


OUR COVER 
At the present time, only limited experience has been had in self 

feeding silage. Originally it was estimated that 12/1 width of silo 
would be required for each head of livestock. However, a number of 
good dairymen in the state that are self feeding have found that 
only a 6" width of silo is required for each head. On this basis, a 20' 
wide silo would accommodate 40 head of dairy cattle. 

Self feeding of silage has perhaps not been adopted as readily by 
beef cattle feeders as with dairymen, but experience has shown that 
an even larger number of beef cattle can be self fed. 



FOREWORD 

The Missouri Experiment Station has conducted research on 
silage over a long period of years. The research has included work 
on production of crops for silage, making silage, construction of 
silos, methods of feeding silage, and the value of silage for beef cat­
tle, dairy cattle, sheep and brood sows. Results of this research have 
been published in bulletins and circulars by the Experiment Station 
and Extension Service. 

The information on silage is here summarized and published as 
an integrated story in which each reader may find ideas which will 
be useful in his operations. 

J. H . LONGWELL, 

Dean of the University of Missouri College 
of Agriculture and 
Director of the Missouri Experiment Station 



Top 9uality corn s il age w as nutritio nall y ade9uate fo r ewes during preg· 
nan cy w hen it was suppl emented w ith soy bean mea l, I /.~ po und per head 
dll ily lind a mi xture o f stea med bo nemea l and sa lt. Lambing pe rcentage 
ave raged aho ut 160 and the lambs w erc slro ng and [he ewes mi lked well. 
Corn silage was constantl y before the ewes w hi ch a llowed lhem to con· 
sume I. rge amounts, up to 13 po unds per head daily 
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Silage --
Feed of Excellence 

SILAGE IS THE BEST known substitute for pasture. Silage 
has the advantage of being less susceptible to damage 
from adverse weather than does hay. The first cutting of 
alfalfa frequently is damaged by rain. This same alfalfa 
can be put in the silo while much too damp to bale or 
stack, and it makes good feed. 

Too Few Silos 

Silage has so many advantages, it is surprising there 
are so few silos on livestock farms. 

Why do we have so few silos? The answer may be 
found in the cost of harvesting and storing the crop. 
Farming today is a form of mechanized production. Even 
the smallest commercial operator has tractor equipment. 
No longer do we have the stationary cutter and corn 
binder. These have been replaced by the field chopper. 

Ownership of a modern chopper equipped with pick­
up and row crop attachments requires an investment of 
approximately $2000. Interest on the cost and deprecia­
tion on the machine amount to approximately $4.30 a ton 
for 60 tons of silage; $1.75 a ton for 150 tons of silage or 
a reduction, because of increased volume of $2.55 for 
each ton. 

There are many other harvesting and storing costs. A 
tractor must be provided to pull the field chopper. The 
silage must be hauled to the silo and packed in it. The 
farm family must do the work in cooperation with neigh­
bors or hire workers to do it. A silo must be built and 
kept in repair. When all of these expenses are considered, 
the total cost makes silage look like expensive feed to the 
farmer who cannot keep each item low. 

How Costs Can Be Lowered 

Silage is good feed , but successful use of it requires 
that the cost of harvest, storage, and delivery to the ani­
mals that eat it be kept low. Here are some suggestions 
for lowering the cost of silage: 
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1. Use a horizontal (trench silo). The floor and sides 
should be paved with cement and it should be 
equipped with a creep so the animals can eat the 
silage where it is stored. 

2. The farm business should be large enough to 
keep the cost per ton of providing harvesting 
equipment low, or the farmer should work with 
neighbors toward cooperative ownership and use 
of items such as field choppers, blowers, and 
other specialized silage-making machines. 

3. Farmers interested in lowering silage costs should 
investigate the cost of hiring a custom operator 
to cut and store it. In many cases, the owner of a 
small herd can get the work done at lower cost 
than he can do it himself. This is especially true 
if satisfactory cooperative harvesting rings can­
not be organized. 

The silage being used on Missouri farms now ap­
proximates 3,000,000 tons a year-roughly the equivalent 
in feeding value of 1,000,000 tons of hay. Around one 
fourth of this quantity is grass silage-made from small 
grain crops, Sudangrass, and other grasses and legumes­
and the remainder is fairly evenly divided between com 
and sorghum crops. 

The production of silage in Missouri and in the 
United States has increased greatly in the past 10 years 
and is still increasing at an accelerated rate. 

Corn -

Sorghum -

SILAGE PRODUCTION IN MISSOURI 

Acreage 
Tonnage 
Acreage 
Tonnage 

(in tons) 
1949 

53,616 
409,609 

Grass Silage - Acreage 

28,415 
242,777 
insignificant 
inSignificant Tonnage 

ESTIMATED SILAGE PRODUCTION IN 
THE UNITED STATES* iin tons) 

946 1956 

1956 
118,000 

1,003,000 
118,000 

1,156,000 
130,000 
636,000 

Grass Sitage 400,000 13,500,000 
Corn Silage 36,000,000 54 614,000 
*Not inClUding SOrghum and Sllaangrass siiage. 



Most Forage Crops 

ALL G REEN FO R AGE CR.OPS can be made in to sil age. 
The crops mosr commonly used in Missouri are corn , sor­
ghums, legumes, g rasses and cereals. Good silage results 
when th e cro p is cut at th e ri g ht stage of maturity, 
chopped fme, the moisture content contro lled, we ll packed 
and the air excluded. 

The meth od of harves ting should ht the pl an for 
storage, handl i ng and feeding. Any of the common types 
of sil os- trench, or uprig ht -will preserve sil age sa tis­
factOril y. O ne should be chosen which bes t hts the fa rm­
ing operation. 

Sil age making involves bacteriologica l and chemical 
changes. Acid production which prevents the g rowth of 
undes irable bac teri a and prevents tO tting (putrefaction) is 
th e most important . Good quality silage is characteri zed 
by a mild , pleasant aroma, slightly acid tas te, green color, 
and freedom from mold and sliminess. 

Silage pI' vid es a high quality, palatabl e, succul ent, 
low OS t f, ed for any season of the year. It is good drouth 
in suran e, and ex tends the benehts of g od pas ture 
through periods of short pas ture and the winter month . 

Silage crops may be put in to the silo when weather 
does no t permit curing them into hay or dried forage. 
Su ch crops are thus saved for feed. More co lor and vita­
mins are put in to the milk when the crop is conserved 
and fed as silage. 

Make Good Silage 

The loss of nutri ents-dry matter, protein , min erals 
an I vitamins-is less than when th e crop is made into 
dry fodder or hay. Losses caused by rains, sun bleaching 
and shattering of leaves are reduced. Low grade and weedy 
cro ps whi ch would no t make good dry forage may be 
made into sat isfac tory silage. 

Silage is ordinarily more economical and a more satis­
factory fet:: d than dry corn , sorghums or other dri ed for­
age. It is ea ten with alm ost no was te. It is cleaner and 
has less dust. W hen devoted to silage crops the ground is 
cleared ea rl y and it may be prepared for anoth er crop. 

