
 
The benefits of cover crops in reduced- and no-till systems 
 
In the Midwest about 75 of soybean acreage is planted without prior tillage. Conversely about 75% of corn is planted with at least 
one tillage pass and usually more. Recent and pending environmental regulation, driven by the need to limit leaching and runoff, is 
renewing interest in the use of cover crops and reduced or no-tillage practices.  
 
Soil contains 1,000 pounds of nitrogen per acre for each 1% of organic matter content. Tillage injects oxygen into the soil, 
stimulating the bacteria and microbes that decompose organic matter and release nutrients beneficial to the crop, especially 
nitrogen. Tillage over an extended period degrades soil structure and depletes organic matter; resulting in a loss of productivity. 
Agronomists and soil scientists have been collecting date from no-till systems long enough to know that yields from no-till systems 
are commonly 5-10% lower the first 5-7 years. Data also tells us yields after 7 to 9 years are higher than yields from conventional 
tillage systems in like soils. Reduced yield in the transition years happens because the soil is sequestering organic matter and 
there is competition for nitrogen between the increased levels of organic matter and the crop. Cover crops also sequester 
nutrients and may help maintain yield during the transition period and improve yields in later years. Cover crops recycle nitrogen in 
the soil, improve water infiltration, help build organic matter and improve soil structure. They also can help improve nitrogen 
efficiency and reduce the amount of additional nitrogen needed to produce a bushel of corn. Typically the cover crop is destroyed 
early in the spring, prior to planting. The residue from the old crop can be a wonderful environment for insects and can keep the 
soils cool. It is wise to plan to use appropriate control methods including seed treatments and insecticides. Use residual herbicides 
to burndown the cover crop and control weeds that may emerge after the burndown is applied. Adjustments may be needed in 
spray equipment, amount/type of carrier and application timing. Typical weather conditions should be considered and field 
scouting timing and techniques adjusted appropriately. The following are types of cover crops: 
 
Catch crop: a cover crop established after harvest to prevent nutrient leaching from the soil, such as cereal rye.  
 
Forage crop: a short rotation forage crop used to feed livestock and then either incorporated or killed as mulch for a no-till crop. 
 
Living mulches: crops planted before or with the main crop and maintained as a ground cover throughout the growing season. 
Vetches are sometimes used in this way. 
 
Cover crop: used to prevent nutrient leaching and soil erosion as well as build organic matter content and suppress pests. 
Usually planted post-harvest and killed before planting the spring crop. Examples include ryegrass, radish, crimson clover and 
field peas. 
 
Farmers considering cover crops should work with their crop consultant and evaluate the economic situation on their farm. 
Consideration must be given to soil erosion, pest management, soil fertility, the growing season and environmental regulations 
that may impact their farming operation. 

 

Does the mild winter coupled with glyphosate resistance mean re-thinking pre-plant burndown herbicide use? 

The mild conditions this fall and winter have meant emergence and significant growth of winter annual weeds across the country. 

Where no-till, minimum-till or strip till is adopted, these weeds compete for soil moisture and nutrients and cause significant 

problems with crop establishment. By the time the conditions are ready for planting these winter annuals will be tough to control.  

In 2009, the estimated no-till area in the U.S. was 88 million acres, comprising about 36% of the area planted to the top 8 major 



crops: barley, corn, cotton, oats, rice, sorghum, soybeans and wheat (Horowitz, et al 2010). This represents a 1.5% annual growth 

rate of the no-till area in corn, cotton, soybeans and rice. 

The benefits of no-till or reduced tillage in reducing soil erosion and in moisture conservation have been well documented (Hoeft 

et al. 2000). It is important to note that the development of these systems was enabled by the introduction of herbicides, such as 

glyphosate and paraquat, that controlled the weeds that emerged before planting (Huggins & Reganold, 2007). The effectiveness 

of the former herbicide against both grass and broadleaf weeds led to its widespread use pre-plant and with the introduction of 

glyphosate-tolerant crops in 1996, even more intensively in-crop. 

However, the unfortunate consequence of such a reliance on glyphosate and the lack of diversity in herbicide use was the 

evolution of resistance. Resistance to glyphosate in horseweed/marestail (Conyza canadensis) was confirmed for the first time in 

2001 in Delaware, where glyphosate had been used pre-plant in soil conservation systems for many years (VanGessel, 2001). 

Soybean field in DE in 2000: investigating a small patch of glyphosate-resistant horseweed/marestail. 

 

Subsequently, resistance of horseweed to glyphosate has been confirmed in 20 states (Heap, I., 2012). In addition to horseweed, 

there are many other important winter annual weeds, such as annual bluegrass (Poa annua), Italian ryegrass (Lolium multiflorum), 

chickweed (Stellaria media), henbit (Lamium amplexicaule) and shephardspurse (Capsella bursa-pastoris), that can become 

established before crop planting. There are alternative herbicides to glyphosate that provide excellent control and maintain the 

diversity of modes of action needed to delay the onset of resistance. In particular, Gramoxone SL is very active against these 

weeds and others (Anon, 2011) and is the ideal burndown partner for mixture with other herbicides, such as 2,4-D, dicamba or 

Sharpen, that have alternative modes of action. Where a cover crop such as wheat has been planted, an application of 

Gramoxone SL will provide rapid burndown in preparation for timely crop planting. 

 

 

 

http://www.ers.usda.gov/Publications/EIB70/EIB70.pdf
http://www.weedscience.org/In.asp


Mississippi County, AR. Annual Bluegrass, Cover Crop Wheat, Henbit Control – 6 DAT 

 

 

The starting point for herbicide resistance management is a clean seed bed and, where appropriate, the use of residual herbicides 

to control weeds that germinate with the crop is important to avoid competition (available at HRACglobal.com). Tank mixture of 

Gramoxone® SL with products such as Boundary® in cotton and soybeans, Prefix® in soybeans and Lumax® or Lexar® in corn 

will provide both enhanced burndown activity and residual control of germinating weeds, including glyphosate-resistant pigweeds 

(Amaranthus spp) with up to a total of 4 different modes of action applied. Recent research at Mississippi State University also 

demonstrated the excellent residual control of fall-germinating glyphosate-resistant Italian ryegrass (Lolium multiflorum) with a fall 

application of Boundary followed by Gramoxone SL where needed (Eubank et al., 2012). 

As glyphosate-resistance becomes more prevalent and resistance to other herbicides increases, there is more pressure on 

growers to use tillage and abandon the soil conservation practices that are so crucial to environmental stewardship (CAST, 2012). 

It is time to consider alternative burndown herbicides, such as Gramoxone SL, to allow these practices to continue. 
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