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Cover Crop Chart

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

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, USBRBJSDANRCS PLANTS database, and relevantrpe@wed

journal articles. Designation of warm/cosgason 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. Vatues for ¢

protein and C:N ratio assume homogenous samples of aboveground plant material unless stated otherwise. Information©n specifi
crops is occasionally generalized, approximate, and/or incomplete and may not reflect performandaimaonditions. USDARS
makes no guarantee to the performance of specific crops based on information provided herein. Content and data for erops wer
assembled by Holly Johnson and Mark Liebig with input from Dave Archer, HeatheMaodga Hatzenbuhler, John Hendrickson,
Robert Kolberg, Steve Merrill, Kristine Nichols, Delmer Schlenker, Marty Schmer, Eric Scholljegerdes, Don Tanaka, ,@adlrhorson
Dawn Wetch.Chart design bivlark Liebig, Hollgohnsonand Jill Gundersofhe Cover Crop Chart was generated wighut from
producers and technicians in tiiaea IV Soil Conservati@stricts of North Dakota and NRCS staff at the Bismarck and Dickinson

Field/Area Offices. AREA
wUseful cover crop resources: %

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

¢ http://www.mccc.msu.edu = Midwest Cover Crops Council
¢ http://www.sarep.ucdavis.edu = SARE, University of California-Davis
¢ http://www.plants.usda.gov = USDA-NRCS, PLANTS Database

Persons with disabilities who require alternative means for communication of program information : H .
(Brallle, large print, audiotape, etc.) should contact USDA's TARGET Cente7 202600 (voice and For fu rther Informatlon please ContaCt'
TIZiD)t The Ltjr?it%d S_tatis Departlment otf Ag:icu_ltt_Jre prozibits oII_isgriminatiog_ in t?_:I_tits; prlc_)tgra:nbs Ie_mfol Cover Crop Chart

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, USDAARS Northern Great Plains Research Laboratory
Director, Office of Civil Rights, Room 3&6Whitten Building, 14th and Independence, S.W., Washingpn, P.O . B0o)d59 Mandan’ ND 58553459
DC 2025@410 or calR02-720-5964(voice or TDD). USDA isemjual opportunity . .
provider andemployer. Mention of trade omanufacturer namess provided for EJT_S_D_A aE Voice: 701 668000 FAX: 701 663054.

information only and does not constitute endorsement by USERS. WWW. mandan ars. USda. gOV
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Barley HordeumvulgareL.)

Cool Season, grass
Annual

Upright plant architecture
Low water use

Good salinity tolerance
Seeding depth: 3 2 inches e
Crude protein: hay 205%, grain 1115%

Benefits from arbuscular mycorrhizal associations
Self pollinator (wind)
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Sustainable Agriculture Research & Education,
University of California, Davis



Oat (Avena sativa..)

Cool Season, grass
Annual

Upright plant architecture
Medium water use

Fair salinity tolerance
Seeding depth: X 2 inches
Crude protein: hay-95%, grain 138% Ovoreis of Caliorin. Dava & Fdueaton
Will form arbuscular mycorrhizal associations

Self pollinator (wind)

wlk0SR WOSNE 3I22RQ I
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RyegrassLolium sp)

Cool Season, grass

Annual or perennial

Upright plant architecture

Major types:
¢ Annual (Oregon, Italian, Australian, Common)
¢ Perennial (English)

Medium water use

Fair salinity tolerance

Seeding depth: % Y2 inch

C:N ratio: 14 40

Will form arbusculamycorrhizalassociations

Self pollinator (wind)

wlk 1SR W@PSNE 3I322RQ i aol@gSy3aay3a yiailN
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Midwest Cover Crops Council
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Wheat (Triticum aestivunt..)

