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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

EFFECT OF SUPPLEMENTING WINTER AND
SUMMER RANGE ON GAINS OF STEERS
IN THE NORTHERN GREAT PLAINS®

By W. H. Brack, senior antmal husbandman, and V. 1. Crang, scieniific aide,
Animal Husbondry Division, Bureau of Animel Industry?
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1933-34 experiments

THE AREA AND ITS PROBLEMS

Beef-cattle production is the major industry in that part of the
northern Great Plains, embraced by eastern Montana, eastern Wyo-
ming, western North Dakota, western South Dakota, and northwest-
ern Nebraska {fig. 1). In this arves it is common practice to raise
feeder cattle and to murket them as yearlings or as 2-year-olds. Grass
is_the primary asset and is depended on for most of the steer gain
wliich 1s put on during the growing season (May to September). In
recent years more attention has been given to the use of native range
{for wintering cattle.

The area as & whele has comparatively low precipitation nnd rather
extreme temperatures, making crop production very uncertain. Table
1 shows the monthly mean temperatures and precipitation during
these experiments (1933-36) and the averages for 1912-36 at the
Ard#hore Ficid Station, Ardmore, 8. Dak., where the experiments
werBeonducted. Although the station is located in the southern part
of the northern Great Plains, the results are generally applicable to
the grea as o whole, with the possible exception of the extreme northern
and torthwestern portions.

t Submitted for publiention Februars 4, 1038,
? Ackmpwiedpnient is made to A, L. Briter, assistant anjnmd hoshandinan, who was superintendent of

the ardhiere Field Station, Ardntore, S, Dak., front Novembor 1, 1933, 1o Junuary 1, 1935, for s supervision
of the drst poart of Wiese experimoents,
1
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Tasre L—MNonthly mean temperalures and precipilation during the 3 years of the
cxpertments, and auerages for 1912-86 ab the Clrdmore Field Siation, srdmore,
S Dak,

Alenn temperatun Slean pregipitalion

. 14123
i (uvernge)

Month

biverapes,

i ; . .
P ooms b oeseas Doaosan . SO0 on s - s
i f '

L ! L S Irchey fuches . facher
Digcember. . 4 : 0T L1 $ 0.3
January. k
Fehruney_
Mareh..
April,
May._
Jume
Juby.
Atpust L
Sepemtber. ...
Getoher, . .
Novemiber. ..

The monthly menn temperatures during these experiments corre-
sponded rather clusely to the averages for the long-time period of
1912-36, In the winter of 1935-36, however, the temperatures for
February averaged considerably lower. In this winter also the aver-
age temperature for January was somewhat lower than for the same
month of the previnus experiments. -

The precipitation during these experiments with few exceptions
followed rather closely the averages for 1912-36. However, in Decem-
ber, January, and February of the first two experiments, aud in Sep-
tember, October, and November of the second experiment, the pre-
cipitation was considerably less than the average for 1912-36. The
rainfell for June, July, and August in the first experiment and for
March, April, and May in the second cxperiment was ~onsiderably
higher than the averages for the corresponding periods of 1912-36.
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In dry-land farming crops which are not marketed direct as grain
and roughage are used largely for wintering steers and breeding herds.
Since feed supplies are rather limited, it is important to carry the
cattle through the winter on locally produced feeds, fed in such
guantities as will produce slight winter gains in younger steers and
maintenance In 2-yenr-old or older steers. One of the foremost
problems, therefore, is {0 winter steers satisfactorily, yet economically,
and in such condition as will enable them to make the greatest use of
grass the following swnmer. Another equally important problem
15 to determine the advisability of increasing the condition of steers
during the grazing scason, in order to produce slaughter steers by
the use of grain supplements rather than feeder steers by the use of
nagive range only,

Wintering experiments conducted at the Ardmore Field Station
from 1923 to 1928 ® and {rom 1928 to 1933 * showed that steers could
be wintered in the feed lot very satisfactorily on such home-grown
feeds as alfalfa when fed alone or in combination with oat straw and
stlage, on wheatgrass alone, on sorgo fodder anlone, and on native
range with very small quantities of supplemental feeds.

