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Background 

• Cover crops are of increasing interest to 
producers in the upper Midwest region due 
to  many agronomic benefits.  

• Cover crops have been utilized for many years 
in organic production. 

• While cover crops are of increasing interest 
there may be challenges to termination. 

• Over winter potential? 
 



Cover Crop or Forage Crop 

 

Cover Crop or Forage Crop? 

• Cover crops are no longer cover crops if harvested as a 
forage and fed to livestock. This would be classified as a 
forage crop and has different herbicide restrictions. 

• Example: winter rye(cereal rye) is established in the fall 
and harvested in the spring for forage 



Potential Benefits of Cover Crops 

• Reducing soil erosion 
• Providing and scavenging nutrients 
• Weed suppression 
• Improved soil health 
• Reducing soil moisture losses 
• Protecting water quality 
• Reducing production costs 
• Increased yield 



In Fall 2013 the North Central Sustainable Agriculture Research and Education (SARE) 
program with the Conservation Technology Information Center (CTIC) conducted a 
survey of cover crop use. The majority of farmers were from the Mississippi river 
basin. The farmers were asked to project their 2014 use .  
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Midwest Cover Crops 
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Cover Crop Use in the Midwest 

The SARE/CITC survey asked farmers what cover crops they were currently utilizing  
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Cover Crop Challenges 
The SARE/CITC survey asked farmers what their biggest challenges with cover crops 
have been. >15% of respondents indicated cover crop becomes a weed! 



Termination Methods 
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Cover Crop Termination Methods 

The SARE/CITC survey asked farmers their primary cover crop termination method. 
>48% of respondents utilize herbicides! 



Cover Crops=Spring Weeds? 

Not if planned for and managed correctly! 



Cover Crops=Spring Weeds? 

• Italian Ryegrass, better 
known as annual 
ryegrass, shows 
resistance to 5 herbicide 
site of action groups in 
Arkansas, California, 
Mississippi, North 
Carolina, Oregon, and 
Tennessee.  

States where much of the 
annual ryegrass cover crop 
seed is produced 

 



Cover Crops=Spring Weeds? 

• Certain cover crops can over winter from seeds. 
Examples: rye, buckwheat, and hairy vetch 

• Seed Production: many cover crops can quickly 
flower and produce seed in the spring 



Overwinter-Yes 



Overwinter-No 



Overwinter-Maybe 

Annual Ryegrass 
Variety dependent 
2013 3 out of 4 varieties  
 Survived 



Termination Challenges 

Difficult to Terminate: annual ryegrass, hairy 
vetch, clovers, and rye 



WI Termination Recommendations 

Winterkill Crimping Mowing Tillage Herbicide 

Brassica Canola/Radish Maybe No No Yes Glyphosate 

Legume 

Red Clover No No No ? Glyphoate + Dicamba or 2,4-D 
Crimson 
Clover Yes No No Yes* Glyphoate + Dicamba or 2,4-D 

Berseem 
Clover Yes No No Yes* Glyphoate + Dicamba or 2,4-D 

Winter pea Maybe No Yes Yes* Glyphoate + Dicamba or 2,4-D 

Sweet Clover Maybe No No ? Glyphoate + Dicamba or 2,4-D 

Hairy Vetch No Yes No Yes* Glyphoate + Dicamba or 2,4-D 

Non-
Legume 

Annual 
ryegrass Maybe No No Yes* Glyphosate-See later results 

Winter barley No Yes Yes Yes* 
Glyphosate 4.5 lb ae per gal, 22 fl oz per 
acre 

Winter wheat No Yes Yes Yes* 
Glyphosate 4.5 lb ae per gal, 22 fl oz per 
acre 

Winter rye No Yes Yes Yes* 
Glyphosate 4.5 lb ae per gal, 22 fl oz per 
acre 

Tillage Note- May require multiple passes and tillage should fully incorporate cover crop to 
prevent regrowth. Chart Adopted from WCWS 204 Cover Crop Termination by Elizabeth 
Bosak and Vince Davis 



Weather 

• Termination should occur during a period of active 
growth 

• Day/ night temperatures should be 55/40°F and should 
be above theses temperatures for 3 days pre and post 
application 

• Application should occur four hours prior to sunset 



Field Trials 

• Trial #1 Glyphosate termination of winter rye 
and annual ryegrass heights exceeding current 
recommendations  
 

• Trial #2 Winter rye and annual ryegrass 
termination utilizing mowing, mowing + 
collection, and mowing + collection + glyphosate 

• Neither trial examined herbicide combinations 
that may antagonize control  



Comparison of glyphosate application rates for winter rye 
and annual ryegrass with heights exceeding current 

recommendations 
Hypothesis: Termination will be most effective when the 
ryegrass and winter rye are actively growing early in the 

spring 

Trial #1 



WI Current Recommendations 
• Control annual ryegrass prior to 6 inches of growth. 

