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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

WINTERING STEERS IN THE NORTH
CENTRAL GREAT PLAINS SECTION

By W. L Bueacx, Scwior Awimel Iusbandman, Anisal Fusbandry Division,
Burcan of Amimal Industry, and’ O. R, Matuews, desociate Agronomist and
Nuperindendenl, drvdmore Ficld Siation, Offtee of Dry-Land dgricutture,
Rureun of Plont Industry}
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THE SECTION AND ITS PROBLEMS

The scction to which the results of these experiments are most
applicable is composed of western South Dakota, eastern Wyoming,
and northwestern Nebraska. In this territory livestock production
is still the mujor industry. TFarmning on a large scale is practiced
an the better types of soil, purticularly close to ratlroads, but immense
areas remote from raidroads are still in native grass utilized prin-
cipally as feed for grazing animals and, will probably continue to
be so used for years to come, Where farming 1s practiced, livestock
arowing s ulmost always a part of the farm cperations.

It is & well-known fact among ranchers that winter feed must be
provided if stock are to be carried through the winter without
danger of loss from starvation. At the same time it is commonly
recognized that the gains made by the animals when grazing are
the cheapest. Therefore, the chief problem is to carry the steerr
economically through the winter in condition to male large gsins
during the grazing season. In other words, the largest possible
gains for the winter and swnmer combined at the least possible
cost per pound are most likely to result in the greatest profit.  Stint-
ing the winter feed to cheapen the gains mav be carried too far,
with the result that the cattle do not make sufficient growth or do
not cuarry fiesh enough to command the most favorable returns when
marketed.  Consequently therve is a wide divergence of apinion about
the amount of feeding that is necessary, and as to the value of
different home-grown feeds for wintering purposes.

1V, I Cinark, selentifie nide at the Ardmoere Pleld Station, assisted in the preperation of
tihs adieghy and dicvelly supervised most of the details of the experiments,
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OBIECTS OTF THE EXPERIMENTS

Comparison of four home-grown feeds during a period of five
consecutive years was made to determine their value as winter feeds
for steers. The experiments were conducted cooperatively by the
Bureau of Auimal Industry and the Bureau of Plant Industry
of the United States Departnent of Agriculbure, at the United
States Dry-land Station, Ardmore, 8. Dak.

The oxperiments were planned for the purpese of comparing the
relative values of alfalfa hay, western wheatgrass (dgropyron
smithit) huy, corn silage, and oat straw as roughage for wintering
steers.  Woestern wheatgrass hag been the standard hay of the region
vince the country was settled, but of late yvears the acreage of alfalfa
has been considerably inereased. The respective merits of the two
hay crops huve been » subject of much controversy. The prevailing
attitude has been u strong prejudice in favor of wheatgrass over
alfalfa.  Oaf straw was brought inte the comparison for the purpose
of determining whether this by-product of farming operations could
be used econwmmically tn supplement or replace part of the hay
as a winter feed for eattle. The corn silage was introduced to
determine whether a feed could be grown that would be more
economical than hay.

The quantity of Teed received by all the lots of steers was deemed
sufficient to produce a gain during the winter period, and to permit
the steers to come through the winter in condition to mnke good
eains during the grazing season. The effect of the different winter
feeds on the gaing made during the summer grezing season was also
determined. The effect of overgrazing summer pastures also re-
ceived incidental study to the extent that one lot of 10 cattle was
permitted to overgraze an 80-ncre pusture,

PLAN OF WORK AND STEERS USED

Grade Hereford yearling steers, as uniform in size and quality
as could be obtained, were used during all the experiments. {Fig. 1.}
Dm'infl_r the first four years the steers were obtained locally, but in

the fifth year they werc obtained on the Denver market. As the
steers were acquired through exchange in all years, it is impossible
to determine their cost accurately,

The steers were branded with individual numbers and were weighed
on three conserutive days at the beginning of each experiment. They
were then divided into four lots that were us nearly equal in size
and quulity as could be selected.  The animals were weighed at 28-day
intervals during the progress of each experiment and on three con-
secutive days at the end of the experiment.  The averages of the three
initial and final weighings were taken ay the initial and final weights.
All weighings began at 1.30 p. m.  The feeding perind was 168 days
during two years, and 196 days in the other three vears. The winter
feeding period in these experiments ended with the morning feed,
The closing date of a period and the beginning of the subsequent
period were thus on the same day.  Each vear at the beginning of the
experiment the steers were dipped twice. to kill lice. In »oll but one
year it was necessary to repeat the dipping iu the early spring.

