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Effects of Feeding Type of Concentrates During Growing Period
and Slaughter Age on Growth Performance, Feed Efficiency

and Carcass Characteristics in Growing-Fattening Holstein Steers
S. W. Kang*, H. Y. Jeong*, B. S. Ahn*, Y. K. Oh* and Y. S. Son**
National Livestock Research Institute, R.D.A.*, College of Life & =nvironmental Sciences, Korea University**

ABSTRACT

The objectives of this work was to investigate the effects of feeding type of concentrates during growing pe-
riod and slaughter age on growth performance, feed efficiency and carcass characteristics in growing-fattening
Holstein steers. Treatments were two concentrates feeding types(ad libitum or restricted 1.9% of BW) and
three slaughter ages(at 19, 22 or 25 mo).

Body weight at slaughter was numerically higher(approx. 8.3 %) for the restricted than the ad libitum feeding
groups. TDN intake rate was higher(8.4 %) for the restricted than the ad libitum feeding groups. One mo
slaughter delay increased TDN intake by 4%. Despite the lack of significances, higher back fat thickness and
rib-eye area appeared in the restricted feeding or the late slaughter groups compared with the ad libitum feed-
ing or the early slaughter groups. Marbling score(mean 2.46) numerically increased when the steers were re-
strictively fed concentrates compared with the ad libitum feeding groups. In addition, significant increases in
the marbling score were associated with the slaughter age delay. In economic analysis, increases in total in-
come were associated with the restricted feeding and the slaughter age delay. Whereas the highest monthly in-
come appeared in the restricted feeding-and-slaughter at 22 mo group.

In conclusion, the optimal feeding system may be 1) the restricted concentrates feeding(1.9% of BW) during
growing period and 2) the late slaughter age(22~25 mo of age) in growing-fattening Holstein steers fed rice straw.
(Key words : Holstein steers, Concentrates feeding type, Slaughter age, Meat quantity, Meat quality)
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Table 1. Experimental design of feeding trial

Feeding condition for growing period”

Slaughter age

Treatments No. of steers -
Concentrates Rice straws (month)

T1 8 ad libitum ad libitum 19

T2 8 Restricted?” ad libitum 19

T3 8 ad libitum ad libitum 22

T4 8 Restricted? ad libitum 22

T5 8 ad libitum ad libitum 25

T6 8 Restricted” ad libitum 25
Y Feeding period : 7 to 12months of age, ? Feeding level : 1.9 % of apparent body weight (kg).
Table 2. Chemical composition and TDN value of experimental diets

Chemical composition (%)
Feed Name
DM CP EE CF Ash TDN

Concentrates

Grower 1% 87.2 16.0 3.0 6.0 6.2 69.0

Grower I1? 85.9 13.0 2.0 40 5.7 72.0

Fattener® 85.6 105 2.0 35 45 74.0
Rice straw 88.0 450 2.2 28.3 15.1 375
Y23 Fed for 4 to 6mo, 7 to 12mo and 13mo to slaughter age, respectively.
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Table 3. Body weight and average daily gain

of Holstein steers by treatments

It Treatments
ems T1 ™ T3 T4 T5 T6
Body weight( kg)
Initial (4 mo) 1343+118 1339+142 1342+147 1324+442 1282+167 1324+103
60th day(6 mo) 2511+114 25104276 2520+296 2524+180 226.3+365 251.1+14.6
270th day(12mo)  4702+19.0 457.3+46.6 467.9+47.7 4543+27.6 4315+534 447.4+231
480th day(19mo)  657.7 +55.9™ 731.3+59.9° 671.4+585% 700.1+535% 629.2+66.6° 679.3+15.3"
570 th day(22 mo) - - 7490+66.0 7765+63.2 737.7+61l5 768.8+27.7
Final(25 mo) - - - - 7724+619 811.9+30.9
Total gain( kg)
4mo~12 mo 335.9+275 3234+449 3337+403 321.8+267 3033+462 314.9+233
13 mo ~ final 1875+41.8" 274.0+23.0° 281.1+34.1° 3222 +32.1% 3409+ 26.7* 364.5+252°
4 mo ~ final 523.4+64.2° 597.4+56.2" 614.8+60.2° 644.0 +63.2% 644.2 + 65.0” 679.5 + 34.0°
Average daily gain (kg)
4mo~12mo 1244+004 1.198+0.07 1236+004 1.192+003 1.123+0.17 1.166+0.04
13 mo ~ final 0.893+0.08" 1.305+0.04° 0.937+0.04%° 1.074 +0.05° 0.874 +0.13* 0.935 + 0.05™
4 mo ~ final 1.090 +0.05™ 1.245 +0.05* 1.079+0.03* 1.130+0.03" 0.976+0.10° 1.030+0.03"

*Values with different superscripts at the same row are significantly different(P < 0.05).

