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Because nitrates tend to accumulate in the lower portion of drought-stressed cornstalks, raise the cutter bar to leave 1 foot of the stalk in the field.

Using drought-stressed corn as forage

Alvaro Garcia and Fernando Diaz for Progressive Dairyman
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Drought stress is usually the major
limitation to forage yields. When
drought has compromised tonnage of
corn grain, silage producers may still
retain part of its feeding value.

Although grazing the plants is an
alternative, mechanical harvesting
maximizes the tonnage obtained.
Preserving drought-stressed
corn plants as hay is usually not
recommended because plants retain
moisture and are difficult to dry.
Preserving high-moisture corn plants
as baleage (50 to 60 percent moisture)
can also offer difficulties as stalks
can puncture the plastic wrap with
air infiltration of the forage mass.
Aeration will lead to heating (and
even spontaneous combustion), mold
growth and mycotoxin production,
and reduced palatability and overall
teeding value of the stored forage.

Because of these considerations, if
producers are going to go through the
trouble and expense of harvesting corn
plants, it is worth doing so as silage by
following traditional best management
practices.

Of the water uptake by plants,
approximately only 1 percent is
retained for metabolic processes. The
rest is used to move minerals from
the roots to the stem and during
evaporative cooling. During dry
periods and water losses through
transpiration, plants respond by
closing their pores (stomata). This
mechanism saves water, but also shuts
off evaporative cooling, which when
combined with environmental heat,
results in higher foliage temperatures;
this further impairs plant metabolism.
Slowing down of enzymatic processes
allows the plant to save energy and
nutrients to be used in regrowth once
soil moisture conditions improve.

It has been suggested
photosynthesis is less affected by
drought than respiration rate and
growth, which increases non-fibrous
carbohydrates in the plant. This

natural mechanism helps the plant
recover and facilitates regrowth once
water availability is restored. The
restriction in plant stem development
(fibrous carbohydrates and lignin), the
presence of proportionally more leaves
and the reduction or suppression

of starch deposition in the kernels
results in plant material with higher
fiber digestibility and crude protein
content.

Harvesting as silage

Producers can use silage for forage,
and crop farmers can use drought-
stressed silage to recover some of the
expense to produce the crop. Drought-
stressed corn can be valuable, but
there can be problems related to its
use.

Because drought-stressed corn has
the potential to accumulate nitrates,
nitrate toxicity in animals is possible.
Nitrates tend to accumulate in the
lower portion of drought-stressed
cornstalks. Therefore, raising the
cutter bar to leave 1 foot of the stalk in
the field is recommended.

In addition, nitrogen oxide gas
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may build up during fermentation

of drought-stressed silage. Thus,
producers must take precautions when
ensiling and when removing silage
from the silo for feeding. For these
same reasons, the use of non-protein
nitrogen (NPN) on drought-stressed
silage is not recommended. Because
drought-stressed corn usually is
harvested in an immature state, check
that all pesticides applied to the crop
are cleared for silage.

According to the National Corn
Handbook publication “Utilizing
Drought-Damaged Corn,” if little
or no grain is present, a rough pre-
harvest estimate of yield per acre may
be 1 ton of 30 percent dry matter
corn silage per foot of plant height
(excluding the tassel).

In the Midwest, problems
associated with aspergillus and
aflatoxins are most common in
hot, dry weather. Damage to corn
by drought stress increases the
susceptibility of the kernels to mold
infection. Aflatoxin is produced by the

Continued on page 26
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Using drought-stressed corn as
forage, cont’d from page 25

tungus Aspergillus flavus. Extension
plant pathologist Gary Munkvold
indicates this fungus grows best in
weather that is hot and sunny, warm
at night and dry during the silk and
fill stage. Drought stress increases the
number of aspergillus spores in the
air; therefore, when it occurs during
pollination, the increased inoculum
load (spores in the air) greatly
increases the chances of infection.

Before making silage, dairy
farmers should check for the presence
of Aspergillus flavus on the unfilled
portions of the ear (yellow mold).
Ensiling corn usually does not
decrease aflatoxin concentrations.
Aflatoxin B1 is extremely toxic and
the most potent natural carcinogen;
it can also be excreted in milk in the
form of its metabolite, aflatoxin M1.
The FDA limits aflatoxin to no more
than 20 parts per billion (ppb) in
complete feeds and 0.5 ppb in milk.

Harvesting drought-damaged or
immature corn as silage is not that
different from harvesting mature corn
silage. These include avoiding delays
in filling the silo, packing well and
using a protective cover to minimize
air infiltration and nutrient losses.
Proper moisture is very important for
adequate fermentation.

The nutritive value of silage from
immature corn will depend on the
stage of maturity. If the corn has little
or no grain, the nutritive value will be
reduced somewhat. However, silage
from corn that has had some ear and
kernel development can have similar
energy content as that produced

- - - under normal conditions.
T h I n k I n S I d e t h e box Coors et al. evaluated the forage
quality of corn with 0, 50 and 100
percent pollination of the kernels

GEA’s I\/Ionobox iS the a”-iﬂ—One on an ear in Wisconsin in 1992 and
S . 1993. As ear fill increased from 0
automated milki ng solution. to 100 percent, whole plant crude

protein (CP) decreased by 1 percent,
neutral detergent fiber (NDF)

Speed. Efficiency. Quality. You can have it all with GEA’'s new decreased by 8 percent, acid detergent
)

Monobox. The state-of-the-art automated mllklng system fiber (ADF) decreased by 4 percent
includes GEA’s “in-liner everything.” With teat prep, milking and in vitro true digestibility (IVTD)
and post-dipping all within the liner, the milking process increased by 3 percent (see Table 1).

