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Functional Groups/Characteristics
 
• Cool Season Grasses 
• Warm Season Grasses 
• Cool Season Broadleaf's (legumes, brassicas) 
• Warm Season Broadleaf (legumes, non-legumes) 
• Perennial, Biannual, Annual 
• Tap root? 
• Fibrous root? 
• C:N Ratios 
• Growing season for each group/species (frost sensitivity)?
 
• Diversity 
• Moisture Use 
• Other Considerations 



 
  

 
  

 
 

 
 

 
 

 
 

 
   

 
 

 
  

C:N Ratio for Various Crops
 

Rye 
•High C:N 
•Ties up N 
•Compounds 
problem following 
another high C:N 
crop 

Hairy Vetch 
•Low C:N 
•Release lots of N 
•Decomposes Fast 

Rye & Hairy Vetch Mix 
•Balance C:N ratio 
•Control 
decomposition 
•Ideal cover crop mix 



 

USDA Plant Hardiness Zone Map 
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Summer 

Additional opportunities for resource losses 
er A.H. Heggenstallef 

A. H. Heggenstaller, University of Alberta
 



 

Midwest Cover Crops Field Guide 

9st Cover Crops Field Gwde 1s now available from the Purdue Extension Education Store. 

copies cost $5 each. 

~5 copies are $112.50-a 10 percent discount. 

rder copies ofthis 136-page guide now by clicking on the links above or by calling the Education store to[[ free: (888) 
l (398-4636, extension 46794 ). 

of the guide's contents is available here. 

the Guide 

; who want to prevent soil erosion, improve nutrient cycling~ sustain theri soils, and protect the environment have been 
o a avry old practice: planting cover crops. 

armers have been using cover crops for centunes, today's producers are part of a generation that has little expenence 
As they rediscover the role that cover crops can play in sustainable farming systems, many growers find they lack the 
e and information necessary to take advantage of all the potential benefits cover crops can offer. That inexperience 
o costiy mistakes. 

! will hel vou effective select or ow. and use cover crops in vour farm in s stems. While this uide isn't the final word on cover era s. lt is meant to be a 



 

Pure Stands vs. Mixtures 
Eletore you ~erect a ~artfci!Jrar cover crop specfes, 
consioer whether you caJl meet your olliecU,ies Detter 
with one species or if you reQuire a mixture of different 
(yet oom patillle) sp eoles. 
A.dvantages of pure sitamls inclltule~ 

• ff !IOI!J have only one objective. a pum stand of a 
single species tis generallv easier to manage (as long 
as the species is adapted to tile son type and gro\ving 
conditions). 

• Tne follm\!ing caslrl crop \'till respond more uniformly 
across the fieJct One species Vlill generally affect llile 
cash orop in iust one ~vay, multiple spevles may affect 
it ln several "vays. 

• Managlng pests is usually easier in pure stands. 
Advantages of mJXied stands inclune: 
• Mimd stands often pr01Jide multiple benefits tllat a 

single oover crop cannot. 
• If one part m the stand does1rtt perronn1. other parts 

IJf a miixed stand may be able to vompensat~e tor it. 

14 

Seeding Methods 
Tlhere are a lflumber o11111ethoos for seeding cover crops. 
Like sel~ctililg a cover Dro.:p spet iBS, clloose a seooin{;l 
method best suited to your operation alilo crop. The six 
most common metllods are d'escrti:Jed in tmore aetail on 
the nexll: fe·.v pages. The Gover Crops species sectfon 
(p.ages 32-121) provides seeding rates for ·lfle flrS't tlrnee 
methods (drirled. broadcast with shallow incorporation. 
and aertal/st!n1aoe). 

Drilled Seeding 
This 1111etnod uses a seed drm to plant tile cover crop 
afier ~he cash crop is harvestecl. 
'1/lhen using lh is methocl: 
• Consider prantino eart ier maturtng com hytJrias or 

soybean 'tfarteties i11he grain crop harvest is usuall~ 
too late to establish a cover crop. This will allow more 
tlme tor cover crops to be pla111tedl and grow. 

