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Highlight

One lb/head daily of soybean oil
meal pellets was adequate supple-
mental protein for yearling steers
grazing winter bluestem pasture
when followed by summer grazing
that permitted the steers to compen-
sate for low winter gains. Calves re-
sponded to additional supplemental
feed, energy or protein with efficient
gains.

Native bluestem pasture in
Eastern Kansas is highest in nu-
tritive value during the first two
or three months of the growing
season, May through July, and
depending somewhat on environ-
mental factors, steadily declines
in nutritive value to a low in late
winter, February and March.
Traditionally, it has been used
during the spring and summer
when it is highest in nutritive
value and has been used for win-
ter grazing in only a limited way,
but its winter use has steadily in-
creased.

Cattle gains on bluestem pas-
ture are much lower in winter
than in the summer (Smith et
al,, 1960) and it is the usual win-
ter custom to feed some type of
supplemental feed to increase
weight gains.

This investigation was to de-
termine response to supplemen-
tal protein fed at different levels
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by young cattle grazing winter
bluestem pasture.

Materials and Methods

The experiments were con-
ducted from 1952 to 1964 at the
Kansas Agricultural Experiment
Station at Manhattar on native
bluestem range six miles north-
west of the campus. The vegeta-
tion is typical true tall grass
prairie. Big bluestem (Andropo-
gon gerardi), little bluestem
(Andropogon scoparius), and in-
dian grass (Sorghastrum nu-
tans), make up between 50 and
60% of the total vegetation on
the ordinary upland and lime-
stone break sites, as described by
Anderson and Fly (1955). Each
experiment is a summary of one
or more trials and each trial in-
cluded a winter supplemental
feeding period and a summer
grazing period when no supple-
ment was fed. The winter period
usually extended from Novem-
ber or December to April and the
summer period, from April to
August or September. During
the winter when snow covered
the grass, an average of 190 Ib of
grass hay was fed per animal per
winter.

Experiment I—TForty-four
Hereford heifer calves were di-
vided into two treatment groups,
one group was fed an average of
2 Ib/head/day of soybean oil
meal pellets (.92 1b of crude pro-
tein) during the winter grazing
period; the other, 2 1b of ground
sorghum grain (.23 1b crude pro-
tein). Each group received ap-
proximately the same amount of
supplemental energy. Dicalcium
phosphate was added to the sup-
plements to equalize supplemen-
tal phosphorus intake at about
15 g/heifer/day; vitamin A, to
supply 15,000 IU /heifer/day. Salt
was always available.

Experiment Il —Sixty-one
Hereford heifer calves were used
in three trials, two treatment
groups per trial, with 10 to 11
heifers per group. During the
winter grazing period one group
got twice as much alfalfa as the
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other. Ground shelled corn was
fed to the group receiving the
smaller amount of hay to mini-
mize the difference in energy in-
take. Crude protein intake for
the doubled alfalfa hay was ap-
proximately 1.07/lb/head/day;
from the corn and alfalfa com-
bined, .76 1b. Salt and a mixture
of equal parts by weight of salt
and bonemeal were available
during the winter period.

Experiment III — Three trials
were conducted with three ex-
perimental treatment groups of
steers per trial, 10 Hereford steer
calves per group, or 30 steers per
treatment. During each winter
grazing period these supplements
were compared (lb/head/day):
1 1b of soybean oil meal pellets
(.46 1b crude protein), 1 1b soy-
bean oil meal pellets and 1 Ib
ground shelled corn (.56 1b crude
protein), 2 1b soybean oil meal
pellets (.92 1b of crude protein).
Salt and a mixture of salt and
bonemeal (equal parts by
weight) were available during
the winter grazing period.

