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Overview of Cover Crops 
Dale R. Mutch (mutch@msu.edu) and Dean Baas (baasdean@msu.edu)  

Michigan State University Extension and W. K. Kellogg Biological Station 

3700 E. Gull Lake Drive 

Hickory Corners, MI 49060 
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Cover crops can serve several functions for your farming system.  They can benefit your farm by 

improving nitrogen management, erosion control, soil quality, reducing weeds, impacting beneficial 

insects or serving as a pasture crop for livestock.  They can be seeded by several methods: overseeding, 

frost seeding, drilling or planting, slurry seeding or aerial/high boy seeding. 

Generally, cover crops can be classified in three categories: legumes, grasses and non-legume 

broadleaves.  Some standard legume cover crops are red clover, crimson clover, sweet clover, white 

clover, hairy vetch, alfalfa and cowpea.  Common grass cover crops include cereal rye, barley, oats, 

winter wheat, triticale, annual ryegrass and sorghum/sudan grass.  The most common broadleaf non-

legume cover crops are buckwheat, oilseed radish, rape/turnip and oriental mustard. 

While cereal rye dominates cover crop establishment, other cover crops are increasingly under 

consideration to provide specific environmental and agronomic services to cropping systems.  To provide 

farmers guidance for cover crop selection, a decision tool is being developed for crop management 

specific to the Midwest region, including Michigan. 

Widespread cover crop adoption and usage by farmers has been hampered in the Great Lakes and Upper 

Mississippi River basins in part due to the lack of knowledge of alternatives; understanding of agronomic 

and environmental functions; insight into economic and agronomic risks; and accessibility to specific 

application information for cover crops.  Considerable cover crop information has been generated by 

universities, agricultural organizations and farmers, however this information resides within multiple 

organizations and systems, varies in form and format, is often difficult to locate and does not lend itself to 

making cover crop decisions. 

To address cover crop implementation in the Midwest, a network known as the Midwest Cover Crops 

Council (MCCC) was developed.  The MCCC is a diverse group from academia, production agriculture, 

non-governmental organizations, commodity interests, private sector, and federal and state agencies with 

members from Illinois, Indiana, Iowa, Michigan, Minnesota, North Dakota, Ohio, Ontario and Wisconsin.  

The MCCC seeks to significantly increase the amount of continuous living cover on the Upper 

Midwestern agricultural landscape by building a vital and effective regional collaboration of agencies, 

individuals and the general public. 



Figure 1.  Prototype web-based cover crop decision tool. 

Since its inception, the MCCC has been committed to developing a web-based tool (Figure 1) to support 

cover crop decision-making.  Tool development is based on the SAN/SARE handbook Managing Cover 

Crops Profitably by Andy Clark, detailing cover crops and their application at the national scale.  The 

tool’s information is more detailed and specific for the Midwest region and its states, compiling existing 

information and 

research results, 

gleaned from 

experts in each 

state.  This web-

based tool is being 

developed to assist 

farmers in 

identifying species 

and production 

systems appropriate 

for their locations 

that meet their 

goals for using 

cover crops.  Cover 

crop selections will 

be suggested that 

are appropriate 

within their crop 

rotation systems 

and that minimize 

or identify the 

agronomic and 

economic risks 

associated with 

their use.  The 

initial decision tool 

is being developed 

for row crop agriculture.  Michigan is leading efforts to develop the tool for vegetable production.  Row 

crop and vegetable versions will be available on the MCCC website (www.mccc.msu.edu) for use by 

Michigan farmers in 2011. 

Interest in cover crops is very high.  On the MCCC web site during the past year we have 251 listserv 

members registered and 14,559 page views, with the average number of pages viewed being three.  

Eighty countries have visited the web site and there has been at least one visit from each of the 50 states.   

Developing the cover crop decision tool for vegetables will enhance innovation and adoption of cover 

crops for vegetables across the upper Midwest.  Obviously, Michigan’s diversity of vegetable crops will 

provide a challenge for the development of the tool.  However, if we can adopt the tool for Michigan, it 

should be readily available for use by other states in the region. 



Figure 2.  Strip-till and dual cover crops on 160 acres for seed corn 

production (Henry Miller’s farm, Sept. 2010). 

New uses of cover crops are being 

evaluated by farmers and 

researchers all the time.  One of 

these is using oilseed radish in the 

crop row seeded at reduced rates to 

provide a strip tillage zone for next 

year’s crop.  These same farmers 

are planting a legume cover crop 

between the oilseed radish row to 

provide nitrogen for next year’s 

crop.  This system also provides 

very good weed control especially 

for winter annual weeds (see 

Figure 2).  The farmer uses 

sugarbeet planter plates to 

precision plant oilseed radish in 

the row at a 3 lbs/A rate.  The 

farmer we know doing this is a 

field crop farmer, but we see no 

reason why it wouldn’t work in 

vegetables.  Dr. Brainard at MSU 

is using similar practices in 

vegetables. 

