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Corn silage is one of the prineiple feeds for fat-
tening beef eattle in Michigan. On good farm land
more pounds of beef per acre ean be produced from
good eorn silage than ? m any other erop.

Recent research has shown that the addition of
limestone or urea at ensiling time can improve the
feeding value of corn silage. This bulletin briefly
summarizes the results of the research and points out
the possibilities which these additives in silage offer
to the cattle feeder.

Changes In Silage Composition

Fermentation in normal corn silage, without any
additives, produces certain organic acids and a feed
which is acid in reaction. Limestone or urea added to
either whole plant silage or ear corn silage cause
changes in the pattern of acid production as well as
other changes.

Ck in acid duction: The most important
change is an increase in the lactic acid content (ses
Table 1.) This organic acid can be used by cattle
for energy and thus any increase should be beneficial.
One might assume that an inerease in organic acids
would bring about a higher total acidity of the silage
(lower pH), but this apparently does not ocenr due to
the neutralizing effect of the limestone and urea
(table 1.)

TABLE 1. Effect of limestone and urea on acid
nm;letion in earcorn silage (Ohio experiments
1 .
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Effect on carolene (pro-vitamin A). Experimen-
tal results vary regarding the effects of treating silage
on the carotene content. Some experiment stations
have reported an increase in carotene content from
limestone additions, while others have shown a de-
crease. An Indiana trial showed a 3% fold increase
in carotene from adding limestone,

Treated silage
Several stations

Color and general appearance.
usually shows a greener color,
have observed i latability from li :
and urea and one station indieated a better keeping
quality after removal from the silo. Odor has been
o_ltmn'ed to be more mild or less acetie than untreated
silage.

Protein content: Adding urea to the silages in-
creases the nitrogen eontent which the eattle can con-
vert to protein. Experimental results have not been
analysed sufficiently at this time for an estimate of
the degree of protein increase from a given level of
urea addition.

Calcium content, Regular corn silage is low in
caleium and requires a mineral supplement. Adding
limestone to silage ineréases the caleinm content, but
more experiments are needed for a valid eomparison.
Researchers have observed, however, that cattle con-
suming the treated silage consume less minerals when
offered on a free-choiee basis. More research is neces-
sary regarding the effect these treatments have on
the caleinm level as well as other minerals in the
silage.

Feed-lot Performance

In the final analysis, cattle performance will show
whether adding limestone or urea to silage is a good
practice. Acceptance by the cattle and the mere

Acatio Lactic
Treatment pH Acld % Acld %
Control a.76 52 288
%% lmestone 395 A4 464
1% Umestono 4.00 63 463
%% lmestons, 3% % uren 4.05 A3 4.88

in silage ition conld indi an_im-
provement in feeding value from adding either lime-
stone or urea, or both. Feeding tests have sho

variable feed-lot response from one station to another,
The average of the varions tests look

(see tn'blg 2).

ging.




Whole plant corn silage., Results from three ex-
periment stations show that gains and feed efficiency
were not consistently improved with the addition of
either limestone or urea alone. Adding the combina-
tion of limestone and urea increased gains about 8%
and feed efficiency 5% to 7%. Observations from
cattle feeders who have added limestone alone are gen.
erally favorable.

Ear corn silage. Results appear to be more consis-
tant with ear corn silage than with regular silage.
Limestone alone, or limestone and urea, increased
guins and feed efficiency from 6 to 10%.

Mineral intake pattern. Cattle consuming lime-
stone-treated corn silage showed a change but var-
iable mineral in Minerals offered on a free-
choiee basis may be down in some cases, and up in
others. As noted previously, the ealeium content of
the silage is increased and there may be other factors
which bring about a change in appetite for minerals.
More research is necessary before specific recommen-
dations can be made but it is suggested that high-
phosphorus carriers such as dicaleium phosphate or
'bolne meal should be available as well as trace mineral
salt

TABLE 2. Summary of results of adding limestone and urea to whole-plant and ear-corn silage for

fattening cattle.

Lavel Lavel Feed-lot responsa
limestone area Foad per cwt. of gain
added added Daily Gaina % change dus Lo
Station % % Control Treated treated silage
Whole Plant Corn Silage
Ohio, 1060 j I 236 .32 8% less
Minnesotn, 1962 0.5 176 1n 2% more
Minnesota, 1963 0.5 148 148 none
Indiana, 1962 05 L83 197 4% less
Av. 186 1.87
Minnesota, 1962 0.5 L8 169 10% more
Minnesota, 1963 0.5 148 145 4% more
Av. 162 152 (8% dec.)
Ohlo, 195% o5 (R L70 1LED T% leas
Ohlo, 1861 0.6 o5 1.65 1.76 5% less
Av. 168 188 (8% Inc)
Ear Corn Silage
~ Onio, 195 10 217 215 none
Ohlo, 1000 1.0 181 207 10% less
Av. 199 211 (6% Inc)
Oblo, 1961 0.5 0.5 203 213 (7% fine.) 7% loss

Recommended Levels

From research completed so far, the choice of levels
of limestone or urea to add to silage rests within
quite narrow limits. Limestone or a mixture of lime-
stone and urea appear to be of equal value in stim-
ulating organie aeid production in the silage. Thus
there would be little c!:ou'c between them for this pur-

pose, but if an inerease in protein is desired, urea
15 necessary. Urea is considerably more expensive
than limestone,

Suggested levels to add to silages are presented in
Table 3. Over 0.5% urea is not recommended sinee
limited research has shown that 1.0% urea in silage
deereased appetite in dairy cows.

Type of limestone. High-caleinm or feed grade
limestone, containing about 39% c-nlemru and less
than 1% is 1 d. Dolomitie
llmmtono, which contamn about 21% caleium and 12%
magnesium, has given more variable results in terms
of organie acid | ion and growth resy The
level of ealeinm in the resulting silage is less when
dolomitie limestone is used.

TABLE 3. Levels of limestone and urea to add
to corn silages'.

Limestone 4
Limestone Uren ures
Whole plant silage £1.0% 5% 5% each
Ear corn silage 10% 5% 5% each

h'lB'& i equivalent to 10 Ib. per ton and 1.0% to 20 Ib. per ton of
ailng:

Method of treatment., Several methods of adding
limestone or urea to the silage have been found satis-
factory. One commonly used way is to spread the
materials as uniformly as I;nasibla over the top of each
load of silage, just before blowing into the silo. Thus
as the silage falls into the unloading auger the addi-
tives and silage are mixed. Bo that the proper pro-
portion of limestone or urea to silage is added, a
estimate of the weight of the silage is necessary. If
seales are not available, this can be done by weighing
an average load of silage at a public scale and mark-
ing the wagon.
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