Summer grazing experiments ® conducted at Ardmore from 1919 o
1933 showed that more than 7 acres of native range was required for
steers 1 year old or more during the sunimer grazing season. These
experiments also showed that the vegetation of the type in the pastures
used cannot be injured by overgrazing without the steers suffering
severe losses in welght toward the end of the grazing season. Alter-
nate grazing was found to be more satisfactory than continuous
grazing when the same rate of stocking was used.

To throw further light on the problems of wintering and summer
grazing of steers in the aren, the experiments reported 1u this bulletin
were carried on from 1833 to 1838, inclusive.

EXPERIMENTAL PROCEDURE
METHCDS OF FEEDING

In the wintering experiments, 1933-34 to 1935~36, groups of yeur-
ling steers were fed as follows:

Group 1. Cottonsced cake (43 percent protein) and straw (about 35 pereent
ont and G5 pereent barley during the first year, and about 85 pureent onb and
15 pereent barley during the lnst 2 vears) in the feed lot.

Group 2. Cotlonseed enke (43 pereent protein) on the range nnd small quanti-
ties of roughape when westher did not permit the use of range during e last
2 vears,

“Group 3. Chopped car corn on the range except for o simall quantily of shelied
corns from Mareh 3 to April 10 in 1933-34; roughege fed same as group 2,

Group 4. Range with no grain supplement; roughage fed suine as in groups 2
and 3.  {This group was added at the end of the first year.)

When it was necessary to supplement the range by the use of
roughage, either in the form of straw or alfalfa hay, the same quantity
per steer was fed to groups 2, 3, and 4.

T RLAack, W Ho, pud Matiiews, O . WINTERING STEERS IN THE NORTH CENTUAL GREAT PLAINS SECTION,
LS Iopt. Agr, Teel. 830l 102, 1opp., illus, 1330,

e —and MATHEWS, O K. COMPARISON OF PERDE FONL WINTEHING STEEIRS IN THE NOUTHERN GREAT
PEAING. D8 Ddept. Apr Techi, Rall, 866, W6 np., Hlus, 13857,

s Bakek, AL L., Crarx, V.1, and Mathizws, O, H,  RFPECT OF BIFFERENT METIGDS OF GRAZING
ON NATIVE VEGETATION AND GAINS OF STEENS IN NOBTHERN GREAT pLamds, UL B, Dej, Apr. Peckh, Bull,
Hi M., illus. W37,
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In the grazing experiments conducted during the summers of 1934,
1935, and 1936, the steers were fed as follows:

Group 1. On native range and fed grain supplement throughout the grazing
geason. (Ground bariey fed first year and ground wheat last 2 years.)

Group 2. On native ranpe and, after the first 56 days, fed same kinds of grain
supplement as were fed to group 1.

Group 3. On native range, grazed intensively and continuousiy.

Group 4. On native range, grazed alternatively every 28 days.

The roughage and grain used in these experiments were of good
quality and were produced locally, mostly on the station farm.

The native vegetation of the northern Great Plains includes a
large number of species from widely separated families. It is domi-
nated, however, by western wheatgrass {Agropyron smithii), buffalo
grass (Buchloe ductyloides), and blue graana grass (Bouleloua gracilis).®

CATTLE USED AND METHODS OF HANDLING

During each of the 3 years that the experiments were conducted
good gmde Hereford yearling steers, approximately 18 months of
age when placed on the wintering experiments, were used. The
samne steers, except for a few repr esentamve ones which were in excess
of the number required for the various pastures, were used in the
summer grazing experiments subsequent to the winter feeding expari-
ments.

The steers were branded with individual numbers and were weighed
individually on 3 consecutive days at the beginning and at the end
of the experiments, and at 28-day intervals. The average of each
of these consecutive 3-day weighings eonstituted the initial and final
weights. The steers were divided into groups as nearly equal as
possible for wintering and grazing experiments. For the summer
grazing studies, the animals were so selected that approximately the
same number from each of the winter groups were included in each
group. Group 4, however, included twice as many steers as were
used in each of the other groups beeause the area grazed was twice
that used by groups 1, 2, and 3." The rate of stocking for each pasture
was approximately one steer to 10 acres.