Th e rop devoted to sil age may be stored in less 
space and usuall y at I wer cos t. A cubi c foot weighs 
about eig ht or nine times as much as a cubi foo t of 
loose hay and contain s three times as much feed value. 

Fire hazards are eliminated when the crop is stored 
as silage in stead of as dried roughage. It is well adapted 
to intensive farming as it helps make p ss ible the keep­
i ng of more .Ii ves tock on the fa rm. 

Most sil os arc nor covered as a prcvcnrio n against spoilage. A good joh 
of tamping is a rea l ne ess i[y however. H e re, howeve r. sil o was covered 
with asphalt tre:.[ed paper wc ig h[ed down w ith sawdus[ A type of cover­
ing that is receiving an increasing ly large aOloulll of usc of la[e is plas tic. 
Such plasti c comes in w ide widths, se ll s fo r .s low as 2~ pcr s9 . fe and 
in mos[ ins[ances does an exce ll ent jo b o f p rcvenrin g spo il age. Edges 
need [0 be weig hted down to keep O Uf air. Usually best way [0 do 
[h.is is to pl ace dirt aro und ed ges w i[h front end mo unted scoop. The 
plastic does not need [0 I e entirely covered - just the edges. 
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This dirt ramp makes fillin g of thi s silo casi r bec.use load of sil age is broug ht up dirt ramp rather 
than up slope of sil age in this above g ro und silo. Eng ineers developed both the above g ro und and 
the below g ro und trench silo because each has its place on Missou ri fa rms. T he silo needs 10 be prop· 
erl y loca ted fo r convenience and access ibility. By hav ing both des ig ns. ir is poss ihl e to select one thal 
best fits t he loca lio n. In fl arte r arcas where silos should be located nc", buildings. lhe above ground 
unit is ideal. 

Use of Silage Preservativ e 

Corn , sorghum , and simil ar crops require no pre­
serva tive but give best resul ts when the dry matter con­
tent is at least 27 to 30 perce nt (70 percent moisture). 
Grass silage withour preserv~ tive should contain 30 to 35 
percent dry marter (65 per ent to 70 percent moisture). 
Lower moisture contents tend to result in molding and 
spoilage. 

Higher moisture content of grass sil age may be re­
duced to the proper level by wilting. Preservat ives help 
co preserve and impr ve the qu ali ty in legume or grass 
silages when put in the silo direct fro m th neld with­
out wilting. The addition of preserva ti ves, of course, in­
creases the cost. 

It see ms desirable to add a preservat ive where the 
moisture content of the crop is high, especially in legume 
crops. N o preservative is needed when the moisture con­
tent is between 65 and 70 per ent, while the addition f 
water is more important than a preservative if the crop 
runs below 65 percent in moisture. 

Preservatives in Making Silage 

A number of materials have proven satisfactory as 
preservatives. Blackstrap molasses can improve the quali ry 
of silage and add to its feeding value because of the sugar . . 
It ContaIns. 

Approximately 10 pounds of molasses should be 
added to a ton of cereal crops, 60 pounds to mixed grasses 
and legumes, 70 t 80 pounds to legumes, and 80 to 90 
pounds to soybeans that are ensiled before th e seeds ar 

for med. A ga llon of molasses weighs about 12 pounds. 
The amount can be measured rather than weighed. 

The molasses can be run in to the bl ower of the sil ­
age cutter as the silage is put into the silo by placing a 
barrel on an elevared platform and running a pipe fr m 
the barrel co the CUller. A valve attached co th e end of 
the pipe can be lI sed to regulate th e fl ow. 

Grain as a Preservative 

Excel lent grass silage can be made by adding ground 
corn or orher ce real grains as a preserva tive. One hun­
dred pounds of ground corn should be added to each ton 
of cereal grain silage, 150 pounds to mixed grasses and 
legumes, 200 pounds to legumes, and 250 pounds to soy­
beans. Ground barl ey, whea t, rye or sorg hum grain may 
be substituted for the ground shell ed com . W hen ground 
om and cob mea l are added to rhe sil age, the amount 

should be increased by one-fourth over thar of shelled 
corn. 

Two hundred pounds of ground g rain added to a 
ton of green materi al onraining 25 percent or 500 pounds 
of dry matter will lower the moisture contellt from 75 to 
about 69 percent. 

It is estimated by research workers that about 80 per­
cent of the feeding value of the grain is recovered when 
the ca ttle consume the sil age. Th e use of grain reduces 
seepage and it improves tb e feedi.ng value enough that 
tbe grain rations can be slightl y reduced. 

The ground grain can be added as th e silage goes 
into the blower by means of a hopper in whi ch the rate 
f flow can be contro ll ed. 
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Use of Sodium Metabisulphite 

This material does a good job of preserving the color 
and quality of grass silage. T he cos t of the material is 
moderate and it is relatively easy to apply through the 
hopper o n the field chopper or blower. Seven to eight 
pounds per ton is required for best results on small grains 

and g rasses while 10 to 12 pounds is best fo r immature 
legumes. 

Sod ium metabi sulphite does nOt add feed nutrients 
co the silage but it does help reduce seepage losses. It al­
so helps preserve the carotene or vitamin A content and 
red uces odors to so me extent. It often improves the 
palatabili ty of the si lage. 

'1 

This 16' wide, 8' deep 300 ton apa Ity below trench SIlo was the first p oured in the sta te with the 
tilt up walls. Ready mixed concrete was used and the total COSt per ton storage capacity was less than 
IS. 

Silage--
A Good Winter Feed 

GOOD QUALITY ROUGHAGE for wincer feeding is a major 
requirement in any livestock enterprise involving cattle 
or sheep. Storage of hay or fodder has long been used by 
livestO k men but even under the bes t of conditions eh 
loss of nutrients is high. The prim consideration in all 
attempts to provide wincer ro ughage is to preserve the 
crop at its best stage of growth and to minimize the los. 
of nutrients. 

Corn and sorghum crops have been successfull y en­
siled in this country for many years and there is no doubt 
that as silage more nutrients are retained than when the 
crops are made in to dry roughage. More recently there 
has been an increased interest in hay crop silage. 

How Silage Preserves Nutrients 

In order to understand how the ensiling process helps 
preserve nutrients let us first cons ider w hat happens in 
the silo. 

W hen a green f, rage is well compacted in a silo the 
living plant li s ontinue to respire or breathe for a 
s hort time, perhaps five hours. During rhis t ime the 
oxygen entrapped in th e silo is used up and carbon di­
oxide is given off. Ie is also during cbis period chat heat 
is produced, tbe amount be ing related to the available 
oxygen nd thus to the size of the panicles and degree 
of compression. After the xygen is used che second and 
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most im portant phase of sil age making begins. Thi s in­
vo lves lact ic acid fermentation and is carried on by lactic 
ac id bacteri a which attack the soluble arbohydratc in th · 
planr cells and convert it to la ti ac id and other organic 
acids. This phase is usually complete in rwo to three clays 
and ar the end of rhis peri od th e lac ti c ac id content is 
about one to 1.5 percent of the fresh materi al. 