The daily rations given the different lots of steers were as follows:
Lot 1, 10 pounds oat steaw, 5 pounds alfalfa hay; Jot 2, 15 pounds
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alfalfa hay; ot 3, 30 pounds corn silage, 5 pounds alfalfa bay; lot 4,
15 pounds wheatgrass hay, In the last experiment, the quantity of
silage fed to lot 3 was reduced to 20 pounds a head daily.

No charge against the steers was made for labor, and no credit was
given Tor the manure produced.

An open shed 24 feet in depth and 96 feet long provided shelter
for the steers.  (IMig, 2.)  Water was uvailable at all times, tanl
hwaters being used to keep it from freezing., Salt was kept before

Fiaree 1.—58eme af the experimental steers on grass, July, 1926, These steers ure
representative of thuse wged throughout the experimeonts
the steers at all times. Bedding was used in quantities sufficient
to prevent the pens from becoming sloppy. .

The steers were fud once n day, feeding beginning at 9 a. m.
The feed to be given to a Jot was carefully weighed and was then
distributed ng evealy as possible along the manger. The lots were
fed in the same order each day, beginning with lot 1 and ending with
lot 4.

FEEDS USED

The oat straw used in the fests was produced at the station, All
fields of oats grown were of the Sixty-Day variety, the straw of
which is short and fine,

Alfalfa hay was generally purchased, though in some years part
or all of it was grown on the farm. None of the alfulfa used would
have graded better than No. 2, and in some years the grade wouid
have been lower. Discolorution was generally the prineipal cause for
the alfulfa grading so low. However, the feeding value of the
alfulfa was good in all years.

The wheatgrass hay was purchased from neighboring ranchers
cach year exeept in 1987, when the grass was purchased standing and
was cut, stackod, and baled by station labor. Tn all years the wheat-
grass hoy was of fair quality, althougl in some it was more mature
than desired.
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The corn silage wus grown at the station. In all but one year
it was of good guulity und contained a relatively high percentage
of grain. The kinds of corn used for silage were early matoring
dent varieties. During two years sorgo silage was used to supple-
ment the corn silage. ‘

A more detailed description of ench year’s feed is given in the
discussion of each year’s test,

The prices of the feeds are not directly comparable. because part
was grown at the station and puart was purchased. The cost of the
puirchased feeds depended to a consideruble extent on how long 2
haul wus necessary to get them to the feed lot. Al straw and hay
were baled for convenience in handling, and the baling was an
expense not ordinarily experienced by ranchers. For all purchased
feed the delivered price was naturaily much higher than farm prices.

TiGtrRE 2 —Feeding shed und arragzement of pens for wlitering experitootits

To male the results of the experiments applicable to furm conditions
it was thought best to ascertain as nearly as possible the farm prices
of feeds during the five experiments, and to use the average of them
as 8 basis for determining the costs of wintering steers.

During the period covered by the experiments both alfalfn and
wheatgrass sold for an average of nearly $10 a ton in the stack.
"This 15 above rather than below the average farm price for a longer.
period,

A price of $6 a ton wus put on the corn in silage. This price was
basec| on un estimate of the cost of producing corn and converting
i into silage at the statjon.