There is a lot of interest in using cover crops as biofumigants.  Several varieties of the brassicaceae or the 

mustard family produce glucosinolates which can breakdown to form isothiocyanates (ITC), which have 

shown pesticide type of activity for many types of pests.  Researchers are trying to determine which 

varieties and species have ITC levels and how to manage these cover crops as biofumigants.  The future 

of these types of biofumigant plants has great potential for vegetable and fruit crops.  More research is 

needed to help evaluate using these plants as biofumigants. 

 

 

Figure 3.  Breakdown of glucosinolates from some brassicaceae cover crops 

into isothiocyanate, which can have activity on several pests. 



Fitting Cover Crops into Vegetable Systems 

Experience from Canada 
 

Anne Verhallen, Soil Management Specialist (Horticultural Crops) 
Ontario Ministry of Agriculture, Food and Rural Affairs, Ridgetown, Ontario 

519 674 1614 anne.verhallen@ontario.ca 
 

 

Vegetable production systems pose a number of management challenges. Intense crop rotations or indeed 

lack of rotation combined with lots of tillage, make it difficult to build and maintain soil organic matter. 

Often our most productive vegetable soils suffer from low soil organic matter, low moisture holding 

ability and require high fertilization practices to be productive. However, these vegetable systems do offer 

a few advantages. Often the crops are short season, offer an opportunity for other plant growth or have 

high nitrogen plant residues. 

 

Cover crops are a good fit in most vegetable systems; with a bit of thought and planning. Growers in 

Ontario are fitting cover crops into vegetable rotation in a myriad of ways. Let’s take a closer look at what 

is going on to the north. 



 

 

 

 

 

For more information on cover crops and how and where they can fit in a vegetable crop rotation see the: 

 

OMAFRA website 

http://www.omafra.gov.on.ca/english/crops/facts/cover_crops01/covercrops.htm 

SARE book Managing Cover Crop Profitably 

http://www.sare.org/publications/covercrops/covercrops.pdf 

Michigan Cover Crop pages 

http://www.covercrops.msu.edu/ 

New York Cover Crop pages 

http://www.nysaes.cornell.edu/hort/faculty/bjorkman/covercrops/why.html 

Midwest Cover Crop Council website – links to cover crop information from 8 states and Ontario   

http://www.mccc.msu.edu/ 

 

 

 

Function of the cover crop Best choices for cover crops 
Nitrogen production Alfalfa, red clover and other clovers, vetch – 

proven release of nitrogen to the next crop 

Field peas, Austrian Winter peas – can be 

inconsistent in growth, over-wintering or 

nitrogen transfer 

 

Nitrogen scavenging Fall uptake - Oilseed radish and other 

brassicas, oats 

Winter/spring uptake – rye, winter wheat, 

ryegrass 

Weed suppression Oilseed radish and other brassicas like mustard, 

winter rye 

Organic growers also like buckwheat for this 

Nematode suppression Note: variety and nematode specific! 
Cutlass Mustard 

Sudans/Sorghums - Sordan 79, Trudan 8 

Pearl Millet – CFPM 101 

Marigold – Crackerjack, Creole 

Oilseed radish – select varieties 

Soil structure building Oats, overwintered winter rye 

Compaction busting Alfalfa, sweet clover, possibly oilseed radish 

but soil/fertility level dependent 

Biomass return to soil Fall – oats, oilseed radish 

Summer – millets, sorghum, sudan 

Erosion protection i.e. wind, water Oats, Winter rye, winter wheat, ryegrass (once 

well established) 



Tillage and Cover Crop Interactions: 

Balancing Soil, Pest, and Energy-Conservation Objectives 
 

Daniel Brainard  
Department of Horticulture, Michigan State University 

A440A Plant and Soil Sciences Building, East Lansing, MI 48824 
email: brainar9@msu.edu phone: 517-355-5191 ext 1417 

 

Reduced tillage and cover cropping practices have well-known potential benefits for building soils and 

reducing input costs in agronomic crops like corn, soybeans and sugar beets.  For vegetable growers, 

successful use of reduced tillage practices is more challenging.  For some vegetable crops, reduced tillage 

may not be practical; for others, important obstacles must be overcome before growers can confidently 

adopt reduced tillage practices.  However, results from experimentation by farmers and University 

researchers demonstrate that strip-tillage—in which narrow strips are tilled only where the crop is to be 

planted—holds great potential for improving productivity and building soil in many vegetable production 

systems.  Reduced tillage systems may also create opportunities for integration of cover crops that can 

protect vulnerable vegetable seedlings from extreme weather events, suppress weeds, and deter insect 

pests. 

 

Strip-tillage versus no-tillage.  Strip-tillage has several advantages over no-till for vegetable crops.  

