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INTRODUCTION

In the past two decades there has been an increaéing
interesf in thé use of high moisture grains for feedlot cattle.
Reduced field and harvesting losses, and earlier harvesting are
factors which have contributed to this increase. Also, new
developments in storage methods in the past 5 to 10 years have
enabled cattle feeders to store high moisture grains with mini-
mum spoilage. .

Methods available for storing high moisture grain today
include grinding and packing into upright and horizontal silos
or storing the grain in the whole form in oxygen-limiting silos
or with chemical treatment. The type and size of the feeding
operation will influence which system should be ﬁsed. Regard-
less, careful management is necessary to insure preservation of
high moisture grain.

This report will review the recent research findings con-
cerning the storage of high moisture corn and discuss factors

which affect its storage and feeding value.



HIGH MOISTURE CORN (MAIZE)

Various names have been used to describe this feed. How-
ever, high moisture corn (HM Corn) seems to be the most fre-
quently used term and will be used in this report. Other names
such as cornage, corn-grain silage, and ensiled high moisture
corn grain silage have been used and are considered synonomous
to high moisture corn.

I shall refer to corn that has been harvested and stored
at a moisture content varying from 20 to 40%, but most typically
at about 30% aé HM Corn. Research has shown that cereal grains
are physiologically mature when the moisture content of the
grain drops below 38 to 40% (Wagner, 1973). At this stage of
growth, all the dry matter has been deposited in the kernel
and no additional dry matter accumulates as the grain dries
further, When corn is physiologically mature, a black layer
develops in the base of the kernels where they attach to the
cob (Stevenson, 1975). This is a more positive method of
determining physiological maturity than grain moisture content
and may be a helpful tool in determining harvest time.

The most generally recommended moisture level for harvest-
ing, storing and feeding HM corn is 25 to 30% with lower and
upper limits of 20 and 35%, respectively. These levels mini-
mize field, harvesting, and storage losses and provide favor-
able conditions for fermentation.

Harvesting corn at recommended moisture levels will reduce

total losses 5 to 10% compared to harvesting field dried corn
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(Merrill, 1971). There-is less lodging and ear drop and har-
vest can begin 2 to 3 weeks earlier which protects against
losses due to poor weather later in the season.

Storage losses depend on moisture levels. Excessive fer-
mentation occurs when the recommended moisture levels are ex-
ceeded, resulting in increased energy losses and increased
protein breakdown (Fox, 1976). Corn dry matter intake by cattle
may be low if the moisture content is excessive (Goodrich, 1976).
If the moisture content is too low, very limited fermentation
will occur and destructive organisms can flourish (Stevenson,
1975). Also, the exclusion of air is more difficult and mold
growth and heating can result in energy losses and heat damaged

protein.

METHODS OF STORAGE--ENSILIKG

Preservation of HM corn by ensiling is achieved by the
formation of organic acids during fermentation by anaerobic
bacteria. The pH of the ensiled grain drops to 4.5 to 5.5 as
acid build-up occurs (Goodrich, 1975). This prevents the growth
of undesirable organisms whose end products cause reduced pal-
atability, nutrient loss or toxicity (0Oldsfield, 1973).

It is essential to exclude air when ensiling HM corn.

How this is done varies with the method o{kstorage, put usually
includes some combinétion gf pro;essing the grain, paokiné to
exclude air internally and sealing the exposed surfaces.

The major advantages and disadvantages of the ensiling

methods are discussed in the following section.



Oxygen Limiting Structures

Advantares

1. HI corn can be stored whole. This eliminates the need

for processing prior to packing and thus requires less labor
and equipment during harvest. Also, corn needs no processing
when fed in high concentrate rations (Dexheimer, 1973).

2. HM corn can be stored in a wide range of moisture.

This aliows a longer harvest period and, in some cases, earlier
harvesting.

3. Less storage losses with small guantities stored.

Dry matter losses are expected to be 2 to 5% lower in oxygen
limiting structures than in upright concrete silos and 5 to
10% lower than in horizontal silos (Fox, 1976).

L, More flexibility in the rate of feeding. This is

especially true for farmer-feeder operations that have varia-
tions in the number of cattle on feed throughout the year.

In structures that are not oxygen limiting, minimum amounts
of grain must be removed from the surface daily to prevent

spoilage.

Disadvantages

1. Cost. This type of storage has the greatest cost per
bushel of corn stored.

2. Limited rate of removal. When large quantities of corn

are needed in a relatively short time, such as in large feedlots,

this system will not be applicable.
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Upright, Concrete Silos

Advantages

1. Utilizes existing structures. Many cattle feeders

have upright silos that were originally built for storing forage.
These structures are usually adequate for storing HM corn.