Experiment IV — Three trials
were conducted with two experi-
mental groups of yearling Here-
ford steers per trial, 10 steers per
group, or 30 per treatment. Dur-
ing the winter grazing period in
each trial one group of steers
was fed 1 1b/head/day of oil seed
meal pellets; the other, 2 1b
(Soybean oil meal pellets were
fed in trials 1 and 3 and cotton-
seed oil meal pellets in trial 2).
Approximately .42 to .46 1b/
head/day of crude protein was
supplied to the group at the
lower level of supplementation
depending on whether cottonseed
or soybean oil meal was fed,
while the intake of supplemental
crude protein for the other group
was twice that much. The steers
were rotated on pastures during
the winter to minimize pasture
differences. During the winter
period a mixture of equal parts
by weight of bonemeal and salt
and also salt alone were avail-
able.
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Resulis

Experiment I — A highly sig-
nificant (P<.01) increase in
weight gain was obtained during
the winter grazing period and
for the combined winter and
summer period (P<.01) by win-
ter supplemental feeding of soy-
bean oil meal pellets compared
with ground sorghum grain
(Table 1). Summer gains were
higher for steers fed sorghum
grain, but not significantly so.

Table 1. Protein and energy winter
supplements (2 lb/head/day)! for
heifer calves on winter bluesiem
pasture.

Soy-
Ground bean
sorghum  oil

Item grain meal
No. of heifers 22 22
Initial wt, 1b 429 432
Daily gain, 1b

Winter (146 day) .06 45%*

Summer (147 day) 1.54 1.33

Total (293 day) .80 - .89%*

1Dicalcium phosphate was added to

equalize phosphorus intake at 15
gms. per head daily; 15000 I.U.
vitamin A per heifer daily was in-
cluded; salt was always available.
#* P 01

Experiment II — Differences
in weight gain between. heifers
fed an averageof 7.3 Ib/head/day
of alfalfa hay and those fed 3.7
Ib of alfalfa hay and 2.2 1b of
ground shelled corn were not sig-
nificant, although those fed the
combination tended to perform
slightly better (Table 2). The .76
Ib of supplemental crude protein

supplied by the grain and alfalfa’

combination was adequate pro-
tein for the calves.

Experiment III — During both
the winter supplemental feeding
period and the combined winter
and summer grazing period, steer
calves receiving 1 1b of soybean
oil meal pellets gained signifi-
cantly (P<.05) less than either
steers receiving twice that quan-
tity of soybean pellets or those
receiving a combination of pel-
lets and corn (Table 3). The .56
Ib of crude protein supplied per

Table 2. Resulis from feeding itwo
levels of alfalfa hay (in 1b/head/
day) to heifer calves on winter
bluestem pasture (summary of
three trials).!

3.71b
alfalfa
hay
221bgr. 7.31b
shelled alfalfa

Item corn hay
No. of heifers 30 31
Initial wt, 1b 488 492

Daily gain, 1b
Winter (127 day) .54 .34
Summer (108 day) 1.80 1.82
Total (235 day) 1.12 1.02

1A mixture of equal parts by weight
of salt and bonemeal was available
during the winter. Salt was always
available.

no significant difference in
weight gain. Each steer was
graded at the close of the test,
using U.S.D.A. Feeder Cattle
Grades, with no significant dif-
ference in grades between the
two treatment groups.

Discussion

The larger quantities of pro-
tein fed, as the 2 1b/head/day of
soybean o0il meal (.92 1b of crude
protein) and the 7.3 lb of alfalfa
hay (1.07 1b of crude protein)
seemed excessive since calves re-
ceiving lower quantities of pro-
tein with about the same amount
of energy gained just as well.

Results were measured on the
basis of weight gain only; higher

Table 3. Resulis from indicated levels of protein and energy (in 1b/head/
day) for steer calves grazing winter bluestem pasture (summary of

three trials).!

11b
11b soybean 21b
soybean meal and soybean
meal 11b corn meal
No. of steers 30 30 30
Initial wt, 1b 505 507 508
Daily gain, lb
Winter (126 day) .35% .51 .60
Summer (109 day) 1.88 1.89 1.87
Total (235 day) 1.07* 1.16 1.19

1A mixture of salt and bonemeal (equal parts by weight) was available dur-
ing the winter and salt was always available.

*—P<.05

steer daily by the combination of
soybean pellets and corn pro-
vided adequate protein supple-
mentation to the winter grass.
Experiment IV — The weight
gains of yearling steers fed two
levels of winter supplemental
feed while grazing bluestem pas-
ture are presented in Table 4.
For the winter feeding period
the steers fed 2 lb of oil seed
meal pellets gained significantly
(P<.05) more than those fed 1
Ib. There was no significant dif-
ference in weight gain during
the summer grazing period al-
though the steers fed at the
lower level gained more. For the
combined winter and summer
period the two treatments gave

Table 4. Results from indicated
levels of supplementation for year-
ling steers on winter bluestem pas-
ture (summary of three trials).!