A price of $3 o ton was placed on the unbaled oat struw. This
was probably higher than farm prices warrvant, as the straw was a
by-product of farming and was not grown as a cash crop.
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SUMMER PASTURES

It was desirable to use as large a number of steers for wintering as
the available cquipment and feed would accommodate rather than
Iimit the number to those that could be handled on the experimental
pastures. The experimental pastures contained 150, 80, and 160
acres, respectfully.  Fen steers each were used in the 150 and 80 acre
pastures.  While it was known that 80 acres would nok carry 10
head of cattle satisfactorily, it was advisuble to use this number of
cattle in order to make a study of the effects of overgrazing. The
160-acre pasture was subdivided into two equat areas, 16 steers being
lept on one area for half the grazing season and then transferred
to the remuining area. The rvesulls of the grazing studies are to be
combined with other data and published later.

WEATHER CONDITIONS DURING THE EXPERIMENTS

Table 1 shows the maximum, minimum, and average daily tem-
peratures by months during the experiments, When the experiment
covered only part of a month the temperatures given are for that
fraction only., Table 2 shows the precipitation during the time
covered by the experiments. Tt is to be noted that the first, second,
and fourth experiments were begun later in the year than the others;
hence, in some cuses, there are no data for the months of November
and December,

Tanne L—Temperatore conditions at Ardmore, 8. Dak., during the periods of
winter foeding
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EXPERIMENT 1, 192324

The oat straw fed during this winter was of poor gqnality because
of u henvy rust infection of the outs in 1923, The alfalfa was excep-
tionally good. Silage was of good quality. The quantity fed was
approximately 35 per cent sorgo silage, 40 per cent corn sitage, and 5
per cent Sudan grass and sunflower silage.  Most of the corn stlage
was fed during the first, second, and sixth periods. The wheatgrass
was of good quality.

Alj rations were palatable and readily consumed, though the oat
straw and the wheatgrass were consumed much more slowly than the
alfalfu and the silage.

Table 3 summarizes the principal results of the experiment, show-
ing for each of the four lots the grins during the winter and follow-
ing summer, the cost of the feeds used, and the feed cost per 100
pounds of gain.

TANLE J—Sumprary of Erperiment 1, stinter period 168 days, Decewber §,
1923, fo Moy 21, 1824 ; swouncr poriod 130 days, May 21, to September 28,
1924

| Lot i fed Lot 3 fod

ont simw, | Lot 2fed | silage, 30 1 Lot 1 fud
PRI Y prowrls: |oalfndfe, 15 pounds;  Pwhealpress,

oallulfx, 6 pounls alisif, 3§ 15 pounds
pounds pountls

Wintor;
BLOLTS T M0 o ce e e o mmeaam e 5]
Average {nitind welght per skeer.. pounds. .. il . [T
Avernge pain Per SCT . o0 2 . 187.2

Winter nidl suemers b
Steers por lob . s 1 1
Avernpe winter g ! . k 195,
Avernpge sHmines g i . 4
AVGTHES Lolnl fmin per steer... 3 ol !
A verape eost of feed and Dusture : 4 4. 25,82
Avorsge foed cost per B pounds of grin E: 24 1093

2
¢
2
2

1.
i,

1 On necottnt of Lhe Braited eapreity of Lhe experitnental pasture, some of the steers were Litken aut of tha
exparimient nt the ond of the wintering periad, and the renwindar were divided o8 eqqunily as possible for
the grazine experbents,  The winter, stiter, and Loinl giios ara givonh for those steers carriad Uiroughont
the witterfug ot sunimer-grazing coperinents,

T Pasture wis ¢hnrged nb the rate of 5 ernts ‘Tcr iendh purdny.  Fhe winter foad cost may be determined
by subikueting from Ll totnl feed cost the product resulting from nealtiplying the sumber of days on grass
by O cents,

The stecrs fed on silage and alfalfa, lot 3, made much the highest
gain for the winter. The alfalfa-fed lot made shghtly greater gains
than the wheatgrass-fed fot. The lot fed oat straw and alfalia
produced a guin of only 82.9 pounds » head during the winter period.

