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Utilizing Drought-Stressed Grain Corn for Silage
Introduction 

Droughts severely impact corn crops in many corn producing areas, almost every year. If the drought timing, 
length, and severity is enough to negatively affect ear development, then a producer may be forced to decide 
to leave the crop and harvest what corn grain is produced, harvest the crop for silage if it is an option, or 
destroy the crop. A corn crop with compromised yield due to drought stress may still be salvageable as a 
silage crop. With proper management, drought-stressed corn can make good animal feed. When deciding if 
silage harvest is an option there are many important factors to consider.

Key Considerations Prior to Silage Decision 

• Are there on-farm silage needs or a local silage market available?

• Is silage harvest equipment available for a timely harvest?

• How will the silage be stored after harvest?

• Can harvest timing occur at the correct whole plant moisture content needed for optimal fermentation  
for the storage structure type?

• Test the corn crop for potentially toxic levels of nitrates that can accumulate in drought-stressed  
plant tissues. 

• Check pesticide pre-harvest intervals recently applied to the field.

• Scout for ear mold that can cause a mycotoxins problem in drought-stressed corn fields.

• Understand the consequences of plant removal on soil fertility and soil moisture retention.

• Check with your crop insurance agent before harvesting a corn crop insured for grain production before  
it is harvested for forage or silage or you may forfeit insurance indemnities.

Figure 1. Poor pollination and kernel development 
caused by heat and drought stress.

Assessing the Crop for Grain or Early  
Silage Harvest.

If corn has successfully pollinated and there is 
evidence of kernel growth (blisters are forming on the 
ear) despite drought conditions, the best alternative 
may be to wait for grain to develop. If pollination 
is disrupted enough that plants will be partially or 
completely barren, the crop may be harvested as a 
silage crop as soon as whole-plant moisture levels  
are appropriate for the silage storage structure that 
will be used.
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Utilizing Drought-Stressed Grain Corn for Silage
Precautions for Harvesting Drought-Stressed Corn 

Table 1. Nitrate nitrogen levels in different plant 
parts of 28 samples of drought-stressed corn.

Plant Part Nitrate Levels (ppm NO₃Nª)

Leaves 64

Ears 17

Upper third of stalk 153

Middle third of stalk 803

Lower third of stalk 5,524

Whole plant 978

Source: Cassel, E.K. and Vough, L.R. 2002. Harvesting and feeding  
drought-stressed corn. ExEx4017. South Dakota State University Extension.

Potentially toxic nitrate levels may be detected in a 
drought-affected corn crop. High levels of nitrates in 
the plant can be toxic when fed to animals and can 
produce a gas that is lethal to humans and livestock. 
Nitrates can accumulate in plants when there is  
a large amount of nitrate in the soil and normal  
growth is interrupted, such as during drought stress. 
Nitrate accumulation is higher if rain or an irrigation is 
applied as soil water moves the nitrates from the soil 
into the roots where they are taken up by the plant.  
It usually takes three to four days before these  
nitrates are converted by the plant into proteins, 
so waiting the three to four days is recommended. 
Obtain an analysis for nitrates in the crop prior  
to harvest. Nitrates accumulate in the stalks and 
leaves, with highest concentrations in the lower part 
of the plant and other conductive tissues (Table 1).1

Cutting drought-stressed corn for silage is preferred 
over grazing or green chopping because fermentation 
during the ensiling process can help reduce nitrate 
concentration by approximately by 1/5 to 2/3.1  
Allow silage to ferment at least one to two months 
prior to feeding. Raising the cutter bar to 12 
inches above the soil surface and avoiding harvest 
immediately following a drought-ending rain or 
irrigation can further reduce nitrate levels. If high 
nitrate levels were found at harvest, test the silage 
again before feeding to animals to ensure it is safe for 
livestock consumption (Table 2).2 

Table 2. Feeding guidelines of feeds according 
to nitrate concentrations.

Nitrate Ion 
(NO3-) ppm

Nitrate-N 
(NO3-N) ppm

Recommendation for unadapted animals

<4400 <1000 Safe, nontoxic level

4400–9300 1000–2100
Safe for nonpregnant animals. Adapt pregnant 
animals slowly or mix with low nitrate feed.

