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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 matipiees.Primary sources of information included the
Midwest Cover Crops CountlISDASARBJSDANRCS PLANTS database, and relevantg@éaewed journal articles. Designation of
warm/coolseason crops is based on prevalent growth haitsnot photosynthetipathway. Ranges for seeding depth take into
consideration moisture conditions at planting and variation in soil texture. Values for crude protein and C:N ratiocassgemis
samples of aboveground plant material unless stated otherwise. Information on specific crops is occasionally generakineateapp
and/or incomplete and may not reflect performance irfarm conditions. USDARSnakes no guarantee to the performance of
specific crops based on information provided herein. Content and data for crops were assembled by Holly Johnson dnid Mark Lie
with input from Dave Arche¥,.C BaligarHeatherDose Wayne Duckwitz, Marvidatzenbuhler, John Hendrickstigeem Kalwarr,
RobertKolbergNancy Jensen, SteMerrill, Kristine Nichols, Delmer Schlenker, Marty Schmer, Eric Scholljegerdes, Don Tanaka, Cal
Thorsonand Dawn WetchChart design biark Liebig, Hollyohnsonand Jill Gundersoithe Cover Crop Chart wasginally
generatedwith input from producers and technicians in theea IV Soil Conservatibistricts of North Dakota and NRCS staff at the
Bismarck and Dickinson Field/Area Offices.

wUseful cover crop resources:

¢ Managing Cover Crops Profitab,B2l. Andy Clark (Ed.). Handbook Series Book 9, Sustainable Agriculture Ne
Beltsville, MD.

¢ Midwest Cover Crops Council, www.mccc.msu.edu
¢ Sustainable Agriculture Research and Education Progravwersity ofCaliforniaDavis, www.sarep.ucdavis.edu
¢ USDANRCS, PLAND&abasewww.plants.usda.gov

Persons with disabilities who require alternative means for communication of program

FOf fur[her information please contact: information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center
Cover Crop Chart 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,

USDAARS Northern Great Plains Research Laboratory gender, religion, age, disability, political beliefs, sexual orientation, and marital and family
P.0.Box59 Mandan, ND 585523459 status. To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
s : . 2 326-W, Whitten Building, 14th and Independence, S.W., Washington, DG240R%0r call
Voice: 701667-3079 FAX: 70567 3054 202-720-5964(voice or TDD). USDA isegial opportunity provider angmployer. Mention

https://www.ars.usda.gov/plairgrea/mandamnd/ngprl/ of trade ormanufacturer nameis providedfor informationonly and does not constitute

endorsement by USDARS.
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7 CROP RESID [ HIGHRISK CROPS (Crops with the worst performance following a particular residue} - -
Barley
Wheat
Canola Mustard Pea Dry Bean Flax Safflower
Soybean Sunflower
Flax
Pea Flax
Lentil
Buckwheat Lentil
Canola Wheat Barley
Chickpea Sunflower |Grain Sorghuni  Sunflower
Safflower Sunflower Soybean Mustard Dry Bean
Sunflower Canola Pea Lentil Buckwheat |Grain Sorghun Corn Wheat Barley
Proso Millet |Grain Sorghun| Buckwheat
Grain Sorghun Proso Millet Pea Lenti Wheat
Corn Wheat Buckwheat |Grain Sorghun ProsoMillet

Table adapted fror@ropSequenceéalculator (v. 3.1).
Software available for downloadtstps://www.ars.usda.qov/plairarea/mandamd/ngprl/

O Back to Cover Crop Cha:l
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Annual fescue
(VulpiamyurosL.; Fetucasp.)

; Photé/by BolBugg www.sarep.ucdavis.edu/

Cool Season, grass et beseiovertrons
Annual e
Upright plant architecture

Alternate names: Rattail fescue, Foxtail fescue
Low water use

Poor salinity tolerance

Seeding depth: %41 inch

Crude protein: hay-80%

Benefits from arbuscular mycorrhizal associations

A

W sdrep.ucdavis.edu/
datadse/covercrops

‘ O Back to Cover Crop Chai




Barley

(HordeumvulgarelL.)