The silage-fed lot, which made the heavy winter gain, made the
lowest gain on pasture. The straw-fed lot, with a low winter gain,
made the next to the lowest summer gain, The steers fed wheatgrass
made a slightly higher summer gain than those fed alfalfa. and the
total gain for the year was also a little Jurger.  In this connection it
shonld Le stated that the gaing during the summer are smaller than
those obtained by ranchers, because some of the steers were kept on
closely grazed pasture. Approximately the same number of steers
from each lot was kept on the different pastures, and the results afford
a true comparison of the relative gains of the different lots under
the same conditions.
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TI-e ration of the steers wintered on straw was much cheaper than
any of the others. The cost of wintering steers on alfalfa or wheat-
grass wis approximately double that of the straiw-fed lot, and the
cost of the silnge-fed lot was nearly triple that of the lot wintered on
straw. Lhe real economy of u winter ration, however, would appear
to be the feed cost per pound of gain made during the entire year.

The lot {ed silage had the lowest feed cost per 100 pounds gain,
while the lots fed straw and wheatgrass were about equal in cost, buat
soniewhat higher than the siluge-fed lot. The gains made by the
alfalfu-fed lot were the most expensive.

The small gaing made in the summer of 1924 were o result of the
low rainfall and shortage of grass for that season. The total precipi-
tation for the year was 11.74 inches which is 5.12 inches less than the
12-year period 1912-1923.  The precipitation during the early spring
months was considerably mnore deficient than it was for the yeur. 7

EXPERIMENT 2, 1924-25

The steers nsed during the 1924-25 test were the lightest in any
vear. They were obtained from the Pine Ridge in Nebraska about
two weeks before the experiment began. The change in water and
feed was not 1o their liking, and they lost approximately 50 pounds
a head from the time they were received at the station until they were
put on experiment.  This may partly account for the high winter
guin made by the steers,

The straw produced in 1924 was Lright and fine stenuned, but
during a portion of the feeding period straw left over from the
previous year was used in the test. The alfalfa and the wheatyrass
bay were of good quality, The corn silage contained very little
grain, and its feeding value was far below that of the corn silage
wsed i other years. “Approximately 10 per cent of the silage used
during the feeding period was sorge silage. The results of this
experiment are given in Table 4.

Tams d—Swnmary of Erporiment B0 winter period 196 duys. Xovember 5,

024, fo May 21, 1925; swmner period 130 days, May 21, 1925, to September
28, 1528

Lot 1 fed ! Lot 3 fed
ont straw, | Lot Zled i silage, 30 | Lot 4 led
10 pounds; | alfalfe, 15 | pouods; whealgrass,

Conlfuliy, 5 pounds  alfnif, & .i 16 pourncds
pounds ! ;o pounds

!
i

Winter:
Bteees per lol
Averape initinl welght pe
Avpeage gnin por steer.
Winter andd summer; !
Heers perlob. L. .
Avemie winter gmin per sheer
Average suwmmor guin per steer,
Average total gnin per steer do.
Lovemgo cosl ol feed wned pinsture per stecr 2 _dollars_f
Avernge feed cost per 100 ponnds of galn do.__.t

! Jpe note 1, Table 3. 2 Sue pote 2, Table 3,

The lot fed silage produced the highest average total gain, but the
merease over the other lots was smaller than in any other year.
The lower winter gain of the silage-fed lot as compared to the
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previous year was no doubt largely because of the poor quulity of
the silage. The lowest total gain was made by the Jot fed on straw
and alfalfu hay, but this was only slightly lower than the gains made
by the steers fed alfalfa and wheatorass.

The lot fed silage made the lowest gaing during the grazing period.
This is in conformity with the results of the previous vear. In
direct contrast with the results of the previous year, the lot fed
straw produced higher gains during the grazing period than either
the alfalfa-fed or the wheatgrass-fed lot. Its total gain was nearly
cqual to that of the Jot fed ulfalfa. The gain of the wheatgrass-fed
lot during the grazing period was higher than that of the alfalfa-
fed lot, which was true also of the total gain for the year.