2. Lless storage losses than horizontal silos for small

gquantities. Fox (1976) reported that dry matter losses in con-

crete silos are usually 3 to 5% less than horizontal silos de-

pending on the quantity stored and the management practices used.

Disadvantages

1. Must process the corn prior to storagze. More equip-

ment and labor will be required at harvest time.

2. Minimum rate of removal required. A minimum of 2
inches in cold weather and 3 fo L inches in warm weather should
be removed daily to prevent spoilage (Geasler, 1971). This
means that a minimum number of cattle must be fed to assure
that this amount will be removed daily.

3. More storage loss than the oxygen limiting structure.

4, Limited rate of removal. As with the oxygen limiting

structure, there are limitations on the amount of corn that can
be removed during a given period of time. This would definitely
hinder large feedlot operations that require the removal of

large quantities to maintain feeding schedules.
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Horizontal Silos

Advantages

1. Cost. This type of storage has the lowest cost per
bushel of corn stored.

2, Fast rate of removal. This is the best method for

large operations based on the volume of corn stored and the

volume that can be fed in a short time.

Disadvantages

1. Must process the corn prior to storage. It is essertial

to process the corn in order to insure proper packing and ex-
clusion of internal air. Most grinding is done at the silo,
using a hammer mill, burr mill, or blower with a recutter
attachment. |

2. Minimum rate of removal reguired. To prevent spoilage

it is necessary to remove at least 4 inches per day from the
surface of this type of silo (Geasler, 1971).

3. Highest storage losses for small operations. Small

feedlots are not able to remove sufficient amounts from the
surface to prevent spoilage. The size of silo should be
determined by the number of cattle to be fed and the 1lbs., of

corn fed daily.

METHODS OF STORAGE--CHEMICAL PRESERVATION

Chemical preservation of HM grain is a recent development
in the United States. This method may prove to be the most

efficient for storing HM grains since the treated grains can



be transported without the risk of spoilage. Also, storage
shrink is almost entirely eliminated because the grain docs not
ferment or respire (Drieéger. 1976). Most commercial preser-
vations are predominately propionic acid, however, various com-
binations of other volatile fatty acids and propionic acid have
been effective. Formulin is another compound that is presently
being used in combination with propionic acid. Application

of organic acids is usually done by spraying the acid on the
grain as it is being conveyed to the storage site. Proper
application requires good mixing and the grain should be turned
at least once after application. The rate of application depends
on storage time and moisture content of the grain (Driedger,
1976). As the moisture content incréases, it is necessary to
proportionately increase the amount of acid. Likewise, the
longer the grain must be stored, the more acid needed. Merrill
(1971) reported that treating HM corn (31.5% moisture) with
propi&nic acid at a level of 1.5% w/w was effective in preventing

spoilage.

Advantages

1, Wide variety of storage structures can be used.

Treated HM corn can be stored in upright and horizontal silos,
flat storage grain bins, wooden bins or outside open pileé.
Piles should be on well drained concrete or asphalt slabs with
access to the perimeter. The corn should be fed from around
the pile, continually renewing the surface (Driedger, 1976).
If galvanized or steel bins are used, they should be protected

by an acid resistant coating to prevent corrosion.



2. Corn can be moved to different locations without

spoilage. This may become an important factor if high moisture
grains become commercial commodities.

3. Low storage loss. Dry matter loss is essentially

eliminated since fermentation and respiration of the grain are
inhibited by the chemicals.

L, Corn is stored whole,

Disadvantages

1. Chemically treated corn is classified as sample grade.

It cannot enter normal channels of grain commerce and; therefore,
it must be fed to livestock.

2., Cost. Estimates on chemical costs range from 13 to
20 cents per bushel of corn stored. (Duff, 1976).

3. Chemicals used are corrosive., Generally this problem .

has been exaggerated. Acids must be handled with care, but
corrosion of equipment and storage facilities does not appear

to be much different than with traditional silages (Riley, 1976).

FEEDING VALUE OF HM CORN FOR FEEDLOT CATTLE

The most important measures for the nutritional evaluation
of feedlot performance of beef cattle are rate of gain and feed
efficiency (Merrill, 1971). Feed intake is needed to determine
these measures; but is less important and will not be discussed
in this section. Feed efficiency is perhaps the most important
measurement if the rate of gain is within acceptable levels.
Wagner (1973) reported that a 10 percent improvement in feed

efficiency has approximately four times as much impact on cost



of gain as a 10 percent improvement in rate of gain. However,
an increase in rate of gain or feed intake is usually reflect.

in an improvement in feed efficiency.

