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When is moisture stress most critical to the corn plant? 
On average corn utilizes 24 to 27 inches of water per acre 
during the growing season. The four-week period 
surrounding silking is the most important time. Repeated 
moisture stress during the silk to tassel stage can result in 
grain yield losses as high as 50 percent. Depending on 
hybrid maturity, it takes between 40 to 50 days to reach 
½ milk line maturity from 50% silk.  

Figure 1: INFLUENCE OF MOISTURE STRESS AT VARIOUS 
GROWTH STAGES ON CORN GRAIN YIELD   

 

 What is the yield potential of drought stressed corn 
silage? Corn silage yields may be 50 to 90% of normal 
under drought stressed conditions due both to shorter 
plant height and loss of kernel development. Timing and 
duration of drought stress will determine yield loss. Silk 
emergence is the most critical time to avoid drought 
stress while early vegetative is the least critical period for 
drought stress. When irrigation water is limited, refrain 
from irrigating until the silking to blister stage of 
development, if possible. Drought stress during the blister 
to dough stage can cause yield losses between 20 and 
40%. Hybrids vary greatly in their ability to handle 
drought. Side-by-side comparisons are a good way to 
determine yield differences between hybrids. If little or no 
grain is present, a general rule is that there will be one ton 
of 70% moisture yield per foot of plant height.  

An advantage of growing corn for silage is that less water 
is required to raise silage than to grow a grain crop. 
Generally, corn silage is harvested 15 to 20 days before 
black layer or physiological maturity is reached, thereby 
reducing the amount of water needed to mature the crop 
to harvest. Depending on soil type and available water, 
harvesting irrigated corn for silage can reduce the number 
of irrigations needed by one to two irrigations.  

When should drought-stressed corn silage be harvested? 
Green, barren stalks will typically be much wetter then 
they appear in the field and can contain upwards of 75 to 
90% moisture because there is no grain to dry down the 
moisture contained in the stalks. It is recommended to 
sample plants and conduct dry matter tests at a 
laboratory, with a microwave, Koster Moisture Tester, or 
on-farm NIRS. This is important because the tendency is 
to harvest drought-stressed corn too early and thus too 
wet causing excess effluent (run-off) and the loss of 
nutritious sugars. Hybrid maturity, drought tolerance, and 
late season plant health may influence harvest timing 
significantly. If conditions remain hot and dry, silage 
harvest may occur earlier than normal. Harvest 
assessment will be required on a field-by-field basis. For 
example, level of spider mite infestation whose activity is 
greater under hot and dry conditions may warrant earlier 
harvest may be warranted. Be prepared to make 
harvesting adjustments with custom harvesters. If the 
corn has any grain, the kernel milk line can be a guideline 
to determine the proper time to chop but given the 
variability in droughty corn, plant sampling is still the best 
approach. In general, when the milk line is one-third to 
one-half of the way down the kernel, it can be chopped 
for bunker silo storage without incurring significant 
effluent losses. When the milk line is two-thirds to three-
fourths of the way down to the kernel tip, whole plant 
moisture is 63 to 68%. Whole plant moisture is typically 
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50 to 60% as the black layer begins to appear at the tip of 
the kernel. 

What effect does drought have on corn silage quality? 
Drought can result in plants ranging from barren plants 
with no ears or starch content to varying levels of starch 
(grain) depending upon stress at pollination and 
subsequent kernel abortion. Energy will be partitioned 
more into sugar and fiber in the stalk and leaves rather 
than to grain. Studies conducted by Michigan State 
University indicate that severely stressed corn (short 
plants with essentially no ears), still had a feeding value of 
approximately 70% of normal corn silage due to the highly 
digestible fiber and sugar content. Drought stress, 
particularly during the vegetative growth phase, tends to 
enhance fiber digestibility (Figure 2).  Due to the potential 
variability, it is important to analyze droughty corn silage 
for dry matter, NDF (neutral detergent fiber), NDF 
digestibility, sugar, starch and nitrates (%NO3 or ppm 
NO3-N) and consider segregating storage based on fields 
that may have relatively higher feed value.  

