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ABSTRACT: Sole cropping of cereals for consecutive cropping seasons exhausts soil nutrients more excessively 
compared to other cropping systems. The use of leguminous cover crops in cereal crop production in an intercropping 
manner is important for controlling weeds and improving soil properties to enhance soil fertility, soil moisture retention, 
and manage pests to increase crop yield. Weed infestation has been a threat to crop production for decades which costs 
farm operations hence reducing the output. Integrating leguminous cover crops with cereal crops and crop allelopathy 
have been reviewed as strategies to suppress weeds, and some types of pests, and improve soil structure and soil fertility 
by nitrogen fixation which boosts crop productivity. In addition, legumes have a direct impact on improving soil fertility from 
the decomposition of soil organic matter and circulating nutrients for cereal growth. Therefore, the purpose of this review 
is to discuss the potential of cover crops in cereal crop production. 
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INTRODUCTION 
 
Leguminous cover crops also referred to as 
dicotyledonous are shorter, annual crops with relatively 
large canopies and broad leaves (Al-Tawaha et al., 2020). 
Some of the common leguminous cover crops include 
common beans, soybeans, cowpeas, groundnuts, 
Bambara nuts, lablab, and most pulses. These crops are 
used as vegetables for human consumption and forages 
for livestock (Pinotti et al., 2020). However, lablab has a 
low market value unlike other legumes since it lacks 
human preference (Nord et al., 2020). On the other hand, 
Sah et al. (2022) stated that “cereal crops are 
monocotyledonous, annual crops with parallel veins in 
leaves that produce grains that are rich in carbohydrates 
for instance maize, sorghum, finger millet, pearl millet, and 
rice”. Weed infestation, crop pests, diseases, and high rate 
of evapotranspiration have been  a  threat  to  crop  farming 

due to their detrimental effects on crop quality and quantity 
up to 50% where high farm operation costs have been 
stated (Ghaffar et al., 2022). Weeds and pests usually 
compete for limited natural resources, such as water, 
sunlight, nutrients, and space (Zhang et al., 2020). 
Characteristically as a means of survival, weeds grow 
faster than cultivated crops because of their deep root 
system which enables plants to absorb nutrients and 
water, resist drought, and have water use efficiency 
(Kubiaak et al., 2022). Studies have shown that the 
chemical weed management approach alone is no longer 
effective. Sabbagh et al. (2020) stated that, in Tennessee, 
cover crop adoption rates have been increasing as a result 
of the many advantages, for instance, they provide 
nutrients to the soil, keep moisture, and suppress weeds 
thus   favouring   crop  growth  and  sustainable  vegetation.  
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Table 1. Plant spacing for cereal-legume intercropping. 
 

Legume intercropped 
with cereal 

Alternate row 
(cereal-legume) 

Double rows 
Strip cropping 4/6 row of 

cereal-legume 
Relay cropping 

Velvet bean  80-90 cm X 30 cm 40-45 cm X30 cm 45cm X 30cm 80-90 cm X 30 cm 

Pegion pea 80/90 cm X 100 cm N/A N/A 80/90 cm X 100 cm 

Soybean 80-90 cm X 5 cm 30-40 cm X 5 cm 40-45 cm X 5cm N/A 

Common bean 80-90 cm X 15 cm 40-45 cm X 15 cm 45 cm X 15cm 80-90 cm X 10 cm 

Cow pea 80-90 cm X 10 cm 40-45 cm X 10 cm 45 cm X 10cm 80-90 cm X 10 cm 

Ground nuts         80-90 cm X 30 cm 40-45 cm X 30 cm 45 cm X 30cm N/A 

Bambara nuts 50-60 cm X 50 cm 40-50 cm X 25 cm 40 cm X 25cm N/A 

Lablab N/A N/A N/A 70-75 cm X 25 cm 
 

Key: N/A – Not applicable, *- that means intercropping under that pattern is not applied (Source: Adopted from (Baijukya et al., 2016). 
 