• Be a\va~e tllat arilling C()Ver crop seed improves seeo
to-soil contact. but hard sons, soil com paction. soi I 
crustfng, or inadequate soi I m oistl!lre ancl rain may 
st ill recluca seecl germination ar~a esta.DI ish ment 

• Take ·u1111e to adequately~~ UIJ the arill for ooocl seed 
depth placement ancl spacing. 

15 



 
Barley (winler and spring) 
Hordeum vulgare 
Plan1 Characteristics: Upr ight w inter armua~ tna1 grows 
1¥.! -3 teet talL Has llollow, jointed sterns 'L•IHh narrow, 
tape red leaves. Leaves are bmader tllan ttm~ of most 
other grasses_ Rower spikes appear beardet1 t1ue to 
their 1ong1 a"Jns. '!/~inter bar1ey requires ,,ernalizat ion to 
ll roo uce grain . 

Seed Characterls11cs: 
Average, seeds per pound: 
13.600. 6mer~en ce time~ 6-8 
oays . Minim um germination 
soil temperature: 38°F. 
Seed ing: US43 1111 e I m•n:)r end 
of tile d rilled seet1 rate \mil 
narro'l-' row planters. May be 
inter-seeded i'nto cash crop 
at J)hysf ological maturity. 
Very rapid gm1Nth1, gooo for 
short windG'IJS. 

313 

Method Lh.s.JA Pure Live Seed (PL-S~ 

Drilled .. 50-75 

Broadcast with Sha llow 55-83 
Incorporation 
Aeria ~JSurfame Seeding 64J-90 . 

Soi I Toleral!lce s~ Somewhat poor~y draJned to 
ID:cessi vely draJneo soi l ~'Vitll a pH of IG.o-3.5. Very good 
to1erance of lov.~ soi l 'ferti lily_ 

l nvlronmen1al Tolerances: Good drougtrrt tolerance_ 
Low heal to[erailoe_ 10 oos not tolerate shade_ liolerates 
b rief floodino o r pondinu. 

Te~l~allon: TIIJ (mult ipJe p.asses otten requ[red) , appJy 
herbiCides, mw1 (mi lk or dough stages), us~e roller 
crim per (m ilt or Gllough stages). 

Crop Selec1ion Belllefits: 

N Source .::> o o o 
N Scavenger • • • o 
Soil Builder • • • o 
Sub-soiler • , • o o 
Topsoil ioosener • • • o 
Erosion P're venter ,. , • • • 
lasting Residue • • • • 
Wood fighter ,. • • o 
Grazing llh.llue • • • o 
Forage Value • , • • o 

39 



 

Oilseed Radish 
Rapbanus sativus 
Plant Clharac1er1s1i cs ~ U~rf gllt cool-season a11nua1 that 
gro!IJS 12-18 Jm~h es tall. Has a rosette of leaves; ~urple. 
light purple. nollt pink~ OPNhite tr.owers~ anal a dee~. 
1tllck white taproot. 
Seed C:haracterjstlcs: Average seeds per ~mmcJ: 
34.000. Emergenoo time: 3...~5 
days_ Minimum g ermjnatlon 
son tern perature: 45°F. 
Seed lng~ llf prer:lsi on 
pfanted1, seed[ng rate 
may be reclucoo to as I ow 
as 1 pound per acre in 
combinatiolll wfth a legume 
cover orop. May be inter
seeclea i111to cash cro~ at 
physiological marurtty. Very 
raJ)icl grcmrtll, I(JOOO for snort 
windows. 

110 

t mm 
I I 

Method Uls./A Pure Live Seed (PLSJ 
Drmed*' 5-10 

Bmadcasl with ShaUow 5_5-11 
ln~:orporatio n 

.AeriaJJSurfame Se eding1 6-12 

sou Toleraru:es: Somewhat poorty drained to wen-
d rained soirs wftn a pH m lU:l-7 . 5. Low tore ran{}e of lmv 
soJI terti Uty_ Highly rtesponsjve to N. 
Elnvlronmen1al To lerances: Good Ill eat am:l ~rougllt 
toJerance. Low stJad e tolerance. Mignt not wlnterkill 
oomp[lrte~ ittlmre [s aueQI!Jale snm•1 cover 0111 young 
plaJlts. Does not tolerate flooding or ponCJling. 
Termination: Freeze (m[g ht not treeze-ki[l comprete,y, 
especially young plants). 1ill. apply ne:rtJioicJes. 
Crop Se leclion Benefits: 

NSouree 0 0 0 0 
tJ Sea l.lflnger • • • • 
Soil Builder • • • 0 
Subsoiler • • • • 
Topsoill oosener • • • 0 
Erosion Pro veuter • 0 0 0 
Lasting Residue • 0 0 0 
Weed figbtJJr • • • 0 
Grazing Vcilue • • • 0 
Forage Value • • • 0 

Crutinusdcm mrxto.af}S'. 

