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F O R A G E P L A N T S .

With some assistance from the Agricultural Department of
-Washington, the Experiment Station has been making tests of grasses
and forage plants with and without irrigation. The tests so far do
not promise much with no irrigation, though it may be the work
would have been more successful had not the rainfall for the past
two years been much below the average.

With irrigation we find nearly all the grasses and forage plants
of the country grow luxuriantly, and the question of importance is
to learn which are most profitable to produce. We want to deter-
mine the best two or three kinds, and aside from experimental work,
plant but them until we get something better.

In the Central, Eastern and Northern States, notwithstanding
all that has been written and claimed for a number of grasses and
plants for hay, the farmers continue to sow timothy and clover
practically to the exclusion of all others.

A L F A L F A .

On irrigated lands in Arizona, alfalfa makes such luxuriant
growth and possesses so many good qualities, in hardiness, perma-
nency, feeding value, etc., that we may easily select it as one and
perhaps th© best of any that we know.

Alfalfa is recognized as a most excellent food as hay, or to
feed off by grazing for cattle, and for growing and working horses,
but like red clover is objected to by the owners of driving horses.

For driving horses a sufficient hay supply is derived from the
small grains cut before maturity and cured as hay. This, however,
is a too expensive food for cattle feeding, and fed alone no better
than alfalfa, if equal to it.

The question that presented itself was to find something that



may be fed with alfalfa that will be better than alfalfa alone. Corn
would fill the bill, but corn is too expensive to be used for cattle-food,

S O R G H U M .

Of the plants we have tested, the sorghums promise most of
value, and we have begun investigating their habits of growth, food
value and adaptability to irrigated land. Quite a number of varieties
of sorghum of both the sweet and non-saccharine kinds were planted
at the Phoenix Station last spring and summer for the purpose of
comparing growth, but as on the different plots a considerable'
quantity of forage was produced, we concluded to make a feeding
test in a crude way, to learn how to handle the rather wild range
steers of the territory preliminary to attempting more thorough
work.

As we are receiving frequent inquiries in regard to the feeding
value of sorghum, we have thought it best to publish the result of
this test at the present time rather than to wait until we have given
the question more complete investigation,

F E E D I N G T E S T ,

A stock scale and weighing pen was put in and through the
kindness of Messrs. Hurley Bros,, of Phoenix, 21 steers were provided
for the test. The steers were cut out from a lot of 50 or more very or
dinary range steers and were selected with reference to dividing the
21 head into three as uniform lots as possible. The cattle were not
such as we would select for putting up to feed, to secure best results,
in fattening for market.

Three small fields were fenced off, all communicating with the
scales, and seven bead put in each, numbered A,'Band 0. The in-
tention was to feed one lot alfalfa, another sorghum, and the third
alfalfa and sorghum mixed for 60 days, then finish up on the feed
that gave best results to that time, but this was varied from, as we
did not have sufficient sorghum to complete the feeding.

The steers were-fed twice a day, morning and night, the feed
given weighed and what was left uneaten weighed out, the quantity
being increased and decreased to supply what the cattle would eat
nearly clean.

The cattle were fed in low mangers, one in each field, the lot eat-
ing together. The waste includes what they left and pulled cm to*
the ground and represents about the loss that would occur in ordi-
nary careful feeding in mangers.

The test commenced November 18th. The weights given for
that date are the average of three daily weighings, and the last
weight, February 28th, is the average of weights for two days.

An attempt was made to weigh the steers separately at the start,,
but this was found impracticable with our facilities owing to the
wildness of the steers, they having no regard for a five wire barbed-
wire fence around the field and a corral of poles six feet high around
the scale when they became excited.







F O O D C O N S U M E D .

Lot A, seven steers, for 71 days consumed an average of 38.8 lbs
of sorghum* per head per day of which they rejected and wasted 2.5
lbs each.

In the last 31 days they consumed 34.4 lbs alfalfa each per day,
of which 2.5 lbs were rejected and wasted.

Lot B, seven steers, consumed an average of 33.6 lbs alfalfa per
head per day for the entire period of 103 days, of which they rejected
and wasted 1.2 lbs.