HM corn stored in oxvgen-limiting structures

A considerable amount of research has been conducted to
determine the feeding value of HM corn stored in an oxygen-
limiting structure. Table 1 summarizes 10 trials conducted
at various locations across the U.S. Dry rolled corn was the
control in each trial,

Average daily gain was only slightly affected by corn
treatment with an average difference of 1.9 percent in favor
of HM corn. However, there was considerable variation between
trials. HM corn stored in the oxygen-limiting structure con-
sistently improved feed efficiency in the 10 trials with an

average improvement of 5.6 percent.

HM corn stored ground and ensiled in upright concrete or

horizontal silo

Table 2 summarizes 15 trials conducted to evaluate HM corn
stored by grinding and ensiling in upright concrete or horizontal
silos. Comparison in all trials was to dry rolled corn. Using
this type of HM corn storage resulted in an average reduction
of 5.6 percent in daily gain and an average decline in feed
efficiency of .7 percent compared to dry rolled corn. It should
be emphasized, however, that there was considerable variation
from trial to trial. This would indicate more research is
needed in this area to understand what factors cause such in-

consistency.
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EM corn stored by chemical preservation

The nutritional value of chemical preserved HM corn is
essentially equal to dry rolled corn. A summary of 19 trials
is shown in Table 3. Thece data show slight average improve-
ments in daily gain (1.1%) and feed efficiency (2.4%) for HM corn

stored using chemical preservation compared to dry rolled corn.

FACTORS EFFECTING THE FEEDING VALUE OF HM CORN FOR FEEDLOT
CATTLE

In reviewing the literature on HM corn, it appears the
nutritional value is not greatly affected by the method of
storage. Inconsistency in results among trials suggests that
factors other than method of storage affect the feeding value
of HM corn. It is beyond the scope of this report to try to
discuss all possible factors; therefore, I will discuss only

those which I consider most significant.

Dry matter analysis

Merrill (1971) reported considerable variation among dry
matter (DNM) values when different methods of determination were
used, He compared five different methods for determination of
silage dry matter: corrected toluene distillation (corrected
for total acids, ammonia, and ethanol); uncorrected toluene
distillation; ?OOC forced air oven drying; freeze drying and
100°C forced air oven drying. Identical samples of HIM corn

gave average DM percentages of 74,69, 74.26, 73.58, 73.26, and
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70.90, respectively, for the five methods.. These data suggest
that dry matter analysis may vary by as much as 4 percent depenrd-
ing on the method used. Discrepancies result from the loss of
volatile compounds during drying. Inappropriate placement of
these compounds in the water fraction under-estimates the dry
matter and energy intake by an animal and results in an over-
rating of the feed efficiency. For example, if a steer is fed
25 1bs of HM corn daily that is determined to be 70% DM and has
an ADG of 3 1bs. per day then the feed efficiency is 5.83 1bs.
DM per 1b. of gain. But if the actual DM is 74% (accounting
for the volatile compounds), the actual feed efficiency would

be 6.33 1lbs. DM per 1b. of gain, resulting in an 8.6% less effi-
cient gain than the original calculation. The degree of this
error with fermented feeds becomes greéter with increasing
moisture percentage becauserof its relationship with increased
fermentation and production of greater amounts of volatile com-
pounds.' Many reports do not include details of the drying pro-
cedure; therefore, it is difficult to make reliable comparisons
of feed efficiency between trials. In a 1976 Oklahoma State
University Symposium on high moisture grain, it was agreed that
greater uniformity in reporting data is needed to help scientists
interpret research. It was recommended that the dry matter of
Hi corn be determined by the following methods listed in order
of preference; (1) absolute water determination (Hood et al.
1971), (2) toluene distillation (AOAC, 1975), (3) lyophilization
(freeze drying), (4) oven drying (AOAC, 1975).
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Moisture content

Goodrich and lMeiske (1976) summarized several trials to
determine if the moisture content of HM corn influenced the
performance of feedlot cattle. They reported that performance
of cattle fed ensiled HIM corn (less than 29 percent moisture)
was superior (2.57 vs. 2.53 1lbs. daily gain; 583 vs. 618 1bs.
dry matter per 100 1bs. gain) to performance of cattle fed dry
corn. Stating these results another way, cattle fed ensiled
HM corn gained 1.6 percent faster and required 5.3 percent less
dry matter per 100 1bs. of gain than cattle fed dry corn. These
data were from 20 university trials in the U.S. and Canada.

