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Soil Management for Harvest Ruts
By Bill Wiebold

Editors Note: The author, Dr. Mark 
Hanna (hmhanna@iastate.edu) is an 
Extension Agricultural Engineer in the 
Iowa State University Department of 
Agricultural and Biosystems Engineering.

Wet conditions have caused ruts to form 
in some fields as combines work to harvest 
crops. About three-fourths of combine mass 
and virtually all of loaded grain tank weight 
are carried on the combine’s front axle. With 
good yields, grain tank extensions, and a 12-
row head, front axle load can be 18 to 20 
tons.  

Compacted soil created beneath the rut 
may interfere with subsequent crop rooting.  
In addition, ruts deeper than about two inches 
can interfere with maintaining seed depth 
during planter operation next spring unless 
they are leveled.  

Soil loosening by using tillage to relieve 
compaction requires soil to be dry enough so 
that soil shattering is effective. Because soil 
moisture has re-filled the top 12 to 24 inches 
of the soil profile, deep tillage with a chisel 
plow or subsoiler this fall or next spring will 
use fuel and time but is unlikely to loosen soil 
effectively between tillage shanks. The full soil 
moisture profile in upper layers will however 
aid freeze/thaw cycles to help loosen soil 
during winter depending on air temperatures 
and snow cover.  

Ruts deeper than planting depth will need 
to be leveled before planter operation. A good 
strategy may be to wait until a week or two 
before planting next spring and use a light 
tillage pass such as with a field cultivator, light 
disk, harrow, or soil finisher. If only a portion 
of the field is rutted, consider tilling only 

that area to avoid re-compacting subsoil in 
other parts of the field. Waiting until warmer 
weather next spring allows potential for some 
drying of the top two or three inches of soil 
and avoids further compaction of wet, plastic 
soil on the surface that would be done with a 
tillage pass this fall. If compaction effects are 
observed during the 2010 growing season and 
soil is dry after harvest, tillage next fall may be 
considered deep enough to break through the 
compacted layer.
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The Wet Weather Over the Past Month or so has been both Bad 
and Good for Forage Crops
By Robert Kallenbach

The wet weather over the past month or 
so has been both bad and good for forage 
crops. First, the bad news. Growth rates on 
established cool-season grasses have been 
slower than usual. Most years, growth rates 
of 60 lb/acre/day are possible in the first few 
weeks of October. This year growth rates were 
a little more than half that. This was due to 
at least three factors: 1) limited sunshine 2) 
water logged plants, and 3) low soil nitrogen 
availability. The last factor might surprise 
some, but given that we had wet conditions 
most all year long and generally good forage 
growth statewide, much of the N was used by 
plants earlier in the season unless N fertilizer 
applications were made in late summer or 
early autumn. 

That said, tall fescue pastures can still 
make some significant growth in the next 
month. While growth rates in November are 
typically in the 10 to 25 lb/acre/day range in 
Missouri, this could still supply a good bit of 
forage for grazing on most farms. The key here 
will be utilizing this forage efficiently. Use of 
rotational stocking or the likes could nearly 
double animal utilization.

Now a little more bad news. I have seen 
serious soil erosion on some newly planted 
forage fields, where conventional tillage was 
used. While perennial forage crop fields 
typically have some of the lowest soil erosion 
rates, they are quite vulnerable to soil erosion 
just after planting when conventional tillage 
is used. While “what’s done is done”, I must 

say that use of no-till establishment of forage 
crops is often cheaper, faster, and reduces the 
potential for soil erosion. 

Now a little good news. This past autumn 
was good in terms of establishing a new forage 
field, if soil erosion was kept in check. The 
moist conditions have allowed for excellent 
germination in most cases and since young 
seedlings are susceptible to even short 
periods of drought following germination, 
the wet weather has allowed for near perfect 
establishment in many cases.
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Moldy Corn and Soybeans
By Laura Sweets

The extended period of cold, wet weather this 
fall has resulted in many questions and concerns 
about moldy corn and soybeans. Corn ear and 
kernel rots were covered in the September 3rd 
issue of the Integrated Pest & Crop Management 
Newsletter and discolored or moldy soybeans 
were covered in the October 7th issue of the 
Integrated Pest & Crop Management Newsletter.   
Please see those issues for more detailed 
descriptions of mold problems on either corn or 
soybean.

Since those articles were written it has 
become evident that Diplodia ear rot and the 

Fusarium/Gibberella complex are the most 
widespread and severe problems on corn. When 
the husks are peeled back on ears infected with 
Diplodia, dense white to grayish white mold 
growth will be matted between the kernels and 
between the kernels and the husks. In severe cases 
the entire ear may be grayish-brown, shrunken, 
very lightweight and completely rotten. Many 
of the kernels infected with Diplodia are quite 
lightweight and may be blown out of the 
combine during harvest.  Adjusting the fan speed 
to remove as much of the shrunken, lightweight 

kernels and fine material without removing or 
damaging good kernels is important.  

