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Use of Soft-Red Winter Wheat Forage for
Stocker Cattle Production During the Fall and Winter1

L.B. Daniels2, K.F. Harrison3, D. Hubbell, III3, A.H. Brown, Jr.2, E.B. Kegley2,
K.P. Coffey2, W. Coblentz2, Z.B. Johnson2, and R. Bacon4

Story in Brief

Two cultivars of soft-red winter wheat (Triticum aestivum L.) were seeded at 120 lb/A (acre) on September
10-11, 1996 and 1997.  One-half of each cultivar received 50 lb nitrogen(N)/A above recommended soil analy-
sis.  Sixty Angus x Brangus and 60 commercial crossbred steers, averaging 500 lb body weight, were assigned to
their respective wheat forage at a stocking density of 500 and 750 lb beef/A on October 23 and 29 for 1996 and
1997, and removed on February 17 and 4 in 1997 and 1998, respectively.  ADG, total gain (TG) and gain per acre
(G/A) were greater (P < .01) for steers that grazed Jaypee forage in 1997-98, but did not differ during 1996-97.
Steers grazing pastures with added N produced more (P < .05) G/A than those grazing pastures without addi-
tional N in 1996-97.  No differences occurred in G/A due to added N during 1997-98 or for the combined years.
Steers stocked at 500 lb beef/A had ADG and TG greater (P<.01) than those steers stocked at 750 lb beef/A.
However, steers that were stocked at 750 lb beef/A produced more (P < .01) G/A than steers that were stocked at
500 lb beef/A.
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Introduction

Arkansas leads the nation in the production of soft-red
winter wheat, producing over 45,000,000 bushels annually
from approximately one million acres (Klugh and Abbe,
1995).  With the phase-out of the Federal Crop Deficiency
Payment Program, wheat farmers must have a secondary
source of income from their land.  The production of stocker
cattle from grazing hard-red winter wheat forage in the south-
ern plains is a unique and economical renewable resource.
Income is derived from both grain and the increased value
that is added as weight gain to growing cattle that grazed
winter wheat forage and has been a practice for many years
in the southern plains (Horn et al., 1994).

Over 25% of the nation’s beef cows are located in this
region (Taylor, 1994).  Approximately one million beef cows,
which produce nearly 875,000 calves annually, are located
in Arkansas (Klugh and Abbe, 1995).  Most of these calves
are sold at weaning during the fall to cattlemen in the south-
ern plains and other western states. Considerable interest in
retaining ownership of calves is developing by producers in
the southern region. Therefore, it is the objective of this study
to evaluate soft-red winter wheat forage as pasture for stocker
cattle during the fall and winter.

Experimental Procedures

Twenty-four  two-acre pastures, having a Perridge silt
loam soil, were sprayed three times with 1/3 gallon per spray-
ing of Roundup® per acre during the summer of 1996 and
then tilled to prepare a seedbed. The pastures were seeded
on September 10-11 during 1996 and 1997 with either
‘Hickory’ or ‘Jaypee’ cultivars of soft-red winter wheat (Triti-
cum aestivum L.) at a seeding rate of 120 lb seed/A.  Indi-
vidual soil test analyses were done on each pasture each year,
and the pastures were fertilized according to the soil test
analysis for wheat grain production. One half of the pastures
of each cultivar was top-dressed with urea at seedling emer-
gence to supply 50 lb additional nitrogen (N)/A.  Forage
samples were taken at 10 locations in each pasture by clip-
ping every 28 days and frozen. They were analyzed for CP,
neutral detergent fiber (NDF), acid detergent fiber (ADF),
and in vitro dry matter digestibility (IVOMD).

Sixty crossbred Angus x Brangus and 60 crossbred com-
mercial steers, averaging 500 lb BW, were preconditioned
and used as experimental animals in 1996-97 and 1997-98,
respectively.  Steers were assigned to treatment groups in a
2 x 2 x 2 factorial arrangement as follows:

1 Research was supported in part by the Arkansas Wheat Board.



AAES Research Series 470

92

1)   Hickory cultivar - 0 lb added N/A - 500 lb beef/A
2)   Hickory cultivar - 0 lb added N/A - 750 lb beef/A
3)   Hickory cultivar - 50 lb added N/A - 500 lb beef/A
4)   Hickory cultivar - 50 lb added N/A - 750 lb beef/A
5)   Jaypee cultivar - 0 added N/A - 500 lb beef/A
6)   Jaypee cultivar - 0 added N/A - 750 lb beef/A
7)   Jaypee cultivar - 50 lb added N/A - 500 lb beef/A
8)   Jaypee cultivar - 50 lb added N/A - 750 lb beef/A

