation are also commonly known as 

catch crops. 

Forage crops  
Short-rotation forage crops function both as cover crops when they occupy land for pasturage 

or haying, and as green manures when they are eventually incorporated or killed for a no-till 

mulch. Examples include legume sods of alfalfa, sweet clover, trefoil, red clover, and white 

clover, well as grass-legume sods like fescue-clover pastures. For maximum soil-improving 

benefits, the forage should not be grazed or cut for hay during its last growth period, to allow 

time for biomass to accumulate prior to killing. 

Benefits of using cover crops 
Organic matter and soil structure: A major benefit obtained from green manures is the 

addition of organic matter to the soil. During the breakdown of organic matter by 

microorganisms, compounds are formed that are resistant to decomposition—such as gums, 

waxes, and resins. These compounds—and the mycelia, mucus, and slime produced by the 

microorganisms— help bind together soil particles as granules, or aggregates. A well-

aggregated soil tills easily, is well aerated, and has a high-water infiltration rate.  

Soil microbial activities: A rapid increase in soil microorganisms occurs after a young, 

relatively lush green manure crop is incorporated into the soil. The soil microbes multiply to 

attack the freshly incorporated plant material. During microbial breakdown, nutrients held 

within the plant tissues are released and made available to the following crop. 

Nutrient enhancement: In addition to nitrogen from legumes, cover crops help recycle other 

nutrients on the farm. Nitrogen (N), phosphorous (P), potassium (K), calcium (Ca), 

magnesium (Mg), sulfur (S), and other nutrients are accumulated by cover crops during a 
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growing season. When the green manure is incorporated, or laid down as no-till mulch, these 

plant-essential nutrients become slowly available during decomposition. 

Rooting action: The extensive root systems of some cover crops are highly effective in 

loosening and aerating the soil. In Australian wheat experiments, the taproots of a blue lupine 

cover crop performed like a “biological plow” in penetrating compacted soils. When cover 

crops are planted after a subsoiling treatment, they help extend the soil-loosening effects of 

the deep tillage treatment. 

Soil and water conservation: When cover crops are planted solely for soil conservation, 

they should provide a high percentage of ground coverage as quickly as possible. Most grassy 

and non-legume cover crops, like buckwheat and rye, fulfill this need well. Of the winter 

legumes, hairy vetch provides the least autumn ground cover because it puts on most of its 

above-ground growth in the spring. Consequently, it offers little ground cover during the 

erosion-prone fall and winter period. Sowing a mix of leguminous and grassy-type cover 

crops will increase the ground coverage, as well as provide some nitrogen to the following 

crop. The soil conservation benefits provided by a cover crop extend beyond protection of 

bare soil during non-crop periods. The mulch that results from a chemically or mechanically 

killed cover crop in no-till plantings increases water infiltration and reduces water 

evaporation from the soil surface. Soil cover reduces soil crusting and subsequent surface 

water runoff during rainy periods. 

Weeds suppression: Weeds flourish on bare soil. Cover crops take up space and light, 

thereby shading the soil and reducing the opportunity for weeds to establish themselves. The 

soil-loosening effect of deeprooting green manures also reduces weed populations that thrive 

in compacted soils. The primary purpose of a non-legume green manure—such as rye, millet, 

or Sudan grass—is to provide weed control, add organic matter, and improve soil tilth. They 

do not produce nitrogen. Thus, whenever possible, annual grain or vegetable crops should 

follow a legume green manure to derive the benefit of farm-produced nitrogen. Providing 

weed suppression through the use of allelopathic cover crops and living mulches has become 

an important method of weed control in sustainable agriculture. Allelopathic plants are those 

that inhibit or slow the growth of other nearby plants by releasing natural toxins, or 

“allelochemicals.” 

Limitations of cover crops 
 The recognized benefits of green manuring and cover cropping—soil cover, improved soil 

structure, nitrogen from legumes—need to be evaluated in terms of cash returns to the farm 

as well as the long-term value of sustained soil health. For the immediate growing season, 

seed and establishment costs need to be weighed against reduced nitrogen fertilizer 

requirements and the effect on cash crop yields. Water consumption by green manure crops is 

a concern and is pronounced in areas with less than 30 inches of precipitation per year. Still, 

even in the fallow regions of the Great Plains and Pacific North- Planting cover crops known 

to readily winter- kill is another non-chemical means of vegetation management. Spring oats, 

buckwheat, and sorghum fill this need. They are fall-planted early enough to accumulate 

some top growth before freezing temperatures kill them. In some locations, oats will not be 

completely killed and some plants will regrow in the spring. Winter-killed cover crops 

provide a dead mulch through the winter months instead of green cover. 

Conclusion 
The use of cover crops as mulch offers a sustainable and effective approach to improving soil 

health, reducing erosion, and promoting ecosystem services. By incorporating cover crops 

into agricultural practices, farmers can enhance soil fertility, conserve soil moisture, and 

reduce the need for synthetic inputs. This approach can contribute to more resilient and 

sustainable agricultural systems, ultimately benefiting both the environment and farm 

productivity. By adopting cover crop mulch practices, farmers can play a vital role in 

promoting sustainable agriculture and mitigating the impacts of climate change. 