The feed cost of gains during the year was very much lower for
the lot fed straw than for any other.” The costs for the alfulfa-fed
and wheatgrass-fed steers differed very Iittle, and were about midway
between the straw-fed and silage-fed lots.  The relation of the total
feed costs of the different lots to one anither was the same us in the
previous year, but the cost of cach ot was somewhat higher, because
of a longer feeding period.

EXPERIMENT 3, 1925-2¢

The steers used in the third wvear's test were obtained locally.
They were of exceptionally good quality und were somewhat heavier
than those used in the other years of the fests.

The alfalfa hay used in the third year’s test was bright and leafy.
It contained about 10 per cent of blueprass. but it is not believed
that the bluegrass materially influenced the results. The straw was
bright, fine stemmed, and of very good quality. The whrtgrass
and silage were likewise vood.

One of the steers in the silage-fed lot was killed while being dipped
for lice during the winter. and the results for this lot are for the
14 steers that were on hand during the entire test. A summary
of the experiment is given in Tahle 5.

Tasli 5—Swmwary of Erperiment 3, awinter period 196 days, November 8,
L9235, to Muy 21, 1926 swmmer period 150 days, May 21 to October 18, 1926

f Lot fed ! Lot 3 rud

aut straw, | Lob 2 fed § silags, 40 | Lol 4 fed

10 pounds; | alialk, 15 ! trotnds; | wheatgross,
nlfalfa, & pounds P oalfalfy, 5 | 15 pounds
phonls . pounds

Winter;
Steers por lot R - 1:
Avernge tnitinl weigh per stoor poands_ . 72, 3
Avernpo gnin persteer Lo — 84

Wirter and summer: 1
Steets per Job
Averapn winter gain per steer 9.2
Avotuge suminer pnit per stoer i §1.0
Avorage Lotal vain per steer, o, 152
Averngue cost of fued and pastore per stoer 1 dollars. 1834
Averuge feed cost per 100 pounds af pain tlo_ .03

[y

._, ks
=1 — R Ay
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3]

[3-Ran =]

g

VR 1 = FR

L
[+]
=1
=
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53:&;:-40

~1
g
—
(=]

! See note 1, Table 3, 2 Bge note 2, Table 3.

The most marked deviation from results in other years is the fact
that the average winter gain of the straw-fud lot was slightly more
than the alfalfa-fed and the wheatgrass-fed lots. The relatively
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better showing of the straw-fed lot was no doubt attributable
largely to the exceptionally good ‘quality of the straw. The gain
of the silage-fed lot was exceptionally high, being nearly 140 pounds
st head higher than that of the other lots.

The summer gains in this year's test were all low because of
dry weather and short pastures. The silage-fed lot gained oniy-
12 pounds a head during the 150-day pasture period. The straw-
{ed lot made lower summer gains than either the alfalta-fed or
wheatgrass-fed Iot. The steers fed wheatgrass made a swmmer gain
sufticiently high to make their combined winter and summer gains
considerably above those of the out-straw-fed and alfalfa-fed steers.

The feed cost per pound of gain was again lowest for the lot
fed straw. being followed by the steers fed silage and wheatgrass.
which were nearly the same.

EXPERIMENT 4, 1926-27

The steers used in the fourth year's test were obtained locally
and were nearly all of good breeding and quality. Difliculty in
getting the steers delnyed the experiment, and the length of the
winter feeding period was only 168 days,

The alfalfa used in this feeding test was brown. The straw was
¢lean and fine stemmed. but a small portion of it had been discolored
by rain.  The silage contained a relatively high percentage of grain
and was of uniformly good quality. The wheatgrass was clean
aml bright but contained suflicient ergot to be injurious to some
of the steers. The presence of ergot could not be detected by the
appearance of the hay. In consequence. three of the steers became
peisoned during the course of the experiment and were removed from
the lot. Ergot poisoning is not uncommon in this section.