In a summarization of 10 trials where ensiled HM corn with
more than 29 percent moisture was compared to dry corn, cattle
fed the ensiled HM corn gained 6.1 percent slower (2.46 vs.
2.62 1bs. per day) but were 2.1 percent more efficient (797
vs. 814 1bs. dry matter per 100 1lbs. gain) than cattle fed dry
corn.-

These comparisons indicate that moisture content does have
an effect on the performance of cattle fed HM corn. This may
be caused by reduced dry matter intake. Owens and Thornton
(1976), reported that dry matter intake of HM corn was equal
to the dry matter intake of dry corn when HM corn was 24 percent
moisture. However, for every one percent increase in moisture;
intake decreased by about 1 percent, regardless of the type of
storage.

As moisture content increases the amount of fermentation

also increases, resulting in a higher energy loss during storage.



Drier HM corn {less than 24 percent moisture) will result in
lower grain yields due to greater field loss, and more oxidation
and browning due to more difficult packing. These factors

should be considered when harvesting Hi corn.

Acid level

During fermentation, water-soluble carbohydrates are con-
verted to short-chain organic acids and ethanoi. When these
fermentation products become excessive, dry matter intakes and
daily gain of feedlot cattle may be lowered (Goodrich, 1976).
Research data to support this concept are limited.

Wilkinson et al. (1976) added lactic and acetic acids to
ensiled and unensiled (frozen) whole corn plant silage. They
reported that dry matter intake and daily gain were reduced by
the addition of these organic acids to the frozen forage and that
cattle fed the ensiled corn plant silage had lower intakes and-
gains than cattle fed the frozen corn plants. Dry matter diges-
tibilities were not influenced by treatments, but urinary nitro-
gen losses were greater for ensiled and acid treatments than
for frozen forage. They concluded that the addition of acids
may be detrimental to nitrogen balance via an effect on urinary
ammonia excretion and acidification of the urine in response
to the acid load. If this is a true biological response, it
would follow that those techniques which minimize acidity during
storage and feeding of HIl corn would be desirable.

Cattle feeders have periodically reported that cattle fed

ensiled rations consume less than expected and gain slower than
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expected. These repor£s may be at least partially explained
by the concepts reported by Wilkinson (1976). Research sup-
porting the idea that dry roughages are more beneficial than
silage in rations containing ensiled HM corn is very limited.
A study at the Garden City, Kansas Experiment Station supports
this idea (Corah, 1976). Steers were fed ensiled HM corn with
either alfalfa hay or corn silage as 10 percent of the ration
on a dry matter basis. Steers fed the alfalfa hay ration were
7.5 percent more efficient than those fed corn silage. Perhaps
HM corn does not produce an excessive acid load when fed with
dry roughages, like alfalfa hay, that have an alkaline ash to

neutralize some of the acids.

Soluble nitrogen

During fermentation of high moisture grain, protein changes
from an insoluble to a soluble form and much of the protein is
degraded to non-protein nitrogen (NPN) (McKnight et al., 1973).
This increase in soluble nitrogen may lower the feeding value
of HM corn. Sprague and Breniman (1969) reported that depressed
appetites and lower gains are frequently observed in feedlot
cattle when the level of soluble nitrogen becomes excessive.

In whole plaht silages, the nitrogen solubilization process
is bylthe activity of endogenous plant proteases and occurs dur-
ing the first few days of ensiling (Bergen et al., 1974).
Proteolytic enzymes in cornAgrain are also thought to cause
solubilization of protein in HM corn (Prigge, 1976). Studies
by Burger (1966) indicate that certain proteolytic enzymes of

grain tend to have an optimal pH that is acidic. Therefore,



bacterial fermentation may actually favor the solubilization
of nitrogen due to its effect on pH.

Prigge (1976) reported that after 56 days of storage in
laboratory silos, 38 percent of the total nitrogen was in the
soluble form for ground ensiled HM corn compared to only 15
percent for whole HM corn from the same source. Other data show
up to 70 percent of the nitrogen in ground HM corn in the soluble
form. This indicates that particle size may have an effect on
nitrogen solubility. Little increase in soluble nitrogen occurs
after 56 days of storage.