The wintering experiments were begun esch year in the first half
of December and ended about May 1. The summer grazing experi-
ments were begun each year on May 15 and ended about the middle
of September. Between the end of the wintering experiments and
the beginning of the summer grazing experiments, the steers were
handled on o reserve pasture without supplementnl feeds. At the
end of the summer grazing experiments, the steers in groups 1 and 2,
fed supplements on " the range, were graded as slaughter steers, and
those in groups 3 and 4, handled on the native range without supple-
ment, ns feeders. The steers from all lots were marketed at Omaha,
Nebr., during the first 2 years and ab Denver, Colo., the third vear.

Salt and water were available to the steers at sll times. The
snimals wintered on the range had access to shelter, a portion of the
shed oceupied hy the group 1 stecrs, kept in the feed lot, being used.

t Brack, W. H., BikeER, A Lo, 'LARK. V. 1., apd Marews, O R See footuate &
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EXPERIMENTAL RESULTS 300
123334 EXPERIMENTS

WINTER BATIONS AND GAINS

The results of the frst
year’s experiment comparing
wintering of steers on the
range with supplements of
cottonseed cake {group 2)
and of chopped esr corn
{group 3) with wintering in
the dry lot on oat and barley
straw and cottonseed cake
{group 1) are summarized in
table 2. The average win-
ter steer weights by 28-day
periods, shown graphically in
fgure 2, varied considerably
in esch group. The weights
of group 1 fluctuated Iess,
however, than those of the 750
steersin the other twogroups. 28-DAY PERIODS

In the two groups of steers FiGURE 2.-—Average weights of sleers by 28-day periads,
on range, a dally supplement winter of 1033-34._ (Oroip 1 led cottonscod cakead st
ot 2, 1o : .
of 0.70 pound of cottonseed  rid chopped ens corm on ranged e BOUR
cake per steer was equaily as
satisfactory as nearly twice that quantity of chopped ear corn so far

as geins and feed costs were concerned.

AVERAGE WEIGHT OF STEERS (POUNDS)

o] {57 20 =1 4TH 5TH

Tanre 2.—Winier gains, feed consumption, and cost of feed for steers, Dec. 12, 1888,
io May I, 1934 (140 days)

Groun b fed | Group2,fed | Group3, fed
dnily of steaer | , 6:70 potind 1,33 pounds
and 0,98 pound daily of cotton- daily of

of cottonseed | Sted coka on chopped esr

culre in feed lot range ! corn oR range ?

3 £ PO ¢ 11111 o1 S

Avoeraps Initial weight ugunds. .
Average final welght. de...

Aversge goin

Value of featt persteeroon oo ... ____ _..cloliors.
Vulue of range per steer .. do._

Total valus of Reed (rango apd supplement)?
dollars, .

t Suppiement fod 118 days.

1 Su}?{plemem fad 118 days. Quentity of cort reportod on shelled basls; smull quantity of shelled corn fed
from Mar. 3 to Apr. 10,

* AL the following prices: Range, $5.033 per hoad daily; corn, 30.893 per 100 pounds; straw, 30 per ton;
cottonsned cake, $28 ner ton; and solt, $20 per ton.
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Although neither of the range groups made as large winter gaing
per steer as did group 1, fed nearly 14 pounds of straw and sbout
1 pound of cottonseed cake in dry lot, yet the average gains per steer
in all groups were sufficient. There was no significant difference 7
in cost of feed between the two range groups, but between the range
groups and the group handled in the dry lot there was a very marked
difference in the winter feed bill—$4 .46 per steer—in favor of wintering
on the renge.

SUMMER RATIONS AND GAINS

The results of the first year’s experiment coniparing various methods
of summer grazing of steers on the range are summarized in table 3.
The average summer steer
1,200 weights by 28-day periods
are presented graphically in
figure 3. The figure shows
thatfor the first 56 days the
three groups on grass alone
{eroups 2, 3, and 4) made
practically the same gains.
After this period, however,
groups 3 and 4 either lost
weight or made small gains,
whereas group 2, which was
then given o barley supple-
ment, continued to make
good gains. Group 1, re-
ceiving barley supplement
throughout the experiment,
gained more consistently
than the other groups in
spite of the decrease in
weight during the fourth
period,

The group 1 steers aver-
aged more than 70 pounds
/ greater gains per steer than
850 | did those of group 2. How-