Control winter rye prior to boot stage or ≤18 inches of 
growth 
 

Crop Heights 5-23-14 
Annual Ryegrass 6-18” 
Winter Rye-34-40” 



NRCS Recommendations 
• Terminate cover crops at or within 5 days after planting, 

but before crop emerge (NRCS Cover Crop Termination 
Guidelines December 2013) 
 



Purdue Recommendations 
• Annual ryegrass- Ideally terminate when plant is less than 

6 inches in height, prior to jointing, and use translocated 
herbicides.  

• Good terminated achieved using glyphosate, 
fomesafen+glyphosate (Flexstar GT©), paraquat + atrazine 

•  Winter Rye- 22 fl oz glyphosate up to 18 inches in 
height(Successful Cover Crop Termination with Herbicides 
Purdue Ext. Fall 2013) 



IA State Recommendations 
• Winter Rye- 18 fl oz glyphosate up to 16 inches in height 

(Integrated Crop Management News Spring 2014) 



• Annual ryegrass and winter rye plots were established in the fall of 
2013 following silage harvest. Varieties utilized include three 
varieties of annual ryegrasss ‘Bruiser,’ ‘Gulf,’ and ‘King’ and 
‘Guardian’ winter rye. 

•  RCB with 4 Replications and each trial included a nontreated    
control 

 
 

Materials and Methods 



  Winter  

rye 

Annual 

ryegrasses 

Depth (in) 1 1 

Seeding Rate(lb ac -1) 120 32 

          

Planting Depth and Seeding Rate of Cover Crops 



• Glyphosate applied on May 23rd, May 29th, and June 4th 
• Glyphosate rates include 0,16,32,64, and 128 ounces per 

acre.  
• Roundup PowerMAX© 4.5 lb ae/gal applied with 17 

lbs/100 gallon AMS 

Trial Methods 

‘Bruiser’ Annual 
Ryegrass 

‘Gulf’ Annual Ryegrass 

Winter Rye 

‘King’ Annual Ryegrass 

Check 

7.5 Ft. 

43 FT 

Example Treatment Example Plot 



• Application were sprayed at 15 GPA using XR11002 flat 
fan nozzles pressurized at 18 psi 

• Boom height 20 inches above canopy 
• Ideal Weather Conditions! 

Trial Methods 

Backpack plot sprayer (Tommy Butts) 



Materials and Methods 
• Two weeks after application, the cover crops were evaluated for herbicide injury. 

The  data were collected with digital imagery analysis for percent cover and for 
total dried biomass collected from a 0.25m2 quadrat per subplot.  
 

• Digital images were taken at 91 cm above each cover crop in every plot. The 
camera (Canon PowerShot A1400) was mounted at a 70 degree angle on a 2.5 
cm  by 114 cm board, set to auto mode with zoom set to 0. This board created a 
stand for the camera to capture consistent photos of all subplots. 

 
 
 

 



Percent Cover Calculation Procedure 

Pre Software Analysis 

Percent cover is estimated using the 
software to turn the green pixels red 
and then they are counted 

SigmaScan Pro 5® and Turf 
Analysis  1-2 Macro 



‘King’ annual ryegrass nontreated vs treated 
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‘King’ annual ryegrass nontreated vs treated 

May 

Mid-May 

Early-June 

• Percent green cover of annual 
ryegrass (AR) and winter rye (WR) 
decreased (P<0.0001) for all cover 
crops at all rates at 14 days after 
application. 

•  AR and WR  dry biomass weight was 
significantly decreased (P<0.001) at 
the 16 fl. Oz. rate for early  May and 
June. 



2014 Results 
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Cover crops with heights (cm) at 
application 

May Percent Green Cover 14 DAT 
Nontreated
Early May



2014 Results 
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2014 Results 
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2014 Results 
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Conclusions 

• Our preliminary results indicate that winter rye and 
annual ryegrass can be effectively terminated using  
a glyphosate  rate of 16 fl. oz. if targeted under 
good weather conditions. Repeat trial in 2015  

• All three annual ryegrasses had similar growth and 
good winter survival in 2014.  