"USDAZ@“S,'NGPR&, e A (I
.-’,/“.\““" \Z"

Cool Season, grass

Annual

Upright plant architecture

Low water use

Good salinity tolerance

Seeding depth: 3¢ 2 inches

Crude protein: hay 205%, grain 1-15%

C:N ratio 20

Benefits from arbuscular mycorrhizal associatio
Self pollinator (wind)

wlk SR WOSNE 3JI22RQ I
from the soill

O View table for known crop sequence effects
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Photo by BotBugg
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Oat
(Avenasatival..)

Cool Season, grass

Annual

Upright plant architecture

Medium water use

Fair salinity tolerance

Seeding depth: X 2 inches

Crude protein: hay-25%, grain 1-38%

C:N ratio:33

Forms arbuscular mycorrhizal associations
Self pollinator (wind)

wlk0SR WOYSNE 3I22RQ |0 a

| O Back to Cover Crop Cha:I
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Spelt

(Triticumspeltal.; Triticumaestivunmvar.speltgL.) L.H. Bail¢y

Cool season, grass

Annual

Upright plant architecture

Good to fair salinity tolerance

Seeding depth: % 1 %2 inches

Crude protein: overall 114%, grain 1-36%
Forms arbuscular mycorrhizal associations
Self pollinator (wind)

An efficient available nitrogen accumulator among c ‘,
season grasses

Spelt is an older cereal grain and is more prone to
lodging than wheat

! i
o '!“"\' | U‘ y Q
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\ é‘?w‘ b "-“5":, | \ §
#'' Bhota bYASMundLangelandi
https:commonsVikimedia,brg
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Wheat
(TriticumaestivumL.)

Cool season, grass
Annual

Upright plant architecture
Includes spring and winter wheat varieties

Medium water use o | VAR AP
USPAJROSFLANTS, Dot

Good to fair salinity tolerance
Seeding depth: % 1 %2 inches
Crude protein: straw-40%, grain 1-16%

C:N ratio: leaf 129, stem 33165, root 2474 | straw
80-95 [end of seasdn

w Benefits from arbuscular mycorrhizal associations
w Self pollinator (wind)

wwliSR WOSNE 3I22RQ |0 a
O View table for known crop sequence effects

' O Back to Cover Crop Chai
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Cereal rye
(Secaleerealel.)

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@ 50*

*  This number can vary based on whether the plant wa
grown in monoculture or hicultureand the stage the
plant was in when it was tested

Formsarbusculamycorrhizal associations
Self pollinator (wind)
wlk0SR WOSNE 3JI22RQ I

the soill
| O Back to Cover Crop Cha:I




Triticale
(Triticalehexaploidd_art. TriticosecaleimpauiWittm.)

Cool Season, grass

Annual

Upright plant architecture

Fall and spring types available
High water use

Good salinity tolerance
Seeding depth: 1 %2 inches ‘:-“"Phéiqiby kén’M,m"e r b
Crude protein: hay-26%, grain 17% szt e
C:N ratio: 20

Forms arbuscular mycorrhizal associations
Self pollinator (wind)

| ANEN
A
¥ i
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Photo: by MattLiebman lowa State
University www:mcce.msu.edu

IO Back to Cover Crop Cha:l
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Saline Tolerant Grasses

Cool Season, grass

Perennial

Upright plant architecture

Low to moderate water use

Moderate to high salinity tolerance
Seeding depth¥s¢ 1 inch

Crude Proteini7 ¢ 19%

Forms arbuscular mycorrhizal associations

Many species are available in this category;
each varies slightly in plachharacteristics

See the next six slides for more detail

O Back to Cover Crop CharI

Cool Season Grass
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RS Hybrid Wheatgrass
(ElymudhoffmanniiK.B. Jensen & K.Asay)

