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This study was performed to investigate the feeding effects of different additives on the growth per-
formance and carcass characteristics of Holstein steers. Twenty-four Holstein steers, five months of age
and 176.6 kg, were randomly allocated to three experimental groups of eight animals each for an
18-month feeding trial. The groups were control (not additive), T1 (fed zinc, vitamin C, and sulfur),
and T2 (fed choline and lysine). The average daily gain was no different between the treatment
groups during the growing to early fattening period, but it was significantly higher in the T1 group
than the T2 group in the late fattening period (p<0.05). The final BW of the T1 group was relatively
high in relation to the other groups, but was not significantly different. The additives had no effects
on DMI during the experimental period; however, the feed conversion ratio of the T1 group in the
late fattening period was significantly lower than that of the T2 group (z<0.05). The results of yield
traits, carcass weight, and yield index were similar between groups, but back fat thickness and rib
eye area were relatively lower in the T2 group than in the other groups. In terms of quality traits,
meat color, texture, and maturity were not significantly different between the three groups. However,

marbling score and appearance rate of high quality grade (

17, 1", and 1) were higher in the T1 group

compared with the T2 group. Thus, the present results suggest that vitamin C, zinc, and sulfur sup-
plementation may improve the growth performance and carcass characteristics of Holstein steers.
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Table 1. Ingredients of feed additives used this experiment

(DM basis)
Item T1 T2
Zinc 0.03 -
Vitamin C 5.05 -
sulfur 1.00 -
Choline - 32.00
Lysine - 16.30
Protected fatty acid 93.92 51.70
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Table 2. Fomula of concentrate used in this experiment (DM basis)

Mixture ratio (%)

Fomula

Growing Early fattening Late fatterning

Corn 34.12 25.00 30.00
Wheat 10.00 15.00 2442
Alfalfa 3.00

Gluten 20.00 19.21 13.24
Wheat bran 6.00 3.00 4.00
Tapioca 3.54 5.00 -
Soybean 3.89 - -
Sesame 5.00 5.00 3.00
Rapseed 3.00 5.00 -
Coconut 3.60 5.82
Molasses 5.00 5.00 5.00
Limestone 1.06 0.76 0.83
Miner Mixture 0.13 0.10 -
NaHCO3 - 0.70 0.70
Vitamin Mixture 0.07 0.03 0.03
Palm kernel meal 5.00 3.48 7.00
Salt 0.60 0.60 -
Calcium phosphate 0.11 - 0.04
Corn cob 5.00 3.00 -




Table 3. Chemical composition of experimental diets
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Item Concentrate Rye silage Timothy Rice straw
Growing Early fattening Late fatterning

DM" (%) 87.82 87.56 87.41 10.74 9.04 8.63
cP? (%) 15.00 13.00 12.00 12.96 8.15 3.26
EE” (%) 2.76 271 2.89 315 2.00 185

D (%) 6.45 5.81 517 7.31 6.63 9.79

> (%) 8.66 6.08 4.86 27.36 28.78 27.79
NDF? (%) 23.94 18.81 18.62 56.55 64.60 66.15
ADF” (%) 12.19 8.88 8.55 31.40 34.72 36.42

1

DM: Dry matter.

CP: Crude protein.

YEE: Ether extract.

CF: Crude fiber.

CA: Crude Ash.

NDF: Neutral detergent fiber.
"ADF: Acid detergent fiber.

Table 4. Effects of feed additives at different growth stages on growth performance and feed intake of Holstein steers

Item Con T1 T2
Initial BW (kg) 175.4£7.10" 179.4£5.90 175.1£5.70
Final BW (kg) 789.4+22.90 808.8+14.90 777.5+14.10
ADG (kg/d)
Growing 1.28+0.05 1.24+0.02 1.27+0.04
Early-fattening 1.23+0.04 1.30+0.04 1.30+0.05
Late-fattening 1.04+0.06™ 1.09£0.04° 0.92+0.02°
Feed intake (kg)
Growing
Concentrate 5.25%0.55 5.23£0.60 5.23£0.60
Hay/Rice straw 3.44+1.65 3.63+1.54 3.62+1.50
DM intake 7.65%1.66 7.79+1.58 7.791.54
Early-fattening
Concentrate 8.51+1.18 8.51+1.18 8.51£1.18
Rice straw 3.28+0.18 3.27+0.16 3.27+0.17
DM intake 10.38+1.07 10.37+1.07 10.36+1.07
Late-fattening
Concentrate 11.19£0.70 11.08£0.68 11.14£0.68
Rice straw 3.20£0.24 3.20£0.23 3.19£0.22
DM intake 12.66+0.48 12.57+0.50 12.61+0.50
Feed conversion ratio
Growing 6.00£0.22 6.25£0.11 6.14£0.20
Early-fattening 8.43+0.25 8.02£0.27 8.03£0.31
Late-fattening 12.4620.69™ 11.67+0.50° 13.77+0.33°

1
'Meanszstandard error of mean.

**Means with different superscripts in the same row differ significantly (p<0.05).

MZ]—I:]—y;ﬂtg %— 1 /\]_e/\-l_ﬁ % }_}\]@—} %‘Tf}%
(Table 4). AFZA el 2101 §471e4 = 277 m 3%
ok, ¥l A7) M Tl % T2)°1 N Ee
A, §ro14 Aol QAT AT, W45
FH T2 AR B freld o B e (px005

FokE fo

=3
[¢)
o O x
- 3
ao]:t

A zol7k gt ¥

gAFAN 2T, T1 2
T2 AT 221 7894, 088 % 7775 kg©.E TIA A7

A gko] 71 YA u, oA 2ol

Qo Az

A7) 90 B&A A A TE Fo)7t YRR, BEAH

T3 $99 29F Yl AEL

7371014

oo
E—\:



164 A 38+3] %] 2012, Vol. 22. No. 2

Table 5. Effects of feed additives on carcass characteristics of Holstein steers

Item Con T1 T2

Yield traits
Carcass weight (kg) 461.9+15.2" 464.6+14.4 464.4+13.1
Back fat thickness (mm) 8.7+1.0 81£13 5.9+0.5
Rib eye area (cm’) 78.7+3.3 775%2.3 73.4+4.1
Yield index 61.9+0.9 62.0£0.8 62.9+0.5
Yield grade (A:B:C, %) 0:71:29 0:50:50 0:87:13

Quality traits
Marbling score (No.) 24505 3.6:0.5° 21+04°
Meat color (No.) 49+0.3 49103 5.1£0.2
Fat color (No.) 2.740.2% 25+0.2° 3.0+0.0°
Texture (No.) 2.0+0.0 1.9+0.1 1.8+0.2
Maturity (No.) 2101 2.10.1 21201
Quality grade (17:1:1:2:3, %) 0:0:14:72:14 0:13:37:50:0 0:0:25:38:37

1
'Meanststandard error of mean.

**Means with different superscripts in the same row differ significantly (p<0.05).
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