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SUMMARY

This experiment was
conducted to evaluate the effects of
dietary crude protein withdrawal on
feedyard performance and carcass
merit. Treatments used in the study
were generated by reducing the
crude protein (CP) concentration of
the basal diet from 13.5 to 12.5,
10.5, or 8.8% in the finishing ration
on d57 through slaughter. Control
animals received the 13.5% CP
ration throughout the entire study.
Data were evaluated using linear
regression procedures. Reducing
dietary CP concentration from d57
through harvest reduced (P < 0.02)
finish weight by 7.89 1b and
reduced (P < 0.002) hot carcass
weight (HCW) by 7.44 Ib for each
percentage unit of CP removed
from the 13.5% CP control diet.
From d57 through finish, average
daily gain (ADG) and dry matter
intake (DMI) were reduced by 0.12
(P =10.0001) and 0.32 1b (P < 0.006),
respectively per head daily for each
percentage unit reduction from
13.5% CP. For each percentage
unit that CP concentration was
reduced from 13.5%, 0.20 Ib more
(P <0.03) feed was required per lb
of gain (FG) and feed cost of gain
was increased (P < 0.06) by $1.23
per cwt gain from d57 through
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finish. Dressing percentage was
reduced (P <0.02) by 0.18
percentage units for each
percentage unit reduction in CP
content from 13.5%. Fat thickness
over the 12th rib was reduced (P <
0.08) by .009 in and yield grade,
calculated from actual carcass
measurements, was reduced (P <
0.04) by 0.05 units for each
percentage unit reduction from
13.5% CP. Marbling score and
percentage choice carcasses were
not impacted by level of crude
protein in the diet from d57 through
finish. These data suggest that
decreasing CP concentration in the
finishing diet from 13.5 % CP to
8.8% CP on d56 through slaughter
harvest reduces HCW, DMI, and
ADG and increases FG. Additional
research examining interactions
between the timing of crude protein
withdrawal and type and weight of
cattle fed may be warranted.
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INTRODUCTION

A review presented at the
Great Plains Nutrition Council
supported the concept of
withdrawing crude protein (CP) as
feedlot cattle progress through the
finishing period (Galyean, 1998).
Crude protein intakes as low as 870
g per head per day after 56d on
feed did not impact performance.
Phase feeding of CP and other
nutrients is being considered as a
possible way to help mitigate
potential environmental impacts of
excess nutrient excretion from
cattle. In phase feeding a nutrient
is added or subtracted as need by
the cattle therefore reducing the
amount of the nutrient excreted by
the cattle and lessening the impact
on the environment. Bacterial
crude protein (BCP) flow to the
duodenum was 13% (Barajas &
Zinn 1998), 28% (Zinn, 1990), and
31% (Zinn et al., 1998) greater for

steers fed steam-flaked corn
compared to steers fed dry rolled
corn diets. Increase BCP flow may
result in greater dietary rumen
degradable protein requirements.
This may limit the success of CP
withdrawal programs for cattle fed
steam flaked corn. Therefore, the
objective of this study was to
evaluate the effect of withdrawing
CP from the finishing diet on
feedyard performance and carcass
merit.

MATERIALSAND METHODS

Five hundred sixty-two
crossbred yearling steers arrived at
Colorado Beef in Lamar Colorado
and were allowed access to long
stem hay and water for 2 days and
processed on d3 post arrival.
Processing procedures included
treating for parasites with
DECTOMAX?, and vaccinating
with Bovishield 4’ and Fortress
CD*. All cattle were then held on
a sorghum silage based starter diet
(13.5% CP, 54% DM, 33.37%
NDF from forage, 75.36 mcal/cwt
DM NEm, 47.75 mcal/cwt DM
NEg) for 3.5 days. All cattle were
then ear tagged, weighed,
implanted with Revalor-S°, and
assigned to a breed type category.
Breed type categories used
included: predominately British,
predominately Continental, and
percentage Brahman influence.
Within each breed group, cattle that
were beyond two standard
deviations from the mean for body
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weight were culled from the study.
Remaining cattle were stratified by
weight within each breed group and
divided into eight weight replicates.
Within each weight replicate by
breed group, cattle were randomly
assigned to one of four treatment
groups. The next day, cattle were
weighed, individually tagged,
sorted into treatment pens, and the
study was initiated. Each pen held
nine steers and were 20 foot by 60
foot with a 12 foot bunk.