 
 

Water is vital for plant growth; however, evapotranspiration 
is high especially in semi-arid areas which receive low and 
poor distributed rainfall causing wilting of plants (Chebbi et 
al., 2018). The use of leguminous cover crops as a mulch 
helps to reduce the rate of evapotranspiration by retaining 
soil moisture content, soil organic matter, and nutrient 
circulation which enhances cereal crops growth and 
production (Yuvaraj et al., 2020; Toler et al., 2019). 
Growing two or more crops concurrently on the same land 
is known as intercropping agriculture. Increasing yield on 
a specific area of land by utilizing resources or biological 
processes that a single crop would not use is the main 
objective of intercropping (Yin et al., 2020). According to 
Bagheri Bodaghabadi et al., 2015 land equivalent ratio 
refers to the area under intercropping divided by the area 
under sole cropping that should be present to produce the 
same yield levels at the same level of management. It is 
calculated by dividing the total fraction of intercropped 
yields by the yields from sole crops. 
 
 
Legumes-cereals intercropping system 
 
Cereal-legume intercropping system has been a 
widespread practice among farmers worldwide for years 
and is more beneficial than a monocropping system of 
either sole cereals or cereal-legume rotations season after 
season (Alsherif, 2020). It is useful for crop diversity, food 
security, soil fertility, human nutrition, soil water retention, 
and climate adaptation (Di Bella et al., 2021). However, 
cereal crops out-compete while intercropped with legumes 
for growth resources, such as light, space, water, and 
nutrients resulting in a low yield of legumes (Zhang et al., 
2020). The right crop species selection should be 
considered to achieve a high yield of legumes comparable 
to cereals for achieving the economic importance of the 
intercropping system (Jensen et al., 2020). Patterns used 
to intercrop are different depending on cereal-legume crop 
intended to be intercropped. Also, planting spacing is to be 
kept  into  consideration  to   ensure   potential  productivity. 

Table 1 indicates intercropping pattern in relation to 
suggested cropping space to be used. There are a number 
of intercropping systems according to farmers’ preference 
and crop choice, one being monocropping of cereal 
followed by legumes cultivation in crop rotation system 
season after season, secondly, double row system where 
by single row of cereal is followed by single row of legume 
in alternated manner, thirdly  stripped system is likely same 
as alternate cereal-legume row configuration but for 
stripped involved 4-6 alternate cereal-legume rows that is 
four-six consecutive cereal rows are followed by four-six 
legume rows in alternated manner, and fourth is relay 
intercropping system means legume crop relay on cereal 
crop for support, most legume intercropped in this system 
are creeping types such as velvet bean, cowpea, Mucuna 
prubens that should be intercropped five to six weeks later 
after cereal has been sown to avoid auto-competition as 
the legume used in this system are like velvet bean, 
cowpeas, common beans that do creep upward on cereals 
since are non-self-supporting (Baijukya et al., 2016). The 
common legume used for intercropping comprises 
common beans, soybeans, groundnuts, lablab, cowpea, 
velvet beans and pigeon peas. These legumes are 
integrated with cereals such as maize, sorghum, and millet 
but, with the right crop choice based on ecological factors 
(Baijukya et al., 2016). In addition, growing long-duration 
(10 months) pigeon pea varieties in maize-pigeon pea 
intercropping produce the same yield for maize as has 
been recorded in maize sole crop (Nyagumbo et al., 2020). 
This indicates that the pigeon pea does not compete with 
maize for resources because of different growth patterns 
thus, increasing the productivity of pigeon pea while 
keeping maize productivity the same as sole maize 
(Kinyua et al., 2023). 
 
 
POTENTIALS OF LEGUMINOUS COVER CROP IN AN 
INTERCROPPING SYSTEM 
 
Between  cropping  seasons,  leguminous  cover crops can  



 

 

18        J. Agric. Sci. Pract. 
 
 
 
be cultivated primarily to cover the ground (Delgado et al., 
2021). Cover crops are typically sown following the harvest 
of an early and main crop to promote soil health, this 
reduces weed invasion, surface runoff, and soil erosion 
(Chapagain et al., 2020). It also plays an important role in 
food diversification and human nutritional benefits 
(Stagnari et al., 2017). Cover crops are alternatively used 
as livestock feed (Higgins, 2017). In addition, leguminous 
cover crops can reduce the pest burden on the primary 
cereal crop cultivated (Bowers et al., 2020). Thus, some of 
the potentials of leguminous cover crops in an 
intercropping system are itemized below. 
 
