
Drought-stressed corn for grain or silage
does not automatically signal disaster, as
both crops can provide high quality forage
for ruminant animals. Drought-stressed
corn or corn that is unpollinated will pro-
duce little or no grain crop for the crop
farmer to sell, but dairy producers can use
the unpollinated corn for silage. On a dry
matter basis, the drought-stressed corn will
be approximately equal in feeding value to
normal corn silage.

What Is the Feeding Value of
Drought-Stressed Corn?

Results of feeding trials indicate that
silage made from plants with few or no ears
have 65 to 100 percent of the value of nor-
mal silage, when comparing feed eff i c i e n c y,
milk production and growth rate. (These
comparisons were made on a dry matter
basis). The moisture content of silage made
f rom barren stalks may be high, which can
lead to reduced daily dry matter intake and
animal perf o rm a n c e .

The best way to determine the feeding
value of drought-stressed silage is to test
the forage. Forage analysis is useful for
buying or selling the silage, or for ration
balancing. Table 1 is a comparison of for-
age analyses for normal and drought-
stressed silage.

Because of the higher crude protein and
only slightly lower TDN values of drought-

stressed silage, buyers of such silage should
be willing to pay almost the same price as
they do for well-eared silage of equal dry
matter content.

What Is the Dollar Value of
Drought-Stressed Silage?
T h e re are several ways to determine the

dollar value of dro u g h t - s t ressed silage,
including pricing formulas and least-cost
ration balancing programs. Regardless of
the pricing method, both the seller and
buyer must value the silage according to
how they will use it in their operations.
D a i ry producers can use silage for needed
forage, and crop farmers can use the
d ro u g h t - s t ressed silage to recover some of
the cost of producing the cro p .

Pricing Formulas
One common pricing formula for silage

of approximately 30 percent dry matter is
to multiply the market price of corn by six

Fact Sheet 483

4

Determining the Value of Drought-Stressed Corn
b y

Lester R. Vough
Extension forage crops specialist

Department of Natural Resource Sciences and Landscape Architecture

Stanley W. Fultz
Extension agent,  dairy science

Frederick County 

E. Kim Cassel
Department of Dairy Sciences
South Dakota State University

Issued in furtherance of Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture, University of Maryland, College
Park, and local governments. Thomas A. Fretz, Director of Maryland Cooperative Extension, University of Maryland.

The University of Maryland is equal opportunity. The University’s policies, programs, and activities are in conformance with pertinent Federal and State laws and regulations on
nondiscrimination regarding race, color, religion, age, national origin, sex, and disability. Inquiries regarding compliance with Title VI of the Civil Rights Act of 1964, as amended;
Title IX of the Educational Amendments; Section 504 of the Rehabilitation Act of 1973; and the Americans With Disabilities Act of 1990; or related legal requirements should be
directed to the Director of Personnel/Human Relations, Office of the Dean, College of Agriculture and Natural Resources, Symons Hall, College Park, MD 20742.

Determining the Value of Drought-Stressed Corn

P88/R20000

Table 1. Comparison of forage analyses for
normal and drought-stressed silage
Type of D M C P A D F T D N
s i l a g e ( % )

percentage dry matter
N o r m a l
S i l a g e 3 5 8 . 5 2 8 6 8
S t r e s s e d
S i l a g e 2 5 1 0 . 0 3 4 6 2



then add $10 to $12 per ton to cover the
costs of harvesting and storing the silage.
The market price of corn is the price the
livestock producer must pay for the grain.
If the market price for corn were $3.50 per
bushel, the silage would be valued at $31
to $33 per ton. 

To determine the price of silage based on
feeding value, approximately 1 ton of 30-
percent dry matter silage is equal to 1/3
ton of hay or 8 to 10 bushels of corn.
Assuming a hay price of $130 per ton or a
corn price of $3.50 per bushel, the silage
would be worth approximately $43 and
$32 per ton, respectively. Therefore, given
the feeding value of the drought-stressed
corn and the relative prices for hay and
corn, the silage would be worth an average
of $37 per ton.

Petersen’s constants for corn and soy-
bean oil meal provide a convenient way to
determine feeding values for many feeds.
In the Petersen method, the value of any
feed depends partly on the price of a stan-
dard or base carbohydrate-rich feed (corn)
and partly on the price of a base protein-
rich feed (soybean oil meal). Two factors
(constants) are used for each feed that is
valued. The constant for corn shows the
extent to which computer programs, like
the Feed Valuation Template developed by
Pennsylvania State University Cooperative
Extension, uses Petersen’s Constants along
with adjustments for fiber requirements to
determine the value of feeds relative to
shelled corn, 44 percent soybean meal, and
average analysis legume hay as the energy,
protein and forage alternatives, respective-
ly.  The data in Table 2 shows the value of
corn silage with different corn and soy-
bean meal prices and with legume hay
priced at $130 per ton.  Silage analysis was
as described previously for “typical”
d ro u g h t - s t ressed silage and the hay about
85 percent dry matter, 18 percent cru d e
p rotein, and 50 percent neutral deterg e n t
fiber (NDF).

Since corn silage is an energy feed, the
value of corn silage will increase as the
price of shelled corn increases and soybean
meal and hay prices remain constant.
Likewise, the value will decrease as the
price of soybean meal increases and the

prices of corn and hay remain constant.
This is reflected in Table 2.

