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Stock Feeding.

—_ Y

F. A. GULLEY. M. MBS,

FORAGE PLANTSH.

With some assistance from the Agricultural Department of
-Washington, the Experiment Station has been making tests of grasses
‘end forage plants with and without irrigation. The tests so far do
uot 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 luzuriantly, and the question of importance is
to learn which are most profitable to produce, We wani to deter-
mine the best two or three kinds, end aside from experimental Work,
plant but them until we get something better.

In the Central, Eastetn and Northern States, notWIthstaadmg
all that has been written and elsimed for a number of grasses and
plants for hay, the farmers continue to sow timothy and clover
practically to the exclusion of all othera.

ALFALFA.

On irrigated lands in Arizona, alfalfs makes such' luxuriant
growth and possesses so many good qpalities, in hardiness, perma-
nency, feeding value, ete,, that we may easily select it a8 ono and
perhaps the best of any that we know,

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

For driving horses a sufficient hay supply is derived from the
#mall graing cut before maturity and cared as hay. This, however,
is a too expengive 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



LZ)

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

SORGHUM.

Of the planis we bave tested, the sorghams promige most of
value, and we have bagun 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-seecharine kinds were planted
at the Phoeniz Station last spring and summer for the purpose of
comparing growth, but as on the differemt plots a considerable
quantity of forage was prodaced, we concluded fo wake a feeding
test in a crude way, to learn how to handle the rather wild range
steers of the territory preliminary to altempting more thorough
work.

As wo are receiving frequent inquiries iz regard to the feeding
valne 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,

FEEDING TEST.

A gtook soale and weighing pen was put in and through the
kindness of Messrs. Hurley Bros., of Pheenix, 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 gelected with reference to dividing the
21 head into three as wniform lots as possible. The catile were not
guch ag we would seiect for putting up to feed, fo secure begt results,
in fattening for market.

Three small fields were fenced off, all eommanicating with the
scales, and seven bead put in each, numbered A, B and C. 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 regsulis to that time, but this was varied from, as we
did not have sufficient sorghum to complste Lhe feeding.

The gteers were fod twice a day, morning and night, the feed
given weighed and what was loft nneaten weighed out, the quantity
being inoreased and décressed to supply what the cattle wonld eat
nearly olean,

The cattle were fed in low mangers, one in each ﬁeld., the lot sat-
ing together. The waste includes what they left and pulled on to
the grourd and represents about the loss that would oocur in ordi-
nary careful feeding in mangers.

The test commenced November 18th. The welghts 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 ounr facilities owing to the
wildnesg of the steera, they having no regard for a five wire barbed.
wire fence around the field and a corral of poles six feet high around
the rcale when they became excited.
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WEIGHTS AND GAINS OF EACH LOT.
Zrg g T e oA B
S18 8|58 &g gd
HHEREEEINE
Wi, T8 8|98 22188
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SRR ENEN I BN Y
_ S I g
Weight of Lot A. ...[6996%(7242 7238(7204{7506(T545+ [ 549 78.4
{7 pioers.) 1
‘Weight of Lot B . ... |7612%T7163000|8160i8454|34071)] 795{1113.4
{7 steers.)
Weight of Lot C. .., T543%7684/7980|8218/8216,8440+1| 8971128.1
{7 steers.) 1

Lot A was fed sorghum 71 days, then alfalfa 31 days.

Lot B was fed alifalfa the entire time.

Lot C was fed alfalla and sorghum 71 days, then alfalfa 31 days.

January 21, six days before ceasing to feed sorghum:

-Lot A had gained in weight 208 iba, 29.7 1bs per head.

Lot B had gained in weight 548 Ibs, 78.2 lbs per head.

Lot ¢ had gained in waight 675 1bs, 96.4 1bs per head,
showing a deoided advantage iu the aifalfa and sorghum over alfalfa
alone, while sorghum gave the least gain of the three rations.

From January 21st to February 28th the gains ‘were as follows:

Lot A, 841 1bs, or 43.2 per head. :

Lot B, 247 lbs, or 35.2 per head.

Lot C, 222 1bs, or 31.7 per head.

Hingle weighta of animals are mot to be relied on as showing
aotnal gain or loss, a9 the steer may eat or drink varying quantities
the day of weighing. .

To learn something of the individual variation, the steers, with
considerable dificulty, and no doubt interference with gain in weight,
wore weighed separately five times during the feeding, commencing
December 12, when they were not quite se wild as at first,

*Average of weights for three days.
+Average of weights for two days.
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LOT «A."

77 = CaE= . = b ] o
Fls (3|8 g8 8] & |eE
BT |28 5| 2] § |3$2
m i Em: g_. g.. =1 o 8 a2'Z
S I TS - R T A R (R R
L EBE| B 8| 2| 5] B |FE
SN B -5 R B B - I - B
: ?-g g i g ; g g o
. o : . . . .

oo . . .

