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In countries where the climate and o f or conditions
are suitable for its maturing and ripening the corn plant
will produce a large yield of grain per acre.

Throughout

the greater portion of Ontario the best and most productive
varieties of corn will not properly mature beer use of early
fall

frosts.

Many

v a r i e t i e s , h o w e v e r , reach the dough or

even the glazing stage in time to be cut before there is danger of injury from f r o s t , end at this stage of maturity make
one of our best coarse fodders for farm stock, especially
cattle.

Again it is the most productive forage crop that can

be grown in O n t a r i o , and its popularity with stockmen is no
doubt due both to the good quality of the fodder and the large
yield obtained per

acre.

0wing to the coarseness and length

of its stalks,

corn is a comparatively hard crop to h a r v e s t , but the manufacturers of farm implements have now succeeded in perfecting machinery to such an extent that much of the work which
had previously to be performed by hand can now be done by
means of m a c h i n e r y .

The large amount of moisture

contained

in the coarse stalks also makes the curing of the crop difficult.

Even after corn has been cut and dried for some time

it is impossible successfully to store it in the barn in the
may such crops as hay or oats are h o u s e d .

In order to over-

come this difficulty somewhat different methods of curing
and storing are adopted with corn than with other forage crops.
In general one of the following methods is adopted;

The

corn

either preserved by means of a silo, is left standing in the
field in shocks until wanted for u s e , or after having been
more or less completely cured out-of-door, is stood upright
in a shed or barn.
The cost of building and filling the silo is the
most serious drawback to the first mentioned method and prevents many farmers from adopting that system.

To counter-

balance this extra cost there is less waste by the silo method
and the fodder is preserved in a more palatable

condition

than by either of the other m e t h o d s .
It is the popular belief among farmers that if
the corn which is stored in the silo is preserved in a good
edible condition its composition and feeding value arc not
appreciably changed during the curing p r o c e s s .

This may be

said to be practically true as regards c o m p o s i t i o n , but the
digestibility of the different constituents
is materially

affected;

of the fodder

and since the value of a feeding

stuff depends largely upon its digestibility this should always be considered.
It was originally the intention in this work to
compose by means of digestion experiments, green corn, ensilage, corn cured in the field, and also that cured indoors.
H o w e v e r , this was found to involve more work than it was possible to finish in the length of time allowed/

and the experi-

ment had consequently to be confined to the comparison of
the composition and digestibility of green corn and ensilage.
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The nutritive value of a fodder cannot be

ascertained

taken in connection with actual digestion tests, indicates
quite accurately what part of the food is d i g e s t e d , and it is
only this digested portion that is available for the nutrition of the animal.
A digestion experiment is usually conducted as follows:

Healthy animals are fed a weighed amount of the feed-

ing stuff to be tested in such a way as to prevent any possible

waste.

The undigested residue

which

form the solid

excrements of the animals are carefully collected in appropriate bags attached to the animals.
The excrement is dried and w e i g h e d , and representative samples of both it and the feeding stuff arc

taken.

These are ground and analysed in exactly the same

way.

the amount of the food fed and its percentage

From

composition,

the absolute quantity of each constituent, such as protein,
fat, crude fibre, and nitrogen free extract, which is contained in the fodder, and can be calculated.

In like manner

then amounts of these constituents which remain undigested
may be calculated from the solid excrement
animals.

voided by the

The difference between the amount of each constit-

uent in the feeding stuffs and in the excrement gives the amount digested and retained in the bodies of the animals.
Since the urine represents only the waste or broken down tissues of the animals' b o d i e s , it does not require to be taken
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into consideration in order to determine the digestibility
of the feeding stuffs being

tested.

The time occupies in digestion in farm animals varies from three to five d a y s , according to the species.

Conse-

quently it is necessary to feed the animals used in an
in order to be sure that the excrement corresponds to the
feeding stuff being tested.

The experiment proper usually

lasts from five to six d a y s .

While such an experiment seems comparatively
such care and accuracy are necessary in the

taking

simple,

of samples

and in all of the work involved, that it makes the experiment both difficult and laborious.
The results of digestion experiments in Germany
and the United States warrant the following general conclusions regarding the influence of species, b r e e d , e t c . , upon
the digestibility of feeding

stuffs.