Cool season, grass

Annual

Upright plant architecture

Includes spring and winter wheat varieties
Medium water use

Good to fair salinity tolerance

Seeding depth: % 1 %2 inches

Crude protein: straw-40%, grain 126%

C:N ratio: leaf 129, stem 3165, root 2474 , straw
80-95 [end of seasdn

Benefits from arbuscular mycorrhizal associations
Self pollinator (wind)
wwliSR WOSNE 3I22RQ |0 ao
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Cereal ryeSecaleerealel)

Cool Season, grass

Annual

Upright plant architecture

High water use

Good salinity tolerance

Seeding depth: % 2 inches

Crude protein: straw 4%, grain 14%

C:N ratio: 4@ 48

Will form arbusculamycorrhizalassociations
Self pollinator (wind)

wlk0SR WOSNE 3JI22RQ |
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Midwest Cover Crops Council
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Triticale
(Triticalehexaploide_art. Triticosecaleimpaui Wittm.)

Cool Season, grass

Annual

Upright plant architecture

Fall and spring types available

High water use

Good salinity tolerance

Seeding depth: 1% 2 inches

Crude protein: hay-96%, grain 17%

Will form arbuscular mycorrhizal associations
Self pollinator (wind)

€ & & EE E EE E E E

Back to Cover Crop Chart Midwest Cover Crops Council




Annual fescue
(Fetucasp.;Vulpia myurod..)

Cool Season, grass

Annual

Upright plant architecture

Common names: Rattail fescue, Foxtail fescue
Seeding depth: %4 1 inch

Crude protein: hay-80%

Benefits from arbuscular mycorrhizal associatio

€ & € E € € €
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Sustainable Agriculture Research & Education,
University of California, Davis



PhaceligPhacelia tanacetifoli@enth.)

Cool Season, broadleaf

Annual

Upright plant architecture

Low water use

Low salinity tolerance

{ SSRAY 3 ¢RSnCHi K'Y O
C:N ratio: 1@ 15

Grown as a nitrogen catch crop ) 0
Attracts beneficial insects USDA, NRCS, PLANTS Database
Will form arbusculamycorrhizalassociations

€ & & EE E EE E E E
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Flax (inum usitatissimumh

Cool Season, broadleaf
Annual

Upright plant architecture
Medium water use

Fair salinity tolerance
Seeding depth: %1 Y2 inches
Benefits from arbuscular mycorrhizal associatiokg
Flowers attract pollinators ;
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SpinachSpinacieoleraceal..)

Cool Season, broadleaf

Annual

Upright and spreading plant architecture
Low to medium water use

Poor salinity tolerance

Seeding depth: %Yz inch

/| NHZRS LINR OSAYY FHE:
C:N ratio: & 8 :
Sensitive to acid soils USDA,NRCS, PLANTS Database

Belongs to the familZhenopodiaceaewnhich does not
form arbusculamycorrhizalassociations
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Kale(BrassicanapusL. var pabularig

Cool Season, broadleaf

Annual

Upright and spreading plant architecture

Major types: Siberian, Russian

Kales belong to same genus and species as canola
Medium water use

Fair salinity tolerance

Seeding depth: %Yz inch

/| NHZRS LINRUOSAYY Fom:

C:N ratio: 1@ 30

Does not form arbuscular mycorrhizal associations

e e e 8 €€ €€ EE

Back to Cover Crop Chart

s

| Seed . mbassadors



CanolaBrassicanapug

Cool Season, broadleaf
Major types:

¢ Annual (springype)

¢ Biennial (wintettype)
Upright and spreading plant architecture
Also referred to as rapeseed : 104
Medium water use "USDAARS,NGPRL
Good salinity tolerance
Seeding depth: %1 inch gt
Crude protein: hay 16%, grain 21%, silage 12%, pasture /8
C:N ratio: leaf 1.6, stem 2137, root 2443 b S
Does not form arbuscular mycorrhizal associations ‘
wlkiSR WOSNE 3JI22RQ G4 aol gS¥
Flowers attract pollinators

€ €
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Canola Council of Canada
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Mustard (Brassica sp..)