The mass is <:juire acicl and has a pH of about four. 
W hen thi s amount o r ac id has bee n formed, fermenra­
ti on is checked and after rwo to three weeks prac ti ca ll y 
all action has ceased. If fermentation has been su cssfUl 
and air is exclucled rhe sihge will then keep indefini te ly. 

W hen hay is dried in th e fi eld uncl er rh e bes t of 
wea ther conditions ell respirat ion goes on for a periocl of 
time and rhis, coupled with mechanica l loss, may amounr 
to about 20 percent of the dry matter. If rained upon the 
loss may be mu h greater. 

AJ.rhoug h the loss of dry matter in silage making 
may approach that f hay making under good condirions, 
there is little or no loss from rain in silage making and 
more important the rop ca n usuall y b ensiled at the 
pr per stage of maturity wirhout interferen e from weather 
onditions. 

Silage Holds on to Carotene 

Fr m the standp int f nutrition the preservati n of 
protein , t tal digestible nutrients and arotene or vitamin 
A a tiviry is of greatest imp rean e. The losses of protein 
and TDN in field -cured hay wi ll average about 25 per-
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cent whereas the losses in wilted silage average le s than 
20 percent. 

I t is in the preserva tion of ca rOtene th at silage has 
the stronges t adva ntage. Alth ough thi s important nu­
tri ent is readily lost in all methods of forage preservation , 
th e loss in silage mak ing is probabl y less th an in any 
method except artifi cial c1ehydration. To <:juo te an exam­
ple from " Feeds and Feeding" by Morrison, the carotene 
contcnt per pound of dry ma tter of al falfa when fed after 
various merhods of processing was; wilted sil age, 28.1 mg; 
dehydrated hay, 26.0; field hay (good weather), 5.4 mg 
and fi eld-cured (rained on), 1.7 mg. 

arorene is sensiti ve to ox idation and is rapidl y de­
stroyed during fi eld drying or hay. As much as 80 per ent 
of th e arotenc ontent of a crop may di sa ppea r during 
2 h urs of drying in the fi eld , rhe desrru ri on being ac-
elerated by sunlight. Not on ly docs ensiling minimize 

expos ure to sunlight and oxyge n, but even more im­
portan t it allows the crop to be harves ted when the 
carotene onrent is hig h. Th e on entration of arorene 
in the leaves where it is m st abundant decreases marked­
ly as the maturiry of a plant advan es. 

Distribution of Carotene 

Recent data collected at the Miss uri Experi'"Qcnr 
Station show the distribution of carotene in th e corn 
plant at the ti me it is ready to be ensiled: 

This large trench silo, se l( unlo.ding wagon and (ront end mo unted 
rractor scoop makes the job of feeding hundreds of cattle easy. Here the 
machin ry do s much of the work. 



Dry Weight Carotene Carotene 
Portion of 10 plants per lb. in 10 plants 
of plant lbs. mg. mg. 
Leaves 2.15 52.2 112.1 
Stalks 4.54 2.3 10.3 
Shucks 2.26 2.7 6.2 
Cobs 0.69 
Grain 2.75 1.3 3.6 
Total 12.39 10.7 132.2 

When the leaves begin to dry the carotene content 
drops rapidly. A decrease of four or five percent in mois­
ture content may decrease the carotene content as much 
as 50 percent. 

The compositions of some typical Missouri forages as 
fed during the winter months have been determined by 
the Missouri Station and a brief summary is presented in 
Table I. Analysis of fresh alfalfa shows an average 
carotene content of 90 mg per pound of dry matter. 

When alfalfa is made into hay under average Mis­
souri farm conditions the carotene decreases about to 
five mg per pound. Ensiling preserves a much higher pro­
portion of the carotene in all crops. 

TABLE I--NUTRIENTS IN REPRESENTATIVE MISSOURI ROUGHAGES1 

Type of Forage 

First Cutting Alfalfa 
Second Cutting Alfalfa 
Third Cutting Alfafla 
First Cutting Red Clover 
Second Cutting Red Clover 
Lespedeza 
Ladino Clover 
Timothy 
Brome Grass 

No. of 
Samples 

27 
33 
25 
22 

8 
28 

5 
22 
11 

A. Hays 

Crude N-Free 
Protein Extract 

% % 

19.3 
19.1 
19.6 
14.8 
16.1 
16.1 
20.1 

9.0 
17.0 

41.2 
41.2 
42.0 
46.4 
47.4 
46.6 
43.2 
48.4 
40.3 

B. Silages 

Carotene 
mg.jlb. 

3.2 
4.9 
6.4 
5.0 

12.0 
21.2 

3.6 
4.9 
9.1 

Alfalfa 1 15.3 33.7 
43.4 
44.0 
40.2 
62.8 
53.6 

88.0 
26.7 
27.0 

Alfalfa Brome Timothy 3 12.8 
Orchard Grass Ladino 5 11.9 
Red Clover Timothy 1 13.2 9.7 

2.3 
2.4 

Corn 1 9.2 
Corn-Sorgo Mixed 1 10.2 
1. Calculated on a dry basis from data in Missouri Research Bulletin 533. 

Silage For Stress Conditions 

Observations made at the Missouri Experiment Sta­
tion show that silage may possess nutritional value not 
indicated by the usual chemical analysis. The superior 
value of silage has been recognized by livestock men for 
many years, but the reason for its superiority has not been 
known. 

Recent studies show that silage stimulates cellulose 
digestion by the microorganisms in the rumen. Further­
more, it contains an antibiotic-like substance which elimi­
nates undesirable organisms from the rumen and helps 
maintain a normal flora. Thus silage is of particular value 
to animals under stress conditions such as disease or ab­
normal environmental temperature. 

During the drouth in the summer of 1954 the signifi­
cance of nitrates in forages was dramatized by heavy 
losses among cattle fed drouth stricken corn and other 
forages, and at least one Missouri resident lost his life 

while filling a silo. 
His death was attributed to the oxides of nitrogen, 

toxic yellow fumes , which had accumulated in a partially 
filled silo during one night of fermentation. The high 
concentration of this noxious gas was due to the ac­
cumulation of nitrate in the stunted corn plants which 
were being ensiled. 

The nitrate content of plants depends on several 
factors-stage of maturity , nitrogen content of the soil 
and species of plant. The less mature a plant the more 
nitrate it is likely to contain. Corn plants stricken by 
drouth during July or early August are likely to be high 
in nitrate. The stalk of the corn plant is highest in ni­
trate content and on a dry basis may contain as high as 
eight to 10 percent of potassium nitrate. 