Least-Cost Ration Balancing
Programs

One objective of least-cost ration balanc-
ing is to provide a specific level of nutri-
ents for the least amount of dollars while
maintaining animal performance.  The
output from least-cost rations can be a
valuable tool for pricing feeds relative to
each other for a given level of animal per-
formance.  The economic value of feeds
used and not used in the ration are calcu-
lated based on the price and nutrient con-
tent of all feeds and how they best meet
the nutrient requirements of the animal.
Using any dairy ration balancing program
that will formulate least-cost rations, the
value of drought-stressed silage can be
determined for a specific feeding program
on a given dairy.  In other words, the silage
will be valued relative to the cost and
nutrient content of all the feeds used on
the farm for a group or groups of animals.

To illustrate this concept, the data in
Table 3 were generated using the least-
cost option of the Ohio State University
Ration Evaluator Program.  The ration was
f o rmulated using a feed ratio of about
50:50 forage to concentrate and of the 50
p e rcent forage, 70 percent of the forage
d ry matter was silage and 30 percent aver-
age quality hay.  The silage analysis was as
described earlier for “typical” drought -
s t ressed silage and the hay about 85 per-

cent dry matter, 18 percent crude pro t e i n ,
38 percent acid detergent fiber (ADF), and
50 percent NDF.  The ration was form u l a t-
ed to meet the nutrient re q u i rements for
60 pounds of 3.8 percent milk fat and 3.2
p e rcent protein milk.

Dairy producers with adequate hay sup-
plies should use the lower hay price to
value the silage. If hay supplies are limited,
the higher hay price should be used. The
increasing value of the silage as corn prices
increase is an expected result, since the
silage and corn are competing sources of
energy. Drought-stressed silage and the hay
used in this analysis are similar in TDN
value and at the higher hay prices the hay
is less competitive as an energy source,
thereby increasing the value of the silage.
These dollar values are examples of an
average situation and therefore may not be
applicable on all dairy farms. To best deter-
mine the value of silage in a dairy operation,
a customized least-cost ration program is
suggested for individual situations.

All three methods for pricing the silage
have generated similar answers, answers
that can be used by both the seller and
buyer. These values are only guidelines to
suggest what a buyer could pay for the feed
being delivered to the livestock. They are
not intended to be absolute values to be
demanded by sellers, since there are other
considerations.  

The values calculated in this fact sheet
are for fermented silage ready to be fed to
livestock. 

To place a value on standing corn, use
the methods described above and then

adjust the price for harvest and storage
losses.  For example, if a dairy producer
will be chopping, hauling and filling the
trench silo with corn purchased from
neighboring grain farmers, the dairy pro-
ducer would discount the calculated silage
price by $6 - $7 to cover harvesting costs,
and $4 - $5 to cover storage losses.

The seller must evaluate the value of the
crop to sell as grain, as plow down or on
which to receive disaster relief insurance.
One or all of these alternatives should be
explored in the current market conditions.
Finally, the actual selling price of drought-
stressed silage varies according to geo-
graphic location and the demand for the
crop for dairy or livestock feeding.

What Are Some Problems
Associated With Drought-

Stressed Corn?
While drought-stressed corn is valuable

to both dairy and livestock producers,
there are problems related to its use.

1. Because drought-stressed corn has the
potential to accumulate nitrates, nitrate
toxicity of animals is possible. (For more
information, see FS 433, “Harvesting and
Feeding Drought-Stressed Corn,” and FS
426, “Causes and Prevention: Nitrate
Poisoning of Livestock.”)

2. Nitrogen oxide gas during fermenta-
tion of drought-stressed silage. Precautions
must be taken when ensiling drought-
stressed silage and when removing the
silage from the silo for feeding.

3. The use of nonprotein nitrogen (NPN)
on drought-stressed silage is not recom-
mended.

Conclusion
Drought-stressed silage is not necessarily

a totally lost or failed crop, but properly
managed can provide necessary feed for
the dairy or livestock operation and recov-
ered income for the crop farmer.

2 3

Table 2.  Corn silage value using the
Pennsylvania State University Feed Va l u a t i o n
Template for corn and soybean meal with
average analysis legume hay at $130 per ton1

Price of Price of 44 percent  
shelled corn soybean meal ($/ton)
( $ / b u ) 2 7 5 3 0 0 3 2 5

( $ / t o n )
2 . 5 0 3 9 . 2 6 3 6 . 8 5 3 4 . 4 4
3 . 0 0 4 0 . 3 2 3 7 . 9 1 3 5 . 4 9
3 . 5 0 4 1 . 3 8 3 8 . 9 7 3 6 . 5 5
4 . 0 0 4 2 . 4 4 4 0 . 0 3 3 7 . 6 1
1 Note: Add (subtract) $4.66/ton for each $10/ton
increase (decrease) in hay price.

Table 3. The dollar value of drought-stressed
silage generated from least-cost ration 
f o r m u l a t i o n1

Shelled corn Price of hay
( $ / b u ) ( $ / t o n )

11 0 1 3 0 6 0
$ / t o n

2 . 5 0 2 7 . 0 0 2 9 . 5 0 3 0 . 0 0
3 . 0 0 2 9 . 0 0 3 4 . 0 0 3 5 . 0 0
3 . 5 0 3 1 . 0 0 3 9 . 0 0 4 0 . 0 0
1 Ohio Ration Evaluation Program
2 Soybean meal valued at $300/ton.
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Table 1. Comparison of forage analyses for
normal and drought-stressed silage
Type of D M C P A D F T D N
s i l a g e ( % )

percentage dry matter
N o r m a l
S i l a g e 3 5 8 . 5 2 8 6 8
S t r e s s e d
S i l a g e 2 5 1 0 . 0 3 4 6 2