Moisture content has a consistent relationship with nitro-
gen solubility (Thornton, 1976). As the moisture content in-
creases the amount of soluble nitrogen increases. Apparently,
acidity, particle size and moisture content all affect soluble
nitrogen content. This suggests that the extent of fermentation
is directly related to the degree of nitrogen solubility.

Soluble nitrogen isolated in bulk from corn silage is not
readily degraded or converted to ammonia nitrogen in the rumen
of sheep (Bergen, 1976). For an effective rumen fermentation
of dietary carbohydrates, there must be an adequate ammonia-
nitrogen source to promote microbial growth aﬁd activity.

Bergen (1976) suggested that if a large fraction of the nitrogen
in feeds cannot be degraded to ammonia-nitrogen, then there will
be a depression in the amount of ruminal digestion and a decline
in animal performance. However, Galyean et al. (1975) reported
that both acid treated HM corn fed whole and ground HM corn
produced a greater proportion of abomasal microbial nitrogen

than dry corn, .indicating that high moisture storage of corn
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increased microbial synthesis. A certain amount of soluble
nitrogen is necessary for efficient utilization of energy and
protein. Fossibly one of the disadvantages of feeding Hil corn
is that nitrogen and energy are too readily available. At this
time it is not known to what extent the solubilized nitrogen

can be utilized by feedlot cattle.

SUMMARY

Feeding high moisture corn to beef cattle is rapidly in-
creasing and this trend should continue in the future. Methods
available for storing high moisture corn include grinding and
packing into upright concrete and horizontal silos and storing
the grain in the whole form in oxygen-limiting silos or with
chemical treatment. The literature concerning high moisture
corn indicates that the nutritional value for beef cattle is not
greatly affected by the method of storage. High moisture corn
stored in oxygen-limiting structures improved gain 1.9% and feed
efficiency 5.6% when compared to dry rolled corn. High moisture
corn stored by grinding and ensiling in upright concrete or
horizontal silos resulted in an average reduction of 5.6% in
gain and an average decline in feed efficiency of .7% compared
to dry rolled corn. Chemically preserved high moisture corn
improved gain 1.1% and feed efficiency 2.4% compared to dry
rolled corn.

There was considerable variation in nutritive value from
trial to trial. These inconsistencies indicate that factors

other than storage methods affect the feeding value of high
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moisture corn. Dry matfer analyses, moisture content, acid level
and.the amount of soluble ﬁitrogen reportedly affect the per-
formance of feedlot cattle fed high moisture corn. How these
factors are interrelated and the extent they affect rate and
efficiency of gain is not clear. It should be emphasized that
these factors be included in future research on storage and

utilization of high moisture corn.



22

LITERATURE CITED

sociation of O0fficial Agricultural Chemists. Washington,
D.C.,

Bergen, W. G., E. H. Cash and H.E, Henderson. 1974. Changes
in nitrogenous compounds of the whole corn plant during
ensiling and subsequent effects on dry matter intake by
sheep. J. Anim, Sci. 39:629.

Bergen, Werner G. 1976. Utilization of nitrogen from fermented
feeds. Proc, from High Moisture Grains Symposium. Okla-
homa State University. ‘

Burger, W. C, 1966. The proteinaser of barley and malt:
Recent research Cereal Sci. Today 11:19.

Corah, larry R. 1976. Nutritional value of high moisture corn
and milo. Proceedings from High Plains Grain Conference.

Dexheimir, C. E. 1973. Fermentation characteristics and net
energy values of dry and ensiled high moisture corn grain.
Ph.D. Thesis. University of Minnesota. St. Faul.

Driedger, Arno. 1976. Chemical preservation of high moisture
grains. Proceedings of High Moisture Grains Symposium.
Oklahoma State University.

Duff, Mac. 1976. Personal communication. Celanese Chemical
Company, St. Louis, Mo,

Fox, Dan. 1976. Systems for storing and handling high moisture
corn. Proceedings of High Moisture Grain Symposium.
Oklahoma State University.

Galyean, M, L., E, C. Prigge, D. G. Wagner, F. H. Owens and
R. R. Johnson. 1975. Ruminal protein utilization of
processed corn. J. Animal Sci. (Abstr.).

Geasler, M, L. 1971. HNutritional value, losses, and beef pro-
duction from different systems. Feeds for Beef Cattle.
Iowa State University Extension Bulletin. FM 535.

Goodrich, R. D., F. M. Byers and J, C. Meiske. 1975. Influence
of m01sture content, proce551ng and reconstitution on the
fermentation of corn grain. J. Anim. Sci. 41:876.