A nitrate content in the total ration of cattle over 
0.5 percent is a potential source of trouble in loss of 
production if not in death of the animals. 
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Nitrate Is Reduced 

D uring the fer mentation process in the silo a por­
tion of the nitrate present, is redu ed and g iven off as 
gas or converted to non-toxic compounds. O n the aver­
age one may expect a decrease of one-(h ird in the nitrate 
content after putting up the silage. T hus silage making 
does tend to decrease tbe danger of ni trate rox ici ty, as it 
does prussic acid poisoning, but it does not assure safety 
if original forage is extremely higb in nitrate. 

Use Care In Filling Uprights 

Extreme ca re must be exercised during the fil ling of 
upt ight sil os to be sure that a man does not enter a gas-

Silage •• 

lilled silo. The space above the sil age may be filled with 
carbon dioxide, a heavy gas which excl ud es esse ntial 
oxygen, in any case, or if the ensiled forage is hig h in 
nitrate there may be a high concentration of the much 
more rox ie, ox ides of nitrogen. 

The latte r may cause lung damage and even death 
hours after exposute to a high concentration of the gas. 
T he blower should be allowed to run for several minutes 
before a man enters a par'tialJ y filled silo. 

This self unl oad ing dev ice powered by elcnricity climillares hand labor 
of taking sil age from upright si lo. All th at is necessary is to push a but­
ton at rhe base of the silo. The auger pulls the silage to the cente r and 
suction picks it up and forces it dow n th e chure iota an un loading wag­
on or sil age cart. 

The Milk-Maker 
SILA E IS USED MORE EXTENSIVELY for dairy cattle 

than for other classes of I ivesrock. 
Silage is usually worth more per 100 Ibs. of dry mat­

ter than hay made from the same cr p. Milk production 
is slig htl y increased when silage is included in the ra­
tion . "Grass silage" is popular and ex tensive ly used for 
dairy cattl e. Th e sil age is about equal in feeding value 
but co ntains more protein than corn or sorghum silage 
and less high prate.in supp.lemenc is required. 

Silage g ives best resul ts when fed with s me hay or 
other dry roughage. Feeding some combination of silage, 
legume hay and concencrate feed ord inari ly results in the 

larges t, most economical mi lk production. Cows produce 
more milk on a ration in which both silage and hay is 
used as compared with dry roughages alone. Normal feed­
ing is at the rate of one to one and one-half pounds of 
hay and three pounds of silage per 100 pound s, Iive­
weight. 

Three pounds of silage is equal to and replaces one 
pound of hay. The amounts of hay and silage may be 
vari ed widely, according to availabi lity and cOSt but it is 
recommended that at least five to seven pounds of hay be 
included in any ration where silage is used. 
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Grass Silage Is Laxative 

The condition of dairy cows eating large amounts of 
silage should be watched. Like fresh spring pasture, grass 
silage especially is laxative. It is also somewhat low in 
energy. For these reasons the amount of the grain ration 
may have to be increased to maintain the body weight of 
the cow under certain conditions. 

Silage Is High In Carotene 

Milk usually will show more yellow color when 
'grass silage is fed, often approaching the color of milk 
produced by cows on pasture. This is due to the high 
carotene content of the silage. 

Silage should be fed after the cows are milked to 
minimize absorption of the silage odor into the milk. 

The nitrate and carotene contents of miscellaneous 
silage samples analyzed recently are shown below: 

Description of Silage 
Drouth corn harvested 

in July, 1954 
Corn, 60 bu. yield, 1955 
Wheat + 60 lb. molasses 

per ton 
Sudan + 60 lb. molasses 

per ton 
Corn, 60 bu. yield, 1955 

KNOa Equiv. 
% of D.M. 

1.30 

0.37 
0.06 

0.56 

0.51 

Carotene 
mg. per lb. D.M. 

25.5 

5.2 
17.5 

8.2 

2.0 

It is obvious from the above table that both the ni­
trate and carotene contents of silage may vary widely, 
depending somewhat on the stage of maturity. The less 
mature plants will be higher in carotene but will tend to 
be higher in nitrate also. 

The nitrogen content of the soil will have a direct 
relation to the nitrate content of the plant usually, but 
it has little or no effect on carotene. High nitrogen fer­
tilization will increase the yield of corn silage, but one 
must guard against a level that will cause nitrate toxicity 
in the silage. 

Silage Good For Heifers 

Silage is excellent for growing heifers but they 
should be started on a small quantity and the amount in­
creased gradually. Usually it should be fed with dry 
roughage. The feeding of limited amounts of silage may 
begin when heifers are four to six months of age. 

Silage in Dairy Feeding Plan 

High quality roughages possessing the physical and 
'Chemical characteristics associated with palatability and 
high content of feed nutrients, such as are grown on fer­
tile soils during a favorable growing season, when sup­
plemented with a suitable grain mix containing about 20 

percent of mill feeds, oil meals, or both, usually supply 
adequate amounts of all vitamins and minerals except 
salt, required by dairy cattle, with 70 percent of the 
nutrients from the roughage. Silage provides a succulent, 
palatable, high quality dairy roughage at low cost. It in­
creases milk production, puts more color and vitamins in­
to the milk, is good drouth insurance, and makes it pos­
sible to keep more animals. It permits the maximum use 
of land. 

Silage Serves On Wide Livestock Front 

Silage can be very excellent or very poor feed. 
Whether it is good or bad depends largely upon the 
species, the condition of the plant when it was cut for 
silage, and the curing techniques. Each of the variety of 
silage-producing plants could be put into one of the fol­
lowing groups: 

Group I -silage made from corn, sorgo and milo. 
Group II -grass silage from small grain and similar 

plants. 
Group III-legume silage. 

Assuming that all the above silages were cut and 
cured equally well, silage from corn has the highest value 
per ton. To put other silages on an equal basis would re­
quire the following additions: sorgo and milo silages will 
usually require the addition of one half pound corn or its 
equivalent daily for each 100 pounds live weight of cat­
tle; grass silage and legume silage will require even a 
trifle more grain. 

Legume silage, is, of course, higher in protein than 
corn silage; so is grass silage. Legume silage, in many 
cases, requires no protein supplementation, grass silage a 
small amount and corn silage a larger allowance of pro­
tein concentrate supplementation. 

Calves Gain Best On Corn Silage 

Let us look at the uses of corn silage for farm live­
Stock. Since it is a roughage it can be used best by 
ruminants. It may, if desired, make up the entire rough­
age for cattle and sheep. The greatest return from corn 
silage is attained when it is fed to calves so that they 
gain 1 ~ to 1 % pounds daily. To make 100 pound gain 
in tests conducted by the Missouri Agricultural Experi­
ment Station, 500 pound calves required 1500 pounds of 
silage and 100 pounds of protein concentrate and the nec­
essary minerals. Cost of gain was held to a minimum. 
When fed to yearling cattle the efficiency was not quite 
as great, that is about 2000 pounds silage and 100 pounds 
protein concentrate. 
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Silage -- For the 

Beef Breeding Herd 
This self unlo:ading wagon nor o nl y feed. ; il age hut wi ll 
mix g rain or even molasses with the si lage and place it in 
the fence line bunks. It is not even necessary to gCt into 
, he lots w it h the ca ttl e. A paved slab 12 feet wide on the 
carri e side stabi li zes the lot. Pasture is ava il ab le mostly (o r 
a clean bedding down area. 