First, it allows preparation of a seed bed that is favorable for germination of a wide range of vegetable 

seeds.  Although large-seeded species like sweet corn, snap beans, or pumpkins can establish well in no-

till situations, most vegetable seeds produce a more even stand where tillage is used for seedbed 

preparation.  Second, tillage in the crop zone warms the soil and speeds mineralization to help get warm-

season vegetables off to a good start.  With no-till, cool soils can lead to costly delays in establishment 

and maturation of many vegetable crops.  Third, strip-tillage allows incorporation of soil amendments 

where they are needed most—in the root zone of the crop.  The effective and efficient use of fertilizers, 

pesticides, compost and cover crop residue is enhanced with soil incorporation that is not possible in a no-

till system.   

 

Cover crop residue benefits under reduced tillage.  Cover crops within reduced tillage systems provide 

surface residues which help protect the soil from erosion, suppress weeds, and retain soil moisture (Figure 

1).  These residues can also be valuable for reducing contact between soils and developing crops and fruit.  

For example, growers adopting reduced tillage in combination with cover crops in pumpkin and winter 

squash production, report cleaner fruit.  Reduced soil splashing where cover crop residues are present can 

also limit the spread of soil-borne diseases. Greater water retention under cover crop residue can translate 

into higher crop quality and yield of drought-sensitive crops and/or reduced irrigation costs.  At the other 

extreme, cover crop residues can protect soils when excessive rainfall occurs, and can reduce the risk of 

soil compaction under moist field conditions during planting or harvesting.   



 

Potential problems with cover crop residues.  

Although cover crop residues can provide multiple 

potential benefits under reduced tillage systems, 

several important problems must be considered for 

their effective use.  First, establishment and 

termination of cover crops can be costly.  Winter 

grains like rye or wheat are often the most 

economical choice, and have the advantage that 

they can be planted late into the fall.  However, 

excessive growth of these cover crops in the spring 

can create a management headache, and interfere 

with timely crop planting.  Winter legumes like 

hairy vetch can fix substantial amounts of 

nitrogen, but have relatively expensive seed, must 

be planted early in the fall for reliable overwintering, and can be difficult to kill in the spring, particularly 

where herbicides are not used.  Second, cover crop residues tend to cool the soil, and hence can delay 

emergence and growth of warm season vegetables.  In strip-tillage systems this is less of a problem than 

in no-till, but delayed maturity of vegetables including winter squash has been observed in field trials 

with strip tillage.  Third, cover crop residues can interfere with crop planting in reduced tillage systems.  

For large seeded crops like sweet corn or snap beans this is usually not a major problem, but for small 

seeded crops like carrots caution must be exercised to avoid establishment problems.  For these reasons, 

selection of cover crops that winter kill can be a good choice in reduced tillage systems.  Examples 

include oats, field peas, yellow mustard and oilseed radish.  Experiments are underway to examine more 

complex cover crop strategies including alternating winter cover crops between future crop rows with 

winter- killed cover crops in future crop rows.  It is hoped that this approach will eliminate problems of 

crop establishment and delayed maturity while retaining valuable characteristics of residues for soil 

protection and weed suppression. 

 

Cover crops as living mulches in carrots, asparagus and cole crops.   Cover crops which are allowed 

to grow during part or all of a vegetable crop cycle can provide several benefits, however they must be 

managed carefully to avoid competition with the crop.  Studies with rye living-mulch in asparagus 

demonstrate their potential to suppress weeds and protect soil.  In combination with irrigation, this 

approach can provide benefits to asparagus growers without reducing crop yields through competition for 

water.  In strip-tillage systems, cover crops that are allowed to grow between untilled strips can provide a 

windbreak to protect vulnerable seedlings.  Planting a small-grain at the same time as carrots and onions 

is standard practice for many growers using conventional tillage; with strip tillage, cover crops can be 

planted weeks (barley in spring) or months (wheat in fall) in advance, providing better protection during 

the most vulnerable early stages of crop growth.  Innovative carrot growers in Michigan have adopted this 

system and are continually adjusting various components to perfect it.  Yields in these strip-tillage 

systems are equivalent to those in conventional tillage, with reduced risk of stand loss due to wind and 

rain.  The same approach may be useful in other crops, including transplanted cabbage.  Experiments are 

currently underway to evaluate the impact of pre-established barley or oat cover crops on strip tilled 

cabbage.  It is hypothesized that these cover crops can help protect transplants from wind, suppress weeds 

Figure 1. Winter rye residues in reduced-tillage snap

beans can helps suppress weeds, retain moisture, and

protect the soil.



and reduce insect pests in cole crops.  In cole crops including broccoli and cabbage, cover crops can also 

be sown at the time of the last cultivation without reducing crop yields.  By piggy-backing on cultivation 

operations, this approach allows establishment of winter cover crops like winter rye or hairy vetch 

without any additional tractor passes.   

 

Overall, studies and grower experience with reduced-tillage and cover cropping in vegetables have shown 

potential reductions in input costs, improvements in soil quality, and greater crop resilience to stress.  

When managed carefully, these approaches do not reduce crop yields.  With rising energy costs and an 

increase in extreme weather events, these benefits are likely to grow in importance, and to justify greater 

experimentation and adoption of strip-tillage and cover cropping systems for vegetable producers.    

 