Coolseasongrass

Perennial
Uprightplantarchitecture
Alternate name: Greemwheatgrass
Lowwater use

Moderate to high salinitiolerance
Seeding depth¥4¢ Y2 inch

Crude protein:7 ¢ 12%

RS hybrid wheatgrassasybrid
betweenquackgrasgElymugepens
andbluebunchwheatgrass
(Pseudoroegnerigpicatg

| O Back to Cover Crop Cha:I
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Tall Wheatgrass
(Thinopyrunponticum(Podp))

Coolseasongrass
Perennial (introduced) Photo by\R LHamblen;
Uprightplantarchitecture
Alternate name Rush wheatgrass
Moderatewater use

Excellent salinitiolerance
Seeding depth¥%¢ 1 inch
*shallowerfor finer texturedsoils

Crude protein: 7 ¢ 19%
¢ vegetative>10%
¢ latebloom6%
¢ fully mature 23%

O Back to Cover Crop CharI
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Intermediate Wheatgrass
(Thinopyrumntermedium(Host)Barkworth& D.RDewey)

Coolseasongrass

Perennial (introduced)

Upright plant architecture

Alternate name:Pubescentwheatgrass

Low to moderatavater use; drought tolerant
Good salinity tolerance

Seeding depth:%2¢ 1 inch

Crudeprotein: 8 ¢ 17%*
*Northern Plains: may fall below 4% at the end of
the season

Qosspollinates.

Sreadsvegetatively under ideal conditions, it

can slowly spread into adjacent communities

Persistence of stand is limited (typically yr)5
%’hdtc; byi I—i’b\l;vard FS o,
| Colorado, State Uni\//ér‘si‘tyﬁ :
www. Bugwood,org Y A

5366059

| O Back to Cover Crop Cha:I
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Slender Wheatgrass

(ElymudrachycaulugLink) Gould eghinner$

Coolseason,grass

Perennial, shottived (native)

Uprightplant architecture

Low water usewill not tolerate watelogged soils
Good salinity tolerance

Seedinglepth: ¥4 ¢ % inch

Crude preein: 22 ¢ 25% (Spring); less than 10% (fall)
May formarbusculamycorrhizabssociations

Photo by DavePowell
USDAForestService,
www.Bugwood.org

O Back to Cover Crop Chai

UGA1213082 |




€ € € €

€ €

RussiaWildrye

(PsathyrostachysinceuqFisch) Nevsk)

Coolseasongrass
Perennial (introduced)
Uprightplant architecture
Lowwater use

¢ drought tolerant
¢ does not tolerate flooding

Good salinityolerance
Seeding depth¥s¢ Y2inch

¢ Sensitive to seeding depthtoo deep will
inhibit seed germination

Crude protein:5¢ 17 %
Difficultto establish

- Photo by Larry—lolzw
‘_USDAARS N NRC da

O Back to Cover Crop Chai
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Alkaligrass
(Puccinellisp.Parl.)

Coolseasongrass
Perennial
Uprightplantarchitecture
bdzi G f f Q ®uctinelfjaluttaliaBaiScriulg Hitch
¢ Nativeto semtarid, North American zones

Weeping alkaligrasBuccinellialistans[Jacq] Parl.
¢ Introduced[Eurasig
¢ Highestsalinity tolerance of this genus

Low to moderate wateuse

¢ Can survive arid areas as well as marsh, basin,
or wetland zones

Excellent salinity tolerance
Photo by Howard-/ Schwartz,
Seeding depth 1/,- 14 Inch ColoradoState University,

www.Bugwood.org

This slide completes the review of saline tolerant grasses

O Back to Cover Crop Cha:l
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Camelina
(Camelina sativé..)Crantz

Cool Season, broadleaf
Annual, Biennial
Upright plant architecture

Alternate names: Falflax, goldof-pleasure, linseed
dodder,largeseedalseflaxleindotter, Siberiaroilseed

Low water use

Fair salinity tolerance

SSRAY3I &bihdd K'Y cO
Crude Protein: 46%

C:N Ratio: stems 4b; pods 25/0; seed 1216
Does not form arbusculanycorrhizahssociations *

Mainly a self pollinator but benefits genetically from
exposure to high population of pollinators

Sensitive to soil herbicidmidazolinonesind
sulfentrazone

Volunteer plants can become problematic
Potentiallyallelopathicfor flax

%

USDAARS, NGPRL

O Back to Cover Crop Cha:l Cool Season Broadle
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Phacelia
(PhaceliganacetifoliaBenth.)