SILAGE IS AN EXCELLENT FEED for the beef breeding 
herd. It is moist and suc ulent and tends to st imulate the 
milk flow and keep the diges ti ve system we ll regulated. 
Including some sil age in the winter ration of cows hav­
ing fall or winter calves is a g od practice. 

orn silage combines grain and roughage in about 
the rig ht proportion for cows nursin g ca lves and its 
high yield per acre enables th cowman to winter a con­
siderable number from a limited acreage, if necessary. 

Corn Silage in the Ration 

Corn silage, because of its corn co ntent, is usually 
considered a higher COSt feed than straws, stovers, mixed 
hays or other oarse roughages. For this reason it is 
usually fed to grade beef cows in limited amounts along 
with so me cheap dry roughage whic h is fed according 
to the appetite. 

If the supply of ilage avai labl e is limited, other 
roughage may be fed during the early part of the wimer 
and the corn si lage sh uld n t be included in the ration 
until the cows start to alve. Feeding a limited amount of 
go d quality legume hay or protein supplement is also 
desirable with corn si lage. 

A satisfactory ration (or the average size b ef cow 
would be 35 to 40 p unds f orn si lag and five to six 
pounds of legume hay per day. Fifty pounds of rn sil­
age and 10 pounds of soybean, c tt nseed or linseed 
m aJ would also make a good ration for cows with win­
ter calves. Sorghum silage may be substituted for the 
corn silag in these mtions. 

Mi xed grass and legume si lage and small grain sil­
ages are silages that may be available. They are usually 
ve ry satisfactory for wintering beef cows. Including a 
small amount of dry hay in the ration is desirable when 
mi xed grass and legume silage is used. 

Used To Fatten Cattle 

Si lage may also be used to fatten ca ttle. Usua lly ad­
ditional gra in feeding is required to fini sh cattle to the 
grade of choice. L w grade-medium or less-cattle may 
sometimes be finished to the grade that such cartl e war­
ranl by feeding only high quality corn silage supple­
mented properly with pr tein concentrate and min erals 
or legume hay. In some cases silage may replace hay c m­
plctely if supplemented properly, in others a combination 
of the two seems best. 

Sheep Utilize Silage 

heep also can utili ze silage to g d advantage. In 
tests onducted at the Missouri Agricultural Experiment 
Station bred ewes were wintered on orn silage as the 
only r ughage. It was supplemenrcd with soybean meal, 
.3 pounds per bead daily and minerals provided by steam­
ed bone meal and salt. The results were excellent. The 
lamb crop averaged nearly 1.6 lambs per ewe and they 
had an abundant supply of milk foe their lambs. orn 
and mil silage may also be used to fatten lambs, how­
ever, rhe rate of gain is lower than when the ration is 
more concentrated through using grain. Top quality si­
lage is essential. 

-13-



Feeding Silage To Hogs 
THE USE OF SILAGE FOR HOGS is limited to older 

animals that are being maintained, or for those where 
small gains will be satisfactory. The most practical use of 
silage is for sows during pregestation and gestation. Ma­
ture sows can make better use of silage than can gilts. 

Many farmers feed more energy than the sows 
actually need during gestation and the sows become too 
fat. Feeding silage is a good way to reduce the energy in­
take and to keep the sows from getting too fat . Reduc­
ing the fatness of the sow results in better sow perform­
ance and decreased cOSts per pig. 

Silage A Pasture Substitute 

Silage will supply nutritional factors during the win­
ter which may not otherwise be supplied unless the farmer 

is feeding a well balanced ration. In this respect, silage 
is considered as a substitute for pasture. 

Silage must be of high quality so as to be palatable. 
The consumption of silage will be increased if it is fed in 
large flat bottomed troughs and the protein supplement 
and grain are spread over the top. Moldy silage should 
never be fed to sows. 

Feeding silage to the average size swine herd can­
not be justified unless it is available and fed to other 
livestock. 

Silage alone is not a well balanced ration and it 
must be supplemented with protein, minerals and pos­
sibly vitamins. Additional grain needs to be added to 
grass silage for both sows and gilts. Grain may also need 
to be added to corn silage with the amount depending on 
the amount of grain in the silage. 

Silage in Crop Planning 

ADVANTAGES OF SILAGE in crop production manage­
ment include: 

1. Better stands of grasses and legumes following 
small grains. 

2. Remove crop earlier, get succeeding crop in more 
timely, or permit double cropping, helps preserve stands 
of legumes in meadows and increases annual yield. 

3. Harvesting more total digestible nutrients per 
acre, releasing acres for other uses. Particularly valuable 
on small farms and may be valuable in the future from 
the standpoint of the Nation's food supply. 

4. In years or months of plenty, surplus forage, such 
as silage, can be stored very efficiently for use in times of 
shortage-a way to utilize more effectively our fluctuat­
ing supply of forage growth. 

Taking the general accepted saving of an increase of 
50 percent of total digestible nutrients for the corn and 

sorghum crops when made into silage, as compared to 
harvesting the grain and dry forage, would give a hay 
equivalent of 247,000 tons saved annually. 

A U.S.D.A. experiment at Beltsville, Md., reported 
by the Bureau of Dairy Industry, gives the following 
comparisons on nutrients conserved from the growing 
crop as hay and in different types of silage structures. 

LOSSES IN PERCENT 

Crop Storage Field 
Hay-with rain 35 
Hay-with no rain 22 
Grass silage-Stack 2 
Grass silage-Trench Silo 2 
Grass silage-Upright Silo 2 
Grass silage-Gas tight Silo 2 
Grass silage-Gas tight Silo 8 

(wilted to 46% moisture) 

Fer-
men- Seep­
tation age 

5 
3 

11 7 
10 7 

9 7 
9 7 
3 

Spoil­
age 

12 
6 
3 

To­
tal 
40 
25 
32 
25 
21 
18 
11 

Silage Yields High Hay Equivalent 

AN AVERAGE NUTRIENT LOSS of 35 percent in hay 
making in Missouri is probably not an excessive estimate, 
considering the amount of hay completely ruined and 
never stored, and the amount that is rained upon before 
storage. A high estimate of 25 percent nutrient loss on 
the average in silage would mean that the grass silage 

now being made gives a saving of an additional 25,500 
tons of hay equivalent-making a total feed saving from 
silage of 272,000 tons of hay equivalent annually. Better 
ensilaging procedures could increase these savings. Still 
further savings with silage compared to hay are realized 
during feeding operations. 
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A study several years back by C. L. Day, Agricultural 
Eng in eer ing Department, showed that the average cost 
of harves ting and stor ing three tons of row crop sil age 

was about the same as for one ron of hay. Harvesting 
and stori ng three rons of grass silage cost about Vi more. 

