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oil erosion and degradation is a serious problem globally, especially in the less
developed tropical and sub-tropical countries (Lal, 2001). For instance, it has been
calculated that between 1980 and 1990, 494, 748, and 243 Mha, respectively, of land

in Africa, Asia, and South America were damaged by human-induced soil erosion (Oldeman
et al., 1991). As a result, the production and quality of the soil diminish.
Cover crops (CCs) can be added to crop rotation cycles as a strategy to boost
production while reducing soil erosion and managing soil and its nutrients sustainably
(Dabney, Delgado and Reeves, 2001). Cover crops (CCs) can offer a variety of benefits for
the soil, agricultural production, and the environment (Blanco-Canqui et al., 2015).
Cover crops are defined as the crops which are used to cover the ground surface.
These crops are cultivated to prevent from soil erosion and limit the loss of nutrients from
deep layers due to leaching and surface runoff (Kaye and Quemada, 2017). In order to
increase agricultural production and productivity, cover crops are sown in between the main
crops.
According to the Soil Science Society of America Glossary of Terms, CCs are defined
as a "close-growing crop that provides soil protection, seeding protection, and soil
improvement between periods of normal crop production, or between trees in orchards and
vines in vineyards. When ploughed under and incorporated into the soil, CCs may be referred
to as green manure crops" (SSSA, 2008).
Cover crops are grown due to the numerous benefits they provide, including
protecting the soil from wind and water erosion (Dabney et al., 2001). Both living CCs and
their leftover deposit on the soil can prevent soil moisture from evaporating by covering it.
Cover crops can also improve soil porosity through bio-pores created by roots and increased
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earthworm activity, which enhances water infiltration into the soil and decreases runoff
(Ruan et al., 2001; Lal et al., 1991). In comparison to no cover crops (NCCs), cover crops
have been shown to improve soil physical properties by decreasing soil bulk density (BlancoCanqui et al., 2011; Haruna et al., 2018), enhancing soil organic carbon (SOC) and
aggregation (Steenwerth and Belina, 2008), increasing the proportion of macro pores,
increasing water retention saturated hydraulic conductivity and water infiltration, and
decreasing soil loss (Cercioglu et al., 2018). This review places special attention on the role
of cover crops in retaining soil moisture, reducing soil erosion, enhancing soil and water
quality, and bringing about economic benefits.
Soil Erosion Control
In essence, cover crops are planted to prevent soil erosion. These are the best erosion
control technologies and environmental preservation techniques. The pioneering work done
in Belgium with various cover crops, such as white mustard (Sinapis alba), phacelia
(Phacelia tanacetifolia), oats (Avena sativa), ryegrass (Lolium perenne), and fodder radish,
illustrates the significance of cover crops for limiting soil erosion (Raphanus sativus sub sp.
oleiferus ). The findings showed that the root densities of cover crops ranged from 1.02 kg
m3 for phacelia to 2.95 kg m3 for ryegrass. Crop species with fibrous root system (e.g.
ryegrass, rye and oats) show high potential to control soil erosion while cover crops with
thick roots (e.g. white mustard and fodder radish) are less effective in preventing soil erosion
(De Baets et al., 2011).
Soil Moisture Content
In the maize-soybean cropping system, it was found that using cereal rye (Secale
cereale L.) as cover crop improved soil water (Qi and Helmers, 2010). Similar results were
obtained in a 7-year research that used repeated winter rye as a cover crop in the maizesoybean cropping system, which was proven to be successful in preserving soil moisture and
raising the soil water table. Reduced evaporation from the soil surface, moisture conservation
from irrigation and rainfall, and improved soil moisture availability for succeeding crops are
all benefits of using cover crops. Cover crops increased water retention in soil at water
potentials related to field capacity and plant available water by 10– 11 per cent and 21 – 22
per cent, respectively (Basche et al., 2016).
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Winter annual rye cover crop helps to increase water at field capacity and hence
winter annual rye and hairy vetch increase available plant water content (Villamil et al.,
2006). Cover crops act as a hindrance between the soil surface and precipitation especially
rainfall, it enables to reduce the rainfall intensity that falls on the ground. Through soil pores,
which are created by soil macrofauna and reinforced by cover crop root growth, water drips
slowly into the ground. Soil water storage is recharged as water infiltration rises rather than
draining off (Sharma et al., 2011; Sammis et al., 2012). Another study from the University of
California found that cover crops such brome grass, native plants, and strawberry clover can
reduce the strength of the soil's surface by 38 per cent to 41per cent, as well as improve soil
infiltration rate by 37 per cent to 41per cent and total water uptake by 20 per cent to 101per
cent (Folorunsoet al., 1992).
Soil and Water Quality
A 25-year study on conventional tillage demonstrates that cover crops can improve
soil permeability, soil organic matter, macroporosity, and cotton production. Oats and rye,
which are winter cover crops, can increase soil organic carbon in a corn-soybean farming
system (Kaspar et al., 2006). Cover crops increase soil water content with the crop biomass
and infiltration. However, it also involves decreasing water content through transpiration.
Additionally, cover crops assist in preserving soil quality and reducing surface runoff (Qi and
Helmers, 2010). Another study that used cover crops under no-tillage (NT), mould board
plough (MP), and chisel plough (CP) treatments in annual corn and soybean cropping
systems was carried out in Southern Illinois for 12 years. The yield of both treatments with
and without cover crops is the same, but the soil organic carbon content of the cover cropped
plots was higher (Olson et al., 2014).
Economic Consideration
Winter rye was used as a cover crop for cotton in an experiment that gave yields
ranging from $26 to 355 with an average of $81/ha (Schomberg et al., 2014). It was found
that cover crops in a no-tillage system and minimum tillage would be $25.60/acre and
$15.10/acre, respectively. It is suggested that cover crops may be beneficial in future as
continuous use of cover crops improves soil organic carbon, physical properties and level of
organic matter (Schnitkeyet al., 2016). Economics of cover crops depend on the soil type,
weather conditions, region and also the management practices. The economics of cover crops
are influenced by the soil type, climate, geographic location, and management techniques.
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Utilizing hairy vetch as a cover crop in the cotton production in Northwest Louisiana, the
economic effects of short-term and long-term adoption of cover crops were evaluated.
Benefits for nutrient credits include decreasing the need for fertilizer (N, P, and K), reducing
erosion, spending less on herbicides, and increasing the yield of cash crops after cover crops.
The long-term use of cover crops has been demonstrated to improve soil water retention and
fertility. An additional benefit for using long-term cover crops resulted by an increase of
$13/acre/year as compared to short-term analysis. Overall, total net benefits found to be
$1354/acre/year for adoption of long-term cover crops (Adusumilli et al., 1016).
Conclusion
Review suggests that cover crops have excessive ability to contribute to sustainable
agriculture production. By minimizing soil erosion (both water and wind erosion), which in
turn increased soil hydraulic characteristics (water infiltration), and by boosting the soil
organic carbon, cover crops improve the general health of the soil. However, varied
advantages of utilizing cover crops depend on the species chosen (legumes, non-legumes,
grasses, and brassicas), when the crop is planted and harvested, and how it is harvested
(mechanical or chemical). For example, it has been discovered that cover crop species with
fibrous root systems are more successful at controlling soil erosion than those with tap roots.
After extensive use, cover crops are typically advantageous since research shows that their
extensive use has led to cost-effective utilization. Numerous aspects need to be researched,
such as the allelopathy effect of employing cover crops, the usage of various cover crop
combinations, and their management techniques for enhancing soil health and quality.
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