Lot C, seven steers, for 71 days, consumed an average of—
\ 18.1 lbs alfalfa per hoad per day rejecting and wasting 1. lbs.
1 20.5 lbs sorghum per nead per day rejecting and wasting 1.4 lbs.

In the last 31 days they consumed 30 lbs alfalfa per head per
day, rejecting and wasting 1.4 lbs.

It will be noticed that sorghum gives nearly equal results with
alfalfa pound for pound when the two are fed together.

From the single weights it will be seen that compared with other
steers of the same lot there were two quite inferior steers in Lot A,
two in Lot B. and three in Lot C.

Rejecting these very inferior steers, five head in Lot'B and four
head in Lot C made very fair gains for cattle receiving no grain, an
average of 159 lbs, for Lot B arid 182 lbs for Lot O.

The gain of Lot A from December 12th to February 28th, is low,
two steers making no gain during the entire period, and the lot as a
whole showing no increase from December 12th, until after January
21st, when the feed was changed from sorghum to alfalfa, after which
they showed the greatest increase in weight of any of the lots. They
also made the largest increase from the beginning to December 12th,
These results may be partly duo to weighing heavy, i. e. full of feed
or water, on December 12th.

A L F A L F A vs . S O R G H U M .

In this experiment, alfalfa alone, gives a much better result
than sorghum alone, but the combination of the two is superior to
either fed singly, and this is what might be expected, judging the
two feed-stuffs from their chemical composition.

Sorghum, stalks leaves and seed, is rich in carbonaceous, but
deficient in nitrogenous matter for a complete food.

In considerable experience in feeding cattle with sorghum, it has
always given good results, but we have always fed it with grain of
some kind, or cotton seed and its products.

Alfalfa may be classed with the nitrogenous foods, being de-
ficient in carbonaceous material to make a well balanced fattening
food.

Not desiring to discuss the chemical composition and digesti-

*The sorghum used in the experiment included a number of
varieties of the sweet and non-saccharine kinds. It was cut as the
seed were ripening and shocked in the field, and hauled to the feeding
pens as needed and fed without cutting up.
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bility of feed-stuffs at this time, we will simply state that the experi-
ments made in this country and in Europe indicate that a food
that contains one part of digestible protein (nitrogenous compounds)
to from five to eight parts of carbo-hydrates gives best result in
feeding. This is termed the nutritive ratio of the food.

The nutritive ratio of sorghum is one, to fourteen to eighteen,
while the nutritive ratio of alfalfa is about one to four,—the first too
wide, the latter rather narrow,—and a combination of the two should
give better results than either fed alone.

Grain-hay, or corn, with alfalfa should give better results than
alfalfa alone, while cotton seed meal, which has a narrow ratio, ought
to make a good combination with sorghum, and experience in feed-
ing shows that the two make a good ration.

Sorghum and alfalfa fed without grain are open to the objec-
tion that the animal does not get his food in condensed form, as in
grain feeding, hence the animal cannot eat and digest a sufficient
amount to make as rapid gain as when grain is fed.

From two to two and a half pounds gain per day for one hun-
dred days is a good gain for average 1,000 pound steers, fed on hay
and corn in the central states and we are confident that this increase
may be nearly mida with saleated range steers fed on sorghum and
alfalfa, if they can be '"broken" to eat and to feed quietly after
placing in the feed yards.

GAINS FROM OTHER FEED-STUFFS.

While in Texas*, we made two feeding experiments in 1889 and
1890, the first with 48 steers divided into lots of six head each, av-
erage weight of steers 772 lbs.. The average gain of each of the
eight lots of steers in 83 days feeding varied from 148 lbs. to 202 lbs.
per head.

It was a test of different feed-stuffs, hay, corn, cotton-seed pro-
ducts, and corn and sorghum silage.

The second test in 1890 was with 71 steers, a better class of
steers than in the first experiment, divided into fourteen lots.
Eleven of the fourteen lots made average gain per lot from 161 lbs,
to 251 lbs. per head in 90 days feeding, average gain for the entire
lot 205 lbs. per head: and three lots of seven head each made aver-
age gain per lot from 222 lbs. to 279 lbs. in 79 days, ̂ verage for tha
entire lot 244 lbs.

