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Corn Residue Breakdown

Farmers often struggle to get corn residue to breakdown. Many environmental and soil
conditions can affect residue breakdown including air and soil temperature, moisture, oxygen,
biological activity, and farming practices. Tillage and the addition of fall nitrogen after harvest
are common practices that farmers use to speed up residue breakdown. Many farmers feel that
the GMO (genetically modified) corn residue is also much slower to break down. Integrated
Crop Management at lowa State University (Dr. Madhi Al-Kaisi) conducted a 3-year trial to test
these ideas.

GMO versus Non-GMO corn with tillage: Researchers used both Bt (Bacteria Thuringiensis)
and Non Bt or Non-GMO corn varieties and evaluated three tillage systems: deep tillage, strip
till, and no-till systems for three years, in the field and under controlled laboratory conditions.
After 12 months in the field, they found no significant differences between Bt and non Bt corn
and no differences between tillage system in corn residue break down. The common thought was
that tillage would break the corn residue up into smaller pieces and incorporate the corn residue
into the soil profile, and it was assumed that these actions allowed the crop residue to break
down faster; which appears to be a false assumption.

Nitrogen Fertilizer Application: Researchers applied three rates of nitrogen (0, 30, and 60
pounds) to corn residues using 32% UAN at the end of harvest and evaluated decomposition
using nylon mesh bags that where evaluated every three months for one year. Corn residue
breakdown increased with time with less corn residue after each measurement but again there
was no difference observed due to nitrogen application. It was thought that since corn residue
has a high carbon to nitrogen ratio, adding a little extra nitrogen would assist in corn residue
break down. The authors state: “The results show that applying N application to facilitate corn
residue decomposition is not effective.”

If GMO (Bt) versus Non-GMO (no Bt), tillage, and nitrogen fertilizer are not major factors in
corn residue breakdown, what is the explanation? Researchers found that soil moisture (moisture
at field capacity) and warm temperatures (above 50°F) are essential factors for microbial activity
and residue decomposition. Researchers tested this in the lab and found that at 32°F, the rate of
corn residue breakdown was similar to field conditions, but at 90°F and higher temperatures, the
residue breakdown was much faster. Microbial levels double for every 10°F increase in



temperature. Since this is a biological process, practices that increase soil microbial and
biological activity greatly increase residue breakdown.

To increase crop yields, farmers have recently adopted several practices that may slow down
crop residue decomposition. Late maturing corn varieties are often harvested later in the
growing season, when soil temperatures are declining, resulting in slower corn residue
breakdown. Fungicides and certain herbicides may depress microbial populations. The majority
of fungi decompose the lignin and the hard-to-digest soil organic matter found in corn residue.
Fungi dominate in slightly acid soils and undisturbed soils (Lavell & Spain, 2005). Fungi are
essential in starting the decomposition cycle so that other soil microbes can then process the crop
residues into plant available and useable products.

To increase corn residue breakdown, farmers have several options. First, consider using a
slightly shorter maturing corn variety so that corn may be harvested earlier and the crop residue
has more time to decompose when soil temperatures are warmer. Second, review your fungicide
and herbicide program to see if these products are having a negative impact on soil biology and
soil health. Third, consider planting a cover crop which greatly enhances soil microbial activity
and should enhance crop residue breakdown. Cover crops create a “micro-environment” in the
soil where all types microbes thrive and changes the soil environment for both temperature and
moisture. Fourth, consider strip tilling soybean stubble because the undisturbed soil may allow
fungi levels to rebound, although this may be a slow process. Strip tilling soybean stubble ahead
of corn planting dries out soil (0.5-1.0 of water lost with tillage) and warms up the soil, which
may increase microbial activity ahead of corn harvest. Environmentally, tillage increases soil
erosion and fall nitrogen applications have water quality risks, and neither appears to help with
corn residue breakdown.



