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UNIVERSITY OF ARIZONA
AGRICULTURAL EXPERIMENT STATION

TIMELY HINTS FOR FARMERS. No. 89.
JUNE JO, 191K

SILOS AND ENSILAGE IN SUBTROPICAL
COUNTRIES.

The increasing agricultural prosperity of those communities in
the cold and humid corn belt^ where dairying predominates, is prob-
ably due to the silo as much as to any other single factor. The silo
has made possible a dependable supply of succulent feed through the
long, cold winter, and has thus increased the annual output of the
herds. By eliminating husking and subsequent care of the grain the
silo has decreased the cost of harvesting and feeding ensilage crops,
and has retained upon the farm much valuable fertilizer. In humid
countries siloing is especially adapted to preserving coarse fodders,
such as corn and sorghums which can not be cured easily as hay; or
crops which suffer loss of leaf and fruit in handling dry, such as cow-
peas.

The lack of silos in the warm, semi-arid Southwest is due to
several causes. The principal forage crop being alfalfa, a considerable
supply of green feed is available throughput the greater part of the
year; and corn, the principal crop for -ensilage in the m>rth, is grown
to a more limited extent. Thus the attention of ranchers has been
less directed to the subject, although four or five silos have thus far



aeen built in Arizona On the other hand, under our climatic condi-
tions, hay can probably be made and handled more cheaply than en-
silage and does not require expensive buildings for Its preservation.

The advantages to be anticipated from silos in this region are
several A supply of succulent feed could be kept available for the
short winter period of poor pasturo and again for the lone; period of
summer diouth. This is especially important where dairying is prac-
ticed and when there is a scant supply of inicrating water jor the pas-
tures in late spring and early summer. In some localities it might
be possible to grow fodder corn or soighum with the summer rams
This forage could be siloed and fed to range stock during the drouth
of the next year or used to fatten them for market. It has been found
by R. W. Clothier, Agriculturist of this Station, that as much as three
and one-quarter tons per acre of sorghum can be produced by dry-
farming methods in some parts of Ari/ona. As he suggestss this could
be preserved as ensilage m succulent condition until needed.

Another advantage of ensilage as compared with dry feed is its
especially favorable influence on the production of milk, increasing
the amount and improving its color and that of the products made from
it. The coarser parts of the forage are also more closely eaten than
when fed dry, and the loss of tender leaves and of seeds avoided

OBSERVATIONS IN NORTHERN APPICA
Although silos have long been in successful operation in cold

countries, there has been no experience establishing their value in
the semi-arid, subtropical Southwest. Observations, however, on the
practicability of «ilos under these conditions have been made by the
writer during recent travels in the French provinces of northern Africa
Several planters were interviewed who are using the silo and others
who contemplate building silos soon. Algeria and Tunis are, in most
respects, very similar to our own Southwest, so that, as far as climatic
conditions are concerned, we may expect French experience to be
of value to us.

A planter at Boufarik, in Algeria, who has been very prosperous
ind is well known throughout that region for his intelligent and suc-
cessful management, has used a cemented pit silo for over thirty yeais
3e states that he fattens three times as many animals per unit of land
with corn ensilage,as are usually fattened with hay of oats and vetch,
locally called * 'forage." His ensilage has kept in good condition in
that climate for two years. In March corn siloed the previous summer
was found excellently preserved Various legumes, including alfalfa,



have been successfully siloed at that place. Alfalfa, however, must
be fully matured or else allowed to dry partially before being put away.
The pomace from the wine presses is also siloed af ter Che residual
alcohol has been distilled off, but the resulting feed is of low value
and probably could not be profitably fed where labor is expensive.