After feeding eleven of the pens 90 days and making average
gain of 205 lbs., and three pens 79 days and making average gain of
244 lbs., the steers in the eleven pens were turned together, feed
changed, fed 20 days longer, when they made average gain of 41 lbs,
more, or average gain on 50 head in 110 days of 241 lbs., while the
other three pens gained 42 lbs. each or 286 lbs. per head in 100 days.

This was an exceptional gain in weights in experimental feeding
with steers weighed singly every ten days, for any disturbance or
excitement of a fattening animal, stops gain in weight for the time.

*Texas Agricultural Experiment Station bulletins No. 6, 1889,
. 10,1890.
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The large gain was due to two causes, first, rich condensed food,

and second, the steers were "broken" and kept quiet dnring the
test.

The "breaking" was done by
D E H O E N I N G

the steers just before they were put into the pens to feed.
The first winter all the steers were dehorned except in one pen,

and ste3r.3 with horo3 left 0:1 mide the loast gain of aiy. If
the horns of a wild steer are sawed off close to the head, he becomes
quiet at once,, and a drove may be put into a pen and they will feed
as quietly as hogs or sheep.

For a moment the operation is painful, but no serious after-re-
sults occur when the work is properly done. We have frequently
had steers step from the dehorning shute to the manger and go to
eating as quietly as if nothing unusual had happened, and in de-
horning cows in full milk no shrinkage in yield or quality has taken
place, showing that it is not a serious shock to the system. From
a humanitarian standpoint it is to be commended where steers arc
shut up together to feed as it stops all fighting. Castration is a
much more serious operation so far as it injures the animaL De-
horning is not desirable except with cattle that are to be phut up to
feed. It should notjbe practiced on cattle that are to run on the
range, nor should the horns be cut off when flies are troublesome.

SORGHUM.

In beginning our study of the feeding question, we have started
with sorghum, because at present it is the only cultivated plant wo
know of except alfalfa that on irrigated lands in Arizona will supply
cattle food at a cost that will permit its use. Sorghum and alfalfa
supplement each other, each supplying what the other lacks to make
a good cattle food.

V A R I E T I E S .

There are a great number of varieties, some of which are sweet,
others not, and some of the latter kind produce more seed or grain
than the sweet varieties.

We have grown and fed a large number of both the sweet and
non-sweet varieties, and while some of the latter, Jerusalem corn in
particular, are highly recommended by Kansas stock feeders, wo
prefer the large sweet varieties for cattle feeding.

We found this winter, and it agrees with our experience in
Texas arid in Mississippi, that the cattle would eat the stalks of the
sweet varieties nearly clean, while of the non-sweet kinds they would
eat the heads, some of the leaves, and reject most of the stalks.
Feeding the two kinds together they take the sweet first.

It does not follow that the best varieties of sorghum for the dry
regions of the west central part of the Mississippi Valley are most de-
sirable for us. They require a plant that will live through long
droughts, while we want a plant that will produce a large yield of
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food material with irrigation, otherwise it will be too costly for our
purpose. Corn daes not ear up well in this very dry atmosphere,
while sorghum grows to perfection and is equal if not superior in
feeding value to a good corn crop; compared in acreage, or in cost
of producing food that may be turned into a given number of
pounds of beef.

C U L T I V A T I O N OF SORGHUM.

Sorghum may be sown broadcast like grain and harvested with
a machine, but grown in this way it makes a very much smaller
yield and of inferior quality as compared with planting in drills and
giving the crop one or two workings.

We prefer to plant in drills three to three and a half feet apart,
on ridges and irrigate between the rows,—can plant any time from
April to middle of July. The crop should be harvested about the
time the seed are hardening. It may be cut close to the ground
and thrown together in loose shocks where it will keep without
spoiling through our winters. The outside of the shock will become
quite dry, but the cattle do not reject the dry stalks of the sweet
varieties.

It will save some waste if the shocks are made large and up~
right and bound with one or two wires.