] 2e 3 A 5™ ever, the cost of feed and
28=DAY PERIODS grazing for the former
Froure 3.—A verage weights of siours by 28-duy poriads, sum- group was OD_IY about two-

mgr}'t):{éggi.n g.{’;{l)iuﬁutﬁ!gnnlrl(lln?tiluf;ziilrﬁtil?gfTl:$r£E%L;1;L;L thirds that of the latter.
glr]uf_,ﬁ; Eéaoungz 32':33,- ;ggﬁﬁ)?zg'éezct?tmunusI) grazod; grolp 4, Th e two gl‘ OllpS on ran ge
with no supplement made
decidedly less gain than the barley-fed groups. However, the group on
the nlternately grazed range made nearly twice as much gain per steer
as did the group on the continuously grazed range and at practically the
same cost. The cost of carrying groups 8 and 4 through the summer
was less than one-third that of group 1.
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? The statistical annlyses of Lhe duta in Lhis bulletin were made neeonding to the following: Fisnen, I, A,
STATISTICAL METLODY ¥OU RESEARCYE WOREENS, Ed. 5, rev, and enl., 219 1w, illus, Edinburghued Loadon,
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TABLE 3~—Resulls of summer grazing experiments, May 15 to Sept. 14, 1934

(122 days)

Group 1, an
ranggund fed
.57 pounds
dajly af
| barley for
+ 132 davs

Gronp 2, on
range 122 days
nnd fed B.80
pounds doily
of burley after
first &0 flays
i

Gtoup 3, on
TANEE £OD-
tinggusly
erazed for
122 Juys

Group 4,
o0 TATEe
alteroately
grazed for
122 tlpys

Bieers ._..‘_numhcr__}

14|

Avernga initind weight.

[EOVURRRPRRNS 311111 T E. 3
Average Unal weight.. .

5 [ T

s
1,004 !

Averagegnin. ... .______._.._. do.___,

206

Averapge quantity of feed
o[}x)}usture): .
acleyo o tallt

L o do____

1rer sleer (exclisive ;

Value of feed (exclusive of tanged per sleer |
dallars_.

Vaiue of runge persteer_. ... __.__ . _..do.. ..

Total valued

Snjes weight per sieer.

Snles price per I pou

Sules value per steer.

Shrinkage ner steer.. . R

Dressing percevinge (Lot nnd sol

Cirade scoros atb close of experiment: @
Feader __ ____
Slnupitter. ...
Careass.. ..., ...

£3. 69

t 1steer died on June 2; duta not used.

1 At the following prices: Iinnge, 80043 per head daily: barlay, 5094
1 80.00-80. M =Cloice grade; 80,00-70.01 =Good grade; 70.00-80.01=

1834-35 EXPERIMENTS

per 100 pounds; and sabt, $20 ner toa.
Mediumnt grads,

800]
WINTER RATIONS AND GAINS I
The results of the second
year's experiment compar-
ing the wintering of steers
on the range with supple-
ments of cottonseed cake

i

{group 2) and chopped ear
corn (group 3) and no grain
supplement {group 4) with
wintering in the dry lot on
straw and cottonseed cake
{group 1) are sununarized in
table 4. The average win-

ter steer weights by 28-day
pertods are shown graphi-
callyin figure 4. All groups
made slight gains during
the winter period, and al-
though the steers in dry lot
mede the greatest gain, it
wasnot significently greater

AVERAGE WEIGHT OF STEERS (PDUNDS)

than the gains of the other
groups. Steers wintered in

15T 20

3D

28-D4AY PERIODS

i
474 STH

dry lot made more consis-
tent increases than did the
range-wintered steers,

Froune L—Average steer weights by 28-day periods, winter of
1034-35. {Group 1, fed eottonseed cake and straw in dry loi;
grottp 2, fed cottonseed cake on range; group 3, fed chopped
CRF COrY 011 Fuupe; group 4, fed no grain supplemest oo range,)
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TapLe 4.—Winter gains, feed consumption, and cost of feed for sieers, Dec. 11, 1984,
fo Apr, 80, 1985 (140 days)

CGronp t, fed

13.48 pounds

dnily of straw
and 0.86 pound
ol eotionsasd

cukalizi fend

Qroap 2, fed
0.83 pound
daily of
cottotiseed
ceke on
ronge

Qronp 3, fed
1.7 pounds
datly of
chopped sar
corn on
Fitlge

Qroup 4, o0
raiige with
0o grain
stpplemment

Stesrs npmber, |

Average initial weipght
Avergge final welght,

Avetapagaln .. .. ___.