The results of the experiment are given in Table 6, the three
poisoned steers not being included. .

Tanre 6—Sumniary of Eeptriment 4.
1026, fo May 27, 189277 summer
18, 1927

winfer period 168 days, Decomber 3,
period 159 doys, May 21, 1927, to October

Lot tfed '

|t sleaw,
10 pounds;
©oalfalf, 5

|ounils

Lot 2 fed
alfalf, i3
i ponnds

: :
! Lot 3 fed

silage, 30
pounds;
alflfn, 3
pounds

Lot 4 ted
whealgriss,
15 pounds

Wintes:
Sleers perdol, . oo oee o _iaol
Averuge inlfin] weight per stee
Averapge gnin per steer. . L
Winter and stimmer: !
Hreers per Int
Averpge winter gain per steer._.
A eruge SUIMTICT gain per steer . .-
Average totid gnin persteer..__. . ..__.__...do

—

[+
B2
===

o
=

S

——
El

12
6. 9
86.5

10
3.
15,
304,
0

el =G A TN

%:Sm'a:-lm

b
oerz

Average cost of feed and pusture pr_-r's-leer - dollars__
Avernge feed cost per 100 pounds of guin :

pat:

6.1

! Spn note 1, Table 3, * See mote 2, Table 3,

As in the previous year’s experiment, the winter gains of the straw-
fed lot were practically the same us those of the alfalfa-fed and
wheatgrags-fed lots. The silage-fed steers gained approximately
100 pounds more per head during the winter period than any of the
other lots. .
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The silage-fed lot made the smallest gain during the grazing
HEAB01, thnmrh the difference was not so great as in some other YeRrs,
The straw-fed Jot made the next to the lowest eain.  The gains of
the alfalfa-fed and wheatgrass-fed lots were neml\’ equal, with a
slight difference in favor of the alfalfa-fed lot. This is the only
year during the experiments in which the alfalfa-fed steers gained
HiGre dunnrf the summer than steers wintered on wheatgrass hay.

The feod cost per pound of gain for the year was low est for the
straw-fed lot and highest for the silagre-fed lot,

EXPERIMENT 5, 1927-28

One material ehange in the experiment was made in the fifth yers.
Tt was recognized from the gains made during previous years that
the qu.mt[tv of silage fod wag too great for n “’lllt(’llﬂt" ration. A
reduction from 30 to 20 pounds per head daily in the silage was
therefore made for the purpose of determining whether . smaller
winter gain for the silage-fed steers might not he compensated for
by o ;.:watt,r wain on paﬁtme

The straw pmduced in 1927 was vonrse and the oats were heavily
infected with rust, so that the quality of the straw was probably the
lowest in any year of the experiment. The wheatgrass hay was
bright and leafy and was at least equal to any other used in the fests,
but the alfalfa h-w was badly discolored. The corn silage contained
a high percentage of grain,

The steers used were obtained on the Denver market and were
received at the station about two weeks before the experiment began.
The steers were of good breeding and quality but were the \\1lde~,t

used in any yeur. The results of the experiment are shown in
Table 7.

Panrs T—Sunonary of Erperiment 5. awinfer period 196 days, November 7,
IN2T, to Ry 21, 128 suiminer period 530 duaye, May 21, 1928, to October
I8, 1928

f
Lot 1Med | Lol & [od
ok straw, | Lot 2fed | silage, 20 | Lol 4 fod
Ttemn 10 pounds; | alfalfa, 15 pounds; | wheatgrass,
ulfnllu, & nounds alfulfn, 5 | 15 poitnds
b notnds pounds

Winter:
stieers por inl et eeaames
Avernge fnfti AT 4 cu.hr Ther steer, .-[mumh
AVETHEY £0IN PEF SR8~ v aom o e eet}Baa
Witter and sumner:
Sreers 1er 10t e e R
Avurngo winler Enin [er stocr . mundw..
Avprie stler gt por stee
Avernge tolal goin por Sleer.. .
Averwpe cosl of fead and posta
Average feed cost per 100 ponnds of goln