Influence of Kinds of Animals:

All ruminants such

as cows, oxen, sheep and g o a t s , seem to digest practically
the same amount of p r o t e i n , fat, nitrogen-free extract and
fibre from the same kind of food.

In

g e n e r a l , horses digest

less of the food constituents than do ruminants.

T h i s is

especially true of the fibre and fat in the grasses.
Influence of Breeds:

The influence of breed upon

digestibility has been studied with s h e e p , but no difference
due to breed has been found.

In general, it is practically

true that different breeds of animals of the same species di-

experim
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gest practically the same amount of nutrients of the same
food.
Influence of individual.
have always been observed.

Individual

differences

The variation is quite w i d e , and

on this account the results with, the kinds and breeds of animals are somewhat obscured, variations in amounts digested
by different individual animals of the same species and breed
being wider than most variations in different
Influence of A g e .

species.

The few experiments conducted

(principally with sheep) indicate very little difference, if
any, to age.
Since the difference in digestibility due to species, breed and age of ruminants are slight, the digestibility of feeding stuffs by sheep may be taken as a fairly correct measure of their digestibility by a cow or steer; the
sheep are/so much easier to experiment with than larger animals that they are generally u s e d .
The corn used in the digestion tests herein recorded was all taken from one section of the field and was as
oven a lot as could be d e s i r e d . It w a s just past the dough
stage, and was all somewhat frosted. A considerably larger
amount was cut down than was actually required for the digestion work in order that the most accurate sample possible
might be procured. About five hundred pounds of corn was
required for each test, and this amount was obtained by selecting sample sheaves from different places in the section
cut. The corn to be fed green was placed indoors and was fed
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within three weeks of the date of cutting.

The part to be

cured in the silo was cut finely, in the usual m a n n e r , and
exactly five hundred pounds put in a suitable b o x , open at
the top.

To prevent the corn in the silo from mixing with

that in the b o x , this open end was covered with two thicknesses of h e m p .

This box was placed in the centre and about

half way to the top of a silo about thirty feet deep.
A rather interesting point was brought out when the
ensilage from the box was fed some four months later.

As

green corn it weighed five hundred p o u n d s , and when fed it
was found to weigh five hundred and eight pounds.

This gain

in weight of eight pounds was not caused by any mixing of the
ensilage in the silo with that in the b o x , and must have been
due to liquid from the corn above soaking into the box.

The

result would go to show that under normal conditions little
or no change in weight occurs when corn is preserved in a
silo.
The following table of composition also shows that
the change in constituents',* such as p r o t e i n , fat, crude

fibre,

etc., is unimportant.
The samples analyzed were taken as follows; - In
the case of the green corn, a representative sample of about
one bushel was taken from the heap of cut corn to be put in
the box in the silo.
ensilage when fed.

About an equal amount was taken of the
Both lots were d r i e d , ground to a fine

powder and thoroughly m i x e d , and final samples of about one
pound taken of each.

The analyses were carefully performed in duplicate and results were not accepted where the duplicates varied more than
three-tenths of a per cent.

To give this duplicate

results

would mean a doubling of the tables which are now long and
somewhat confusing, and consequently only the averages arc
given,

The

methods of analysis adopted in 1898 by the Asso-

ciation of Official Agricultural Chemists were

followed

Percentage Composition of Green Corn and Ensilage.

These figures agree quite closely with tables of
composition given by Warrington, and certain experimenters in
the United States.

There is this d i f f e r e n c e , h o w e v e r , that

these authorities give the composition

of green corn and

ensilage in general and not the composition of the same corn
in both conditions.

They also claim a greater change of the

albuminoid nitrogen to amides during curing in the silo, than
mould appear from the above table.

Perhaps the greatest

change in any constituent in the above table is seen in the
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case of the crude fat or either extract and the increase
of this in the case of the ensilage is no doubt due to certain vegetable acids being extracted by the e t h e r .
In the digestion tests three good sized wethers
about nine months old were u s e d .