No. 1 4 35 ; 1198 | 1164 | 1170 | 1200 | 1208 10
4 4 35 | 1268 | 1266 | 1276 | 1340 | 1338 .70
3{ .38 35 1156 | 1166 | 1130 | 1150 | 1158 2
4 2 36 898 | 892 | 900 ; 944 922 24
b 8 36 814 | 824 | B34 | 876 Bo4 40
6 2 35 990} 992 | 998 | 1026 | 1032 43
7 2 35 918 | 934 | 896 | 970 976 58

LOT «B.”

No. 1 b 29 14140 | 1442 | 1450 | 1496 1512 102
2 & 29 1192 | 1262 | 1270 | 1284 1802 | 110
3 3 22 ¢ 1050 | 1052 | 1958 | 1106 1104 54
4 4 29 1048 | 1134 | 1178 | 1228 1202 154
B 3 29 ) 1188 | 1248 | 1254 | 1302 1328 160
6 2 29 884 ; 934 | 926 966 | 1016 | 132
7 3 29 964 | 1018 | 1024 | 1072 1048 84

LO T o« "

No. 1 6 90 | 1476 ; 1598 | 1648 | 1642 | 1662 | 186
2 b 20 | 1854 | 1396 | 1446 | 1370 | 1420 | 166
3 3 20 | 1034 | 1068 | 1102 | 1158 | 1186 152
4 3 20 | 1060} 1090 | 1124 | 1174 | 1206 |.146
b 4 20 | 1030 § 1050 | 1040 | 1060 | 1066 - 36
6 8 20 |- 840 | 862 | 906 | 842 868 ;- 28
T 2 20 | 890 916 | 950 | 970 974 !.84

‘Without exception the wildest steers in each lot made least gaip,
and even at the close of the experiment the different lots had not
quieted déwn sufliciently.to be moved from field to scalea exoept with
men on horses.
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FOOD CONSUMED.

Lot A, seven steers, for 71 days consumed an average of 38.8 Ibs
0{) sorghum* per head per day of which they rejected and wasted 2.5
1bs each.

In-the last 31 days they consumed 34.4 Ibe alfalfa each per day,
of which 2.5 1bs were rejected and wasted.

Lot B, seven steers, consumed an average of 38.6 lbs alfalfa per
head per duy for the entire period of 103 davs, of which they rejected
&nd wasted 1.2 1bs.

Lot C, seven stesrs, for 71 days, consumed ap average of—

18.1 1bs alfalfa per hoead per day rejecting and wasting 1. lbs.

% 20.5 1bs sorghum per nead per day rejecting and wasting 1.4 lba.

In the last 31 days they consumed 80 Ibs zlfalfa per head per
day, rejecting and wasting 1.4 1bs.

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

From the single weights it will be seen that compared with ot.her
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 fouwr
head in Lot C made very fair gaing for cattle receiving no grain, an
average of 159 1bs, for Lot B and 182 1bs for Lot C.

The gain of Lot A from December 12th to February 28th, is low,
two stoers making no gain during the entire period, and the lot as a
whoie showing no increase from December 12th, until after January
21st, when the feed waschanged from sorghum to alfalfa, after which
they showed the greatest inerease in weight of any of the lofa. They
also made the largest inerease from the beginning to December 12th.
These resultsmay be partly due to weighing heavy, i. e, tull of feed
or water, on December 12th. -

ALFALFA va. SORGHUM.

In this experiment, alfalfa alone, gives a much better resuit
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 carbonacecus, but
deficient in nitrogendhis matter for a complete food. -

In congiderable 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.

Alfalta may be classed with the nitrogencns 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 out 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-stufls 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 compounda)}
to from five to eight parta of earbo-hydrates gives best result in
feeding. Thie is termed the nutritive ratio of the food,

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

Grain-hay, or corn, with alfalfa should give better results than
altalta 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 ted without grain are open to the objec-
tion that the animal doss 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 halt pounds gain per day for one han-
dred days is 2 goed 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 mads with ssleated range steera 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-S8TUFFS.

"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 steera 772 1bs., The average gain of each of the
eight lots of steers in 83 days feeding varied from 148 lba. to 202 lbs.
per head.

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

The second test in 1890 waa with 71 steers, a bhetter class of
stoers than in the first experiment, divided into fourteen lota.
Eleven of the fourteen lots made average gain per lot from 161 lhs.
to 251 1bs, per head in 90 days teeding, 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 lba. in 79 days, pverage for the
entira lot 244 lba,

After feeding elever of the pens 90 days and making average
gain of 205 1bs., and three pens 79 days and making average gain of
244 Ibs., the stecra in the eleven pens were turned together, feed
changed, fed 20 daya longer, when they made average gain of 41 Ibs.
mare, or average gain on 50 head in 110 daysof 241 Ihs., while the
-other three pens gained 42 jbe. each or 286 ths. per head in 100 days.

This was an exooptional 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,

#*Teoxas Agricultural Experiment Station bulletins No. 6, 1889,
-and No. 10, 1880. :
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The latge gain was due to $wo canses, first, rich condensed food,
and second, the steers were “broken” and kept quiet during the
test. - '

The “breaking” was done by
DEHORNING

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 stears with horn3 left on mids ths least gain of axy. 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 fecd
as quietly as hogs or sheep.

