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RELATIVE DIGESTIBILITY OF CHEAT AND CLOVER HAY.

Much controversy has arisen ovr the comparative value of Cheat hay.
Cheat has long been considered a valuable hay-producing plant throughout
the Willan2ette valley. That it grows well there is little doubt. Many
farmers report a yield of three to four tons per acre, and even greater yields
are often mentioned. The average yield is about a tons per acre. This
portion of the State seems to be the natural habitat for several wild species
of Bromus; and owing to the certainty with which Cheat may be grown,
and the uncertainty which attends the efforts of the farmer in growing
other varieties of grasses, it is not strange that Cheat should be retained so
tenaciously.

Cheat is a very hardy plant, easily withstanding such vicissitudes of climate
as are likely to prevail throughout a large portion of Western Oregon. On
low, flat, heavy soil, where water is too abundant during the winter months
for other grasses to thrive, Cheat will make a very good growth. It would
not he easy to find a grass that can surpass Cheat under these condi-
tions. On the higher portions of the land, or on land which is fairly well
drained, there are other varieties of grasses and clovers which may be
grown suscessfully, and which will give much better results when fed to
stock.

The question upon which this report is intended to throw more light is
not a question of growilg Cheat, but rather its value as compared with
Clover, when fed to cattle.

It is a common practice at present to feed Cheat to dairy cows as well as to
all other kinds of stock; and it is with a view of discouraging its growth for
dairy stock especially that these facts are presented.

The question of profit is determined more largely if possible, in dairying,
than in any other branch of farining,hv a proper knowledge of the food supply
It is not a question of quantity altogether, but of quality, and a proper com
bination of food constituents to produce the best results. The dairy cow is a
delicately wrought machine which must not be over worked in consuming a
large amount of material that is not needed, in order to get a sufficient sup-
ply of that which is essential in the production of milk.

When Cheat is fed to dairy cows the creamery man complains of a lack of
milk supply, and this fact implies that the farmer is simply keepiig his cows
without getting proper returns from them. Much is said in these days re-
garding the yield of butter fat as an indicator of the value of a cow in the
dairy; but it is not altogether just to the cow to apply the test before we
have learned how to feed her properly. While the food, under normal con-
ditions, will not materially change the per cent, of butter fat in milk, it will
materially change the total yield by increasing the flow of milk.

It would not be right to discourage the growth of Cheat unless there is
something better with which to replace it. Over a large portion of the
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Willamette valley, where Cheat is now grown, Clover can be grown success-
fully. This has been thoroughly demonstrated on the Experiment Station
farm, and we have seen the same results obtained on other farms in this
portion of the State.

The two factors entering into the value of a foodstuff are its composition
and its digestibility. The first factor is determined by chemical analysis
alone. The second is determined either by actual trials with animals, or
with artifical digestion fluids made to correspond closely with the digestive
fluids of the body. The digestible matter for most of the common cattle
foods has been determined by feeding animals for a stated period upon food
whose composition has been previously determined by analysis. The ma-
terial so used is weighed and the excreta of the animal carefully collected,
weighed and analyzed.

'fhe solid excretum is simply that material which has escaped the action
of the digestive fluids, or the indigestible matter. From its analysis, and
that of the food eaten, can be calculated the amount of the food digested.

The per cents of the various nutrients that can be digested by an animal
are called the digestion co-efficients.

Thus it is seen that chemical analysis is the first and last step in render-
ilig intelligible the results of feeding experiments. It is absolutely essen-
tial to a proper understanding of the material used in rations, if we desire to
feed economically. It is the foundation upon which the whole system of
rational feeding rests. The object of the following experiment; from the
chemical standpoint, was to determine the digestion co-efficients of Cheat
(Brornus Secalinus) hay, and to compare its digestibility with that of Red
Clover ( Trifolium pratense) when fed to the same animal.