Cool Season, broadleaf

Annual or perennial

Upright and spreading plant architecture

Major types: brown, yellow, Indian, Oriental, etc.
Low water use

Poor salinity tolerance

Seeding depth: %Yz inch

Crude protein: hay 10%, grain-38%

C:N ratio: 1@ 30

Mustard is related to crambe which has a low water use requirement
Does not formarbusculamycorrhizalassociations

wkiSR w3a22RQ 40 aol gSy3aAay3a y
Plants from theBrassicagroup have potential to release compoung

or metabolic byproducts that work as bioxins against bacteria,
fungi, insects, nematodes, and weeds

Flowers may attract honeybees, lygus bugs, and hoverflies

Midwest Cover Crops Council

Crambe: USDARS,
NGPRL
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Turnip(Brassica rap. varrapa)

Cool Season, broadleaf
Biennial G
Upright and spreading plant architecturé %@
Root crop
High water use

Poor salinity tolerance

Seeding depth: %Yz inch

Crude protein: tops 16%, root 1121%
Closely related to rutabagas

Does not formarbusculamycorrhizalassociations
wkiSR Ww3I22RQ G &aol gs
Flowers attract pollinators

Bonnie Plants

Masdu Diable January 2009




RadishRaphanus sativ)s

Cool Season, broadleaf
Annual
Upright and spreading plant architecture
Root crop
Major types:
¢ Oilseed (varoleiformis)
¢ Forage (vamiger)
High water use
Poor salinity tolerance
Seeding depth: %Yz inch

€ &€ € E €

Oilseed radi ‘{1 Forage radish

CrUde prOtein: 280% University of Maryland Extension, Fact Sheet 824
C:N ratio: oilseed 1820

Does not form arbuscular mycorrhizal associations
wk 1SR WOSNE 3I22RQ i a0l @Sy3aAay3a yAlN
Flowers attract pollinators
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Beet(Betavulgarig

Cool Season, broadleaf

Biennial

Upright and spreading plant architecture

Root crop

High water use

Variable salinity tolerance, depending on beet type.
Seeding depth: %£%. inch

Crude protein: tops 125%, root 710%

C:N ratio: tops 1t 14

Does not form arbuscular mycorrhizal associations
wk§SR w3z22RQ G a0l @Sy 3IAy g
Self pollinator (wind)
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Carrot(Daucus carotaar. sativusL.)

Cool Season, broadleaf
Major types:

¢ Biennial (cultivated)

¢ Annual (wild)

Upright and spreading plant architecture
Root crop

High water use

{ SSRAY 3 -BHEFI KY cO
Crude protein: 10%

Forms arbuscular mycorrhizal associations

Plants may bolt and flower starting in second yt
of growth. Flowers may attract honeybees.

€ €

5363591
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Field pegpPisum satuvum arvende)

Cool Season, broadleaf
Annual

Legume (N fixation)

Upright plant architecture (vine)
Low water use

Poor salinity tolerance

Seeding depth: & 3 inches
Crude protein: hay 14%, grain 24%, silage 14
C:N ratio: leaf 125, stem 2783, root 1727
Forms arbuscular mycorrhizal associations
Flowers attract bees

......
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Lentil(Lens culinariMedik.)

Cool Seasqrbroadleaf

Annual

Legume (Nixation)

Upright and spreading plant architecture
Low water use

Poor salinity tolerance

Seeding depth: & 1 % inches :
Crude protein: hay 14%, grain 28%, silage 15%& s
C:N ratio: leaf 1-P1, stem 2549, root 2230 USRS, E
Formsarbusculamycorrhizal associations

Self pollinated but flowers may attract pollinators

€ & & EE E E E E E EE
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Lupin(Lupinussp. L.)

Cool Seasqrbroadleaf
Annual

Legume (Nixation)
Upright plant architecture

Examples include blue, narreaved, European
yellow, white, Spanish, etc.

Low water use

Prefers acid soils

Seeding depth: & 2 inches
Crude protein: silage 15%

C:N ratio: leaf 180, stem 2549
Does not form arbuscular mycorrhizal associations e
Flowers attract bees p

USDA, NRCS, PLANTS Databases

Back to Cover Crop Chart Sustainable Agriculture Research & Education,

University of California, Davis



Vetch(Viciasp)

Cool Season, broadleaf

Annual or biennial

Legume (Nixation)

Prostrate plant architecture (vine)

Examples include common, hairy, purple, smoot
etc.