Figure 2: INFLUENCE OF WATER AVAILABILTIY ON FIBER 
DIGESTIBILITY (Pioneer Research, LaSalle, CO. 2001) 

 
 

Figure 3: NITRATE LEVELS IN CORN SILAGE FOR CATTLE

 

Are nitrates a concern? The potential for high nitrate 
levels occurs when crops such as corn, sorghum, and 
some grasses are exposed to stress situations including 
drought, hail, frost, cloudy weather and fertility 
imbalance. Immature corn that undergoes these stressors 
accumulate toxic nitrate concentrations in the lower 
portion of the stover when crop yield is less than the 
supplied nitrogen fertility level and due to reduced plant 
biochemical functions impeding nitrogen from being 
converted to crude protein in the kernel. If it rains, three 
days should be allowed before resuming harvest as plants 
that recover from stress will eventually convert nitrates to 
a non-toxic form. When high nitrate forages are fed to 
livestock, they induce symptomatic labored breathing 
from interfering with the blood's ability to carry oxygen. 
As a general recommendation, feeding programs should 
be modified if post-fermented silage contains more than 
1,000 PPM of nitrate-nitrogen. It is best to feed stressed 
crops as silage rather than green-chop because 
fermentation typically reduces plant nitrate levels by 
approximately 30-50 percent. Drought or stressed silage 
should ferment a full three weeks before feeding 
particularly if not inoculated. Ruminants can be fed higher 
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nitrate feeds if the rumen bacteria are given time to adapt 
by gradually increasing the volume of high-nitrate feed in 
the ration and if cattle are fed more frequently than 
normal. Problems also can be reduced by diluting the 
stressed silage with other feeds and avoiding the use of 
non-protein nitrogen sources, such as urea or ammonia. If 
the crop has been stressed or shows a marked reduction 
in grain content, a nitrate analysis is advised. Figure 3 lists 
recommended nitrate-feeding tolerances for cattle.  

Should the crop be chopped higher to reduce nitrate 
issues? It is a common recommendation to leave a higher 
stubble (e.g. 12”) when chopping drought-stressed corn 
to reduce the nitrate accumulation that occurs in the 
lower portions of the stalk. However, most growers are in 
need of forage inventory during drought conditions. 
Therefore, it is acceptable to chop at normal heights (4-
6”) to increase forage inventories with the knowledge that 
the fermentation process will degrade 30-50% of the 
nitrates and that the silage in question will not be the sole 
forage. For example, in Figure 3, nitrate-N levels of up to 
2000 ppm are acceptable if the post-fermented feed if 
limited to 50% of the entire diet. This means that the pre-
fermented crop could have levels upward of 3500-4000 
ppm nitrate-nitrogen. When feeding ruminants non-
fermented, droughty corn stalks as a major source of their 
diet (e.g. wintering beef cows), producers need to closely 
monitor nitrate levels.  

Is silo gas a concern with drought-stressed corn silage? 
Yes. Nitrates are responsible for lethal silo gas when they 
combine with organic silage acids to form nitrous oxide. 
The nitrous oxide decomposes to volatilized forms of 
nitrogen as a brownish gas (odor similar to bleach) in the 
atmosphere. This gas is heavier than air and very lethal to 
humans and livestock. Caution should be exercised when 
working around silages within 3-weeks post-harvest due 
to the potential for these lethal nitrous oxide silo gases.  
Exposure is not only a concern in confined spaces such as 
tower silos, but silo gas may be present around bunker, 
pile, and bag silages.  Being heavier than air, it tends to 

settle in adjacent low areas especially when there is 
minimal air movement. 

Inoculant Recommendation: 
The high sugar content of drought-stressed corn plants 
persists post-fermentation.  Sugar coupled with elevated 
yeast levels on stressed plants risks aerobic instability, 
which is a vulnerability to heating of silage upon re-
exposure to air on the feed out surface and in the feed 
bunk.  Being especially vulnerable to aerobic instability, it 
is recommended that drought stressed corn silage with 
anticipated warm weather feed out be inoculated with 
Pioneer® brand 11C33.  This practice will enhance dry 
matter conservation (given already compromised yields) 
and reduce heating/palatability issues.  For silage to be 
fed during the colder, winter months, Pioneer® brand 
1174 would be the inoculant of choice. 

Figure 4: Curled leaves are an indicator of drought stress 
during vegetative growth and suggest potential 
enhancement of fiber digestibility. 
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