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RELATIVE WATER USE
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GROWTH CYCLE
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Cover Crop Chart

ωUseful cover crop resources:

ςManaging Cover Crops Profitably, 3rd Ed.  Andy Clark (Ed.).  Handbook Series Book 9, Sustainable 
Agriculture Network, Beltsville, MD.

ςhttp://www.mccc.msu.edu  =  Midwest Cover Crops Council

ςhttp://www.sarep.ucdavis.edu = SARE, University of California-Davis

ςhttp://www.plants.usda.gov = USDA-NRCS, PLANTS Database

For further information please contact:
Cover Crop Chart
USDA-ARS Northern Great Plains Research Laboratory
P.O.Box459 Mandan, ND 58554-0459
Voice: 701 667-3000  FAX: 701 667-3054.

www.mandan.ars.usda.gov

Persons with disabilities who require alternative means for communication of program information 
(Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at 202-720-2600 (voice and 
TDD).  The United States Department of Agriculture prohibits discrimination in all its programs and 
activities on the basis of race, color, national origin, gender, religion, age, disability, political beliefs, 
sexual orientation, and marital and family status.  To file a complaint of discrimination, write USDA, 
Director, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence, S.W., Washington, 
DC 20250-9410 or call 202-720-5964 (voice or TDD).  USDA is an equal opportunity
provider and employer.  Mention of trade or manufacturer names is provided for
information only and does not constitute endorsement by USDA-ARS.

The Cover Crop Chart represents a compendium of information from multiple sources in the U.S. and Canada.  Primary sources of
information included the Midwest Cover Crops Council, USDA-SARE, USDA-NRCS PLANTS database, and relevant peer-reviewed 
journal articles. Designation of warm/cool season crops is based on prevalent growth habits rather than photosynthetic pathway. 
Ranges for seeding depth take into consideration moisture conditions at planting and variation in soil texture.  Values for crude 
protein and C:N ratio assume homogenous samples of aboveground plant material unless stated otherwise. Information on specific 
crops is occasionally generalized, approximate, and/or incomplete and may not reflect performance in on-farm conditions.  USDA-ARS 
makes no guarantee to the performance of specific crops based on information provided herein.  Content and data for crops were 
assembled by Holly Johnson and Mark Liebig with input from Dave Archer, Heather Dose, Marvin Hatzenbuhler, John Hendrickson, 
Robert Kolberg, Steve Merrill, Kristine Nichols, Delmer Schlenker, Marty Schmer, Eric Scholljegerdes, Don Tanaka, Cal Thorson, and 
Dawn Wetch.  Chart design by Mark Liebig, Holly Johnson, and Jill Gunderson. The Cover Crop Chart was generated with input from 
producers and technicians in the Area IV Soil Conservation Districts of North Dakota and NRCS staff at the Bismarck and Dickinson 
Field/Area Offices.

The Cover Crop Chart is produced and distributed by the staff of the Northern Great Plains Research Laboratory at Mandan, ND.

Ò Back to Cover Crop Chart
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Barley (HordeumvulgareL.)

ω Cool Season, grass

ω Annual 

ω Upright plant architecture

ω Low water use

ω Good salinity tolerance

ω Seeding depth:  ¾  ς2 inches

ω Crude protein:  hay 10-15%, grain 11-15%

ω Benefits from arbuscular mycorrhizal associations

ω Self pollinator (wind)

ω wŀǘŜŘ ΨǾŜǊȅ ƎƻƻŘΩ ŀǘ ǎŎŀǾŜƴƎƛƴƎ ƴƛǘǊƻƎŜƴ ŦǊƻƳ ǘƘŜ ǎƻƛƭ

Back to Cover Crop Chart

Sustainable Agriculture Research & Education, 
University of California, Davis

USDA-ARS, NGPRL



Oat (Avena sativaL.)

ω Cool Season, grass

ω Annual 

ω Upright plant architecture

ω Medium water use

ω Fair salinity tolerance

ω Seeding depth:  1  ς2 inches

ω Crude protein:  hay 9-15%, grain 13-18% 

ω Will form arbuscular mycorrhizal associations

ω Self pollinator (wind)

ω wŀǘŜŘ ΨǾŜǊȅ ƎƻƻŘΩ ŀǘ ǎŎŀǾŜƴƎƛƴƎ ƴƛǘǊƻƎŜƴ ŦǊƻƳ ǘƘŜ ǎƻƛƭ

Back to Cover Crop Chart

Sustainable Agriculture Research & Education, 
University of California, Davis

Midwest Cover Crops Council



Ryegrass (Lolium sp.)

ω Cool Season, grass

ω Annual or perennial

ω Upright plant architecture

ω Major types:

ς Annual (Oregon, Italian, Australian, Common)

ς Perennial (English)

ω Medium water use

ω Fair salinity tolerance

ω Seeding depth:  ¼  ς½  inch

ω C:N ratio:  14 ς40 

ω Will form arbuscularmycorrhizalassociations 

ω Self pollinator (wind)

ω wŀǘŜŘ ΨǾŜǊȅ ƎƻƻŘΩ ŀǘ ǎŎŀǾŜƴƎƛƴƎ ƴƛǘǊƻƎŜƴ ŦǊƻƳ ǘƘŜ ǎƻƛƭ

Back to Cover Crop Chart

Midwest Cover Crops Council



Wheat (Triticum aestivumL.)

ω Cool season, grass

ω Annual

ω Upright plant architecture

ω Includes spring and winter wheat varieties

ω Medium water use

ω Good to fair salinity tolerance

ω Seeding depth:  ½  ς1 ½ inches

ω Crude protein:  straw 4-10%, grain 12-16%

ω C:N ratio:  leaf 15-29, stem 31-65, root 24-74 , straw 
80-95 [end of season]

ω Benefits from arbuscular mycorrhizal associations

ω Self pollinator (wind)

ω wŀǘŜŘ ΨǾŜǊȅ ƎƻƻŘΩ ŀǘ ǎŎŀǾŜƴƎƛƴƎ ƴƛǘǊƻƎŜƴ ŦǊƻƳ ǘƘŜ ǎƻƛƭ

Back to Cover Crop Chart

USDA, NRCS, PLANTS Database

USDA-ARS, NGPRL



Cereal rye (SecalecerealeL.)

ω Cool Season, grass

ω Annual 

ω Upright plant architecture

ω High water use

ω Good salinity tolerance

ω Seeding depth:  ¼  ς2 inches

ω Crude protein:  straw 4%, grain 14% 

ω C:N ratio:  40 ς48 

ω Will form arbuscularmycorrhizalassociations 

ω Self pollinator (wind)

ω wŀǘŜŘ ΨǾŜǊȅ ƎƻƻŘΩ ŀǘ ǎŎŀǾŜƴƎƛƴƎ ƴƛǘǊƻƎŜƴ ŦǊƻƳ ǘƘŜ ǎƻƛƭ

Back to Cover Crop Chart

Midwest Cover Crops Council




















































