Aversge quantlty of feeds per stegr:
Btraw,

Cori
Bait
Alfalls hay

Vaiue of fead per steer___

Value of raopa per stoer. ... ____. . do__

Total value of foed {range and supple- |
ment) 1 dolisrs___ |

G. 35

i Bea toxt for explotistion of the inclusion of this feed.
* At the following prices: Eange, $0.0493 Der bead dauily; eotionsend cnke, $28 vor ton; corn, $0,803 per 100
pounds,; straw, $0 per tou; ailnifn bay, $12 per ton; ond soit, $20 per ton.
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28-DAY PERIODS

2T 5TH

FiGURE b—Averapgo steer weights by 28-day periods, suumer
of 1835,  {For deseription of graups, see logand of lhsure 3.3

The {able shows that the
feeding of » daily supplement,
of 0.83 pound of cottonseed
ceke resulted in grester gain
and lower feed cost per steer
for the 140 days ofp feeding
than did more than twice as
much chopped ear corn, At
the beginning of this experi-
mend, some itrouble was
experienced in getting the
steers of group 2 to eat the
cottonseed cake. After the
animals were kept in & pen
for 3 or 4 days and fed only
a small quentity of straw and
the cottonseed cake, they
becatne sufficiently hungry to
consume the cotionseed cake
ration, and no further trouble
was experienced.

Both groups 2 and 3 made
greater gains than group 4,
{ed no grain supplement, but
Jhe gains of the last-men-
tioned voup were satislac-
tory. ifowever, the cost of
wintering this group was
considerably lsss than that
of the other two groups.
As in the previous year, the
steers in dry lot made the

greatest gains but at s decidedly greater cost than the remaining

three groups.
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SUMMER RATIONS AND GAINS

The results obtained from the second year of summer grazing are
given in iable 5. The average steer weights hy 28-day periods are
shown graphically in figure 5. During the second summer, all groups
made consistent gains. The grain-fed groups did not make appre-
clably greater gains than those on range only, owing probably to the
better grazing conditions during the summer of 1935. As shown by
table 1, during the p»-~ceding spring months the rainfall had been
higher than average.

TapLe 5.—Resulls of sumaner grazing experiments, May 15 to Sept, 18, 1835
{126 days

Group 2,
rgziglelgnii ?e?l oatange & Uroupd, oo Group 4,
.67 nounds ond fed | range cob- an rahge
tem " a?] rof ) 920 pounds | tiouowsly | siteroately
bea. B daily of prazed 126 | grazed 196
196 dnys wient after days days

= k first 56 days

armbier.. 1 5

Average initial weight. | PN LT F T T 739
Avernge flosd weight .. .. . . . _du....

AVOTSEE EWMIB.... ... ... . do. . | E ; 208

Averups qusndity of feeds por steer fexelusive of
pastare):

2 TS PN 1 -t 1114 - J

T 11 T

Vauiar af feed (exclusive of pastiare) per steer
. ({101 E
Valoe of rapge perstecr. ... ... ... .do

Total valte e e e e il

Sales weight por steer pounds__
Bales price per 100 pounds. .

Bales valuo per steer -,
Bhrinksge Per SIeelan.  wen mvanao .- DEICEDL..
Pressing pereentage (hot and sales weighty___ .
Crude scores st close of experimuent: 2

11 steer died; datn Bol s,
? At the followinp ;Qri-:x:s: Hange, $0 933 por hend duily; whent, $1.25 per 100 poamds; sall, $20 por ton.
7 See footnote 4, table 3.

There was decidedly less difference in total gains among the four
groups than in the previous year. Asin the first year, group 1, fed
the grain supplement for the entire period on range, made the greatest
gains but at & cost exceeding balf again that of group 2, fed the supple-
ment only during the latter part of the period on range. Most
significant were the gains of the cattle on range with no supplement.
Their gains closely approached those of the cattle receiving grain
supplements. Unlike the results of the former year, the catile on the
continuously grazed range made larger gains than those on the alter-
nately grazed range. The costs of gains In these two groups were




10 TECENICAL BULLETIN 628, U. $. DEPT. OF AGRIGULTURE

practically the same and were little more than one-fifth as much as
that of group 1. However, the replacing of wheat for barley resulted
in an additional cost of 31 cents per 100 pounds of grain fed, and this
fact partially explains the high cost of summering group 1.