Low to medium water use

Poor salinity tolerance

Seeding depth: 1 %2 Y2 inches

Crude protein: 120%

C:N ratio: 1@ 19

Forms arbuscular mycorrhizal associations
Attracts pollinators

€ &€ € E €
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Midwest Cover Crops Council



e e e Egegeeeeeece

Berseem clover
(Trifolium alexandrinuni..)

Cool Seasqrbroadleaf

Annual

Legume (Nixation)

Upright plant architecture
Common name: Egyptian clover
Low water use

Fair salinity tolerance

Seeding depth: %1 inch

Crude protein: 2-29%

C:N ratio: 1& 23

Forms arbuscular mycorrhizal associations
Flowers attract bees

Back to Cover Crop Chart

Wild Flowers of IsraeT rifolium alexandrinum

Sustainable Agriculture Research & Educatior
University of California, Davis



Red clove(Trifolium pratenseL)

Cool Seasqrbroadleaf
Biennial; shodived perennial
Legume (Nfixation)

Upright plant architecture

Common names: medium red clover,
mammoth clover

Medium water use

Poor salinity tolerance
Seeding depth: %Yz inch
Crude protein: hay 15%
C:N ratio: 1% 23

Forms arbuscular mycorrhizal associations
Flowers attract bees

€ e EEE
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White clover(Trifolium repens..)

Cool Season, broadleaf
Perennial

Legume (Nixation) _
Upright plant architecture Sustainable Agriculture Research & Education,

. . University of California, Davis
Common names: Ladino, Dutch white, New
Zealand white

Medium water use

Poor salinity tolerance

Seeding depth: Y4 inch

Crude protein: 280%

C:N ratio: 1% 23

Forms arbuscular mycorrhizal associations
Flowers attract bees

€ &€ € E €
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Sweetclove(Melilotussp.L)

Cool Seasqrbroadleaf
Annual or biennial
Legume (Nixation)
Two varieties

C ye”OWMelilotusofficinalisL.
¢ white MelilotusalbalL.

: : WHITE VARIETY
U pnght plant arCh|teCtU re Midwest Cover Crops Council

Moderate water use

Fair salinity tolerance
Seeding depth: Y2 inch
Crude protein: hay 118%
C:N ratio: 1z 23

Forms arbuscular mycorrhizal associations#
Attracts pollinators

YELLOW VARIETY
Midwest Cover Crops Council

Back to Cover Crop Chart




Medic (Medicagospp.)

Cool Season, broadleaf

Annual or perennial

Legume (Nixation)

Upright and spreading plant architecture

Over 35 known species of medics exist. Examples % p s
include barrel, black, burr, etc. BLACK MEDIC

Low water use Midwest Cover Crops Council
Poor to fair salinity tolerance

Seeding depth: Y4 inch

Crude protein: black medic 9%

Forms arbuscular mycorrhizal associations
Attracts pollinators

€ &€ € E €

€ & & €€ € €

BURR MEDIC
Sustainable Agriculture Research & Education,
University of California, Davis

Back to Cover Crop Chart




€ & & EE E EE E E E

Back to Cover Crop Chart

Birdsfoot trefoll(Lotus corniculatys

Cool Season, broadleaf, legume
Perennial

Legume (Nixation)

Prostrate plant architecture

Low to medium water use

Fair salinity tolerance

Seeding depth: Y4 %2 inch

Crude protein: hay 16%

Forms arbuscular mycorrhizal association
Attracts pollinators

Sustainable Agriculture Research & Education,
University of California, Davis



Sainfoin OnobrychisiciifoliaScop)

Cool Season, broadleaf

Perennial

Legume (Nixation)

Upright plant architecture

Medium to high water use

Fair salinity tolerance

Seeding depth: % %4 inch

Crude protein: hay 130%

Forms arbuscular mycorrhizal associations
Attracts pollinators

> /.
5362357
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Forestry Images
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Alfalfa(Medicago sativa..)