Cool Season, broadleaf
Annual

Upright plant architecture
Low water use

Low salinity tolerance
SSRAY 3 &5Sihdh KY
C:N ratio: 1@ 15 e
Forms arbusculanycorrhizakssociations &
Attracts beneficiahsects

| O Back to Cover Crop Cha:I

Cool Season Broadleg



€ & & E € € €

e

Flax
(Linumusitatissimurnli..)

Cool Season, broadleaf

Annual

Upright plant architecture

Medium water use

Fair salinity tolerance

Seeding depth: %1 % inch

Benefits from arbuscular mycorrhizal
associations

Flowers attract pollinators

O Back to Cover Crop Chai
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Kale
(BrassicanapusL. varpabularig

Cool Season, broadleaf
Annual

Alternate namesalsofoundunder
Brassica oleraceaAcephalaroup

Upright and spreading plant architecture

Major types:
¢ Siberian
¢ Russian

Medium water use

Fair salinity tolerance

Seeding depth: &Yz inch

/| NdZRS LINRUOSAVYY Fo
C:N ratio: 1@ 30

Does not form arbuscular mycorrhizal associations

O Back to Cover Crop Cha:l
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Spinach
(Spinacialeraced..)

Cool Season, broadleaf

Annual

Upright and spreading plant architecture
Low to medium water use

Poor salinity tolerance

Seeding depth: &Yz inch

/| NHZRS LINRUOSAYY FHE:?
C:N ratio: & 8

Sensitive to acid soils

Doesnot formarbusculamycorrhizal
associations

hqto by Gerald Holmes ,
’éallforryaPolytechmc StataJnlversny San Lui
y.Bugweod.org e B 1571113 |

O Back to Cover Crop Cha Cool Season Broadle
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Chard
(Beta vulgaris.. sspcicla(L.) W.D.J. Koch)

Coolseason, broadleaf
Annual, Biennial
Upright spreading plant architecture

Alternate names: Swiss chasdyerbeet perpetual
spinach, spinach beet, crab beet, bright lights, seakale
beet, andmangold

High water use

Poor salinity tolerance
Seeding depth: %4l inch
Crude Protein: 32% i
Does not form arbusculanycorrhizahssociations ‘ﬁ%@ﬁ?ﬁ%ﬁreﬁq@e%Of'Georg'a"
Self pollinator (wind) 3%

4




Mustard
(Brassica s.)

Cool Season, broadleaf

Annual,Perennial

Upright and spreading plant architecture

Major types: Indian, Orientddrown,yellow
Relatedto crambe

Low water use

Poor salinity tolerance

Seeding depth: &Y% inch

Crude protein: hay 10%, grain29%

C:Nratio: 1@ 30

Does not form arbusculanycorrhizabssociations
wkiSR Ww3a22RQ i aoOl @gSy3aAiay3a yAiilNe3 - D S. &z
Plants from théBrassicayroup have potential to release compounds or

metabolic byproducts that work as bitoxins against bacteria, fungi, insects,¢
nematodes, and weeds

w Flowers may attract pollinators
O View table for known crop sequence effects

OB OTE SRR ST SN ST ST ST ST SN ST ORI O

O Back to Cover Crop Chai Cool Season Broadle




Canola
(Brassicanapug

Cool Season, broadleaf
Major types:
¢ Annual (springype)
¢ Biennial (wintettype)
Upright and spreading plant architecture
Alternate name: Rapeseed
Medium water use
Good salinity tolerance
Seeding depth: %1 inch (G
Crude protein: shoots 280, hay 16%, grain 21%, eaue “’;’Wf“dg ¥
silage 12%, pasture 17% &
C:N ratio: leaf 126, stem 2137, root 2443
Does not form arbuscular mycorrhizal associations ‘
wlk SR W@OSNE 3JI22RQ 4 &acd
Flowers attract pollinator
View table for known crop sequence effects