111 
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Name Search 

safflower 

Common Name 

0 State Search 

0 Advanced Search 

0 Search Help 

Alternative Crops 


Characteristics 


Classification 


~ 	 Cover Crops 

Culturally Significant 

Distribution Update 

Documentation 

Fact Sheets &Plant Guides 

Introduced, Invasive, and 
Noxious Plants 

Links 

Threatened &Endangered 

Wetland Indicator Status 

You are here: Home I Cover Crops 	 ~Printer-Friendly / Download 

Cover Crop Plants 

About Cover Crops 

The following is a list of several cover crops used in the PLANTS floristic area (PFA). By clicking on the appropriate column heading, this list can be sorted by 
PLANTS symbol, scientific name, common name, or plant family. Click on a scientific name to view its Plant Profile with more information. Synonyms are indented 
beneath accepted counterparts. 

74 cover crops returned 

symbol Scientific Name Common Name 

ARGL18 Arachis glabrata rhizoma peanut 

ARHY Arachis hypogaea peanut 

AVSA Avena sativa common oat 

AVST2 Avena strigosa black oats 

BRJU Brassica juncea brown must ard 

BRNA Brassica napus rape 

BRNI Brassica nigra black mustard 

BRRAR Brassica rapa var. rapa field mustard 

BRCA2 Brassica campestris 

BRH02 Bromus hordeaceus soft brome 

CACA27 Cajanus cajan p1geonpea 

CAEN4 Canavalia ensiformis jack bean 

Plant Family 

Fabaceae - Pea family 

Fabaceae - Pea family 

Poaceae - Grass family 

Poaceae - Grass family 

Brassicaceae - Must ard family 

Brassicaceae - Must ard family 

Brassicaceae - Mustard family 

Brassicaceae - Must ard family 

Poaceae - Grass family 

Fabaceae - Pea family 

Fabaceae - Pea family .,.. 



 

~ PLANTS Profile for Lolium perenne ssp. multiflorum (It alian ryegrass) 1 USDA PLANTS - Windows Jnternet Explorer 

http:/ I pia nts. usda .g ov/java/profi I e?sym bel= LOPEM2 

~ ~ Shared Documents 1• Free Hotmail ReaiPiayer Enterprise 

PLANTS Profile for Lolium perenne ssp. mult if lor ... 

safflower 

Common Name .... ~ 
State Search 

Advanced Search 

Search Help 

Alternative Crops 

Characteristics 

Classification 

Cover Crops 

Culturally Significant 

Distribution Update 

Documentation 

Fact Sheets & Plant Guides 

Introduced. Invasive, and 
Noxious Plants 

Links 

Threatened & Endangered 

Wetland Indicator Status 

Lolium perenne L. ssp. multiflorum (Lam.) Husnot 
Italian ryegrass 

Symbo'l: ILOPEM2 

Grroup : IMonocot 

Family: Poaceae 

Duration : Annual 
Perennial 

Gmwth Habit: Graminoid 

Nativ e Status : L48 I 
AK I 
H~ I 
CAN I 
GL I 
SPM I 

Obhler c ommon names: 

annual ryegrass 

Click on the image below to ·enlarge it and 
download a high- resolution JPEG f ile. 