Table 4. Change of daily gain(kg) by concentrates feeding and slaughter age

Slaughter age(mo)

Concentrates feeding

19 22 25 Mean
ad libitum 1.090 1.079 0.976 1.048
Restricted 1.245° 1.130° 1.030° 1.135*
Mean 1.168 1.105 1.003 1.092

*Values with different superscripts at the same row are
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Table 5. Feed and nutrient intakes by treatments

Treatments
Items
T1 T2 T3 T4 T5 T6

Feed and nutrient intakes (kg/day)

Concentrates 9.05 8.67 9.45 9.11 9.75 9.33

Rice straws 1.58 211 1.52 1.90 1.50 1.78

DM 9.18 9.31 9.48 9.52 9.72 9.60

CcpP 1.23 1.18 1.32 1.19 1.25 119

TDN 7.12 7.06 7.35 7.33 7.65 7.47
Intakes/kg gains (kg)

Concentrates 8.30 6.96 8.76 8.06 9.99 9.06

Rice straws 1.45 1.69 141 1.68 154 1.73

DM 8.42 7.48 8.79 8.42 9.97 9.33

CpP 112 0.95 1.23 1.05 1.28 1.15

TDN 6.53 5.67 6.81 6.49 7.84 7.25
Feed intakes ratio to body weight (%)

Concentrates 2.16 2.01 2.02 193 2.09 1.84

Rice straws 0.38 0.49 0.33 0.40 0.38 0.35
Roughage intake ratio (DM basis, %) 151 22.0 14.1 175 13.6 16.3
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Table 6. Carcass characteristics by treatments

Effects of Feeding Type of Concentrates and Slaughter Age in Holstein Steers
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Treatments

Items
T1 T2

T3 T4 T5 T6

Carcass weight (kg)

3587 +399° 3025 +40.3" 3978 +34.7°

4208 +338° 4262 +32.4° 4405 +20.4°

Dressing percent (%) 549 + 25 552 + 17° 558 + 15° 565 + 09 574 + 19 568 + 127
Meat quantity

Back fat thickness (mm) 53 + 10° 63 + 05° 46 + 08 78 + 15° 77 + 07 85 + 08

Rib-eye area (cm’) 738 +31 T75+24 73818 772+ 15 818 + 38 783t 34

Meat yield index 674 + 04 670 + 04 673 + 03 664 + 07 666 + 06 659 + 05

Quantity grade” 183+ 04 200+ 00 192+ 03 233+ 05 200+ 06 233+ 05
Meat quality

Marbling scores” 117+ 02° 133+ 03" 258+ 05 283+ 04" 317+ 04 367+ 08

Meat color® 45 + 02° 47 + 02 42 +01° 43 £ 01™ 40 £ 00° 40 % 00

Fat color? 23£02 2000 22%01 23%01 20%00 20200

Quality grade® 28 + 04 28+ 04 20+ 10° 18+ 08 20+ 06° 13+ 10
YA=1, B=2 C=3, ?Scored : 1(devoid) to 7(very good), * Scored : 1(scarlet) to 7(dark red), “Scored :

1(white) to 7(yellow),

$)1*grade =0, 1st grade=1, 2nd grade=2, 3rd grade=3.

*Values with different superscripts at the same row are significantly different(P < 0.05).
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Table 7. Change of marbling scores by concentrates feeding and slaughter age

Slaughter age (mo.)

Concentrates feeding

19 22 25 Mean
ad libitum 1.17° 2.58% 3.17° 2.31*
Restricted 1.33" 2.83" 3.67° 2.61*
Mean 1.25 2.71 342 2.46

*Values with different superscripts at the same row are significantly different(P < 0.05).
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Table 8. Economic analysis by treatments

in Holstein Steers

Treatments
Items
Tl T2 T3 T4 T5 T6
....................................... 11000 VWO seeeerererernsnsesennieiieiiaieienne.
Gross receipt 2,961.5 3,197.0 3,635.8 3,807.5 3,780.2 4,236.2
Carcass and others” 2,936.4 3,171.8 3,605.9 3,776.6 3,745.6 4,201.6
By-product 25.2 25.2 29.9 29.9 34.6 34.6
Operating cost 2,424.3 2,497.1 2,809.8 2,802.5 3,200.4 3,164.4
Livestock 850.0 850.0 850.8 850.0 850.0 850.0
Feed stuffs? 1,372.2 14050  1,719.7 17124 20724 20364
Concentrates 1,235.7 1,188.9 1,563.5 1,517.8 1,893.9 1,824.8
Roughage 136.5 216.1 156.3 194.6 178.6 211.6
Others 202.2 202.2 240.1 240.1 278.0 278.0
Cost of family labor 242.1 2421 287.5 287.5 332.9 332.9
Income
Total 537.2 739.9 826.0 1,005.1 579.8 1,071.8
Monthly 33.6 46.2 435 52.9 26.4 48.7

Y Selling price of carcass by grade, by-product and waste-Carcass price by grade(won/kg) of Holstein steers :
(A-2)8,633 (A-3)7,344 (B-1)10,750 (B-1)9,810 (B-2)8,084 (B-3)7,098 (C-1)8,513 (C-2)7,849 (C-3)7,344.
2 Feed intakexunit price(won/kg)-Concentrates : 292(grower I 288 growerIl 272 fattener 316) —Rice straws : 180.
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