Variety and Fertilization Affects Silage Produced 
A PR ELI M I NA RY TEST co nducted in 1952 suggests 

thar va ri ery and fertili za tio n may influence grea tl y the 
q u~nti ty and qualir y of sil age produced. A stud y of rhe 
fo ll owing table will I rove inreresting: 

DRY WEIGHT IN POUNDS PER ACRE 
Ear s Sta lks 

Hybrid: 
U.S. 13 5047 3765 
Dixie 17 5257 6553 

Nitrogen Level: 
None 2954 3471 
120 lb. 5817 5780 

So me va ri eti es may produ e mo re tonn age bur a 
lower proporti on of grains than ochers. 

Heavy fertili za ti on may in crease not only tonnage 
but also the proportion of g rain and protein in the 
roughage. The qu antity and qu ali ty of sil age produ ced by 
sorghums probabl y va ries in a mann er simil ar to that of 

Ear s and Stalks Protein % Protein 

8812 489 5.54 
11810 590 4.99 

6425 285 4.43 
11597 667 5.75 

lorn with respect to va ri ety and b rili za ri on. Dry sta lked 
vs. sweet stalked varieti es arrecr palarabi li ry in the sor­
ghums. 

The tabl e be low shows th e sil age yield of small 
gra ins from a tes t in 1955. These were Cut in the ea rl )' 
co medium doug h srage. 

Date of % Moisture Tons/ Acre Silage Pounds/Acre of 
Harvest 

B-400 Barley May 14 
Pawnee Wheat May 19 
Vigo Wheat May 28 
Balboa Rye May 7 
Tetra Petkus Rye May 29 
0 -205 Oats June 9 

Here an economica l method was worked out co pour con· 
crete fence line bunks. 2\12 cubic ya rds or concrete poured 
20 lin ea l feet o f bunk. 24 reet or rcus uabl e rorms were 
used to po ur abouc 800 feec of bunk on chis rarm . 

When Cut at 68% Moisture Grain When Rife 
73 5.2 2074 (43.2 bu. 
68 6.9 2940 (49.0 bu.) 
67 8.5 2766 (46.1 bu.) 
71 6.9 
71 9.3 
77 6.3 2416 (75.5 bU.) 
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Crops Have Differences 

K ind s and varieties of crops differ in date of harvest. 
yield, and composition. 

Nitrogen ferti lization of grains and g rasses not on ly 
influences yield and chemical co mpositi on, but also the 

A concrete slab 12' wide 4" thick and with thickened edg es was poured 
to stabilize platform w here livestock stood to ea t si lage. O ne cubic yard 
of concrete pOll red abovt 6' of this 12' platform. 

FOR MANY YEARS IMPROVEMENT of silos has con­
sisted of finding a better wall treatment, add ing a roof, 
putting in more reinforcement , or planning a simpkr 
method of erection for upright type silos . 

Important as these may be for durabili ty , appearance, 
economy , or sa fety, real challenges are to perfect a self­
feedi ng meth d , to devise a mechanism ~ r remova l of 
silage, and to find economi al ways to score, preserve, and 
hand le large amountS of grass silage. Research and devel­
opme nt in the University of Missouri, College of Agri­
culture's agricultural engineering department have been 
directed to meet these challenges. 

The hori zontal silo lends itself to these improve­
ments. Silos in this category range from a simple unsup­
ported stack to the permanent concrete above-ground or 
below-ground sil os. The stack provides low cOSt storage 
at a sacrifice of sUage qualiry. 

One step better than this is the below-ground un­
Ii ned trench wh ich does give some sidewall protec tion 
against spoi lage, but sti ll can be considered as only a 
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moisture Co ntent at a g ive n s tage of maturity, all of 
w hich are important in tlie quantity and qu ality of the 
feed preserved. 

In one test 35 pounds per acre of nitrogen increased 
the silage yield of whea t and oa ts by about two rons per 
acre. 

Kind 

of 

Silo 

You 

Need 

temporary structure. T he permanent horizonra.l silo, ei ther 
above-ground or below-gro und , with permanent-type 
floor and walls, fits in well with a long-time silage-feed­
ing program. 

Emphasize The Practical 

Horizontal silos will serve present-day farming opera­
[i ons best if they are economical and ompl etely func­
ti o nal. To be completely functional they must be con­
venientl y 1 cated, des ig ned fo r minimum losses, and 
constructed for durabili ry and long service. They should 
be adapted al s for self-feeding or for efficient feeding by 
use of mechanical equipment. 

T housands of temporary unlin ed trench silos have 
be n constru ted during the las t few years. Man y of 
these have been pia ed in inconve nient locations be­
cause the terrain near [he feedlots was not sui table. 

On so me farmsteads where a sloping terrain with 
adequate drainage is avai lable near the feedlots a trench­
type permanent silo can be constructed economically. In 
many cases, however, above-ground construction will be 
required. 



Pressures on Walls 

The design and construction of economical and 
practical above-ground horizontal silos have created some­
what of a problem, since self-supporting walls are neces­
sary. 

Until 1953 and 1954 when the initial research work 
was done at Missouri on silage pressures in horizontal 
silos, there was little design information available. In­
formation on lateral stresses and overturning moments on 
silo walls during and after the packing of silage was 
needed. 

From these data, pilasters, poles, posts and other 
lateral supports could be designed and an estimate of 
unit pressures established for the design of the planks 
and panels between the supporting members. Tests were 
conducted during the years 1953-55 to determine this 
needed design information. 

Data for both long and short cut grasses and legumes 
at various moisture contents were obtained and have been 
reported in Agricultural Engineering Journal papers form­
ing the basis of a bulletin now in preparation. 

Conclusions drawn from the studies : 
1. Maximum unit lateral pressures of 125 to 150 

pounds per square foot will occur temporarily at 
a depth of from one to two feet below the silage 
surface during the filling operation. 

2. At depths below the two-foot level of silage the 
unit lateral pressures relax to approximately 100 
pounds per square foot. 

3. A single-unit pressure curve for the total depth 
of silage changes constantly during the silo-fill­
ing operation but soon after the silo is filled be­
comes practically a vertical pressure curve of 
about 100 pounds per square foot from the two­
foot depth, from the top, down to the six-foot 
depth. 

4. The average concentrated lateral loads caused by 
the packing tractor ranged from 135 to 190 
pounds at the silage surface. The horizontal load 
on the silo wall two feet below the surface is 
not affected appreciably by the tractor. 

5. A lateral concentrated load of 200 pounds at 
the surface caused by the packing tractor, is jus­
tifiable for design purposes. 

Construction Materials 

Above-ground horizontal silos have been designed 
with tilt-up concrete wall panels and pilasters, concrete 
blocks, and with pressure treated poles and plank walls. 
A silo has been constructed on the Agricultural Engineer­
ing Farm using all of these materials so that the dur­
ability of the materials and their effects on silage quality 
can be observed. Results will be reported as they become 
available. 