 
Weed suppression 
 
Weeds that affect cereal crop productivity are both annual, 
perennial, and biannual with different life cycles (Mishra 
and Gautam, 2021). Legumes can be used to minimize the 
effect of weeds, such legumes are velvet bean (Mucuna 
pruensis), common bean (Phaseolus vulgaris L), pigeon 
pea (Cajanus cajana), and cowpea (Vigna unguiculata) 
are among the leguminous cover crops with high efficiency 
of weed suppression in the intercropping (Monteiro and 
Santos, 2022). Leguminous cover crops have a weed 
suppression effect because of their competitive nature 
between the grown cereal and leguminous cover crops 
which reduces weed biomass (Toler et al., 2019). Such 
interactions have a direct impact on weed suppression that 
occurs during the actively growing phase of legumes, or at 
the senescence phase when legume cover crops die and 
are left on the surface as mulches (Gerhards and 
Schappert, 2020). The suppression of weeds by legume-
cereal crops’ intercrop is governed by direct competition 
for growth resources, allelopathy, and indirect interactions 
(Homulle et al., 2021). According to the plant competition 
principle, cover crops and weeds may share specific 
niches in certain cropping systems, causing competition, 
species in a shared niche will influence the environment 
and cause a negative reaction in the other species (Ullah 
et al., 2019; Fernando and Shrestha, 2023).  
 
 
Direct competition  
 
Direct competition involves competition of growth 
resources such as space, light, water, nutrients and 
minerals between leguminous cover crops and weed 
species (Homulle et al., 2021). Competition for nutrients 
and water in a crop–weed situation can be defined as an 
increase in nutrients and water stress of the crop due to 
the presence of weeds (Phophi et al., 2017; Sardana et al., 
2017).  Therefore, direct competition involves controlling 
weeds by adjusting the sowing rate of legume cover crops 
(Fernando and Shrestha, 2023).  Plant traits, such as plant 
height,  canopy  area,  and  leaf   shape   also   affect   plant  

 
 
 
 
competition if spacing and sowing rate are poorly 
estimated depending on the types of cereals and legumes 
intercrops (Salonen and Ketoja, 2020). The biomass 
produced by cover crops is used as an indicator of 
suppressive impact which affects light transmittance by 
creating shaded areas, reduced moisture availability, and 
reduced soil temperature (Vincent-Caboud et al., 2019). 
Root length impacts nutrient competition by preventing 
nutrient supplies from coming into contact with 
neighbouring plants competing for nutrients, which entails 
maximizing root length (Korav et al., 2018). Whereas 
biomass and leaf area affect competition for light, the 
growth of the below-ground roots directly influences the 
development of the above-ground plant components, thus, 
plants that quickly colonize their root zones and expand 
their roots are more competitive (Kumar and Dubey, 
2020). Cover crops may out-compete weeds and lessen 
weed pressure in agricultural production systems by 
altering the soil microclimate (Rosa et al., 2021). In 
addition, the physiological features of legume cover crops 
can affect the weed population as they contain large 
canopies that cover large soil surfaces (Sharma et al., 
2018).  
 
 
Allelopathy 
 
Cover crop plants contain compounds known as 
allelochemicals, which are allelopathic and have been 
shown to have a weed-suppressive effect (Robert, 2018). 
There was a study which reported a linear correlation 
between the allelochemicals produced by legume cover 
crops and the percentage of weed inhibition (Hickman et 
al., 2023). Cowpea and velvet beans are some of the 
common cover crops which suppress weed germination 
and growth by allelopathic processes (Hussain et al., 
2021). In allelopathy, the ability of some invasive plant 
species to produce biochemical substances poisonous to 
native species is regarded to be one of the reasons for 
their success when introduced to a novel range (Schandry 
and Becker, 2020).  Legumes like velvet beans, which 
might be a case of physical rather than allelopathic 
suppression, are also known to have suppressive effects 
on weeds when mixed with maize (Fernando and 
Shrestha, 2023).  Plant allelopathy is considered a viable 
alternative to herbicides for controlling weeds and a way to 
reduce reliance on agrochemicals with allelopathic 
potential, hence, reducing the pressure for herbicide 
resistance (Abbas et al., 2018).  
 