Treatments were replicated three times. Steers were
weighed and blood taken via jugular puncture when steers
were placed on their respective wheat forage pasture and at
14-day intervals. Feed and water were removed from the
steers 12 hours before each weighing.  Two pounds of corn
(Zea mays L.) were fed to each steer daily plus bermudagrass
(Cynodon dactylon [L.] Pers) hay as needed.  Steers also had
free access to a trace mineral-salt mixture, which contained
200 mg of monensin per pound.  The steers were assigned to
their respective wheat forage on October 23 and 29 during
1996 and 1997, and allowed to continuously graze until re-
moval on February 17 and 4 during 1997 and 1998, respec-
tively.  In 1997, the steers were fed 121 days in a commer-
cial feedlot following wheat pasture, and carcass data were
taken at slaughter.  During 1997-98 total gain (TG)  and gain/
acre (G/A) were adjusted to 117 days to compare to 1996-97
data, which was based on a 117-day growing period.

Data for each year were analyzed by ANOVA proce-
dures of SAS (1988) with a 2 x 2 x 2 factorial arrangement
of treatments.  Data for combined years were analyzed us-
ing PROC MIXED of SAS (Littell et al., 1996) where pas-
ture was a random effect. Sampling data was a repeated ef-
fect for serum magnesium (Mg) data and year was a repeated
effect for gain data.  All interactions were examined.

Results and Discussion

Percentage of CP, (IVDMD, NDF and ADF of soft-red
winter wheat forage as affected by cultivar, added N, stock-
ing density and month of the year are given in Table 1. Crude
protein was higher (P<.05) and ADF lower (P < .01) in the
cultivar Hickory than in the cultivar Jaypee.  Added N also
increased (P < .05) the CP in the wheat forage. Stocking
density decreased (P < .01) the ADF in the wheat forage.
Forage quality decreased (P < .01) from October to Febru-
ary. There were no differences in IVDMD or NDF due to
treatments. Even though there were statistical differences in
forage quality, all of the wheat forage was of exceptional
quality and would support rapid growth of cattle. This is
evident since the lowest CP was 19.6% and IVODMD was
92.7% or above.

Serum Mg concentrations of steers that grazed soft-red
winter wheat forage are given in Table 2.  Serum Mg con-
centrations were lower (P < .01) in steers during 1997-98
than in those calves during 1996-97.  A cultivar x added N x
stocking density interaction (P < .01) occurred during No-
vember and December and January (P < .05).  However, even
though there were statistical differences, all steers serum Mg

concentrations were within the normal physiological range
(1.4 - 3.3 mg/dl) for steers of their body weight (Clarenburg,
1992; Neumann and Lusby, 1986).

The ADG, TG, 117-day adjusted total gain (117 TG),
G/A and 117-day adjusted gain per acre (117 G/A) for steers
grazing soft-red winter wheat forage during the fall and winter
of 1996-97 and 1997-98 are given in Table 3.  Average daily
gains were greater (P < .01) for those steers grazing the cul-
tivar, Jaypee, during 1997-98 and for combined years than
in those steers that grazed the cultivar, Hickory. However,
no differences occurred in ADG of steers due to cultivar dur-
ing 1996-97.  The cultivar effect on ADG may have been
due to more forage production by Jaypee than Hickory dur-
ing 1997-98.  Jaypee lacks cold and wet tolerance and pro-
duces much more forage during mild temperatures, which
occurred during 1997-98.  In 1996-97, in January and Feb-
ruary, 12 days during the study the wheat forage was either
frozen, or covered with ice or snow, whereas during 1997-
98, there were no days the forage was frozen or covered with
snow or ice.  Mean high and low temperatures and rainfall
by months are given in Table 4 for years 1996-97 and 1997-
98.  Horn et al. (1994) reported differences in ADG of steers
grazing different cultivars of hard-red winter wheat. Similar
cultivar differences have been reported by Gribble and
Krenzer (1994).

There were no differences in ADG due to added N.
Gribble and Krenzer (1994) reported that for every 100 lb
livestock gain when cattle grazed hard-red winter wheat for-
age, 30 lb/A of actual N was needed.  Applying this to soft-
red winter wheat forage, approximately 100 lb N/A would
have been required in the present study.  Soil N of the pas-
tures in this study averaged 146 lb N/A when no additional
N was added and 175 lb N/A when 50 lb N/A were added.

Average daily gain was greater (P < .01) for steers graz-
ing soft-red winter wheat forage at a stocking density of 500
lb beef/A than for those grazing wheat pastures having a
stocking density of 750 lb beef/A.  This difference in ADG
was probably due to forage availability.  Horn et al. (1994)
reported that ADG of steers decreases as stocking density
increases when steers graze hard-red winter wheat forage.