Fusarium and/or Gibberella many develop 
on the tips of ears when the husks have not 
completely covered the ear, around sites of 
insect damage or in hail-damaged areas on the 
ear.  These fungi tend to produce a whitish-pink 
to reddish pink mold growth on the ears. These 
are also the fungi which can produce mycotoxins 
such as vomitoxin (DON), zearalenone, T-2 
toxin, and feed refusal factor. See accompanying 
article, “Guidelines for Feeding Molds Corn” 

Continued on page 152
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Soybean Plants Killed before Maturity Possess Grain  
that Remains Green
By Bill Wiebold

Delayed planting of soybean in the spring 
and early summer resulted in delayed maturity 
this fall. This delayed maturity was increased 
by the unseasonably cool temperatures in 
August through October. Unfortunately, 
many soybean fields in Missouri experienced 
freezing temperatures before plants were fully 
mature. When temperatures drop quickly, 
ice crystals form inside plant cells. Because 
water expands upon freezing, plants cells and 
their membranes are literally torn apart. As 
temperatures rise and plant tissues thaw, cell 
contents leak outside the cells and the plants 
quickly die.

If soybean plants are killed before 
physiological maturity, seeds on those plants 
will not mature normally. Immature soybean 
seeds contain chlorophyll and are green 
because of this pigment. After plants reach 
physiological maturity, chlorophyll production 
in seeds ceases. Chlorophyll that is present in 
seeds and pods is broken down, partially by 
bleaching in sunlight, but also through natural 
metabolism. Premature death stops this 
natural degradation of chlorophyll and the 
seeds remain green. The extent of the green 
color depends on timing of premature death. 
If death occurs late in seed-filling, the green 
color is usually confined to the seed coat. 
This color may lessen over time with field 
drying or in storage. If death occurs during 
early to mid seed-fill, the green color remains 
throughout the interior of the seed. This color 
will probably not disappear even with long 
term storage.

Premature death of soybean plants will 
have little effect of concentrations of protein 
and oil in the seeds. Oil percentage may be 
slightly lower because oil accumulation occurs 

mostly in the later 
phases of seed filling, 
but the effect will 
be small. However, 
the oil may be more 
difficult to extract. 
During soybean oil 
processing, both 
free fatty acids and 
green color are 
chemically removed. 
Prematurely dead 
soybean seeds often 
have increased levels 
of free fatty acids. If 
not removed during 
processing, these 
fatty acids combine 
easily with oxygen, 
turn rancid, and 
reduce shelf life of the oil. Chlorophyll will 
remain in the oil during extraction and must 
be removed from the oil. This extra processing 
will add to the expense and may reduce the 
amount of salable oil for processors.

Frost damaged soybean grain should store 
almost as easily as normal soybean grain, 
although aeration is strongly recommended. 
Seed moisture content will be higher than 
expected because seeds killed prematurely 
will not dry as quickly as seeds that mature 
normally. The usual precautions of foreign 
material and damaged seed coats apply to all 
stored soybeans. Plants killed by frost will 
retain leaves and stems may remain green. 
This can add moisture to grain or make grain 
difficult to separate from other plant parts. 
Prematurely killed soybean seeds will shrink 
to smaller than normal size and the shape 

will be more oblong than normal. Combine 
settings should be adjusted to account for 
these differences.

Nearly all USA soybean grain is classified 
and sold as yellow soybeans according to the 
“Official US Standards for Grain”. Seeds with 
green seed coats should be classified as yellow 
soybeans and not docked. However, seeds 
in which less than 90% of the cross-section 
is yellow will likely be classified as “soybeans 
of other color.” If the grain lot has more than 
10% seeds of other color it may be graded 
as “standard” and may receive substantial 
dockage.
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Figure 1. Soybean Seeds from prematurely killed plants. 

in this issue of the newsletter.  Again adjusting 
the combine to blow out as much of the small, 
damaged kernels and fine material should be 
considered. 

There have been some questions about 
aflatoxin and whether that mycotoxin is an issue 
this year.  Aflatoxin is the mycotoxin produced 
by Aspergillus flavus or Aspergillus glaucus. These 
two Aspergillus species are problems when 
hot, dry conditions occur as the corn is silking 
and beginning grain fill. Most of Missouri did 
not have weather conditions favorable for the 
development of Aspergillus flavus or aflatoxin 
this season. Part of the confusion about this 
may be because Aspergillus niger has been fairly 
common on corn this fall. Aspergillus niger 
produces masses of black, powdery spores on 

the tips of ears or around sites of insect damage.  
Aspergillus niger does not produce aflatoxin.  
Again kernels infected with Aspergillus niger may 
be lightweight and many should be blown out of 
the combine during harvest. 

Adjusting the combine to try and remove 
as much of the lightweight, mold infected grain 
as possible without losing or damaging good 
grain is more important than ever this fall.  Also 
drying grain as quickly as possible to below 15% 
moisture is important.  This  should minimize 
any additional mold growth during storage.  
Proper ventilation will be critical. Storing moldy 
corn for as short of time period as possible 
would be recommended. Stored grain should be 
checked on a regular basis to make certain hot 

spots are not developing and to insure that grain 
quality is not deteriorating. 

Fewer grain quality issues have been reported 
on soybean. Phomopsis seed decay, purple seed 
stain and a general brown discoloration of 
the seed are the main problems thus far. With 
Phomopsis seed decay and the general brown 
discoloration of the seed, infected seed may be 
oblong rather than rounded and lightweight.  
Again some of this seed may be blown out during 
harvest. Drying grain as quickly as possible 
and proper storage of grain will be critical this 
season.
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