It seemed the more essential to set forth the results thus contrasted since
after the publication of Bulletin 39 numerous personssome evidently not
having read the bulletinmade extravagant statements as to what the au-
thor claimed. Now the fact is that the writer never did assert that the hay
in question was ''worthless," for such a statement would be far from the
truth. \Vhat he did intentionally imply was that Cheat did not favorably
compare with several other grasses there named, either from the standpoint
of a food or in economy of production. Cheat, and even straw, can be
made the basis of a ration, but it is certainly poor economy to feed a hay of
low food value when there are others much better which can be had; and it
is still more wasteful, as well as crude and unscientific, to feed either this
or any other coarse food alone, when the advantages to be gained by proper-
ly balanced rations are so clearly set forth in the literature of the day, and
are so well recognized by the most eminent feeders of the country.

The details of the feeding were as follows: A three year old Short Horn
grade steer was selected for the experiment. The animal was placed in a
stall arranged in such a manner that the excreta could be collected without
loss. The apparatus used was that recommended by Professor Armsby, of
Pennsylvania. It is shown in the accompanying illustration. The appar-
atus was round well adapted to the work. The preliminary feeding began
on February 17, J896, and continued till March ad, during which time





TABLE IlCLOVER.

The composition of the two hays was as follows:
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the animal was fed in the same manner as dnring the actual digestion
period. During the last four days of this time the harness was adjusted
to the steer, and the conditions made identical with those of the digestion
period.

The hay was cut as for ordinary feeding, and after being thoroughly mixed
was weighed into rations, and a sample of each placed in an air tight bottle
and brought to the laboratory fur analysis. The first of the prepared rations
was fed to the steer on March 2d, at 5 p. in., and the experiment ended at 5
p. m., March 8th. The water, as well as the food, given to the animal was
caiefully weighed. The amounts of each consumed, together with the
weight of excreta, aud the weight of the animal are given in Tables I and
II. It is somewhat interesting to note the fact that the animal voided 58
per cent Itlore urine during the Clover experiment than when fed on the
Cheat. During the sani time he drank 20 per cent, more water. The
samples of dung were brought to the laboratory where they were reduced
to an air-dried condition, and after being ground till the entire material
would pass through a one-millimeter sieve, were preserved in air-tight bot-
tles till analyzed.

TABLE IcHEAT.

Dates. .

.,-
.

c,

I

Pounds Pounds Pounds Pounds Pounds
March 23 15 22 19 30 988
March 24 15 70 22 28 993March 25 15 40 i8l 33'/ 991
March26 5 49¼ ,6 36 992
March27 25 42¼ x8¼ 32 991
March28 15 47 i8i4 31 992

Total 90 270 II3 I90 ............

Dates.
a

a
5.

a

a,
a :0

a

Pounds Pounds Pounds Pounds Pounds
March i6 37 II/ 29¼ ioo6
March 4 i6 40¼ 7 35 1012
March 5 i6 28'4 3'% 303% loo2
March 6 i6 44 5 34 1007
March 7 i6 32¼ 83% 37l jooS
March 8 i6 33 9 324 ioo6

Total 96 215g '99¼



TABLE III.

For a full description of the terms above employed the reader is referred
to Bulletin 39, but for the sake of reference the following resume is here in-
serted:

Protein, albumenoids, and nitrogenous matter mean the same thing, and
are represented by the white of an egg, lean meat and the gummy part of
wheat. Other things being equal, that food has the highest food value
which is the richest in digestible protein. The function of this class of
bodies is that of muscle forming. The term Ether Extract in the case of
grains might well be expressed by the word fat, which is frequently used,
but in the case of grasses and other coarse foods there is also included color-
ing matter and certain gums. crude fibre is a term used to express the
more woody parts of the plant, and is well represented by paper and cotton
fibre. It is closely allied to starch, and with the next group belongs to the
class of carbohydrates. The Nitrogen-free Extract is best represented by
such bodies as sugar and starch, which together with the Ether Extract and
Fibre serve to form animal fat and heat.

As stated above the indigestible matter constitutes the dung. Tins was
collected during the period of the experiment, weighed and analyzed.

TABLE IV-THE STEER VOIDED AS DUNG.

Of the clover hay. 190,5 lbs
Of the cheat hay, 199.7 lbS

The water-free dung showed the following composition: *
TABLE V.