The silos at Boufank are of the old style pit form. The entire
group of pits measuring about forty by one hundred and fifty feet
is divided length\\ise by a central wall and subdivided by cross walls
of stone masonry into smaller pits of from thirty to eisfhty tons ca-
pacity. These pits extend ten feet below and the walls rise four feet
above the ground. The depth is limited to that convenient for re-
moving the ensilage. Doorways through the upper part of the wall
are provided for each pit. The roof is carried on masonry pillars,
leaving the space above the walls almost entirely open. All the pits
are cemented on the inside and provided with cement floors. After
thirty years of continual service these silos are in fa i r ly good condition,
excepting that the longer dividing walls are somewhat sprung from the
pressure of the ensilage, and in some places have required bracing.
The owner has found but one fault in their construction; the roof
is too low to permit stacking sufficient material to make up for sub-
sequent settling. The cut feed is piled as high as the roof will permit,
covered with eighteen or twenty inches of chaff or fine cut straw over
which boards are placed, and the whole weighted w i t h stone. The
straw decays, but the green leed immediately below is generally found
to be yvell preserved. The same planter has recently constructed
other silos on the same general plan, but with higher roofs which
allow much higher stacking and insure a full pit after fermentation
is completed.

Near the city of Algiers, Professor Roger Mares, Agriculturla
Adviser of the Algerian Government, has constructed on his own
farm circular twin silos of concrete after the American model. These
have been in use for two years and were reported to be very successful.
In Tunis several planters were found who used silos to supply succulent
feed during the summer drouth. In no case had any trouble been ex-
perienced in preserving the ensilage. The internal heat of the silo
is so high that it seems to be unaffected by external conditions.

THE SILO
Silos of the pit form described above are not recommended under

our conditions because of the labor involved in packing the ensilage



sufficiently, and in placing and removing the final weighting material.
The losses also are generally greater than \vith above-ground circular
silos. They offer some advantages for siloing small crops which can
not be mixed in the same silo, such as corn and beet leaves and tops,
because they are easily divided into smaller units by partitions. This
is not practicable with the round silo. The high silo has been found
to be most economical because the weight of the contents is sufficient
to compress all but the top layers of ensilage, and these can be fed
before they spoil

A discussion of the details of silo construction is not within the
scope of this publication. Such information, however, is readily
accessible in any of the numerous handbooks on silos, farm manage-
ment and kindred subjects. For that reason only a few of the leading
principles will be mentioned.

Silos should be round because that form encloses the greatest
volume with the least wall space and leaves no sharp corners to prevent
the settling of the ensilage. For the same reason the inside walls
should always be as smooth as possible. They may be built of masonry
concrete or wood. Masonry silos are highly satisfactory when ce-
mented smooth on the inside, but their cost is usually prohibitive.
Concrete silos are durable and will find favor in localities where cement
is moderate in price, and lumber expensive and subject to rapid decay.
Since protection from frost is unnecessary in the Southwest, reinforced
concrete silos with relatively thin walls could probably be constructed
to advantage. Wooden silos are most popular where lumber is plenti-
ful because they are serviceable and easily and cheaply constructed.
In northern climates, with care not to have them in use during the sum-
mer, they last many yeais.

The older forms of wooden silo were built of staves set on end
and held together by iron hoops provided uith tightening devices.
This form has proved very satisfactory. The newer structures are
built of 2 x 4 studding erected on a suitable circular foundation and
bound together both inside and outside by a double layer of tightly
fitting wooden hoops, arranged to break joints. These hoops consist
of thin boards bent and nailed to tht studding. Tarred building paper
may be placed between the layers of hoops to make the silo more im-
pervious to air and better protect the material next the wall.

The size of the silo should be governed by the number of animals
to be fed. The volume of ensilage removed daily will vary with the
iepth from which it is taken, since the material "near the top weighs



about one-third as much, volume for volume, as material at the bottom.
One cubic foot per day, however, may be taken as the average quantity
consumed by each dairy cow. In very warm countries it is desirable
to use daily at least four inches of the unprotected surface material
to prevent spoiling. Expeuenee may show that even more must be
removed. For this reason the silo should not be too large. Two
small silos will be found more serviceable than one very large one.
The silo should be as high as consistent with convenience in filling,
since by this means the pressure is increased, air excluded more per-
fectly and preservation oi the ensilage insured. However, when very
high silos ?re used and the cut material is quite green* the pressure
near the bottom sometimes becomes sufficient to press out the juice,
This is to be avoided. The empty silo must be one-third higher than
the column of ensilage it is to hold; and then it will require refilling
two or three times at intervals of several days to have it final!v three-
fourths full.