9300–15,000 2100–3390
Limit to less than 50% of ration DM. Do not  
feed to pregnant animals without mixing with 
low nitrate feed. Adapt animals to mixture.

>15,000 >3390
Limit to less than 25% of ration DM. Do not feed 
without diluting with low nitrate feed. Adapt 
animals to feed mixture.

The risk when grazing high nitrate forages differs from feeding harvested forages.
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Mold and mycotoxins can also be a problem when a 
corn crop has been grown under high temperatures 
and moisture stress. Corn kernels affected by molds 
by themselves do not cause problems when fed to 
animals however the mycotoxins produced by mold 
can cause serious health problems for livestock.  
A common mycotoxin that is more prevalent when a 
corn crop is under drought stress is aflatoxin caused 
by Aspergillus fungi, which when fed to animals, can 
cause poor feed efficiency, reproductive problems, 
suppression of the immune system or even death. 
Ear molds found in the field before harvest can have 
different appearances. Aflatoxin-causing Aspergillus 
often has a gray-green or olive-green color, fumonisin-
causing Fusarium has a white to pink color, and 
vomitoxin or zearalenone-causing Giberella often has 
bright pink color. Ensiling a corn crop that contains 
mycotoxins usually does not decrease the mycotoxin 
levels in the feed. There are many mycotoxins are 
problematic in silage affected by the growing weather 
conditions including aflatoxins, trichothecenes, 
ochratoxin A, fumonisins, vomitoxin or zearalenone, 
and many other fungal secondary metabolites 
so it is important to test any silage grown under 
drought stress for mycotoxins to understand the 
concentrations and management strategies needed 
to feed these types of mycotoxins affected silages.3

Utilizing Drought-Stressed Grain Corn for Silage

Figure 2. A corn ear infected with gray-green 
colored Aspergillus ear mold.

Harvest moisture content

The optimum harvest moisture depends on the 
storage structure used (Table 3).4 Harvesting drought-
stressed corn too soon can result in silage with 
excess moisture, which can lead to poor fermentation 
and reduced feed value. When moisture levels are 
too low, fermentation is reduced resulting poor feed 
quality and less breakdown of nitrate. It is important 
to check whole-plant moisture prior to using drought-
stressed corn for silage. The stalks may contain over 
70% moisture even though the leaves appear dry and 
are turning brown. If whole-plant moisture is greater 
than 75 to 80%, harvest should be delayed, or the 
corn can be windrowed and allowed to field wilt 
before using a pick-up attachment on the chopper 
to harvest the crop for silage. Drought-stressed 
corn should be chopped to 3/8-inch in length for 
harvesters without a grain processor and ¾-inch for 
harvesters with a grain processor the roll clearance 
should be set at 2-3 mm (0.08 to 0.12 inches) to help 
it pack better for fermentation and storage.

Table 3. Recommended moisture content of a 
corn silage crop by storage structure.

Structure Corn silage

Horizontal silo 65-70%

Conventional upright 63-68%

Oxygen-limiting upright 55-60%

Bag 60-70%

Pile or stack 65-70%

Source:  Adapted from from Jones, C., Heinrichs, J., Roth, G. W., and Ishler, V.A. 
2023. Harvest to feed: understanding silage management. PennState Extension. 
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Feed Value and Pricing Drought-Stressed Silage

Utilizing Drought-Stressed Grain Corn for Silage

Table 4. Feed value comparisons for corn silage.
Condition of drought corn % feed value of normal corn silage

20 - 40 bu/acre   90 - 100%

0 – 20 bu/acre 80 - 90%

Short barren stalks 70 – 80%
Source: Lauer, J. et al. Pricing drought stressed corn silage. W-187. University of Wisconsin Extension.

Table 5. Nutrient composition of whole plant corn with differing level of pollination.
Ear fill (%) Crude Protein (%) NDF (%) ADF (%) IVTD (%) NDFD (%)

0 8.5 57 30 74 52

54 8.0 54 28 76 52

100 7.5 49 26 77 54

Source: Garcia, A. 2021. Using drought-stressed corn as forage. South Dakota State University Extension.