Cool Season, broadleaf

Perennial

Legume (Nixation)

Upright plant architecture

High water use

Poor salinity tolerance

Seeding depth: Y4 %2 inch

Crude protein: hay or silage -P2%
C:Nratio: 1 13

Nondormant cultivars can perform like an annua“
Formsarbuscularmycorrhizalassociations

Good at scavenging nitrogen from the soill
Attracts pollinators

idwest Cover Crops Council
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ChickpedcCicer arietinuni..)

Warm Season, broadleaf
Annual
Legume (Nixation)

Two types

¢ Desi
¢ Kabuli

Upright and spreading plant architecture
Common name: garbanzo bean

Low water use

Poor salinity tolerance

Seeding depth: 1 %2 inches

Crude protein: straw 6%, grain 22%

C:N ratio: leaf 145, stem 2656, root 1627
Forms arbuscular mycorrhizal associations
Flowers attract bees

€ € € €
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Cowpea Vigna unguiculata.)

Warm Season, broadleaf
Annual

Legume (Nixation)
Upright and spreading plant architecture (vine)
Alternate names: Southern pea, Blamke pea
Low water use

Poor salinity tolerance
Seeding depth: %1 inch
Crude protein: 124%
C:N ratio: 1& 22

Forms arbuscular mycorrhizal associatio j :
Attracts pollinators

E & e E EEEEEEEE
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SoybeanGlycinemax(L.)Merr.)

Warm Season, broadleaf

Annual

Legume (Nixation)

Upright and spreading plant architecture
Medium water use

Poor salinity tolerance

Seeding depth: & 2 inches

Crude protein: hay 17%, grain 42%

C:N ratio: leaf 14, stem 39, root 34

Forms arbuscular mycorrhizal associations
Self pollinated but flowers may attract pollinato

e e e 8 €€ €€ EE

Back to Cover Crop Chart

I < A ol L
Midwest Cover Crops Council



Mung bean(vignaradiatalL.)

Warm Season, broadleaf

Annual

Legume (Nixation)

Upright and spreading plant architecture
Low to medium water use

Poor salinity tolerance

Seeding depth: 1 %3 inches

Crude protein: 1€23%

C:N ratio: 1@ 15

Forms arbuscular mycorrhizal associations
Self pollinated

e e e 8 €€ €€ EE
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Top Crop Manager



Amaranth(Amaranthussp)

Warm Season, broadleaf

Annual

Upright plant architecture

Over 50 species

Low water use

Tolerant of heat and drought

Seeding depth: %2 inches

/| NHZRS LINRUOSAYY Fmns
INGA GNP RNE YIFGGSNI RA3IS
Does not form arbuscular mycorrhizal associatioris

Self pollinated (wind) but flowers may attract
pollinators

e e e 8 €€ €€ EE
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USDAARS, Germplasm Resources Information Network
*additional images at Forestrylmages.com



Buckwheat
(Fagopyrum esculentuioench;Fagopyrum sagittatun@ilib)

Cool Season, broadleaf

Warm season growth characteristics
Annual

Upright plant architecture

Medium water use

Poor salinity tolerance

Enhances soil P availability

Seeding depth: Y2 inch

Crude protein: straw 5%, grain 13%
C:N ratio: leaf40, stem 1232, root 2847

USDAARS, NGPRL
Does not form arbuscular mycorrhizal associations

Attracts pollinators

E & e E EEEEEEEE

Back to Cover Crop Chart




Sunflower(Helianthus annuuk.)

Warm season growth characteristics, broadleaf
Annual

Upright plant architecture

High water use

Fair salinity tolerance

Deep rooted

OFFSOGALS |G WYAYAYTQ
soil profile

Seeding depth: & 3 %2 inches

Crude protein: silage 112%, grain 228%

C:N ratio: leaf 1-14, stem 4346, root 5068,
flower 1419 [end of seasgn

w Will form arbuscular mycorrhizal associations
w Flowers attract pollinators

€ & € E € € €

€ € €
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Safflower Carthamus tinctoriug.)