© Robert Soreng. Courtesy of Smithsonian 

Molie Information: 
• Charac t eristic s 
• Classification 
• Fact Sheet ( pdf) ( doc ) 
• Data Sourc e and Documen 



 

~ PLANTS Profile for Tr ifolium pratense (red clover) I USDA PLANTS - Wi ndows Internet Explorer 

http://plants.usda.gov/java/ profile?symbol= TRPRl 

~ ~ Shared Documents 1• Free Hotmail ReaiPlayer Enterprise 

PLANTS Profile for Trifolium pratense (red clover ... 

safflower 

Common Name .... ~ 
State Search 

Advanced Search 

Search Help 

Alternative Crops 

Characteristics 

Classification 

Cover Crops 

Culturally Significant 

Distribution Update 

Documentation 

Fact Sheets & Plant Guides 

Introduced. Invasive, and 
Noxious Plants 

Links 

Threatened & Endangered 

Wetland Indicator Status 

Trifolium pratense L. 
red clover 

Symbo'l: TRPR2 

Grroup : Dicot 

Family : Fabaceae 

Duration: Biennial 
Perennial 

Gmwth Habit: Forb/herb 

Nativ e Status : L48 I 
AK I 
H~ I 
PR I 
CAN I 
GL I 
SPM I 

Click on t he image below to enlarge it and 
download a h' h-resolution JPEG f ile. 

Robert H. Mohlenbrock. USDA NRCS. 1!.'992 .• 
Westem wetland flora·: Field office guid.e to plant 
species. West Region, Sacramento. Courtesy of 

IMore Information: 
• Charac teristics 
• Classification 
• Fact Sheet (pdf) (doc) 
• Plant Guide (pdf) (doc) 
• Data Source and Documen 



 

0 Search Help 

Alternative Crops 

Characteristics 

Classification 

Cover Crops 

Culturally Significant 

Distribution Update 

Documentation 

Fact Sheets & Plant Guides 

Introduced, Invasive, and 
Noxious Plants 

Links 

Threatened & Endangered 

Wetland Indicator Status 

40,000+ Plant Images 

Submit Your Digital Images 

Complete PLANTS Checklist 

State PLANTS Checklist 

Advanced Search Download 

Symbol: VIUN 

Group: Dicot 

Family: Fabaceae 

Duration: Annual 

Growth Habit : Vine 
Forb/herb 

Native Status: l 48 I 
PR I 
VI I 

Other common names: 

blackeyed pea 

field pea 

Images: 
Vigna unguiculata (L) Walp. 

Click on the image below to enlarge it and download a high-resolution 
JPEG fi le. 

~Pll 

Tracey Slotta. Provided by ARS Systematic Botany and Mycology 
Laboratory. Costa Rica. Usage Requirements. 

Click on a thumbnail to view an image, or see all the Vigna thumbnails at the PLANTS Gallery 

More Information: 
• Characteristics 
• Classification 
• Plant Guide (pdD (doc) 
• Data Source and Documentation 



 

0 Search Help 

~ 

~ 

Alternative Crops 

Characteristics 

Classification 

Cover Crops 

Culturally Significant 

Distribution Update 

Documentation 

Fact Sheets & Plant Guides 

Introduced. Invasive. and 
Noxious Plants 

Links 

Threatened & Endangered 

Wetland Indicator Status 

40,000+ Plant Images 

Submit Your Digital Images 

Complete PLANTS Checklist 

Symbol : MEIN2 

Group: Dicot 

Family: Fabaceae 

Duration: Annual 

Growth Habit: Forb/herb 

Native Status: L48 I 
HI I 
CAN I 
GL 

Other common names: 

sourclover 

Click on the image below to enlar,ge it and 
download a high-resolution JPEG file. 

Melifotus indiCG 

©Larry Allain. USGS NWRC. Usage 
Requirements. Any use of copyrighted images 
requires notification of the copyright holder. 

More Information: 
• Classification 
• Data Source and Documentation 

Synonym Information: 
1 MEIN14: Characteristics 



 



  

   
 

   
    
 

 
 

   
 
 

   
 

Selecting Cover Crops 

• Identify purpose(s)/use (340 standard) 
– Erosion Reduction 
– Increase soil organic matter C:N Ratio 
– Capture, recycle, redistribute nutrients in the soil profile 
– Nitrogen fixation 
– Weed suppression 
– Forage uses 
– Minimize Plant Water Use 
– Reduce soil compaction 
– Attract Beneficial Insects 
– Seedbed for grass seeding 



  

 
   

  
  

  
  

  
    