Steers grazing Jaypee gained more (P < .01) weight than
those steers grazing Hickory during 1997-98 and combined
years.  However, there were no differences in TG due to cul-
tivar during 1996-97.  No differences in TG were observed
from added N.  Steers grazing  wheat pastures having a stock-
ing density of 500 lb beef/A had greater (P < .01) TG than
those steers grazing wheat pastures having a stocking den-
sity of 750 lb beef/A.

When TG was adjusted to a 117-day grazing period to
put years 1996-97 and 1997-98 on equal basis, steers graz-
ing Jaypee had a greater (P < .01) 117-day adjusted gain
than those steers grazing  Hickory.  Steers grazing wheat
pastures at a stocking density of 500 lb beef/A had a greater
(P < .01) 117-day adjusted gain than those steers grazing
wheat pastures having a stocking density of 750 lb beef/A.

Total gain in this study is greater than that reported by
Horn et al. (1994) for hard-red winter wheat.  However, stock-
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ing density in the present study was two to three times (500
to 750 lb beef/A compared to 250 lb beef/A for hard-red win-
ter wheat) that used by Horn et al. (1994).

Steers that grazed Jaypee produced more (P < .05) G/A
during 1997-98 and for years combined than those which
grazed Hickory.  No differences occurred in G/A during 1996-
97 because of cultivar.  Steers grazing  wheat pastures at a
stocking density of 750 lb beef/A produced more (P < .01)
G/A than those steers grazing wheat pastures having a stock-
ing density of 500 lb beef/A.  Horn (1994) observed that G/
A increased as stocking density increased when steers grazed
hard-red winter wheat forage, but G/A in his study was much
less than that reported in the present study because stocking
density was much lower (250 lb beef/A) than the 500 and
750 lb beef/A used in the present study.

When G/A for 1997-98 was adjusted to a 117-day graz-
ing period, steers that grazed Jaypee produced more (P <
.01) 117 G/A than those steers that grazed Hickory.  Steers
grazing  wheat pastures having a stocking density of 750 lb
beef/A produced more (P<.01) 117 G/A than did those graz-
ing pastures having a stocking density of 500 lb beef/A.

Feedlot performance and carcass data of steers that
grazed soft-red winter wheat from October 23 to February
17 are given in Table 5. Steers gained 3.65 lb/day over a
121-day  feeding period on 6.1 lb dry feed at a cost of $2.16/
head/day.  Seventy three percent of the steers graded Choice
while 27% graded Select. Dressing percentage averaged
62.4%.

In conclusion, soft-red winter wheat, when planted in
early September, produces an ample supply of exceptional
quality forage that will support rapid growth of stocker cattle
during the fall and winter with minimal supplementation.
Differences exist in the quality of forage of different culti-
vars.

Average daily gains of 2.4 lb for steers grazing soft-red
winter wheat forage are superior to the 2.0 to 2.3 lb ADG of
steers grazing hard-red winter wheat (Horn, 1994; Horn et
al., 1994).  Total gain of steers differed as a result of cultivar.
Jaypee, a cultivar that prefers mild weather, was superior to
Hickory during 1997-98, which was an extremely mild fall
and winter.  Total gain also was influenced by stocking den-
sity (the lower the stocking density, the greater the total gain
per steer).  However, G/A was greater at the highest stock-
ing density.  Both TG and G/A of steers grazing soft-red win-
ter wheat were superior to those reported (Horn, 1994; Horn
et al., 1994) for steers grazing hard-red winter wheat.

Stocking density may be doubled or tripled for steers
grazing soft-red winter wheat compared to hard-red winter
wheat.  Steers were stocked at a density of 500 and 750 lb
beef/A in this study compared to 250 lb beef/A used to graze
hard-red winter wheat in the southern plains (Horn et al.,
1994).  Therefore, production of stocker cattle on soft-red
winter wheat forage in the Southern region has excellent
potential.  Grazing of cattle can begin in October and be
terminated by March 1, producing a steer  large enough to
be fed without reducing wheat grain yield (Krenzer, et al.,
1994).
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Table 1.  Percentage of crude protein (CP), in vitro dry matter digestibility (IVDMD), neutral detergent
fiber (NDF) and acid detergent fiber (ADF) of soft-red winter wheat.