O Back to Cover Crop Cha Cool Season Broadle
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Radish

(Raphanusativus
Cool Season, broadleaf EE%W Plawakeme, 3
Annual

Upright and spreading plant architecture
Root crop
Major types:

¢ Oilseed (vamleiformis)

¢ Forage (vamigern: Daikon
High water use
Poor salinity tolerance
Seeding depth: &Yz inch
Crude protein: 2E30%
C:N ratio: oilseed 1920
Does not form arbuscular mycorrhizal associations
wlk 0SSR WOSNE 3JI22RQ |4 &aot
Flowers attract pollinators

O Back to Cover Crop Chai

{0s ANRés, '

B marck PIantM

Cool Season Broadleg



e e e g e e e e g kck

Turnip
(Brassica rapé. varrapa)

Cool Season, broadleaf
Biennial :
Upright and spreading plant architectu GRAzebpm .
Root crop

High water use

Poor salinity tolerance

Seeding depth: &Yz inch

Crude protein: tops 16%, rob® ¢ 14%
C:N ratio shoots 2@ 30, root 10¢c 20
Closely related to rutabaga

Does not forrrarbuscuIarmycorrhizahssociations
wlkiSR Ww3I22RQ G aot
Flowers attract pollinators

l‘aw
USDMRCS y
B.gn#arck Plant Materials Center

Cool Season Broadleg

O Back to Cover Crop Cha
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Beet
(Beta vulgaris

Cool Season, broadleaf

Biennial

Upright and spreading plant architecture

Root crop

High water use @ |

Variable salinity tolerance, depending on be Gisgs e : S A8nPhoto ByHowairt Schiaitz
o ) » _ R b fﬂi‘/,Qc&;@St iversityy

'[ype S s — \ \ 8, 5 --" 3 wwﬁood.org

Seeding depth: %% inch
Crude protein: tops 125%, root 710%
C:N ratio: tops 1¢ 14

p 7 y o
¢ =
¥ P e
- o0 P P g
L/ (R A £
Ab T R &
j A R 3
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x

Does not form arbuscular mycorrhizal S AT T o Lb T i X6 2l iwerre
aSSOCIatIOHS Photo by Howard=. Schwartz
ColoradoState University;: -

whkiSR W322RQ G a0l gSyIAy3Faiii Sisads T NB Y
Self pollinator (wind) O
Multiple subspecies including garden beets and

sugar beets gl
O Back to Cover Crop Cha:l | Cool Season Broadle
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Carrot
(Daucuscarotavar.sativusl.)

Cool Season, broadleaf
Major types:

¢ Biennial (cultivated)

¢ Annual (wild)

Upright and spreading plant architecture
Root crop

High water use

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

Forms arbuscular mycorrhizal associations

Plants may bolt and flower starting in second
of growth

Flowers may attract pollinators

Photo by Howards, Schwartz
ColoradoState Universitywww:Bugwood.org

O Back to Cover Crop Chai
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BalansaClover

(Trifoliummichelianunsavissp.balansagBoiss) Poner)

€ € € €
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e

Coolseasonbroadleaf
Annual, shoHived Perennial
Legume (Nixation)
Upright, upright spreading, or prostrgtéant
architecture
¢ multibranchedrosettebut prostrate when grazed
Also calledigflowerclover
Moderate salinityfolerance
Seeding depth ¥ inch
Crude protein:15-20%
¢ variable depending on plant stage @ harvest

C:Nratio:15

Requires inoculation with rostodulebacterium
Rhizobiunsp.at planting

Flowersattract pollinators

L

O Back to Cover Crop Char
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