 
 

 

Selecting Cover Crop Continued
 

•	 Identify the best place and time in crop sequence
 
•	 Conditions (climate, growth, seeding conditions,

moisture, bare ground, herbicides, planting
method, canopy, termination method,
weeds/disease i.e. mosaic, escapes, other
management considerations i.e. rye
contamination in wheat rotations) 

•	 Match Cover Crop to meet the purpose and site
conditions/rotation/niche 

•	 Termination Method 
•	 Seeding method 



  
 
  
   

  
 

 
 

 
 

  
  

Cover Crop Practice Standard (340)
 
Purposes: 
•	 Reduce erosion from wind and water. 
•	 Increase soil organic matter content. 
•	 Capture & recycle or redistribute nutrients in the

soil profile. 
•	 Promote biological nitrogen fixation and reduce 

energy use. 
•	 Increase biodiversity. 
•	 Suppress weeds. 
•	 Manage soil moisture. 
•	 Minimize and reduce soil compaction. 



   
 

   
    
  

  
 

   
 

 
 

 

Reduce Soil Erosion (increase
 
infiltration)
 

•	 Cover crop with high C:N ratio with a fibrous root
such as rye or sudan grass is best to protect the
soil surface from erosion 

•	 Cover crops following low residue crops are most 
important (cotton, soybeans) 

•	 Prevents soil particle detachment by wind and 
water 

•	 Reduces raindrop impact 
•	 Prevents crusting 



 

 

 

  Reduce Soil Erosion
 

Raindrop impact destroys 
soil aggregates and disperses 
soil particles … 

Creating soil crusts …
 



  

  

Rainfall Simulator Demonstration
 

Runoff and Erosion Results
 



  

 

un ock the 
SECRETS 
z: - ~ Rainfall Simulator Demonstration
 

Infiltration Results
 



 Control Ephemeral Erosion
 



   
    

    
     

 

       
     

  

    
   

Increase Soil Organic Matter
 
•	 Use high C:N ratio cover crops 30 or greater 

•	 Contributes directly to nutrient cycling, nutrient 
availability, nutrient holding capacity, and water holding 
capacity. 

•	 Plays a significant role in the formation of water stable 
aggregates which affects infiltration, aeration, drainage 
and bulk density. 

•	 Provides carbon and energy for soil organisms that are 
essential for maintaining a healthy soil. 



 

  

   
  

    
  
 

 
 

   
 

Capture & Recycle Nutrients
 

•	 Cover crops such as wheat, rye, oats and
sorghum-sudangrass which establish quickly and 
have fibrous roots systems are ideal for
scavenging excess nitrates from the soil profile. 

•	 Brassicas such as oilseed radish and turnips are
also good scavengers although they establish
more slowly and will winter kill. 

•	 Growing deep rooted cover crops may help 
redistribute micro-nutrients in the soil profile and 
make them more available for the subsequent 
crop. 



  

   
 

 
 

   
   

  
 

 
  

  
 

 

Promote Biological N-fixation 

•	 Legumes can fix atmospheric N through a
symbiotic relationship between the plant and 
Rhizobium. 

•	 Growing legume cover crops can supply 
additional N for the subsequent crop providing
that a majority of the above ground biomass is 
returned to the soil. 

•	 Considerations: 
–	 Works best when N is limiting 
– Legumes need to be properly
 

inoculated
 



 
  

 
  

 
    

 
 

Increase Biodiversity
 
•	 Addition of different functional groups into an 

existing rotation (i.e. warm season grass, cool 
season grass, warm season broadleaf, cool 
season broadleaf) 

• Adding diversity of plant species helps feed 
the biological life in the soil improving soil 
health. 



 
 

Corn-Soybean-Wheat Example
 
Cocktails
 



 
  

Cocktails can provide diversity similar 

to a Native Prairie Ecosystem
 



 

  
   

    
  

   
 

 
    

  
 

Suppress Weeds
 

•	 A healthy stand of cover crops can out-compete weeds 
for light and nutrients. 

•	 The mulching effect of some types of cover crops can 
reduce weed pressure. 

•	 Some types of cover crops produce chemical exudates 
that can inhibit weed growth. 