Warm Season, broadleaf
Annual

Upright plant architecture
High water use ‘
Good salinity tolerance Forestry Images
Deep rooted

9FFSOUALS i WYAYAY I ey
the soil profile - S
Seeding depth: & 1 % inches

Crude protein: hay 2Q@3%, grain 18%

C:N ratio: leaf 21, stem 56, root 73

Will form arbuscular mycorrhizal association
Flowers attract pollinators

USDAARS, NGPRL



SguashCucurbitasp.)

Warm Season, broadleaf
Annual
Prostrate plant architecture (vine)

Examples include butternut, winter,
crookneck, and zucchini (summer squash)

Genus encompasses summer/winter squastg
pumpkin, and some gourds --

Seed|ng depth ]@1 |nCh ciaa? GO ‘ 5361669
Forms arbuscular mycorrhizal associations
w Attracts pollinators

€ eEE
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Chicory(CichoriumintybusL.)

w Warm Season, broadleaf

Perennial

w Upright and spreading plant architecture
(vine)

w { SSRAY I cRSnchHi KY @9)

w Protein levels: 132% depending on plant
maturity Jp—

w Will form arbuscular mycorrhizal association}" 2 ! .

w Attracts pollinators

e

-
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Pearl millet(Pennisetum glaucum.)

Warm Season, grass
Annual

Upright plant architecture
Low water use

Poor salinity tolerance
Seeding depth: %1 inch
Crude protein: hay 13%
Will form arbuscular mycorrhizal associations
Self pollinator (wind)

=
g%, Y UGAS5331032

Forestry Images



Foxtall millet(Setaria italical.)

. "-' {| N ’ ~

Warm Season, grass
Annual

Upright plant architecture
Low water use

Poor salinity tolerance
Seeding depth: 1 inch
Crude protein: hay 15%
Will form arbuscular mycorrhizal associations
Self pollinator (wind)

€ & € E E E E € E
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Prosomillet (PanicummilaceumL.)

Warm Season, grass

Annual

Upright plant architecture

Medium water use

Poor salinity tolerance

Seeding depth: 1 inch

Crude protein: hay 10%

C:N ratio: leaf 146, stem 1235, root 1726
Will form arbuscular mycorrhizal associatio
Self pollinator (wind)

€ & & EE E EE E E E

USDAARS, NGPRL
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Sudan grass
(Sorghum bicolok. Moench

Warm Season, grass
Annual
Upright plant architecture

Common names: Sudan grass, Sorghum
¢ Note: These were formerly separate species that have been combined

Medium water use

Fair salinity tolerance

Seeding depth: 1 inch

Crude protein: hay-11%, silage-87%

C:N ratio: 48 63

Benefits from arbuscular mycorrhizal associations 40l R SN e
Self pollinator (wind) i s ENE
Stress conditions that limit growth (e.g., drought, frost) can

contribute to prussic acid accumulation in leaves

Back to Cover Crop Chart




Teff
(Eragrostidef (Zuccagni Trotter)

Warm Season, grass

Annual

Upright plant architecture

Medium water use

Poor salinity tolerance

Seeding depth: %2 inch

Crude protein: 148%

Benefits from arbuscular mycorrhizal
Self pollinator (wind)

€ & € E E E E € E
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Grain sorghum
(Sorghum bicolok. Moench

Warm Season, grass
Annual
Upright plant architecture

Common names: Sorghum, Sudan grass,
¢ Note: These were formerly separate species that have been combined

Medium water use

Fair salinity tolerance

Seeding depth: & 2 inches

Crude protein: hay 7%tover5%, grain 10%

C:N ratio: leaf 117, stem 1€27, root 2230
Benefits from arbuscular mycorrhizal associations
Self pollinator (wind)

Stress conditions that limit growth (e.g., drought, frost)
can contribute to prussic acid accumulation in leaves

€ € € €

€ & & E E E E €

Back to Cover Crop Chart




Corn(zeamaysL.)

Warm Season, grass
Annual

Upright plant architecture
High water use

Poor salinity tolerance
Seeding depth: & 2 inches

Crude protein: grain-20%,stover5%, silage 8
11%

C:N ratio: stalk 165, leaf 1320, root 2049

Benefits fromarbusculamycorrhizal
associations

w Self pollinator (wind)

€ & € E € € €

€ €
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