19338 EXPERIMENTS

WINTER RATIONS AND GAINS

The results of the third year of the winter foeding experiment are
summarized in fable 6. The average steer weights by 28-day periods
are shown in figure 6.
Temperatures during
January and Febru-
ary of this experiment
were  considerably
lower than during
the same months of
previous experiments
(table1). Inspiteof
the fact that the ani-
mals received extra
feed, all groups lost
weight  during  the
latter part of the
period. The steers
wintered in dry lot
showed o slight loss
for the entire winter
period. In the two
previous experiments
; this group had grined
, t n welight.
6GO . 5 i _ l _ S The differences in

T [ N 3

0 o oay DeatoDe average gaius per

FIGURE B—Average steer welghits by 28-day periods, winter of 1935-36 steer between groups

Jatne [For dr:st?iiml.iuu of groups, see lepend of figare 4.) " 2 and 3, fed cotton-

seed cake and chap-

ped ear corn, respectively, on the range were essentially the same as

during the 2 previous years. The steers receiving the cottonseed cake

consistently gnined slightly more, ranging from 7 to 15 pounds per head,

through the threc experiments.  Costs of wintering were consistently

greater in the case of the steers fed corn; however, for the last year the
costs were essentially the same,

As 15 the 1934-35 experiment, group 4, fed no grain supplement on
the range, made less gain in weight and had a significantly smaller
wintering cost than the groups fed either cottonseed cake or ear corn
as supplements,

In spite of the fact that the steers fed in dry lot lost weight during
the third winter, their feed cost was as high as in previous winters.
The other groups, which made slight gains, were wintered at consider-
ably less cost,

730
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TasLE 6.—Winter gains, feed consumption, and cost of feed for sieers, Dec. 8, 1935,
lo Apr. 28, 1838 {147 doys)

Croup 1, fod Gron:
02, fed | Gronp 3, fed
é&lfj gf’;’:&: .46 poand | 173 pou’uds
and 0.96 nonnd daily of cot- daily of
.40 1 {onsead enke | chopped ear

C:iﬁﬂ‘i}?—gggﬁgt o0 range COrT 0N rangs

Group ¢, on
range with
no grajn
supplement

SULEEIS. - . ocneiicceeieieaoeieo.e.. DOIObEr__

Avernge jnitinl welghl, . ... ........ o005,
Averope flasl weight, .o _____ do_, ..

Averags gain orluss... oo .. do___.

Value of feed per steer. ......o....._.dollors .
Vulue of rungo per sleer

Tatul value of feed {range and supple-
mentyt o o0 L .. odallaes.. L8 . 5, 0

VAL the following prices: Puopge, $0.038 per head daily; straw, $3 per ton; colionseed cake, $32 per too;
corl, $0.803 per 100 pounds; nlfslfa hay, $12 per Lon; and e, $20 per Lon,

STMMER RATIONS AND GAINS

The results ef the third
vear of the summer grazing
experiment are summarized
in table 7. The average
summer steer weights by
28-day periods are shown
graphically in figure 7.

The gains made by the
various groups more nearly
approached those of thefirst
ywear than of thesecond year.
Again the group 1 steers
made the greatest gains,
followed by group 2, which
gained almost 75 poundsless
but which had a decidedly
smaller feed cost. Similar
to the results of the first
yvear, the group on the 7004
alternately grazed range
made slightly larger gains ;
than the group on the con- 550]
tinuously grazed range, and 0
the cost of grazing was the )

Fraune v —Avernpd steer welghts by 28-dap periods, suwmrmoer of
same, 1034, {For description of groups, sec legend of flgure 3.)

AVERAGE WEIGHT OF STEERS (PDUNDS)

1sT 20 30 4TH 5TH
28-DAY PERIODS
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TapLE 7.—Resulls of summer grazing experimenis, May 15 to Sept. 18, 1936 (124
days)

Ciroup 2, onx
rangeand fed | Gronp 3, on | Group 4, on
1172 pounds 10,50 pounds | range contin- | range altar-
daily of whest daily of whent] ucusly grazed| nately prazed

¥ SOl amer first 36 | 120days 126 days
for 126 days duys

Gronp 1, on
rangeand fed

Averags nitial welght
Avarape final waight

Average gain

Averl;gu q}u:mtit}' of feeds per sleer {exciusive of

Value of feed (exclusive of pusiore) jar stoer
dollars,
Vulus of range perstesr ... doo...