Although these years were not
considered drought-stress years, the
results can give us an idea as to what
quality changes occur due to poor
pollination. Feeding trials over the
last two decades have shown corn
silage made from plants in good
condition, but poorly pollinated,
will contain 85 to 90 percent of the
energy per pound of dry matter that’s
contained in normal corn silage.

According to the University of
Minnesota, corn in the blister stage
can be as high as 80 percent moisture,
significantly higher than what is
recommended for proper ensiling.

To ensure proper fermentation in
engineering for horizontal silos, the moisture content

Gl:; a better world
A 4 e should be between 63 and 68 percent,

is always consistent and exceptionally streamlined.

You want the ultimate in quality robotic milk production,
so think inside the box: the GEA Monobox.

whereas for upright silos, moisture
should be between 60 and 65 percent.
Silage that is too wet will likely have
excessive seepage and an off-odor.
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The effluent (fluid that seeps out
of the silo) contains a high amount
of nutrients, which reduces the
nutritive value of forage and could
potentially cause environmental
concerns. The effluent also contains
organic acids necessary for proper
ensiling and preservation of the
crop.

Finally, the fermentation
that occurs at higher moisture
concentrations can result in the
production of butyric acid, which
gives the silage a sour smell and can
reduce palatability, potential feed
intake and milk production. Due to
these issues, it is recommended for
harvest to be delayed to achieve 70
percent moisture.

On the other hand, if plants are
too dry (moisture content below
60 percent), water can be added
to bring moisture content to a
more desirable level. Harvesting
silage too dry can create problems.
Dry silage can be difficult to pack
properly, and it can lead to heating
and mold development. Heating in
the silo can result in a reduction of
feed value. It can also pose safety
concerns. When opening a heated
silo, for example, there is potential for
spontaneous combustion that could
result in personal injury or property
damage. Silos that contain silage of
questionable moisture content should
be monitored closely, and care should

be taken when opening the silo for
feeding.

Pricing drought-stressed
corn silage

Pricing drought-stressed corn
silage in the field can be somewhat
challenging. With “normal” corn
silage, producers oftentimes use the
current price per bushel of corn grain
times eight to nine to assess the price
per ton of stored corn silage (i.e., if
corn price is $4 per bushel, then corn
silage is valued at $32 to $36 per ton
as fed). This might work well if the
nutritive (energy/protein) value of the
drought-stressed silage is similar to
corn silage harvested under normal
conditions.

Dr. Bill Weiss et al. indicated
drought-stressed standing corn
is worth 73 to 90 percent of the
economic value of normal corn silage
(at the same dry matter content). But
due to many factors that can influence
the quality of drought-stressed corn
silage, a laboratory analysis of the
whole plant is needed when pricing
this forage. Table 2 shows the nutrient
composition of eight samples of fresh
corn silage collected in South Dakota
during the drought of 2012. Energy
contents varied between 0.61 and 0.72
Mcal per pound, and increased as
starch content improved. 2
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TABLE 1 {\:el\l/gll%?tp%cl)lngisc:gon of whole-plant corn with differing
Ear fill Crude protein NDF ADF IVTD NDFD
% % % % % %
0 8.5 57 30 74 52
54 8.0 54 28 76 52
100 75 49 26 77 54
TABLE 2 N_utrient composjtion of eight samples of fresh corn
silage collected in South Dakota
Nutrient Samples
1 2 3 4 5 6 7 8
Dry matter (%) 243 269 243 254 250 255 265 269
Protein (% DM)  9.34 9.11 8.86 8.91 102 91 783 834
ADF (% DM) 341 297 284 289 248 253 237 2238
NDF (% DM) 557 507 483 475 437 46.0 402 40.6
Lignin(% DM) 443 328 334 405 324 26 272 260
Starch (% DM) 499 833 952 137 141 201 280 296
Sugar (% DM)  8.67 14.0 124 948 133 915 6.76 575
Ash (% DM) 6.50 618 571 885 598 583 472 476
Nitrates (ppm) <300 1,700 <300 <300 640 736 <300 <300
NEI (Mcal./lb)  0.61 065 065 062 067 069 071 072

Abbreviation: DM (dry matter), NDF (neutral detergent fiber), ADF (acid detergent
fiber), NEI (Net Energy for lactation).
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PROTERNATIVE MILK — THE NEW MEASURE OF PREVENTION

Fulfilling your commitment to provide the best care for your calves sometimes means
following a different road. Recent advancements in pre-weaned calf nutrition have
opened new routes to help address stress, limit treatment and positively benefit
the health of an animal. Adopting a new measure of prevention through milk or
milk replacer is an important first step to help minimize delays on the road ahead.

LALLEMAND ANIMAL NUTRITION
Tel: 414 464 6440 Email: LAN_NA@Iallemand.com

Take a new road with ProTernative® Milk - a proven probiotic that positively
activates the immune system of pre-weaned dairy calves to help reduce the
harmful effects of stress and get calves started off right. ProTernative Milk works
in the lower gut to influence the animal’s natural immunity through an internal
active process that only a specific, robust and active live yeast can deliver.

The road you've always taken doesn’t cut it anymore.
Feed ProTernative Milk and take a new measure of prevention.

ProTernative

Milk

Not all products are available in all markets nor are all claims allowed in all regions.
©2016. ProTemative is a registered trademark of Lallemand Animal Nutrition.

www.lallemandanimalnutrition.com @
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