 
Indirect interaction 
 
Indirect interaction with weed suppression occurs when 
leguminous plants have completed their life cycle (Iqbal et 
al., 2020),   i.e.,   when   leguminous    plants    die;  it   then  

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/herbicide-resistance
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becomes a mulching material and acts as a physical 
barrier for weed seed emergence (Gerhards and 
Schappert, 2020). Mulches suppress weeds in different 
ways including blocking weed-seed germination stimuli by 
intercepting light, minimizing soil temperature, and 
fluctuating day-night temperature which limits weed-seed 
germination (Phophi et al., 2017). Moreover, mulches 
hinder the emergence of germinated weeds, mulch with 
dense cover enough to prevent light from reaching the 
trapped seedlings results in weed death. According to 
Iqbal et al. (2020), mulch can enhance crop growth, 
competition reduction, and competitiveness against weeds 
by conserving soil moisture and moderating soil 
temperature. 
 
 
Enhancing soil fertility and cereal crops productivity 
 
Leguminous cover crops can significantly improve soil 
organic matter and levels of soil-produced below-ground 
biomass in terms of carbon content (Elsalahy et al., 2019). 
Leguminous cover crops frequently lead to higher biomass 
production; accumulating soil matter also raises soil 
carbon concentration (McClelland et al., 2021). 
Microorganisms that fix nitrogen are found in both 
leguminous and non-leguminous plants. The degree to 
which leguminous cover crops increase soil organic matter 
relies heavily on the texture, porosity, tillage, and time. 
Leguminous cover crops such as living mulch can also 
indirectly reduce nutrient losses by preventing nutrients 
from washing down and lessening soil degradation caused 
by water or wind (Stein et al., 2022). As a result, 
leguminous cover crops advantages are so expressive 
under loam-silt than other soils (McClelland et al., 2021). 
In comparison to bare soils, crops minimize soil water 
erosion by 79%; this may be due to the high production of 
biomass. Moreover, leguminous cover crops have an 
impact on the chemical and structural makeup of soil 
organic matter which affects the movement of soil nutrients 
and soil fertility (Scavo et al., 2020). Leguminous cover 
crops may affect positively the structure and composition 
of humus in the soil enhancing soil health (Sahu et al., 
2017). 

Soil organic matter, together with rhizodeposits released 
into the rhizosphere by leguminous cover crops, provides 
energy for soil microbes for their activity (Cavo et al., 
2022). Soil microorganisms release inorganic nutrients 
through soil organic matter mineralization by fostering soil 
enzymatic complex, this influences plant nutrient uptake 
and allows nutrient cycling (Ibrahim et al., 2021). 
Leguminous cover crops can establish different forms of 
associations with roots-associated microorganisms that 
are mainly N-fixing bacteria and various endophytic fungi 
and bacteria. Examples of associations include symbiosis, 
mutualism, and commensalism (Coonan et al., 2020; Al-
Tawaha et al., 2020). On top of that, there are mycorrhizal  
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fungi that drive phosphorous (P) circulation due to the 
increase of the root area network, which gives room to 
soils to explore nutrients, therefore. a better absorption of 
phosphorous. Leguminous cover crops increase the 
population in the community of mycorrhizal fungi that alter 
phosphorous fractions by increasing the organic pool in 
the topsoil compared to fallow, with species-specific 
effects on phosphorous pools (Delgado et al., 2021). For 
instance, cowpea (Vigna unguiculata (L.) discharges P 
deficiency to stimulate hyphal branches of Arbuscular 
mycorrhizal fungi (AFM) (Sahu et al., 2017). In addition, 
legume cover crops can fix the atmospheric N into plant-
available ammonium by associations with N-fixing 
rhizobacteria (Stein and Klotz, 2016).  Leguminous cover 
crops can increase soil organic matter levels from 8% to 
114% (SARE 2017). In contrast, non-legume cover crops 
such as grasses and brassicas increase soil organic 
matter by 4% to 62% indicating high efficiency in producing 
organic matter which improves soil properties (SARE 
2017; Wooliver and Jagadamma, 2023). Soil organic 
matter improves soil cation exchange capacity and soil's 
capacity to store macronutrients namely calcium, 
magnesium, and potassium (Kocira et al., 2020). 
Micronutrients like iron, zinc, copper, manganese, and 
molybdenum combine with organic matter to produce 
complexes that speed the rate of nutrient absorption by 
plants (Wulanningtyas et al., 2021). Organic matter offers 
carbon as energy for microorganisms that aid in the 
mineralization processes that increase the availability of 
many soil nutrients (Yuvaraj et al., 2020). Thus, organic 
matter improves the soil's ability to retain water and 
infiltrate most of the clay soil (Lal, 2020). The physical 
characteristics of the soil are also impacted, soil organic 
matter helps to improve soil tilth by stabilizing soil structure 
(Elsalahy et al., 2019). Thus, microbes play a vital role in 
fixing atmospheric nitrogen into five phases starting from 
fixing nitrogen, nitrification, mineralization, immobilization, 
and denitrification,  