Month Treatment CP IVDMD NDF ADF

--------------------------------------%---------------------------------------
October Hickory 29.8 92.8 43.4 18.4

Jaypee 30.3 92.8 42.8 18.8
November Hickory 26.4 94.0 42.8 19.9

Jaypee 24.7 94.2 43.1 22.2

December Hickory 23.8 96.5 43.3 21.2

Jaypee 23.0 94.8 43.3 22.2
January Hickory 21.7 93.9 43.2 25.7

Jaypee 20.2 94.0 44.2 27.7

February Hickory 21.3 94.8 52.1 30.2

Jaypee 19.7 95.0 52.6 31.9

October 0 added N 30.2 92.9 43.1 18.7

50 lb added N/A 29.9 92.8 43.1 18.7

November 0 added N 24.8 94.1 43.2 21.5

50 lb added N/A 26.3 93.9 42.7 20.6

December 0 added N 22.7 96.2 44.1 21.5

50 lb added N/A 24.1 96.3 43.4 21.7

January 0 added N 20.1 94.1 44.3 27.7

50 lb added N/A 21.2 93.8 43.0 25.7

February 0 added N 19.6 94.4 52.6 31.9

50 lb added N/A 21.4 94.7 52.0 30.1

October 500 lb beef/A 29.8 92.7 43.3 18.5

750 lb beef/A 30.4 92.8 42.8 18.6

November 500 lb beef/A 25.6 93.7 43.1 20.5

750 lb beef/A 25.5 94.3 42.8 18.6

December 500 lb beef/A 23.8 96.3 43.7 26.3

750 lb beef/A 23.1 96.2 43.7 22.7

January 500 lb beef/A 20.8 93.9 43.7 26.3

750 lb beef/A 20.5 94.1 43.6 25.7

February 500 lb beef/A 21.6 94.7 52.5 31.7

750 lb beef/A 19.5 95.1 52.3 30.1
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Table 2.  Blood serum magnesium (Mg) concentration of steers that grazed soft-red winter wheat
forage during fall and winter (mg/dl).

                       Cultivar                         Nitrogen                     Stocking density
Year      Month Hickory Jaypee 0-N 50 lb/A 500 lb/A 750 lb/A

1996-97 October 2.5 2.5 2.5 2.5 2.5 2.6
1997-98 2.1 2.2 2.1 2.2 2.2 2.1

Combined 2.3 2.4 2.3 2.3 2.3 2.4
1996-97 November 2.5 2.5 2.6 2.5 2.5 2.6
1997-98 2.4 2.4 2.4 2.5 2.5 2.4

Combined 2.5 2.5 2.5 2.5 2.5 2.5
1996-97 December 2.4 2.4 2.4 2.4 2.4 2.4
1997-98 2.1 2.1 2.1 2.2 2.1 2.1

Combined 2.3 2.3 2.3 2.3 2.3 2.3
1996-97 January 2.4 2.4 2.4 2.4 2.4 2.4
1997-98 2.0 2.0 2.0 2.0 2.0 2.0

Combined 2.2 2.2 2.2 2.2 2.2 2.2

Table 3. Average daily gain (ADG), total gain (TG), 117-day adjusted total gain (117 TG), gain per acre
(G/A) and 117-day adjusted gain per acre (117 G/A) of steers that grazed soft-red winter wheat forage

during the fall and winter of 1996-97 and 1997-98.

Treatment Year ADG TG 117 TG G/A 117 G/A

--------------------------------------lb-----------------------------------
Hickory 1 2.35 281.4 281.4 344.5 344.5

2 2.18 213.5 254.9 263.7 314.6
C 2.26 247.4 268.1 304.1 329.6

Jaypee 1 2.40 281.0 281.0 345.1 345.1
2 2.56 251.1 299.9 285.6 370.8
C 2.48 266.0 290.4 315.4 358.0

0-N 1 2.46 287.7 287.7 337.5 37.5
2 2.36 231.7 276.7 284.6 339.8
C 2.41 259.7 282.2 311.0 338.6

50 lb N/A 1 2.31 268.8 268.8 351.9 351.9
2 2.38 232.9 273.1 290.4 345.8
C 2.34 250.8 271.0 321.1 348.8

500 lb beef/A 1 2.57 300.9 300.9 300.9 300.9
2 2.50 245.7 293.2 245.7 293.1
C 2.53 273.2 297.0 273.3 297.0

750 lb beef/A 1 2.18 255.6 255.6 384.8 384.8
2 2.24 219.1 261.6 328.7 329.4
C 2.21 237.3 258.6 356.7 388.6
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Table 4.  Average high and low temperatures and rainfall during October through
February, 1996-97 and 1997-98 (°F).

1996-97 1997-98
Month High Low Rainfall (in) High Low Rainfall (in)

October 75 49 2.73 75 50 3.48
November 54 37 12.61 57 49 1.99
December 54 34 2.74 50 32 3.46
January 51 28 1.72 53 35 4.61
February 56 36 5.36 57 37 3.38

Table 5.  Feedlot performance and carcass data of steers that had grazed
soft-red winter wheat forage.

Item Amount

Days of feed 121
Entering weight, lb 746
Final weight, lb 1,118
ADG, lb 3.65
Dry feed/lb gain 6.10
Cost/head/day $2.16
% Choice 73
% Select 27
Ribeye area, in2 12.32
Yield grade 3.25
Dressing percentage 62.4
Hot carcass weight, lb 741.0
Backfat thickness, in 0.55