Care must be taken in choosing a well drained place for the silo.
It is scarcely necessary to add that the silo should be placed so as to
economize laoor in 1 ceding. It must be remembered, however, that
the odor of ensilage is ^apidly absorbed by milk; and, therefore, the
silo should not be directly in the feeding room, nor should ensilage
be fed immediately before or during milking.

THE ENSILAGE
Most crops with solid stems are suitable for ensilage, but those

with hollow stems carry so much air into the, silo that the ensilage does
not keep well, although very^ green oat hay has been successfully siloed
with cowpeas. The material used must not be too moist or the
temperature of the first fermcntation^will not be high enough to destroy
those germs that cause excessive acid fermentation, and the ensilage
will be too sour. If not moist enough, air is apt to find entrance, re-
sulting in moulding and decay of the entire mass. If crops are too
green and moist they should be wilted before being siloed; and, vice
versa, if too dry, a little water should be sprinkled over the cut ma-
terial. By observing these points even alfalfa and over-ripe corn
have been successfully siloed. The loss of nutritive matter during
the fermenting process depends largely upon the exactness with which
these conditions are obtained. In the poorly prepared pit silo this
loss may attain forty percent or more, while in the well prepared round
silo the loss may not exceed five or ten percent.



The fodder may be chopped or shredded by any of the ensilage
cutters found on the market. The cut material which is carried into
the silo by an endless belt elevator or by a blower should be well dis-
tributed. " A cone of chopped fodder must not be allowed to accumu-
late in the center, as this tends to sort the ent-ilage into coarser and
finer portions. The weight of the cut material will usually be sufficient
to pack the center. It is essential to tramp the edges well since the
material is apt to shrink away from the walls and admit air, spoiling
the ensilage on the edges. This is done best by a man tramping around
the ed^e with his back to the wall. The corners in a square silo must
be packed with special care. A covering of boards over the top is all
that is usually found necessary to preserve the top layer; but the
added protection of a layer of finely chopped straw or chaff will prob-
ably repay the labor. Some have even sowfi grain thickly over the
top", which soon sprouts and forms a cover almost impervious to air.

At Boufarik, corn for ensilage is planted so thickly that no ears
form. It is then cut soon after it has corne into tassel. This practice
is contrary to the best American usage in the corn belt, where the ears,
which are left on the stalks, greatly improve the quality oHhe ensilage,
since a large part of the nutritive material of the plant is in the ear.
In this connection, it is well known that in dry countries corn is fer-
tilized w i t h great difficulty and unless it comes in silk and tassel during
humid weather very few grains are formed.

BEET LEAF AND TOP ENSILAGE
Beet leaves and tops for ensilage should be freed of dirt and sand

by washing, regardless of any losses such treatment may incur. They
should be well drained and somewhat dried, but need not be chopped
before being put into the silo.

This material sometimes contains as much as 3 1-2 percent of
oxalic acid in the d^y substance of which one-half or more may
be soluble in water. Oxalic acid has the property of with-
drawing lirne from other substances, with which it forms an
insoluble oxalate. For that reason it is best not to feed beet
leaves or beet leaf ensilage to growing stock, since it is apt
to produce unduly soft bones by rendering insoluble the lime necessary
for their nutrition. Even for mature animals the oxalic acid should
be rendered harmless by adding one or two pounds of slaked lime per
ton of leaves and tops when they are siloed. Since beet leaf ensilage
has marked laxative properties, it must be combined with a liberal
amount of straw or other dry forage. It is best adapted for feeding



steers, but may also be given to sheep Bair} cows are said to prosper
on it ptovided it does not exceed one-third of the total ration.

Corn ensilage may be fed to most farm animals, but the best*re-
sults will be obtained when fed to dairy co\\s, due to its favoiable
action on milk secretion. Sheep may be given ensilage \\ith profit
if sufficient other dry feed be provided, since they usually thrive best
on a rather dry ration. Steers for shipping may be fattened to ad
vantage on a ration composed largely of ensilage, but should be finalh
fed on drier feed so as to lose less in transportation.

In certain sections of semi-arid countris e where dry-farming car
be practiced or flood waters utili/ed in growing corn and sorghum,
the silo will probably be found to enable the feeder to use more ad-
vantageously the natural pastures, which during part of the year
produce more than enough torage for the herds and flocks that can be
permanently maintained upon them

\ E.