Furthermore, the use of leguminous cover crops has 
been of great importance in improving soil properties due 
to its peculiar ability to convert and fix atmospheric 
nitrogen into available nitrogen for plant growth, however, 
any other plant type in the absence of leguminous can be 
used to improve soil fertility. 
 
 
Soil surface and water conservation  
 
Climate change is a global challenge caused by human 
activities which have affected rainfall distribution where 
some geographical locations have experienced flooding 
while others have experienced extreme drought which 
affects agriculture (Cook et al., 2018; Huang et al., 2021). 
Leguminous plants are physically designed to have broad 
leaves that cover the majority of the soil's surface, which 
lowers  the  rate   of   evapotranspiration   (Agarwal   et  al., 
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2022). Cover crops are therefore essential tools for 
preventing soil water loss and soil moisture preservation 
(Delgado et al., 2021). In semi-arid regions, climate 
change has made drought stress worse, which reduces 
farm yield (Berdugo et al., 2020; Wang et al., 2020). 
Effective use of water resources has emerged as a critical 
issue for the future agricultural science and technology 
revolution and a major obstacle to the sustainable 
development of global agriculture to secure food security 
(Huang et al., 2021; Fang et al., 2023). To raise yields, the 
preservation of quality surface and groundwater should be 
enhanced to prevent soil erosion, absorb atmospheric 
carbon, improve soil quality, and reduce surface water run-
off (Wooliver and Jagadamma, 2023).  
 
 
Pest management 
 
Natural enemies such as insect pest invasion in farming 
fields have been reported to contribute to crop loss (Darby 
and Gupta, 2017). Pests increase the high farm operation 
costs of pesticides which alone cannot be curative since 
insect pests develop pesticide resistance, integrated pest 
management is an important tool for pest management 
(Desneux et al., 2022). Intercropping and the use of cover 
crops in rotation can also increase the number of natural 
enemies by giving them food and shelter all year long, 
which may lessen the pest burden on the primary cereal 
crop cultivated (Bowers et al., 2020). Cover crops are 
beneficial for controlling a wide range of insect pests in 
cereals (Nengovhela, 2020). Leguminous cover crops can 
feed and serve as a home for both beneficial and pest 
insects, which reduces the population of pests that can 
harm a primary crop by attracting them away from it 
(Beaumelle et al.,2021). It is crucial to remember, 
nevertheless, that a rise in beneficial insects does not 
always correspond to a corresponding decline in insect 
pest species (Vogelweith and Thiéry, 2017). 
 
 
Crop diversification 
 
The demand for food is rising worldwide, especially in sub-
Saharan Africa (Cakir et al., 2019). Crop diversification is 
a dynamic technique to maintain food security in a 
sustainable way (Kurdyś-Kujawska et al., 2021). Food 
security is a top concern and necessity for any country. 
Growing conventional crops as well as introducing new 
non-conventional crops are both parts of crop 
diversification (Ijaz et al., 2019). Legumes are important 
source of food for humans which replace numerous food 
products and livestock feeds. In addition to providing 
nutrients and increasing biodiversity, legumes also 
enhance cropping systems by reducing reliance on a sole 
cropping system (Ferreira et al., 2021). In addition, 
legumes play a significant role in the  human  diet  and  are  

 
 
 
 
even treated as staple crops in some parts of the world and 
they are increasingly used as pasture to produce high-
quality meat and milk (Ayilara et al., 2022). The most 
effective way to achieve a balance between food 
production and conserving biodiversity is to increase plant 
diversity in agricultural systems (Beaumelle et al., 2021; 
Chapagain et al., 2020). 
 
