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Effects of Different Levels of Crushed Bamboo Chip on

Performance and Carcass Characteristics of Holstein Steers
B. H. Ahn*, C. S. Kang**, G. M. Chu* and H. W. Cho*
Faculty of Animal Science and Technology, Gyeongsang Natl. University*, Deul Url Dairy Farm**

ABSTRACT

Twenty eight Holstein steers 12 months old and weighing about 300kg were randomly allotted into one
of four groups being fed ammoniated rice straw(ARS) and substituted 30%, 40% and 50% crushed bamboo
chip for ARS to determine the effects of different levels of bamboo chip on performance, digestibility and
carcass characteristics.

Daily weight gain was reduced as the substitution levels of bamboo chip for ARS as a roughage source
increased but there were no differences in daily weight gain between steers fed ARS alone and 30% bamboo
chip for ARS. Concentrates intakes were not different between treatments by the substitution levels of bamboo
chip for the whole fattening period. Roughage intake tended to increase as the substitution levels of bamboo
chip increased. Total feed intake was not affected by the substitution levels of bamboo chip. However, feed
efficiency got worse with increasing levels of bamboo chip. Animals fed the roughage substituting 30%
bamboo chip for ARS were higher in profit by 13% than animals fed ARS alone as a roughage source.

Digestibilities of Dry matter(DDM) and crude fiber(DCF) were highest in animals fed ARS alone as a
roughage source. DDM's were lower in higher substitution levels of crushed bamboo chip but there were
no differences in DCF among animals fed different levels of bamboo chip as a roughage source. Crude
protein digestibility was not affected by ammoniated rice straw or by the different levels of bamboo chip.

Dressing percentage and backfat thickness were not affected by ammoniated rice straw or by the levels
of bamboo chip but ribeye area was narrowed as the levels of bamboo chip increased. Beef color, fat
color, texture, maturity and marbling score were not affected by feeding of ammoniated rice straw or by
the levels of bamboo chip.

According to these results, it may be concluded that profit can increase when Holstein bulls are
castrated and roughage containing ammoniated rice straw plus 30% bamboo chip is offered.

(Key words : Holstein steer, Bamboo, Performance, Digestibility, Carcass characteristics)
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Table 1. Ingredients and chemical composition
of experimental concentrates(as fed

Table 3. Mineral composition of bamboo chip

basis)

Item fatligqsitng fatlt\élrl1(ijng Finishing
Ingredients composition(%)

Yellow corn 48.80 23.60 25.00
Wheat 0.00 13.00 16.00
Wheat bran 5.34 10.00 8.00
Corn gluten feed 4.00 6.00 8.00
Tapioca 8.00 8.00 7.00
Distillers grain 6.00 3.50 0.00
Palm oil mea 6.50 9.00 8.00
Coconut meal 12.00 14.00 12.00
Molasses 5.00 6.50 5.00
Kapok meal 0.00 1.50 1.50
Rapeseed meal 0.00 0.00 5.00
Limestone 1.42 1.90 1.90
Tricalcium phosphate ~ 0.28 0.30 0.00
Salt 0.60 0.70 0.70
Vitamins* 0.10 0.10 1.10
Minerals** 0.10 0.10 0.10
Yeast culture 1.86 1.80 1.70
Total 100.00 100.00  100.00

* Contains 3,8001U of vitamin A, 400IU of vitamin
Ds, 201U of vitamin E per kg of feed.

** Contains 50 mg of iron, 0.150 mg of cobalt, 7 mg
of copper, 24mg of manganese, 30 mg of zinc,
0.60mg of iodine, 0.150 mg of selenium per kg
of feed.

Table 2. Chemical composition of bamboo chip
and NHs-treated rice straw

(as DM basis) Unit : ppm

Item (%%rgf%c; ggrgzb%o) Average
Al 116.69 137.10 126.90
As 7.33 8.80 8.07
Ca 1,259.64 1,279.84 1,263.94
Cr 341 3.65 3.54
Cu 0.24 4.67 2.46
Fe 120.86 587.75 354.31
Ge 19.96 28.45 24.20
K 3,927.37 4,398.48 4,162.93
Mg 471.22 544.64 507.94
Mn 87.05 74.33 80.69
Mo 1.90 17.98 9.95
Na 143.44 192.58 168.01
Ni 0.00 0.15 0.07
P 1,413.93 1,007.21 1,210.58
Pb 0.52 0.29 0.40
Se 13.20 16.36 14.78
Si 17.49 16.63 17.07
Zn 20.79 3243 26.61