Three step-up diets each with
an increasing concentration of grain
and decreasing concentration of
roughage were each fed for six
days. Cattle were fed twice daily at
0700 hr (60% of the days feed call)
and again at 1200 hr (40% of the
days feed call). Diet changes were
made during the p.m. feeding.
Finishing diets (Table 1) contained
approximately 7.5% effective
roughage. Rumensin and Tylan
were included in the diets at 30 and
10 g per ton of dry matter,
respectively. All cattle received the
13.5% CP diet through d56. From
d57 through slaughter, finishing
diets contained 13.5, 12.5, 10.5, or
8.8% CP.

Initial weights for the cattle
were obtained on two days prior to
the start of the trial. Interim
individual weights for replicates 5-
8 were obtained on d57 and for
replicates 1-4 were obtained on
d56. Final weights for replicates 5-
8 were obtained on two consecutive
mornings prior to harvest. Final
weights for replicates 1-4 were
obtained one week later on two
successive mornings prior to
harvest. A 4% pencil shrink was
applied to all weights. Cattle
were slaughtered after 132 or 139d
on feed. Carcass data were
collected by trained personnel.

Data from the experiment were
evaluated using regression
procedures as outlined by PROC
REG of SAS (1997). Linear effects
in models evaluating feedyard
performance and carcass traits
included the calculated CP content

of the diet and initial weight of the
steers.

RESULTS AND DISCUSSION

Feedlot performance data are
summarized in Table 2. Live
weights and average daily gains, as
expected, were similar for all cattle
through 56d on feed. Weight at
harvest (P < 0.02) was reduced by
7.89 1b per head for each
percentage unit reduction in diet
CP content. Average daily gain
from d57 through finish was
reduced by 0.12 Ib per head per day
for each percentage unit reduction
in diet CP from 13.5%,
respectively. Average daily gain
from d1 through finish was reduced
(P <0.02) by 0.06 Ib per head for
each percentage unit that CP was
reduced from 13.5%. Most of the
reduction in gain and live weight
may be attributed to the 10.5 and
8.8% crude protein treatments.
However, the reduction in gain was
apparent when CP was reduced to
12.5%.

Cattle assigned to the 10.5 and
8.8% CP treatments appeared to
consume more (P =0.09) dry
matter from d1 through 56.
Reasons this may have occurred are
not apparent. With each 1%
reduction in diet CP content from
13.5%, a 0.32 b linear decline in
dry matter intake was observed for
d57 through finish (P < 0.06). The
largest reduction in intake was
associated with the 8.8% CP
treatment. Providing supplemental
CP to the 8.8% diet appeared to
stimulate dry matter intake. These
results may have been even more
striking if the cattle allotted to the
10.5 and 8.8% CP treatments had
not started out with greater intakes
prior to the initiation of dietary
treatments on d57.

Feed conversion was similar (P
> (0.79) for all treatments from d1
through 56. For each percentage
unit decrease in diet crude protein,
0.20 1b of additional (P < 0.03) dry

matter was required per 1b of gain
for d57 through finish (Figure 1).
The effects of reduced CP
concentration on carcass data are
summarized in Table 3. Hot
carcass weight declined 7.44 1b per
head for each percentage unit
reduction in dietary CP (P < 0.002).
Dressing percentage was 0.18
percentage units lower (P < 0.02)
for each percentage unit CP
reduced from 13.5%. Although
marbling score and percentage
choice carcasses were not impacted
by protein withdrawal, cattle fed
diets containing lower CP concen-
trations from d57 through harvest
carried less finish. Fat thickness (P
< 0.08) and calculated yield grade
(P <0.04) were reduced as CP was
withdrawn from the diet.

IMPLICATIONS

Nitrogen concentration in the
feces and urine can be reduced by
utilizing reduced CP diets. How-
ever, the results of this experiment
indicate that reducing dietary CP
from 13.5% of dry matter will
reduce feedyard performance by
cattle fed steam flaked corn diets.
Average daily gain, dry matter
intake, and feed conversion were
poorer for cattle fed reduced
protein diets from d57 through
finish. Currently, economics favor
utilizing diets containing sufficient
crude protein to maximize
performance. If protein costs
increase substantially, or if
penalties are established based on
nitrogen excretion rates into the
environment, the economics
associated with using reduced
protein diets should be reevaluated.
However, if performance is
reduced and additional feed and
days are required to produce beef,
total nitrogen excretion into the
environment may not be less per
cwt beef produced.
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Table 1. Finishing diets fed to cattle on experiments one and two.
Theoretical Crude Protein, % of dry matter