Total valoe *

Bales weirht per steor

Bales prica per 100 pounds_ ..

Bales value per steer

Bhrinkoge per steer Paren

Dressing percentoge (hot aud sales waight)

Gra%o sgﬂrea at cloge of exporiement: 2
eeder

1 1 steer died: doia not used.
# At the following prices: Ttange, $0.023 ner head daily; wheat, $1.25 per 100 pounds; salt, $20 per ton.
* See fovtnote 3, tabla 3.

The cost of summering group 1 was the largest of any of the 3 years
and more than five times that of either group 3 or 4. For this year
the feed costs of all the
groups more nearly ap-~
proached those of the
second year than of the
fivst vear.

AVERAGE RESULTS

30

[y}
un

]
(=]

WINTER EXPERIMENTS

The average results
of the winter feeding
expenmants are pre-
sented in table 8 and
figure 8. They show
that steers wintered on
the range and fed a
supplement of 0.78
pound of cottonseed
— i s coke per head daily
25-DAY PERIODS made significantly

FIGURE 8.—A teer gains for three o iments, winters of 1633-34 greater ter gains
~—AVOragas ERINS [OT FEC CIDErImenLs, WINLErs o
to 1935-36. (For deseription of groups, see legnnd of ligure 4.) than similar steers win-

o

o

AVERAGE STEER GAINS (POUNDS)
1]
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tered on the range and fed no grain supplement. Steers fed slightly
more than 13 pounds of straw and approximately 1 pound of cofton-
seed cake per head daily, in the dry lot, gained only slightly less than
the steers on the range fed cottonseed cake, and about one-third more
than steers on the range fed o supplement of slightly more than 134
pounds of chopped ear corn. However, this difference was not, statis-
tically significant.

TaBLe 8—S8ummeary of three winler feeding evperiments, 193%-34 to 1935-36
(142.3 days) !

Group 1, fed 1

13.11 pounds %Y?SI'ID ?ﬁéﬁd Croup 3, fed | Group 4, on
dz:}lg ﬂo?rstruvij da'zi]ypé?f e é'-ll mfunds range nnd fed
and 0.97 poon 0L | duily of corn | no prain sup-
of coltonsaed tnsge?;“lnc‘ékc o1l range plement ?
cake In ferd 1ot £

Steers. - -number__

Average initial welght nonnds_ .
Avernge final weigh, I | R

Averaps paln

Avernpe quaptity of feed per stecr:
Straw.. e da
Cottonseed enke o oooo..o.doe

dollars. .

Totnl value of feed (range and supple-
t} doil

10.45 |

I 5ernw and hay were fed, when neegded, to o)l grouns io egual quantities; varialions were duie to length of
time of feeding.
t Results obtemed only from 1934-35 and 1925-36.

All groups kept on the range averaged $4.28 per head lower in
winterng costs than the group kept in the dry lot, This difference is
significant.

There was essentially ne difference in wintering costs between the
groups fed supplements of cottonseed cake and corn. The wintering
cost of the group fed no grain supplement or: the range was $1.50 and
$1.77 lower, respectively, than the wintering costs of the groups fed
the supplements of cottonseed cake and corn, but the differences were
not statistically significant.

SUMMER GRAZING EXPERIMEXN'TTS

The average results ol the three summer grazing experiments are
shown in table 9. The average rate of steer gain throughout the
summer grazing season 1s shown graphically in figure 9.

Analysis of variance shows that there was a statistically significant
difference in average steer gains among all groups with the exception of
groups 3 and 4, handled on the range without supplement. However,
the steers in group 4, under the alternate system of grazing, averaged
20 pounds more gain per steer than those in group 3, on the contin-
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300 uously grazed range, but the
varigtions in  gain  within
these groups were great
enough to prevent this differ-
ence from being significant.
Althorgh the feed costs
were materially higher for
groups 1 and 2,receiving grain
n addition to grass, yet the
sules prices for these groups
were increased $1.21 per 100
pounds of live weight over
the prices for the strictly
grass-fed cattle, There were
no significant differences
among any of the groups in
shrinkage in transit, nor in
slaughter and carcass grades
and dressing percentage be-
36 36 g s tween the supplement-fed
28-DAY PERIODS groups, nor in feeder grades
FiGure $.—.A vernge steor gains for Wimee experiments, sum-  Between  the two si;rictly

mers ol 134 to 1436, (Fer description of groups, see
legend of fgure 3.9 range groups.