Conclusions 

• More termination research is needed to establish best 
management practices based on rates, crop heights 
and to better define where glyphosate  performance 
may be reduced due to weather conditions. 



Trial #2 
• Objective- Determine if termination of winter rye and 

annual ryegrass are significantly affected using 
methods of termination that include mowing, 
mowing plus collection of biomass, herbicide 
application, mowing plus herbicide application, and 
mowing plus collection and herbicide application. 



Materials and Methods 
• RCB Design with 4 Replications 
• Establishment and data collection procedures same 

and trial #1 



Treatments 

• Two Timings-Mid May(5/23/14) and full anthesis of 
winter rye (6/5/14) 

• Glyphosate (4.5 lb ae 32 fl. oz/acre) 
• Glyphosate + Mowing + Collection 
• Mowing + Collection 



Full Anthesis 

• Recommended stage 
           for crimping  
• 2014 -June 6th 

 
 



Mid-May 2014 Results 



Mid-May 2014 Results 

Two weeks 
after mowing- 
no glyphosate 



Mid-May 2014 Results 

Two Weeks after mowing-
no glyphosate 



2014 Results 
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Full Anthesis 2014 Results 

One week after glyphosate 
application-32 fl. oz/ac 4.5 
ae/gal 



0

10

20

30

40

50

60

70

80

1 2 3 4

P
e

rc
e

n
t 

C
o

ve
r 

Treatment 

Percent Green Cover Full Anthesis 
Timing 14 DTA 

Winter Rye

Annual Ryegrass

2014 Results 

Glyphosate Mowing Mowing + 
Glyphoste 

Nontreated 



Conclusions 

• Percent green cover of annual ryegrass and winter rye 
was decreased (P<0.0001) for all treatments 

• Mowing + Collection was only effective at slowing down 
the growth of both annual ryegrass and winter rye. 

• Both species grew back quickly, especially annual 
ryegrass after mowing 

• Glyphosate was effective both alone and with mowing + 
collection 



‘King’ annual ryegrass Resources  

Wisconsin Crop Weed 
Science Website: 
http://wcws.cals.wisc.edu/ 
 

http://wcws.cals.wisc.edu/
http://wcws.cals.wisc.edu/


‘King’ annual ryegrass WCWS Fact Sheet 204 

Available as free 
download on WCWS 
webpage 
Authors: Liz Bosak 
and Vince Davis 



‘King’ annual ryegrass WCWS Fact Sheet 204 



‘King’ annual ryegrass Midwest Cover Crop Selection Tool  

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



‘King’ annual ryegrass Midwest Cover Crop Selection Tool  



‘King’ annual ryegrass Midwest Cover Crop Selection Tool  



‘King’ annual ryegrass Midwest Cover Crops Field Guide  

Available for purchase at Purdue Education 
Store $5.00 + shipping 



‘King’ annual ryegrass Managing Cover Crops Profitably 

Available for free pdf download through SARE. 
Also can purchase for $19.00 + shipping 
http://www.sare.org/Learning-
Center/Books/Managing-Cover-Crops-
Profitably-3rd-Edition 



‘King’ annual ryegrass Managing Cover Crops Profitably 



Following Crop 
• Following crop may be suppressed if  cover crop is not properly terminated 



Annual Ryegrass Recommendations 

• 2014 Spring termination data indicated 100% 
control possible at lower rates (16-22 fl oz ) of 
glyphosate (4.5 lb ae/a) applied when the crops are 
under 6 inches in height.  

• As crop quickly grows 100% control becomes 
impossible at low rates 

• Consider Weather conditions 
 
 



Annual Ryegrass Recommendations 

• Recommended control once crop is above 6 inches 
32 fl oz/a glyphosate (4.5 lb ae/a)  

• May require multiple applications 
• Tank mixes may antagonize control 
• Remember annual ryegrass is not always winter 

hardy in WI 
 
 



Winter Rye Recommendations 

• 2014 Spring termination data indicated 100% 
control only possible at lower rates (16-22 fl oz) of 
glyphosate (4.5 lb ae/a) when the crop is below 18 
inches or prior to boot stage 

• Crop grows very quickly  
• Typically control is desired when crop is vegetatively 

growing and is more difficult to control 
 
 



Winter Rye Recommendations 

• Recommended control once crop is above 18 inches 
is to apply 32 fl oz/a glyphosate (4.5 lb ae/a) 

• May require multiple applications 
• Winter rye is winter hardy in WI 
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Questions? 