For 3 moment the operation ia painful, but no serious after—re.
enlte ocour when the work is properly done, We have frequently
bad steers step Irom the deborning shute to the manger and go to
eating as quietly as if nothing unusnal had happened, and m de-
horning cows in full milk no shrinkage in yield or quality has taken
place, showing that it is nota serious shock to the system. From
& 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 anima!. De-
horning is not desirable except with cattle that areto be shut up to
feed. It should notbe practiced on cattle that are to run on the
range, not should $he hornsbe cut off when flies are tromble some,

SORGHUMNM.

In beginning our study of the feeding question, we have started
with sorghum, because at present if is the only cuitivated plent we
know of except alfalfa that on irrigated lands in Arizons will supply
cattle food at a cost that will permit its uge. Borghum and alfalia

supplement each other, cach sapplying what the other lacks to make
a good cattle food.

VARIETIES.

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

Wehave grown aed fed a large number of both the aweet and
non-sweet, varieties, and while some of the latter, Jerusalem corn in
partionlar, are highly recommended by Kansas stock fecders, wo
prefer the large sweet varieties for cattle feeding.

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

It doesnot follow that the beet varieties of sorghum for the dry
regions of the west central part of the Mississip{)i Valley are most de-

‘wirable for us. They require a plant that will live through long
droughts, while wo want & plant that will produce 2 large yield of
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food material with- irrigation, otherwise it will be too costly for our
purpose. Corn does 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 ipto a given number of
pounds of beef. '

CULTIVATION OF SORGHUM,

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

We prefer to plant in drills three tothree and a half feet apart.
on ridges and irrigate between the rows,—can plant any time from
April to widdle of July. The crop should be harvested about the
time the seed are hardening. 1t may be ent close to the ground
and thrown together in loose shooks 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 Bave some waste il the shocks are made large and up-
right and bound with one or two wires.

‘With sufficient irrigation and stirring the ground beiween the
rows alter each watering, the yield will vary according to variety
from eight to fifteen tone 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
npplies to irrigated land, and nvot where crops are dependent on
gpring raine.

FEEDING ALFALFA ON THE GROUND.

While living in Mississippi the writer had occasion to clear up
eoneiderable new ground, and for three years from ten fo fifteen
acres of this new land wae partially plowed and sowed broadeast,
twenty to thirty pounds orange sorghum seed to the acre in June.
When the cane began to ripen.the latter part of September, steers were
turned in, at first but an hour or twe 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 thie method and never lost
any steers from bloat in feeding in this way, but some losses have
oecurred where steers have had aceess to the young second growth
of sorghum after a crop of forage bus been taken off. .

VARIETIES,

Orange, Honduae and Coleman are large and late sweet ﬁ.r'ie-
ties. FEarly Amber ig a smzall early sweet variety, good horse or
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mule feed, but too light in yield to be used profitably for cattle
feeding.

dJernsalem ocorn, Kaffir White and Yeliow Dhourz, some-
times known as Millo Maize, are neon-sweet varieties grown largely
in Texas and Kansas. Another plant much like the non-sweet sor-
ghums in growth, and one that has heen 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, T think it bhears about the same ratio to the sweet sorghums
in feeding value that sage brush does to alfalfa.

SOBGHUM BEED

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

Wo 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 lusts, or larger quantities of
mized sweet gorghutn, our own growing, on receipt of stamps to
cover postage, to those who wish to plant experimental patehes.

Uoleman g rated as one of the best varieties for sugar and
molasses, as well as for forage, and will be used for our prinecipal
crop the coming season.

CATTLE FEEDING IN ARIZONA,

For several years the writer was engaged in winter cattle feed-
ing in Michigan where the staple foods wers corn and hay,—after
that time for seven years in M]SSiSSlel in handling a large dairy herd
and fattening besves, where a series of experiments were made to de-
termine the food valne of cotton seed. These experimments were con-
tinuedin Texarin 1838%and 1894. ~ During these years the work of the
digtillery 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 inspested. With this general knowledge of the facilities for
feeding cattle ever a oonsiderable part of the country, it would seem
to me that we have in Arizona cerfain favorable conditions tor feeding
cattle that will enable us to compete auccessfully with cattle-men of
vther states. Firet, we have warm and dry winters, no shelter s
required; second, in alfalfa and sorghum, w»s have two orops that
supply a nutritious cattle food for ths growth of which our climate
is specially adapted, and they may be grown af a cost that will en-
uble us to produce beef at the minimum expense compared with
ather.sections of the conuntry. It must be borne in mind, howover,
that in

FEEDING CATTLE
certuin requirements are necessary, the most important of which

i that the cattle must be mapeE coMrosrTaBLE 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. Hecond, the steer must have palata-
ble food, and some variety and oceasional variation if possible. Third,
plenty of clean water fo drink,

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

Correspondence pertaining to the agrienltural industries of Ari-
zona ig eclicited by the membera of the Experimental Station Staff,