Filling the Horizontal Silo 

Maximum assurance of minimum top surface spoilage 
on horizontal silos can best be provided during the filling 
operation. Forage should not be overly mature and should 
have a moisture content above 65 percent on the wet 
basis. 

The forage material must be continuously packed in 
the silo during the filling operation with a heavy farm 
tractor. Each load of silage should be spread evenly in 
the silo to permit effective packing. The packing tractor 
should be operated for an hour each morning prior to the . 
placement of any new forage in the silo. 

A self-unloading wagon is an excellent way to spread 
the silage evenly, and a wagon of this type can have 
many uses around a livestock farm. 

Feeding From Horizontal Silos 

The horizontal silo lends itself readily to self-feed­
ing techniques, to removal of silage with a tractor and 
scoop and to hand pitching. 

A Missouri survey found that an average of 50 

minutes per ton was required to hand pitch silage from 
horizontal silos into trailers or trucks and transfer it in­
to feed bunks by hand. 

Com silage fed to 500 pound steer calves during the winter of 1957 pro­
duced excellent results when supplemented with soybean meal and a 
salt-bonemeal mixture. A ton of silage supplemented with 140 pounds of 
soybean meal produced 158 pounds of gain per ton of sil:tge fed. In this 
case a 10 ton yield of silage produced 1580 pounds of beef per acre; a 15 
ton yield produced 2,370 pounds per acre and a 20 ton yield, 3,160 
pounds per acre. 
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O ne hand pitching operation can be eliminated by 
pitching directl y in to a portable bunk. O bserva ti ons in­
dicate that the tractor and scoop is the mos t effi cient way 
to remove silage mechanica ll y from hori zontal sil os. 

Many scoops leave the face of the unfed silage loos(:n­
ed and ragged, and a fa irl y high rate of sil age removal is 
needed to kee p spoil age to a minimum. Sil age o n be 
loaded into wagons, trail ers, or tru cks, from hori zo ntal 
silos at a rate of from 300 to -100 pounds per minute and 
dir ec tl y in to feed b unks at a rare of 260 pou nds per 
minute. T ime fo r th e latter ty pe of operation is directl y 
re lated co the di sra nce between the feed bunks and the 
sil o. 

Removal of the silage fro m the si 10 is generall y only 
about half of rhe job of feeding it. The oth er half of the 
o perati on onsists of pl acing the sil age where it is to be 
ea ten. This operation can be done by hand or mechanized 
in one of three different ways: (1) self-unloading wagons, 
(2) feee! bunks conveyors or (3) carri er sys tems over the 
feed bunk. 

Hane! pitching o f silage fro m wagons in to feed lot 
bunks requires about 30 minutes per to n. Self unl oad­
ing wago ns will unl oad at a rate of about one ton in 15 
mtnutes. 

Self-Feeding Silo Economical 

Self-feeding sil age from a hori zontal sil o requires a 
minimum of labor o n the patt of the operato r, but does 
require good management for maximum sati sfacti on. In 
the first place, p roper pLanning for a self-feeding operation 

is necessary. Th e relati ve amo unts of hay and silage 
sto red must be balanced properl y so the lives tock may 
self-feee! both throug hout the feeding season with a mini­
mum of rationing of eith er. 

The width of silo mu st be des ig ned to all ow from 
four to six inches of silo width per head of I ivestock. This 
prov id es suffi cient feeding space when th e ca tri e have 
access to th e sil age 24 ho urs per day. At a rate of con­
sumpti on of 40 to 50 po unds per anim al, thi s removes 
si lage fro m the exposed surface at from fou r to six inches 
per day . T hi s is fas t eno ug h ro eliminate spo il age from 
ex pos ure. 

Self- Feeder Labor Requirements 

The labor requirements of se lf- feeding are for (1) move­
ment of th e feeding ga tes, (2) re moval of top surface 
spoilage and (3) removal of manure from the sil o. Move­
ment of fceding ga tc mu st be co ntro lled by th e operaror 
to force th e livestOck to eat the silage that fal Is down in 
front of t he ga te. T his may need to be done onl y every 
third o r fourth day. 

It may be do ne w ith a large crow bar or with the 
tractor. The remova l of spoilage is a hand operation that 
would normally be done at th e tim e the feee!ing ga te is 
moved. This mayor may no t be of sig nificance depend­
ing up n the amount of surface spo il age. Cleaning of the 
si lo is an operati on thar can readil y be done with a tractor 
and bl ade so that Jabor and tim e requirements o f this 
job are minimum. 

llere is a good type silage self feeding rack. 
attl e smnd on platform making further 

anchoting L1nnc essary. When livestock can 
no longer reach silage it is simple matter to 
SCOOt racks forward 
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Self-Feeding Gates 

There are two basic designed of self-feeding frame­
type gates including the self-supporting and the suspend­
ed. A third method uses electrica ll y charged wires to 

control feeding. The frame-type gates must be srurdy as 
the animal exerts cons iderable pressure on them attempt­
i ng to reach fresh silage. 

The self-supporting type gate with the platform has 
been fount! to be very rigid and successfu l where other 
lypes of self-s upporting gates have nor held up much 
more than one season without cons iderab le rei air. They 
should be designed to fit the silo. If the silo is more than 
12 feet wide, two se tions shou ld be used. 

In a suspended-type gate the top bar, which rides 
on. the si lo wall , must be sufflc ienrIy strong to support 

the gate itself and also the pressures exerted by the cattle. 

Must Fit Silo's Shape 

This type of gate must be designed to fit the shape 
of the silo guite closely. It is necessary to anchor the top 
bar on the wa ll s at each position throughout the feed· 
ing season and have the bonom bat of the gate fit closely 
enough to the si lo floor to eliminate riding up over the 
silage. 

A II frame type gates must be provided with at least 
a 12- i nch so lid plank at the borrom to preven t excessive 
waste of silage. 

The "hotwire" feeding gate has been used successful­
ly by some feeders , however, the height of the wire and 
its movement reguires carefu l management. 

Planning Ahead in Improving Silage 

We'll be hcaring more . houc "chore cractors" because chey are necessary to make chis type of labor 
saving livestock handling unic po sib le. Si los and paved lots need to be cleaned every few days and 
chis chore cractor makes rhis possible from the tractor seat. 

LTTT'LB TS KNOWN ABOUT the fundamental processing 
of silage making-what goes on, or what shou ld go on, 
in the fermenrati n process to make the best si lage. What 
is known has been developed largel y by the "trial and 
error" technique. More knowledge of the fundamental 
processes f chem istry, bacteriology, and plant physiology 
involved it appears might open up the field fot practical 
developm nts that could resu lt in top quality sil age all 
of the time at lowest cost. 