Oil seed meal

head/
pellets day?
11b 21b
No. of steers 30 30
Initial wt, 1b 689 687

Daily gain, 1b
Winter (143 day) .45 ks
Summer (110 day) 2.16 1.95
Total (253 day) 1.20 1.25

1A mixture of salt and bonemeal
(equal parts by weight) was avail-
able during the winter, salt was al-
ways available.

20il seed meal pellets were soybean
in two trials and cottonseed in one.
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Table 5. Composition of feeds in percent.l
Protein Crude N-free
Item Moist. (N X 6.25) fiber extr. Ca. P.
Soybean oil meal pellets 8.63 45.93 5.01 29.90 0.33 0.59
Cottonseed oil
meal pellets 7.95 41.63 11.80 28.49 0.16 1.14
Ground shelled corn 12.04 10.08 1.93 70.72 0.01 0.33
Alfalfa hay 8.61 14.71 33.03 35.65 1.20 0.39
Ground sorghum grain 11.39 11.75 2.81 69.49 0.03 0.36
Bluestem pasture?
June 9.37 32.67 47.40 .38 14
August 8.00 32.12 49.57 .45 .09
October 4,79 32.62 51.99 .53 .06
December 4,10 35.67 49.62 .46 .05
February 3.10 34.58 51.12 46 .08
April 2.98 33.60 50.00 51 .07

1 Analyzed according to A.O.A.C. methods. (1955).
2Bluestem pasture grasses, composite, moisture free basis.

protein levels may not be exces-
sive for such functions as repro-
duction, stress, or longevity. Tur-
man et al. (1964) pointed out
that feeding low supplemental
levels may be false economy for
developing females. Where 2 1b/
calf/day of sorghum grain was
fed, supplying only .23 1b of pro-
tein, no winter gain was ob-
tained. However, the summer
gain was large and compensated
partially for the lack of winter
gain. The combination of 1 Ib of
soybean meal and 1 1Ib of corn,
supplying a total of .56 lb of
crude protein, and the combina-
tion of 3.7 1b of alfalfa hay and 2
Ib of corn, supplying a total of
.76 1b of crude protein gave re-
sults as good as did higher levels
of protein. MecIlvain et al. (1955)
has recommended 1 1b/head/day
of cottonseed meal for calves on
winter range in western Okla-
homa. Bohman et al. (1961) re-
ported that energy and protein
supplements increased gains of
beef calves on a semi-desert
range and that the protein sup-
plement (1 lb/head/day of soy-
bean meal or the equivalent) in-

creased gains more than did
energy (11b of barley). Yearling
steers in Experiment IV gained
just as well on 1 lb of soybean
oil meal as 2 1b where perform-
ance was measured by combined
winter and summer gain.

Chemical analyses of the grass
(Table 5) indicate that addi-
tional feed may be used to ad-
vantage as the winter progresses
and nutritive value of grass de-
clines markedly. Extremes in
weather as well as grass quality,
condition of the animals, and
future animal use suggest vary-
ing the level of protein to fit
local conditions.

Summary

Four experiments were con-
ducted with young growing beef
animals to determine response
to various protein levels in win-
ter supplement feeds. All experi-
mental animals were on native
bluestem pasture for a winter
and summer season, but supple-
ments were fed only during the
winter period.

Heifer calves gained more dur-
ing the winter supplemental

period and for the year when fed
2 1lb/head/day of soybean oil
meal pellets than when fed
ground sorghum grain. They
gained as well on 3.7 1b of alfalfa
hay and 2.2 1b of ground shelled
corn as when fed 7.3 1b of alfalfa
hay. Steer calves gained less
when fed 1 1b of soybean pellets
than when fed 2 lb, however 1
1b of corn and 1 lb of soybean
pellets were just as effective as
2 1b of soybean pellets.

Yearling steers gained just as
well when fed 1 lb/head/day of
such protein supplement as soy-
bean oil meal pellets as when
fed 2 Ib when the winter grazing
period was followed by a sum-
mer grazing period that per-
mitted low winter gains to be
offset. ’
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