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Abstract

The present study aims to determine the effect of the level of protein contents of feeds on feed
intake, growth performance and some physiological changes of beef steers during a 6 months growing
trial. Fifteen Japanese Black steers approximately weighing 100kg and weaned at the age of 3
months were assigned to three treatment groups with 5 replicates in each treatment. The treatments
were 25% (HP), 20% (MP) and 15% (LP) of crude protein levels of concentrate. Steers were given
50gDM/MBS of concentrate and chopped hay ad libitum daily.

Results of the study showed that protein supplementation had no effect on concentrate intakes of
the steers among treatment groups. The hay intakes of the steers increased with the level of protein
contents 39.6, 41.7, and 46.4gDM/MBS for LP, MP and HP respectively. Thus the total dry matter
intake tended to increase with the level of protein contents of concentrate.

Average daily gain, heart girth and belly girth gains of steers in HP was highest in the three
treatments, but the difference was not significant.

The serum nonesterified fatty acids concentration in HP group was lowest in the treatments; 77.
1#Eq/1 and significantly different among treatments (P<0.01). The serum urea nitrogen and
triiodothyronine level of HP group was 13.5mg/dl, 1.6ng/ml respectively, and were significantly
different from MP and LP (P<0.01). The serum thyroxine level tended to be low in LP group.

We can suggest that early-weaned growing Wagyu steers should be given the HP concentrate diet
until 9 months of age.
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Table 1 Ingredients and chemical composi-
tion of the experimental feeds

Level of protein content?

Item WP MP  LP Hay
Ingredients®
Formula feed, % 8.9 100 49.9
Rolled barley, % - - 50.1 -
Soybean meal, % 15.1 - - -

Chemical composition

Dry matter, % of FM 84.5 8.4 845 8.9
Organic matter, % of DM 94.0 941 95.9 934
Crude protein, % of DM 245 198 16.2 12.7
Neutral detergent fiber, % of DM 17.1  18.2 16.8 73.2
Acid detergent fiber, % of DM 8.6 8.8 7.5 422
Crude fat, % of DM 26 29 24 1.9

Total digestible nutrients, % of DM 84.5 84.1 84.1 57.0

*HP=25%; MP=20%; LP=15% crude protein
concentration of concentrate.
*Dry matter basis
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Table 2 Effect of the level of protein con-
tents of feeds on feed intake in
Wagyu steers?.

Level of protein content®
HP MP. LP

Item

Feed intake, gDM/MBS/day

Concentrate 49.4 49.8 49.5
Hay 46.4 41.7 39.6
Total 95.8 91.4 '89.1

TDNe intake, g/MBS/day  68.5 65.9  64.4
NDF* intake, g/MBS/day 42.2 39.3 37.1
CP¢ intake, g/MBS/day 18.2 15.4 13.2

aNo statistical analysis for this data.
"HP=25%; MP=20%; LP=15% crude protein
concentration of concentrate.

¢Total digestible nutrients

9Neutral detergent fiber

¢Crude protein
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Figure 1 Effect of level of protein content of feeds on concentrate and hay intake

in Wagyu steers.

HP=25%; MP=20%; LP=15% crude protein concentration of concentrate.
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Figure 2 Effect of the level of protein contents
of feeds on crude protein intake in
Wagyu steers.
HP=25%; MP=20%; LP=15% crude protein con-
centration of concentrate.

Protein requirment was calculated from Japanese
Feeding Standard for Beef Cattle (1995)
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Table 3 Effect of the level of protein contents of feeds. on growth performance in Wagyu steers.

Level of protein content?®

Item HP MP LP P
mean se mean se mean se

Initial weight, kg 100.5 7.1 . 104.4 7.1 100.9 7.1 0.91
Final weight, kg 283.1 16.1 273.8 - 16.1 273.2 16.1 0.89
Average daily gain, kg 1.04 0.05 0.94 0.05 0.96 0.05 0.39
Withers height gain, cm - 24.7 1.0 21.0 1.0 22.4 1.0 0.06
Heart girth gain, cm 47.2 2.1 43.2 2.1 41.8 2.1 0.20
Belly girth gain, cm 66.6 3.0 59.4 3.0 58.4 3.0 0.15
Weight/height ratio® 2.5 0.1 2.5 0.1 2.5 0.1 0.83
Belly/heart ratio® 120.5 0.9 118.1 0.9 119.5 0.9 0.22
Backfat depth?, cm 0.86 0.08 0.66 0.08 0.86 0.08 0.15
DM intake/gain 5.0 — 4.9 — 5.3 — —

aHP=25%; MP=20%; LP=15% crude protein concentration of concentrate.
®Weight/height ratio was calculated as follows; body weight/withers height X 100, used values obtained at

the end of the experiment (9mo).

°Belly/heart ratio was calcurated as follows; belly girth/heart girth X100, used values obtained at the end

of experiment (9mo).

“Backfat depth was measured at the end of the experiment (9mo).
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HP=259%; MP=209%; LP=15% crude protein concentration of concentrate.
A treatment X age interactions were detected.

Table 4. Effect of the level of protein contents of feeds on blood constituents in Wagyu steers®.

Figure 3 Effect of the level of protein contents of feeds on plasma glucose and serum insulin concentration

Level of protein content®

Contrast®
Item HP MP LP P
mean se mean se mean se Linear Quadratic
Nonesterified fatty acids, #Eq/{ 77.1®2  12.2 117.4%®  12.3 130.8* 12.5 <0.01 0.79 0.85
Urea nitrogen, mg/d!/ 13.54 0.5 10.78 0.5 9.28 0.5 <0.01 0.10 0.25
Triiodothyronine, ng/m!{ 1.64 0.1 1.38 0.1 1.28 0.1 <0.01 0.44 0.17
Thyroxin, xg/dl 8.7 0.3 8.5 0.3 7.7 0.3 0.06 0.21 0.12
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