 
Nutritional benefits 
 
Consuming legumes help to reduce cholesterol, decrease 
blood sugar levels, and increase healthy gut bacteria 
(Wang et al., 2021). Legumes are rich in protein, fibre, 
vitamin B, iron, folate, calcium, potassium, phosphorous, 
and zinc nutrients (Kouris-Blazos and Belski, 2016). The 
high protein in legumes makes them a great option in 
places where meat and dairy products are limited and 
vegetarians usually substitute legumes with meat (Mefleh 
et al., 2022). The body uses carbohydrates in legumes 
slowly, providing steady energy for the body, brain, and 
nervous system (Kamboj and Nanda, 2018). Eating 
legumes as part of a healthy diet helps to lower blood 
sugar and blood pressure (Cakir et al., 2019). Legumes 
are a good source of antioxidants that help to prevent cell 
damage and fight disease and ageing. Fibre and other 
nutrients benefit the digestive system and prevent 
digestive cancers (Stagnari et al., 2017). Nevertheless, 
legumes contain substances known as antinutrients that 
may hinder some nutrients from being absorbed by your 
body (Rahate et al., 2021). Also limiting the amount of food 
consumed at once and consuming a wide variety of 
nutritious foods each day might help you combat this 
effect. Lectins as antinutritional compounds, which can 
hinder the absorption of calcium, iron, phosphorus, and 
zinc, as well as Phytates (phytic acid), are antinutrients 
found in legumes that reduce the absorption of calcium, 
magnesium, iron, and zinc. Another is tannins which may 
decrease the absorption of iron. Saponins as antinutritive 
also prevent your body from properly absorbing nutrients 
(Maphosa and Jideani, 2017). The potential use of cover 
crops has several positive merits than the negative 
impacts that can be elaborated in anti-nutritional values 
when used for human consumption (Rahate et al., 2021). 
 
 
TRENDS OF COVER CROPS ADOPTION IN 
INTERCROPPING SYSTEM  
 
In most nations, the adoption of cover crops stayed steady. 
According to Zhou et al. (2022), the adoption rate in 2021 
was four times greater than that of 2011. However, 
according to Wallander et al. (2021), the Midwest of the 
United States still has a low adoption rate of cover crops 
(7.2%). According to American farmers, 15.4 million acres 
of   cover   crops  were  planted   in   2017. This   is  a  50%  

https://medlineplus.gov/ency/article/002465.htm
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increase in the adoption of cover crops compared to 2012 
when farmers reported growing them on 10.3 million acres 
(Cruze et al., 2019). From 20 million acres by 2020 to 100 
million acres by 2025 are the long-term goals for the 
introduction of cover crops. The UK is using cover crops 
more often despite research demonstrating its many 
benefits for the environment and soil. About how these 
practices impact farmers, however, not much is known. In 
2016, 66% of those surveyed reported using cover crops 
following harvest. Along with benefits for managing soil 
erosion and improving soil structure, respondents also 
reported improvements in water infiltration, decreases in 
the use of chemical fertilizers and herbicides, and 
improvements in soil structure (Storr et al., 2019). 
Unfortunately, statistical information regarding the trend of 
cover crop use in the majority of African countries is not 
readily available.   
 
 

CONCLUSION 
 

Leguminous cover crops have been of great advantage to 
the soil and cereals in an intercropping system. These 
include reducing the intensity of water and wind erosion, 
minimising soil compatibility, enhancing water infiltration, 
soil aggregates build up, soil water holding capacity, 
improve macronutrient cycling. It also provides a forage for 
livestock, provides sustenance for plant pollinators, breaks 
pest cycles, suppresses weeds, and plays a component in 
the food chain. Thus, integrating legume cover crops in an 
intercropping system with cereal crops should be 
emphasized to cultivators. However, it has been observed 
that in semi-arid areas most farmers do not intercrop 
cereals and legumes. Most farms remain bare during the 
off-season meanwhile there is a high evapotranspiration 
rate. Therefore, awareness needs to be created for 
farmers to adopt the use of legume cover crops referring 
to their potential. On the other hand, legume cover crops 
as a tool alone cannot be sufficient to reduce weed 
infestation. Therefore, there is a need for cover crops to be 
integrated with other weed management practices so-
called integrated weed management (IWM). IWM 
practices comprise the use of herbicide, crop rotation, 
mechanical weeding that involving the use of hand or hoe 
weeding, deep tillage, and biological control that including 
allelopathic plant relationships. Nevertheless, cover crops 
are an important component of the toolbox for integrated 
weed management. 
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