Dry Mailer.

*The nitrogen was corrected for metabolic nitrogen according to the method suggested
by Dr. Jordan in Annual Report of Maine Station, x885.

Material. Clover. Cheat.

Water
Dry matter

4.27
95.73

Dry
matter.

7.00
93.00

Dry
matter.

Ether Extract 3.35 3.50 1.95 2.09
Protein 14.84 15.50 6.o6 6.52
Crude Fibre 28.83 30.11 31.80 34,19
Nitrogen-free Extract 40.20 41.12 44.10 47.43
Ash 8,lo 8.77 9.09 9.77

Total dry matter 95.73 100.00 93.00 100.00

Clover. Cheat.

Ether Extract 4.5' 256
Protein 15.40 6.89
crude Fibre 33.32 33.i4
Nitrogen.free Extract 32.24 '3.47
Ash... 14.53 43.84

Total. 100.00 100.00

32.37 lbs.
49.10 lbS.
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Prbm the above figures, computing the ingredients of the dung excreted

during the experiment, we have:

TABLE VI.

TABLE VIII-SHOWING DIGESTIBILITY OP CHEAT HAY.

These figures represent the indigestible matter. It is evident, then, that
if these be subtracted from the figures representing tile ingredients eaten,
we shall obtain the amounts digested.

TABLE VII-SIOWING DIGESTIBILITY OF CLOVER HAY.

The following table shows the comparative digestibility of the onstitu-
ents in each food stuff used in the experiment:

TABLE IX-DIGESTION CO-EFFICIENTS,

Computing the nutritive ratio * for each, as determined by the experi-
nient, it is is found to be:

For clover hay. I: 5.3For cheat hay.. 1:15.0

Material. Malir." Erci. Protein. - d
Fibre

Nit roges-

E'tract,
Ash.

In 90 lbs. clover hay 86.i 3.02 13.35 25.94 36.29 7.55In 190.5 lbs. clover dung 32.37 1.46 4.98 10.78 10.52 4.70

Amounts digested, lbs......... .ss.78 '.56 8.37 15.16 25.77 ' 2.85

Nitrogen-Material. Matir Extract Protein. free Ash.

In 96 lbs. cheat hay 89.28 i.86 8i 30.52 42.37 8.72In 199.7 lbs. cheat dung 49.10 1.27 3.38 16.22 II 8 6.66

Amounts digested, lbs 40.18 6 2.43 14.30 2072 2.06

Clover. Cheat.

Dry Matter
45Ether Extract

55 32Protein
63 42Crude Fibre
59 46Nitrogen-free Extract 7' 49Ash
37, 23

Ether Extract

Clover. Cheat.

1.46 i.z6Protein 4.98 3.38Crude fibre
I .78 16.22Nitrogen-free Extract 10.52 21.58Ash
4.70 6.66

Total
2.37 49 10
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The chemical analysis shows that Cheat contains a larger per cent, of indi-
gestible woody fiber than Clover, and less than half as much protein or flesh
formers. In carbohydrates, or those substances which go largely to keep up
animal heat, the Cheat is better provided than the Clover. This to a certain
extent expla11s wh the Cheat gives such favorable results in keepingstock
animals, or those which are being kept over winter. In the fat contained
the Cheat is not nearly as well provided as the Clover.

The nutritive ratio is rather widethat is there is a large proportion of
carbohydrates to the protein, or flesh forming substancesthere being 15 of
the former to one of the latter. It is not economical to require the animal
functions to take care of so niuch crude fiber in order to obtain a sufficient
supply of nitrogenous material. It is cheaper to supply the deficiency by a
better balanced ration. This might be done by feeding liberally with bran
oil meal, pea meal, or cotton seed meal, hut in feeding these concentrated
foods tIme expense is materially increased. The best results will be obtained
when we feed in the coarse food as nearly a complete, or balanced, ration
as possible.

*Foundbvniuitiplyingthe Ether Extract by 24. adding to the product the Crude
Fibre and Nitrogen-free Extract, and dividing by the Protein. It expresses the relation
between the carbohydrates and the protein.