With sufficient irrigation and stirring the ground between the
rows after each watering, the yield will vary according to variety
from eight to fifteen tons of partially cured forage per acre which
will include from five to fourteen hundred weight of seed equal in
feeding value to about the same quantity of corn. We made a very
fair crop last year, planting in July after wheat, with two very light
irrigations. We prefer planting earlier, but nothing is gained in
planting before the ground is well warmed up in the spring- this
applies to irrigated land, and not where crops are dependent on
spring raine,

FEEDING ALFALFA ON THE GROUND.

While living in Mississippi the writer had occasion to clear up
considerable new ground, and for three years from ten to fifteen
acres of this new land was partially plowed and #owed broadcast,
twenty to thirty pounds orange sorghum seed to the acre in June*
When the cane began to ripenythe latter part of September, steers were
turned in, at first but an hour or two at a time, but after a few days
allowed free access with range over a clover field. We have never
had cattle fatten more rapidly than by this method and never lost
any steers from bloat in feeding in this way, but some losses have
occurred where steers have had access to the young second growth
of sorghum after a crop of forage bas been taken off.

V A R I E T I E S .

Orange, Honduas and Coleman are large and late sweet varie-
ties. Early Amber is a small early sweet variety, good hors© or



mule feed, but too light in yield to be used profitably for cattle
feeding.

Jerusalem corn, Kaffir- White and Yellow Dhoura, some-
times known as Millo Maize, are non-sweet varieties grown largely
in Texas and Kansas. Another plant much like the non-sweet sor-
ghums in growth, and one that has been highly commended by
Southern writers is Teosinte. I have grown it for several years, and
fed, or tried to feed it, and notwithstanding all that has been said in
its favor, I think itjbears about the same ratio to the sweet sorghums
in feeding value that sage brush does to alfalfa.

S O E G H U M S E E D

May be procured from any of the seed stores or through Kan-
sas Commission houses. We have recently ordered a sack from
Sterling, Kas., that cost three cents per pound there.

We will forward prepaid Coleman Sorghum seed and Jerusalem
corn, in one-fourth pound packages^ if applicants will send us four
cents in stamps as long as the supply lasts, or larger quantities of
mixed sweet sorghum, our own growing, on receipt of stamps to
cover postage, to those who wish to plant experimental patches.

Coleman is rated as one of the best varieties for sugar and
molasses, as well as for forage, and will be used for our principal
crop the coming season.

CATTLE F E E D I N G IN AKIZONA.

For several years the writer was engaged in winter cattle feed-
ing in Michigan where the staple foods were corn and hay,— after
that time for seven years in Mississippi in handling a large dairy herd
and fattening beeves, where a series of experiments were made to de-
termine the food value of cotton seed. These experiments were con-
tinued in Texas in 1889 and 1890. During these years the work of the
distillery and other feeders in the northern states, and the extensive
work of the cotton seed hull and meal feeders in the South was fre-
quently inspected. With this general knowledge of the facilities for
feeding cattle over a considerable part of the country, it would seem
to me that we have in Arizona certain favorable conditions for feeding
cattle that will enable us to compete successfully with cattle-men of
other states. First, we Ijave warm and dry winters, no shelter is
required; second, in alfalfa and sorghum, W3 have two crops that
supply a nutritious cattle food for the growth of which our climate
is specially adapted, and they may bs grown at a cost that will en-
able us to produce beef at the minimum expense compared with
other sections of the country. It must be borne in mind, however,
tjiat in

F E E D I N G CATTLE

certain requirements are necessary, the most important of which
is that the cattle must be MADE COMFORTABLE and KEPT QUIET. NO
matter what the feed may be, a steer that is frequently worried or ex-
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cited willl not gain in weight. Second, the steer must have p
ble food, and some variety and occasional variation if possible. Third,
plenty of clean water to drink.

Our winter climate provides for the comfort of the animal, de-
horning will tame the wildest steer, but the noisy, irritable man and
the dog must not be allowed in the feeding lots. In experimental
feeding with frequent weighing and with small lots of cattle, it is
difficult to secure a fair gain in weight with wild steers, and at best
is much less than that made with larger numbers when the cattle
are weighed onlv before and after feeding, and where a considerable
number are kept together.

Correspondence pertaining to the agricultural industries of Ari-
zona is solicited by the members of the Experimental Station Staff*