.2
=
=mo

Yokam

L=

U 92

1 Spo note 1, Table 3, ¢ Bee oote 2, Table 3.

The straw-fed lot, owing partly at least to the poor quality of the
straw, produced the lowest winter gain. The gains of the alfalfa-
fod and w heatgrass-fed lots were “the same and were materially
higher than those of the straw-fed lot. In spite of the reduction in
the quantity of silage fed. the silage-fed lot produced 100 pounds
per head more galn than the alfalfa-fed and wheatgrass-fed lots.
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The gain of the siluge-fed steers on pasture approached the gains

of the other lots more nearly than in other years, though it was
still the lowest. The wheatgrass-fed lot made the highest summer
. ‘
" The feed cost of gains in the straw-fed lot was again the lowest.
The reduction of the silage in the ration of lot 8 reduced the cost of
the gains for that Jot and macde it less than for either of the lots
wintered entirely on hay. Wheatgrass was slightly more economi-
cal than alfalfa. Inrgely becanse of the greater summer gains made
by the first-numed lot.

AVERAGES OF THE FIVE EXPERIMENTS

The scries of experiments here reported is regarded as a com-
pleted piece ot work? Although differences in feed have caused
the results to vary greatly from year to year, the average results
should be a valuable indication of what may be expected on most
ranches of the northern Great Plains. The proportion of wet and
dry years, with the consequent effect on the character of the feed
produced, has been about average. The average results of all
the experiments, namely, the gains during both the winter and
summer grazing periods, the total gains, the winter feed cost, and
}he teed cost per 100 pounds gain during the year, are shown in
Table 8.

Pavie 8 —Sununary of winier, summer, and tolal yaing, and cost of 100 pounds
of totdl gain, for the five cxperiments, 1923 to 1928

Lot 1 fed Lot 3 fed
out straw, | Lot 2fed | silape, 28 | Lot 4 fed
1¢ pounds; | alfaliv, 15 | poewnods; |wleaigress,

alfwify, 5 younds alfalfa, § | 15 nounds

pounds pounds

Average winler gain por sweer (ol steersy ... _ peunds._, 3 A 159. 8

Avernge wittlor goin er steer (sicers carvied through
SUTTY L. pounds,_ |

Avernge sunimer gain per steer.

Avorage winler gud sommer ga

Avernge eost of fpod nod pmstizes per steer 72

Average feeid cost per 1 pounds of goln____

1 Sce nole 1, ‘Tabis 3, ! See nole 2, Table 3.

The average gain of the silage-fed lot during the winter was 189.8
pounds a head, which wus very much higher than that of any other
lot.  On the other hand, the summer gain of the silage-fed steers
was lower than that of any other lot, but because of the extremely
high winter gain, the vearly gain of the silage-fed lot was higher
than that of any of the others. The average winter gains of the
alfulfa-fed and wheatgrass-fed steers carried through the experiment
were about the sume. but the steers wintered on wheatgrass produced
13.5 pounds a head more gain during the grazing period. The steers
fed on straw produced the lowest winter gain, and the next to the
lowest summer gain. Their gain for the year was from 21 to 85
pounds a head less than for the other lots.

TA series of experiments is oanw under way af 1his statlon fo compare three rationa
for wintering sterrs, mumely. silnge and oat straw, alfalfn and oat straw, and Dakota
amber Sorgo. ‘Phe enttie nre being 5o fod that they make littie or no winter gains, which
is In keeping with ibe proactiee un most ranches,
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The feed cost per pound of gain during the year was slightly
higher for the silage-fed lot than for any of the cther lots. The
feed cost of gain in the alfalfa-fed lot was appreciably higher than
in wheatgrass-fed lot. The low cost of straw made the feed cost
per pound of yearly gain for the stravw-fed lot much lower than for
any other.