The value of a drought-stressed corn silage crop can be challenging when considering the variability and 
length of stress that the corn crop has been under. The silage yield of drought-stressed corn can be estimated 
by assuming that one ton of 30% dry matter silage can be obtained for each five bushels of grain per acre.  
If no grain is expected, plant height can be used to estimate yield. For each foot of plant height (excluding the 
tassel) approximately one ton of 30% dry matter silage would be predicted. For example, if corn is six feet 
tall, five feet would be harvested, resulting in five tons/acre.5 A producer considering selling drought-stressed 
corn for silage should have a forage analysis conducted to assess the quality of the feed. The feed value of 
silage from drought-stressed corn with minimal or no grain is typically between 70 to 80% of that of normal 
corn silage (Table 4).5 A drought-stressed silage is generally lower in energy but higher in protein content than 
normal silage (Table 5).6 The producer should also consider tonnage, moisture content and other factors based 
on current prices.

There are many ways to determine the value of a 
drought-stressed corn silage crop. The Corn Silage 
Decision Tool spreadsheet from North Dakota  
State University can help determine valuation. 7 
Another good resource to help put a value on a 
drought stressed corn crop that is being considered 
for silage harvest can be found at  https://dairy.osu.
edu/newsletter/buckeye-dairy-news/volume-14-
issue-4/pricing-drought-stressed-corn-corn-silage.

Biomass Removal from a Silage Harvest

The removal of corn for silage can have a negative effect on soil fertility, soil moisture conservation, and 
increased soil erosion issues by harvesting the crop residue (biomass) that would have been left on a corn 
field harvested for grain. Because a substantial amount of biomass is removed when corn is harvested as 
silage, several times more nitrogen (N), phosphorus (P) and particularly potassium (K) is removed than would 
be if the crop was harvested for grain. Without the crop residue cover, more soil moisture can be lost due to 
evaporation along with the potential for wind and water erosion issues that can occur when the crop residue 
is removed from the soil surface with silage harvest. Producers shouldn’t lose sight of the consequences of 
nutrient removal and plan to replace lost nutrients prior to seeding the next crop, particularly for crops with 
high K requirements, like alfalfa or soybean. Also understand the soil health issues that can often follow a 
management practice that reduces the plant biomass left on the soil surface.

https://www.ndsu.edu/agriculture/extension/publications/what-value-standing-corn-crop-silage#:~:text=Corn%20Silage%20Decision%20Tool
https://www.ndsu.edu/agriculture/extension/publications/what-value-standing-corn-crop-silage#:~:text=Corn%20Silage%20Decision%20Tool
https://dairy.osu.edu/newsletter/buckeye-dairy-news/volume-14-issue-4/pricing-drought-stressed-corn-corn-silage
https://dairy.osu.edu/newsletter/buckeye-dairy-news/volume-14-issue-4/pricing-drought-stressed-corn-corn-silage
https://dairy.osu.edu/newsletter/buckeye-dairy-news/volume-14-issue-4/pricing-drought-stressed-corn-corn-silage
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Utilizing Drought-Stressed Grain Corn for Silage
Conclusion

• A corn crop that has been compromised by drought stress and is expected to yield little or no grain may 
be salvageable as a silage crop. 

• A concern with drought-stressed corn is the potential for high levels of nitrates in the plant which can be 
harmful to humans and livestock. 

• The most important process for quality silage production is proper silage harvest management which 
includes correct whole plant moisture at harvest, chop length, silage packing, and silage sealing.

• Loss of soil nutrients, soil moisture, and concerns about soil and water erosion due to whole plant removal 
are other concerns when considering a silage harvest option.

For additional agronomic information, please contact your local seed dealer or agronomist. 
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Legal Statements
Performance may vary, from location to location and from year to year, as local growing, soil and environmental conditions may vary. Growers should evaluate data from multiple locations and years 
whenever possible and should consider the impacts of these conditions on their growing environment.

The recommendations in this material are based upon trial observations and feedback received from a limited number of growers and growing environments. These recommendations should be consid-
ered as one reference point and should not be substituted for the professional opinion of agronomists, entomologists or other relevant experts evaluating specific conditions.
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