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Cover Crop Weed Science Research 
Areas at Purdue

• Spring termination
– Timing and impact on efficacy and crop yield
– Herbicide programs

• Cover crops and weed control in corn and soybean
– Winter annual weed control (marestail, henbit, deadnettle, chickweed, 

shepherdspurse, pennycress, cressleaf groundsel, etc)
– Summer annual weed control (giant ragweed, waterhemp, palmer 

amaranth)
– Can they be used in buffer areas in Xtend and Enlist soybeans

• How do cover crops and residual herbicides work together in an 
integrated system
– Impact on establishment from previous year
– Impact of cover crop residue on residual herbicide activity
– Impact of cover crop “biology” on residual herbicide persistence



Spring Termination with 
Herbicides

• Many factors to consider when applying 
herbicides in the spring
• Weather
• Cover crop species
• Other weeds present



Cover Crop Termination – General 
Comments

• Build your termination plan for the toughest to 
control species (cover crop or weed)
– See extension guides, weed control guides for best 

herbicide choices
• From a weed science standpoint, early 

termination is always best (before planting or 
crop emergence)
– Cover crops are easier to control when small and gives 

the user time to retreat if necessary
– Residual herbicides need to hit soil to work

• High residue amounts can tie up some residual herbicides 
(those with low water solubility)





Influence of Residual Herbicides 
on Cover Crop Establishment

• Many cover crops not listed on herbicide 
labels for plant back restrictions
• Herbicide label plant back restrictions for 

harvested or grazed crops
• Very little knowledge of herbicide residue 

carryover on cover crop establishment



Influence of Residual Herbicides 
on Cover Crop Establishment

• This type of research consumers huge 
amounts of space and no one funds it!
• XX herbicides * YY cover crop 

species/varieties/mixtures * 4 reps * ZZ 
soil types == acres and acres and acres…….

• Herbicide carryover is difficult to tie a hard 
number to with one herbicide and specie 
because if environmental variability and 
variability in specie sensitivity.



General guidelines
• Herbicide half-Life information can be very helpful
• Corn herbicides

– Pyroxasulfone (Zidua) and metolachlor (Dual, etc) – can hinder ryegrass 
establishment, but not cereal rye

– Atrazine or simazine at < 1 lb/A can allow cereal grain establishment
• < 0.75 lb/A may allow for most legume cover crops, mustards, annual 

ryegrass, and cereal rye. 
• Atrazine > 1 lb will be problematic for legumes and mustards unless lots of 

rain
– Mesotrione (Callisto, Lumax, Lexar etc.) and clopyralid (Stinger, Hornet, SureStart) 

is problematic for legumes and mustards like canola and forage radish.
• Soybean herbicides

– Chlorimuron (Classic, Canopy, Cloak, etc.), imazethapyr (Pursuit), and fomesafen
(Reflex etc.) could be a problem for fall seeded legume or mustard covers - cereal 
grains OK. 

– Fomesafen (Flexstar, etc) and imazethapyr could be problematic for tillage radish.

• If in doubt, conduct a bioassay!



Cover Crops and Weed Control
– Overall – results are variable from year to year

• Even in long-term experiments (we have data for 4 and 5 years 
from different studies)

• Some years  20-70% reductions are observed (marestail
suppression is fairly reliable)

• Some years winter weed populations increase (henbit, deadnettle, 
chickweed)!

• Control of summer annual weeds depends on emergence 
characteristics of the weed

• High biomass production by the CC is the key to weed 
suppression, but can cause problems with residual herbicide use –
where is the sweet spot?

• Cereal rye has the best potential for suppressing weeds
• Seed contamination has been a real concern, but may be less so 

now with the new seed law



Weed Control with Herbicides and 
Cover Crops

• What is the goal of growing the cover crop?
• Weed suppression is not “universal” over all weed species

– Hopefully it helps with most species, but be alert for ”new” 
species to become more prevalent

• Assess “weediness” of the field
– Do you have problems with one (or more) of the “big four”?

• Marestail, Waterhemp, Palmer, Giant ragweed
– Cover crops can help maintain low weed pressure, but will NOT 

be much help in heavy weed pressure, unless you are following 
the specific recipe for a single specie

• Can you terminate in a timely manner?
– High residue cover crops and residual herbicides are NOT a good 

combo!



Where Do We Go From Here?
• Still a need unbiased, scientific information from 3rd party sources 

due to rapid expansion of land infested with herbicide resistant 
weeds and stable use of cover crops

• More information is needed on cover crop mixtures
– Weed suppressiveness in both corn and soybean (The Big 4, 

plus lambsquarters, morningglories, grasses, etc)
– Interactions with residual herbicides
– Interactions with new soy herbicide resistance traits (dicamba, 

2,4-D, mesotrione, isoxaflutole)
• Integrate information with Midwest Cover Crops Council (MCCC) 

website
• Secure funding to continue this work
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Thank You!
Happy Holidays!