Each animal was confined

in a pen about five feet square.

The m a n a g e r , which was

arranged on the outside of the p e n , was fitted with stanchions in which the animal's head was placed while
thus effectually preventing loss of fodder by
Though the fodder was fed in limited

feeding,

scattering.

quantities three times

d a i l y , the sheep would n o t , in all cases, eat all the coarser b u t t s .

T h e s e , h o w e v e r , were removed before each feeding

and w e i g h e d .

They were finally dried, sampled and analyzed

in exactly the same way as the green corn and e n s i l a g e .

A

rubber-lined bag for collecting the faeces was attached to
the animal by means of a suitable h a r n e s s .

The corn was a

complete change of food for the animals and, in order to accustom them to it, they were is each case fed preparatory period of about two weeks before the experiment proper began.
During the last week of this preliminary feeding, they were
fed weighed amount of the corn but the faeces were not collected.

The actual experiment lasted six days, and during this

period the whole of the

faeces

collected and removed from

the bags three times daily.
The following tables give detailed p a r t i c u l a r s .
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Green Corn T e s t .

- 10 Ensilage T e s t .
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were allowed to run loose, and since they wore not permanently marked the numbering of them in the second experiment may
not agree with that in the

first.

A composition of the averages at the bottom of the
tables shows that each constituent has increased in digestibility while being cured from green corn to ensilage.

The

increase in digestibility is much more marked than would be
thought possible were not the facts plainly shown by the
table.

While

the composition, chemical composition, of green

corn and ensilage is recorded by many authors, still almost
no experiments are recorded giving results as to their relative digestibility.
done along this line,

Apparently little or no work has been
Warrington

foddered (grasses and c l o v e r )

says that when green corn

are stored in a silo that a

loss of both water and dry matter takes place.

He claims

also that a considerable portion of the albuminoids are changed to amides, and that the albuminoids that remain unchanged
are rendered much less digestible.

According to the results

obtained by the writer this can scarcely be said to be true
in the case of corn ensilage.

A small percentage of the al-

buminoids do revert back to amides during the curing process
in the silo, but the albuminoids that remain unchanged increase remarkably in digestibility instead of decreasing.
While it is not well to place too much stress on results of a. single set of experiments, still in this instance
there is little evidence to contradict them excepting popu-
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lar p r e j u d i c e s , and. the writer wishes to draw attention to
the fact, that in no case are the results obtained by him conflicting—

all tend in the same

direction

through

do occur in the percentage of the different

differences

constituents

digested by each sheep.
It might more clearly show the actual significance
of the results obtained, were the increase in digestibility
of an acre of corn fodder, when cured as ensilage as compared
with it as green corn, calculated.

The increase in the diges-

tion coefficient of the dry matter may be taken as an average
of the increase in the different constituents and will serve
to illustrate the p o i n t .
The dry

matter

of the ensilage is fifteen per cent

more digestible than that of the green corn.

The average

yields of an acre of feed corn is twenty tons of green fodder.
According to the digestion coefficient of the dry matter of
the 9328 pounds dry matter contained in an acre of corn
4 9 3 4 . 5 are digestible when it is fed green while 6381. 2 are
digestible when the corn has been preserved properly in a
silo previous to feeding.

This difference of 1446. 7 pounds

dry matter is equivalent to the amount of dry matter

contain-,

ed in three and a fraction tons green corn o r , in other w o r d s ,
twenty tons of corn as ensilage are equal in feeding value
to twenty- three tons of corn fed in the green state.

This

must be a very important consideration if true, and we have
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good reason for believing it to be correct, and it makes
another very important item in favor of the silo method of
preserving corn.
in summarizing the foregoing r e s u l t s , we are led
to the following general conclusions: lst.

That under normal conditions, green corn

changes but little in weight when preserved in a silo.
2nd.
not materially

That the percentage composition of corn is
changed

while being transformed from green

corn to ensilage.
"
3rd.

X
That green corn increases in digesibility

to a marked extent when preserved in a silo.
4th.

That the albuminoids are much more digest-

ible as they exist in the ensilage than in the green corn.