SUMMARY AND CONCLUSIONS

The results of the five years’ work show that ozt straw is & valuable
supplement to the winter's feed. In years when the quality of the
straw was good, the winter guin of the steers fed on straw was
satistactory. However, in years of heavy rust infection the gain of
the steers fed on straw was much lower than that of steers fed hay.

Oat straw was the most economical of all the feeds under study, bug
i must be remembered that oat straw is purely a by-product of
producing a crop of oats for grain. The amount of oats grown for
grain seldom excecds the needs of the individusl farm, as other
grain crops have a higher market value per acre than oats. Cer-
tainly no recommendation that oats be grown for the purpose of
obtaining straw for feeding purposes can be made. Therefore the
quantity of oat straw available is seldom large enough to form more
than a purt of the winter ration. The experiment has definitely
proved, however, that u limited quantity of good-quality oat straw
can be fed with alfalfa hay to steers without materially reducing
the gain. When used in this way, it materially reduces the winter-
ing cost of the steers,

Alfalfy and wheatgrass have proved to be of about equal value
as winter rations. The slightly greater winter gain of the alfalfa-
fed steers is more than compensated for by the greater summer
gain of the wheatgrass-fed steers. The difference between the two
15 small, however, and one can safely szy that these two crops
are so nearly equal- that cost rather thun feeding value should
determine which should be used. . :

Whestgrass has been gencrally accepted as being better than
alfalfa, becanse a specified quantity will last longer. In these
experiments the alfalfa-fed steers generally consumed their rations
in less thap half the time required by the wheatgrass-fed steers.
There is no doubt that steers will consume much more alfalfa than
wheatgrass if given the opportunity. It is this greater consumption
of alfalfa that has given rise to the opinion that wheatgrass is
“stronger ” than alfalfa, and that less is requived for feeding pur-
poses. The experiments indicate that no more alfalfa than wheat-
grass is needed for a winter ration.

The gain of the silage-fed steers was always high during the
winter period, and that resulted in a low gain during the razing
period. The results in these experiments are in keeping with those
obtained in studies of the effect of winter rations upon the subse-
quent summer gains of steers on pasture, such as the study reported
in Department Bulletin 1251, Effect of Winter Rations on Pasture
Gains of 2-Year-Old Steers. The general conciusion of such studies
is that the steers which make the greatest winter gains make the small-
est summer gains, but the greatest total gains for winter and summer
combined. The silage ration in the beginning was calculated to con-
tain the same quantity of dry matter 2s the other lots, the quantity
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fed being based on a 25.3 per cent dry-matter content. Drying tests
made during the experiment, however, showed that the silage gen-
erally contained from 335 to 40 per cent dry matter, so that the
quantity of digestible nutrients fed was greater than originally
intended. In the last year of the test the reduction in the silage.
fed made the digestible nutrient in the ration less than in the hay
rations. In spite of this the silage-fed steers continued to malic
good gains, and the feed cost per pound of gain for the year was
tess thun for the hay-fed lots. Tt is believed, and the results of the
last year’s test substantiate that belief; that when the quantity of
silage fed is small enought to keep the iwinter gnin from being too
high, silage is as economical a winter ration as hay. Even under
the conditions of the experiment the difference is probably less
than shown by the cost fizures. The silage-fed steers were usually
in better condition than the other lots at the end of the grazing
season and would probably Liuve sold on the market for cnough more
to take care of at least part of the higher wintering cost. This can
not be definitely proved, however, as the steers were sold as feeders
and as one drove of cattle.

The gains made during the wintering experiments show that the
fecd for nll lots was sufficient to bring the steers through the winter
in a satisfactory condition. Tt is probable that had less feed been
used during the winter the steers in all lots would have made
slightly higher gains during the grazing period. :

The cost and quantities of feed consumed were greater than
under ranch conditions because the steers were confined in pens and
had no feed whatever except their rations. Or most ranches winter

pasture is available, and steers are able to get a portion of their
feed from dried grasses, except during storm periods. This de-
creases the actual cost of the winter rations but should not materially
change the relative value of the different rations.
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