•	 In addition to controlling weeds cover crops can help 
break pest cycles 

•	 Terminate cover crop before weeds produce viable seed
 
•	 Cover crops can become weeds if not properly 

managed 



 Suppress Weeds
 



  

 

 

 

   

 
  

Soil Moisture Management 

•	 Increase infiltration 

•	 Reduce Evaporation 

•	 Remove Excess Moisture 

•	 Utilize cocktails instead of mono cultures
 

•	 Terminate while cover crop is vegetative 
(before peak water use occurs) 



 
 

   
    

 
    

    
 

   

Reduce Evaporation 
•	 Crop residue improves infiltration and reduces 

soil evaporation. Maintaining adequate 
residue cover takes the “E” out of ET. 

•	 A study in Kansas found that leaving crop 
residue in place resulted in a savings of 3.5” of 
soil water. That is equivalent to an extra 40 
bu/ac dryland corn or an irrigation savings of 
$25 to $35 per acre. 



   Minimize and reduce soil compaction
 



 Forage
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 Seed Corn-Soybeans Example
 



 Herbicide Skip
 



 

 

Planning Principle/Purposes Achieved??
 







  High Clearance Seeders
 





 

·~------! 
Cover Crop, Design Workslheet 

Note:: Yellow areas ind'icate rrequ]red da.tBI. Blue areas ind'icate optional data. Clear Worksheet 

Name: 
--------------------------------~ 

P'rogram: ____ _ 

Address: Contract#: 
--------------~----------------- ---------

Field Number: Contrad Item Number: -------- ------
Section: Township: Range: 

l Redllce Erosiorn I P'artjcluates 
:-----------' 

Provide Slllpplemental Hay ------

------ or Orop Abrasion I Blow-out ;....----Provide Supplemental Grazing 

------Biological Nitrogen fixabiorn 
;...----

UtJilize excess soil moisture 

------P'est Suppression 
:------

Attract Beneficial Insects 

------ Increase Soil Organic Matter 
;...----

Minimize and Reduce Soil Gompaction 
Seedbed for rgra.ss seeding ------ Capture, Recycle, Redistribute Nubrients 

:...._----,.----

Crop Soil Loss Tolerance : __ tons/ac/year If crop abrasion is an objective, note: Crop: 
--======

Desi·gn soil mapunit: 
------~===========T====~--------~ 

Ex.isting Condition 

Witholllt Cover Cro 
P'lanned Condition 

With Cover Cro 
Erosion rates (water, w ind}: 

~--------------~~------------------~ 
Soil 'Condition lnd·ex: 

~--------------_.--------------------~ 
Seeding Window: ..,. Termination Method: 

------~ -------~----~--------~ 

Seedin Method: Frertilization: 
Management Consfderations: Weed's will b-e controlled by clip11ing or with 11raper herbicides as needed in accordance with 

product lab-el directions and ourrrent IJNL Guide to HerbJcide Use recommendations . 

• -~ ~~ Instruction'S] DesignL Table 1 L Table lA / Photos Sheet Lt:J / 
. I 

~ · 



 
  

   
  

 
  
   

    
   

       
   

  
  

 

Cover Crop Info on CPA-7 
• Allelopathic 
• Seeds per lb (pls calculation) 
• Full Rate lbs/ac by Rainfall Zone 
• Seed size 
• C:N Ratio (Early to Mid Vegetative) 
• C:N Ratio (late Vegetative) 
• C:N Ratio value Late Vegetative to reproductive 
• N Fixation, Erosion Reduction, Forage and other purposes 
• Crop Type (CS, WS, Brassica, Legume, grass, broadleaf) 
• SEEDING DEPTH 
• Winter Hardiness (Temp) 
• Ideal Planting Date by Zone 



 
  
   

 
  

    
 

 
   

 
  

 

Class Example
 
•	 Growing Season Window (how much growth is 

needed and how much growing season is available) 
•	 Which crop in rotation provides the best option for 

cover crop/highest need? 
•	 Cost of cover crop and practical? 
•	 Moisture conservation? 
•	 Purposes achieved? 
•	 Seeding Method (drill, broadcast spreader, highboy, 

plane)? 
•	 Termination method and timing (freeze, herbicide)
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