AVERAGE STEER GAINS (POUNDS)

TavLe 9.—Summary of summer grozing experiments, 1984 lo 1986 (124.7 days)

Croup 4, Zn Uroup 2, on a
TR0 ranga ad ToHD 3, o1
fodd 1842 fer! 49.06 runge con- gg’"ﬂp %t gf
powgsds pounds tintously | f m‘f '“rnzed
of grain per | of prain per | grozed 123.7 ’].-,4 ié -
day for ¥4.7 | day after days =1 days
days flrst 56 doys

Steers - . ----numbsar__ 2%

Averago initicl weight_________.___ __noends.. 748
Averarze Donl weight, do_. .. 985

Averagounin. ... ... .do____

Average quantity of feeds ner steor (pxclusivaof
pasture):
Qrain pounds__,

Vulue of feed {exclusive of rengo} qror steer
dallars.
Value of range per steer

Total value,

Sales weiglit per staer,
Sales prico per 100 pow
Sades vulue por steer,
Shrinkage ner stear__
Dressing percantape (hot
Grada seores at close of exp

! Geo Iootuole 3, table 3,
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SUMMARY AND CONCLUSIONS

Experiments were carried on at the Ardmnre Field Station, Ard-
more, S, Dak., to compare results obtained from wintering steers on
the range with supplements and in the dry lof, and to determine also
the comp&mtive results from handling steers during the summer on
native range with and without a grain supplement. These experi-
ments beonn with the winter of 1933-34 and extended through 3
successive years, ending with the summer grazing season in Septcmber
1936. Good grade Hereford steers, approximately 1} years of age at
the beginning of the wintering experiments, were used ench year.

Tn the wmteunb‘ exper imonts, oue group was fed cottonseed cake
and siraw in the (hy lot, for ench of the 3 years. One group was
carried on the range supplemented with eottonseed eake and another
with ehopped ear corn, for the threc experiments. During the last 2
years, an additional group wus handled on the range and fod no grain
supplement.

The average winter feed cost for the three groups handled on the
range was 40 percent less than that for the proup wintered in dry lot.

Within the range groups there was little difference in winter golns
and feed costs between groups 2 and 3, fed cottonseed cuke and corn,
respectively, bus the feed cost per steet for group 4, kept on the range
and fed no grain supplement, was $1.63 less than the average for the
other two range-wintered groups.

It may, therefore, be cencluded that under such conditions as were
experienced af, the Ardmore Field Station during these experiments
and with the prices of feeds and rauge used helem, cattle may be
wintered on the range satisfactorily wibl: comparatively simall quanti-
ties of grain or mtw’h age and significantly more economically than in
the feed lot on a moderate ration of native roughage and cottonseed
meal. In years of normal rainfall and vegeta mon, i range such as Is
found nt the station is reserved for winter use, the fcedlng of supple-
ments to steers during the winter may be limited to the days of
extremely cold w eather or when the vegetation Is snow-covered.

The groups of steers used in the wmﬁennﬂ' experiments were used the
following summer in grazing e\peuments Grailn was fed to two
groups—throughout, the grazing season to one, and after the first 56
days of the grazing season to the other. The other two groups were
carried on the rangs without supplement, one group using the range
continuously, and “the other grazing cach half alternate}v every 2§
days.

Under the range conditions prevailing during the years of these
experiments and with uniferm rate of stocking the summer grazing
studies showed rather conclusively that the gaing of steers on native
range such ns is found at the Ardmore Field Station can be materiall ¥y
increased by the feeding of a grain supplement. They also showed
that under the conditions of these experiments aud with the prices of
feed and range used, the increased cost of gains due to the use of sup-
plemental feed can be more than offset by the increased sales value
of the steers as a result of more finish. I*eodmg grain to steers on
grass made it possible to develop feeders into aceeptnble siaushter
cattle, whereas the steers on range only were suitable for sale as
feeders.
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