This work would imlotve more i1iformation on the joll{)w-
ing: 

a. The seguence of chemical and biological changes 
during fermentation and storage. 

b. What nutrients the microorganisms act on, and 
what fermentation products are produced under different 
conditions. This wou ld include types of bacteria in the 
fermentation process and their differences during the dif­
ferent stages of si lage making. 

c. Chemical and physical studies to determine the 
effect of varying plant structure and composition on pre-
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servati on p rocesses and losses during fermenrat io n and 
sto rage, 

d, Info rm arion o n the changes in protein and non­
pro te in nirrogen including the fo rm atio n o f poiso nous 
nitrates and ni tri tes , 

e, K nowledge o f vitamin , min eral and poss ibl y an­
tibio ti c losses a nd changes , 

f. Info rmation on the sum o f all these effects on the 
losses fro m rhe silo and their effect on nutri ent va lu e of 
the sil age, 

Such fundamenra l know ledge would enable the plant 
breeder to develop crops for sil age guality as well as 
guantit y, a nd would be a base for developing m os t ef­
fi c ient fertili zing and crop produ cti on practices, Ie would 
aid in deve loping harvesting, toring, and feeding prac­
ti ces tlut would prov ide th e mos t fe ed nutri ents at the 
lowest cost, 

Problems that need study: 

a, Quality o f silages produced : 
1. From variou s crops at differe nt moisture con­

tents and stages of maturity. 
2. With and without the use of preservatives, and 
3. Stored in horizontal , upright, and gas tight silos, 

Q uality is exp ressed fin aJJy by animal perform ance 
and in vol ves pa lata bility, nutriti ve gu ality, and water 
content as affecting consumption and production , 

b, Types of storage-cos ts and re turns, Compari sons 
o f convenri onal types w ith gas-t ig ht silos, and the use of 
pl as ti c film s to prov ide gas- tight storage. 

T he full poss ibiliti es o f gas-ri g ht storage need in­
vestigatio n. If rel atively chea p, gas- tig ht stOt'age could be 
developed, all ind ica ti o ns are tha t thi s process could re­
vo luti o ni ze forage process ing and ass ist g rea tl y in me­
chani zation o f feeding operario ns. 

c. Cos ts of different types o f harves ting and srorage 
peratl Ons, 

d, Effec ti veness and pract icability of various types of 
covers for horizontal silos. 

e. Loss o f mmients from " feeding face" of sil age un­
der summer onditi ons, 

f. Spoilage and nutri ent loss o f silage made in spring 
as compared to thar made in fa ll. 

g. Ferril izati on, and cropping practices for silage pro­
du tio n, 

h, ropping sys te ms bes t related to s ilage produc­
ti o n, StOrage and handling und er different conditions. 

i. Tes ting and breeding cro p vari eti es better suited 
for sil age needs. 

This silag carr makes tbe job of feeding beef cattle easy. Wheels are brake drums from 
old car. T rack is feed bunk w hich slopes about 8" in 60 feet to make loaded cart al ­
most propel itself. Door of cart opens and silage spills out back into feed trough as 
carr moves along. The angle irons bere are arranged so that they can be removed and 
wagon or tru k can al so b driven under chute for more flexihle and variable type of 
feeding. 
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Recent Silage Research 

at Other Stations 

(FROM USDA FARM PAPER LETTER) 

Trench Silage Costs Less-It costs $5.18 to harvest, 
store, and feed a ton of silage when an upright silo is 
used, compared with $3.93 with a trench silo, according 
to a cooperative study by the USDA and the Alabama 
Experiment Station on 71 Alabama farms. Spoilage was 
2.3 percent greater, however, with the trench silo. The 
biggest item of cost, harvesting, was found to vary by 
type of machine and type of silo used. For trench silos, 
it cost $2.12 per ton with field forage harvesters and 
$2 .94 with binders, including some use of mowers. The 
cost of feeding from upright silos was found to be 96 
cents a ton , compared with $1.23 for trench silos. 

When To Harvest Sorghum For Silage-The best stage 
for harvesting sorghum for silage is when the seed heads 
reach the medium hard dough stage, according to Forage 
Crop Specialist Carl Hittle of the University of Illinois. 
If sorghum silage is made when the plants are less mao 
ture, too much acid develops, Hittle says, giving strong 
flavor and odor. On the other hand, if sorghum is al­
lowed to mature much beyond the hard dough stage, the 
grain will get too hard and will tend to pass right through 
an animal without being digested. 

Corn Silage OK For Brood Sows-A recent report from 
Purdue University, based on three years of research there, 
shows that corn silage can be fed to brood sows during 
gestation with satisfactory results. The experiments 
showed that the feeding of good quality corn silage, 1.5 

pounds of a high quality protein, and minerals free choice, 
resulted in a 20-percent reduction in feed costs, an in­
crease of 1.4 to 2.0 more pigs per sow at farrowing, and 
an increase of 0.3 to 1.3 more pigs per litter at weaning. 

Late Sorghum OK For Ensilage-Late plantings of sor­
ghum that do not mature before a killing frost can be 
made into fairly good ensilage, according to Extension 
Agronomist J. C. Swinbank at the University of Nebraska. 
It should be dried out somewhat before ensiling, though, 
he says. One way to tell whether the sorghum is dry 
enough or mature enough for silage is to twist a stalk 
with the hands. If a little juice is visible on the twisted 
cane, the moisture content is about right. Swinbank says 
immature sorghum that has been withered by drought 
can also be used for ensilage but it may be necessary to 
add water in order to make the forage pack well in the 
silo. 

How To Guard Against Silo Filler's Disease-At silo· 
filling time there is the danger of "silo-filler's disease" 
caused by the poisonous gas-nitrogen dioxide that may 
form in fresh silage. USDA scientists suggest these pre­
cautions when filling all tower silos: Run the blower for 
10 minutes before going into any partly filled silo and al­
ways keep the blower running while inside; watch out 
for irritating odors. Nitrogen dioxide is heavier than air 
and collects near the surface of the silage. The gas tends 
to settle in the silo chute and around the base of the 
silo; watch out for yellowish brown fumes because they 
are a sign of nitrogen-dioxide gas. If the silo is dark, use 
a flashlight; keep children and animals out of the silo and 
away from it during filling; after the silo is filled, wait 
at least a week before going inside and, if necessary, put 
up a temporary fence to keep children and farm animals 
away from it. 
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Silos need to be properl y located fo r conve nience. T his above ground concrete tilt up wall sil o is 
loca ted adj ace nt co ncrete paved area . lI ere self feeding hay barn , self feeding silo, loafing barn and 
milking parlo r are loca ted as a compa(1 unit. Lots are paved w ith 4" of concrete to keep livestock out 
of the mud. Buildin gs supplemented by windhreak fences g ive cartl e protection from winter w inds. 
Chores are reduced to a minimum because practi ca ll y no hand handling of feed is necessa ry. 
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YOII bave "June i11 January" whe" silage is included h/ the feeding 
progra1l} .. As poin/ed out in this bu/letitt, silage is a good substitute for pm­
lure duritlg the winter mOtlths. Tt is 0[1011 t·eferred to as "emmed pLlstllre," 
and may be fed tbe year around with beneficial ,·emlts. 
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