Item” 13.5 12.5 10.5 8.8
Corn silage 11.194 11.194 11.194 11.194
Flaked corn 77.338 78.730 80.285 80.893
Soybean meal, 50% 2.234 0.999

CcCDS’ 3.000 3.000 3.000 3.000
Fat, yellow grease 3.000 3.000 3.000 3.000
Limestone 1.579 1.587 1.600 1.600
Urea 1.312 1.177 0.608

Salt 0.250 0.255 0.255 0.255
Soybean oil 0.040

T™® 0.018 0.024 0.024 0.024
Rumensin 80 0.019 0.019 0.019 0.019
Tylan 100 0.005 0.005 0.005 0.005
Vitamin A 100M 0.002 0.002 0.002 0.002
Vitamin E 50% 0.008 0.008 0.008 0.008

*Percentage of dry matter.
"Condensed corn distiller’s solubles.

“Trace Mineral premix: Zinc, 22.246%; Copper, 9.523%; Manganese, 8.623%; lodine, 0.239%; Cobalt, 0.022%;

| Selenium, 0.019%.

Table 2. Effect of withdrawing crude protein from d57 through harvest on live weight, average daily gain, dry matter

intake, and feed conversion.

Theoretical Crude Protein, % of dry matter CP Linear
Item 13.5 12.5 10.5 8.8 Prob.>F
Initial wt., 1b 747+23 746122 74422 744123
Weight, d56, 1b 993+25 1,000£22 998428 1,001£28 0.3100
Finish wt., Ib 1,235+29 1,235+20 1,225+29 1,194+26 0.0163
ADG?, d1-56 4.36%0.10 4.49%0.13 4.49+0.14 4.56%0.15 0.2974
ADG, d57-finish 3.0440.13 2.9740.04 2.8740.09 2.42+0.08 0.0001
ADG, d1-finish 3.60£0.10 3.61£0.07 3.55+0.10 3.32+0.09 0.0184
DM", d1-56 18.730.77 19.32+0.53 19.76x0.47 19.49+0.41 0.0918
DM, d57-finish 19.24+0.88 192040.84 192040.99 17.47+0.91 0.0528
DM, d1-finish 19.02+0.77 19.25%0.64 19.4240.75 18.30%0.62 0.2654
F/G*, d1-56 4.29£0.15 4.31£0.12 4.42+0.11 4.30£0.11 0.7914
F/G, d57-finish 6.31£0.25 6.44£0.29 6.68+0.36 7.26%0.55 0.0294
F/G, d1-finish 5.28+0.16 5.33+0.18 5.47%0.19 5.53+0.24 0.1560

* Average daily gain, 1b per hd.
" Daily dry matter intake, 1bs./hd.
¢ Feed/ Gain.



Table 3. Effect of withdrawing crude protein from d57 through harvest on carcass merit.

Theoretical Crude Protein, % of dry matter CP Linear
Item 13.5 12.5 10.5 8.8 Prob.>F
HCW, Ib* 791£19 787+13 775+20 753+18 0.0018
Dressing percent 64.04+0.26 63.59+0.24 63.31+£0.29 63.11+0.26 0.0126
Fat thickness, in. 0.37£0.03 0.37£0.02 0.35£0.02 0.33£0.02 0.0765
Ribeye area, sq. in. 13.57+0.13 13.85+0.26 13.59+0.24 13.63%0.17 0.8271
KPH, %° 1.91+0.03 1.97£0.03 1.88+0.07 1.89+0.04 0.4771
Yield grade, units® 2.49+0.10 2.37£0.10 2.34£0.06 2.20£0.11 0.0310
Marbling score* 5.26+0.13 5.17£0.08 5.10+0.11 5.20+0.11 0.6402
Percent choice 44.449.6 44.8+5.3 31.9+4.9 46.5£3.9 0.8356
Liver abscesses, % 13.89%4.07 18.92+4.25 12.50+4.42 15.45%4.15 0.8459

*Hot carcass weight.

°Kidney, pelvic and heart fat.

‘Calculated from carcass measurements.

Units: 4.00 = Slight™, 5.00 = Small®, 6.00 = Modest”.

Figure 1. Effect of protein withdrawal
on feed conversion d57 through finish.
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