Goodrich, R. D., J. C. Meiske. 1976. Influence of maturity
and moisture content on the feeding of high moisture corn.
Proceedings from High Moisture Grains Symposium. Oklahoma
State University.



N
S

HOOd, R- Ll ] Cl Eu AllErl| RI D. GOOdriCh and Jl Cl MeiSke. 19?11
A rapid method for the chemical determination of water i
fermented feeds. J. Animal Sci. 33:286. (Abstr.).

McKnight, D. R., G. K. Macleod, J. C. Buchanan Smith and D. N,
Mouret. 1973. Utilization of ensiled or acid-treated high
Eoisture shelled corn by cattle. Can. J. Animal Sci. 53:

91.

Merrill, William G. 1971. The place of silage in production
rations, feeding high moisture grain silages. International
Silage Research Conference. p. 156-219.

0ldfield, J. E. 1973. The effects of fermentation on the chem-
ical and nutritional value of feeds. Proceedings of Sym-
posium on Effect of Processing on the Nutritional Value
of Feeds. National Academy of Sciences, Washington, D.C.

Owens, F. N. and J. H. Thornton. 1976. Moisture content versus
intake and energy value of high moisture corn. Proc. High
Moisture Grains Symposium. Oklahoma State University.

Prigge, Edward C. 1976. Ensiling conditions and soluble nitro-
gen and high moisture corn utilization. Proc. from High '
Moisture Grains Symposium. Oklahoma State University.

Riley, Jack. 1976. Nature vs. the flaker. Beef-July. p. 9.

Sprague, J. L., G. W. Breniman. 1969. High moisture corn and
cattle performance. Feedstuffs. 41:46:20.

Stevenson, Ross. 1975. The storage and handling of high
moisture grain. 2nd Int. Silage Res. Conf. p. 183-203.

Thornton, John H., 1976. Chemical indicies of quality. Proc.
from High Moisture Grains Symposium. Oklahoma State
University.

Wagner, Donald G., Robert Totusek, and Donald R., Gild. 1973.
Great Flains Beef Cattle Feeding Handbook, GPE-2000.

Wilkinson, J. M., J. T. Huber and H. E. Henderson. 1976.
Acidity and FProteolysis as factors affecting the nutritive
value of corn silage. J. Anim. Sei., 42:208.



THE STORAGE AND UTILIZATION OF HIGH MOISTURE CORN
FOR FEEDLOT CATTLE

by

STEPHEN DALE SODERLUND

B. S., Kansas State University, 1974

AN ABSTRACT OF A MASTER'S REPORT
submitted in partial fulfillment of the
requirements for the degree
MASTER OF SCIENCE

Department of Animal Science and Industry

KANSAS STATE UNIVERSITY
fanhattan, Kansas

1977



ABSTRACT

The feeding of high moisture corn to beef cattle is a rap-
idly de&elOpiﬁg practice which should continue to grow in the
future. Rising cost of propane and natural gas make artificial
drying of corn an expensive method of storage. Storing and har-
vesting corn at a moisture content between 25 to 30% is an al-
ternative which offers several advantages. Reduced field and
harvesting losses, in addition to earlier harvesting contribute
to the increased use of high moisture corn.

Methods available for storing high moisture corn include
grinding and packing into upright concrete and horizontal silos
and storing the grain in the whole form in oxygen-limiting silos
or with chemical treatment. The type and size of the feeding
operation will influence which method should be used. Regardless
of the method, careful management is necessary to insure satisfac-
tory preservation of high moisture corn.

In reviewing the literature on high moisture corn, it
appears that the nutritional value for beef cattle is not greatly
affected by the method of storage. High moisture corn stored
in oxygen-limiting structures improved gain 1.9% and feed effic-
iency 5.6% when compared to dry rolled corn. High moisture corn
stored by grinding and ensiling in upright concrete or hofizon~
tal silos resulted in an average reduction of 5.6% in gain and
an average decline in feed efficiency of .7% compared to dry
rolled corn. Chemically preserved high moisture corn improved

gain 1.1% and feed efficiency 2.4% compared to dry rolled corn,
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There was considerable variation in nutritive value from
trial to trial. These inconsistencies indicate that factors
other than storage methods affect the feeding value of high
moisture corn. Dry matter analyses, moisture content, acid level
and the amount of soluble nitrogen reportedly affect the perform-
ance of feedlot cattle fed high moisture corn. How these fac-
tors are interrelated and the extent they affect rate and effi-
ciency of gain is not clear. It should be emphasized that these
factors be included in future research on storage and utiliza-

tion of high moisture corn.