Item DM basis”  Rice straw”
Dry matter (%) 96.15 92.28
Moisture (%) 3.85 7.22
Crude fat (%) 2.28 2.39
Crude fiber (%) 46.70 35.01
Crude protein (%) 5.19 11.00
Crude ash (%) 351 11.21
NFE (%) 42.32 40.39
NDF (%) 78.19 69.44
ADF (%) 58.13 48.41

Y DM bamboo chip.
2 DM NHa-treated rice straw.
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Table 4. Effects of the substitution levels of crushed bamboo chip for ammoniated rice straw
on body weight gain of Holstein steers

Item 0% 30 % 40 % 50 %
Body weight(kg)

Initial 300.7° + 14.0 301.5"+ 14.8 302.3'+11.6  306.2° +12.8

Mid fattening 465.0° +30.0 468.5° +27.8 470.3" £ 24.3 460.0° + 23.0

Finishing 607.0° £ 34.2 602.2° +35.7 591.2° + 30.6 571.7°+30.2

Final 729.7°+41.1 720.5"+40.3 690.4" +35.8 670.0°+ 35.4
Daily weight gain(kg)

First fattening 1.10* £ 0.04 1.11* +0.04 1.12* +0.03 1.03"+0.03

Mid fattening 0.89°+0.03 0.84%+0.02 0.76° +0.03 0.70°+0.02

Finishing 0.72°+0.03 0.70° +0.02 0.58° +0.02 0.58" +0.02

Mean 0.90° +0.03 0.88" +0.04 0.82°+0.03 0.77°+0.03
Means + SD.

0%: ammoniated rice straw 100%; 30%: bamboo chip with stem plus leaves 30%; 40%: bamboo chip with
stem plus leaves 40%; 50%: bamboo chip with stem plus leaves 50%.
b Means with different superscripts are significantly different(P<0.05).
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Table 5. Effects of the substitution levels of
crushed bamboo chip for ammo-
niated rice straw on feed intake and
feed efficiency of Holstein steers

Item 0% 30%

Concentrate intake(kg/head/day)
First fattening 858 850 852 849
Mid fattening 907 891 898 887
Finishing 924 910 919 9.07

Mean 896 884 890 881

40% 50%

Roughage intake(kg/head/day)

First fattening 135 140 140 142
Mid fattening 181 212 217 236
Finishing 189 188 208 222
Mean 168 180 188 200

Total feed intake(kg/head/day)
First fattening 993 990 992 991

Mid fattening 10.88 11.03 11.15 11.23
Finishing 1113 1098 11.27 11.29
Mean 1064 10.64 10.78 10.81

Feed efficiency
First fattening 9.03 892 886 9.62

Mid fattening 1223 1313 14.67 16.04
Finishing 1546 1569 1943 19.47
Mean 1224 1258 1432 15.04

0%: ammoniated rice straw 100%; 30%: bamboo
chip with leaves plus stem 30%; 40%: bamboo chip
with leaves plus stem 40%; 50%: bamboo chip with
leaves plus stem 50%.

o= 1.68~200kg °lom FAlREA i}
owogEe] ol ZASAHATE oF
I FTVele Aot olelg AEgE

T 8 AEolA skl oy
of 7]&/do] Rt FolX A AFH o] St
102 Albmgch

Ad 2AEE wolehd ol Ad AR}
23 7|Holl A A3 48tE 7] wiEel 2o &
o] nlAstEdoe] Aol HAl Ho Alse] A
F=Fol grAagith webA cellulose 0] F2

=

R

A EE O AFZ] Fo)EA "ohal sltk
(Van Soest, 1965a; Balch®} Campling, 1962). —L
Hup AlEuHEZ ] o] HEFoE whA] 60%
ol3iQl A= AlEu Zdo] AlEAHZ &
P PAA ot MER 2ol 60% ©
Al Agole Al AFES "ojmdnal
3l tH(Van Soest?} Marcus(1964). 1L7Fq-2] A
EAATS dAlE Azxshy Alxe 88

o] A3}E tH(Van Soest, 1965b)3L 3} T},
Robles 5-(1981)%= ASHHAZFL Al5Fol Al
x5 Edo] AER 60%L} L o]4to] =W Al
g WL WEEEo] AdFshs fibers] #HE
TZ EEetEe] HEo| ulel ohEd AlEY
E4o] Wil lignin> AA Eode shtd=
Fatel mlste] AF ] AlTS W
ol olefto]l AA AR AHFHFo] At
= AL Ashgo] wal w9 AlFAIK
7] wj&(Campling 5, 1961)°]2}al 3}
9

2R AT AstEge

Al

AN S =
9 dyAsE, =24 JH, 9
fr TF Tl ostolx TS wH=rh(Lushy <t
Brent, 1976; Bae<} Welch, 1979)1 3t}
gy 2ALEE wogee] wEbd vl
ANA wA= mITE Aol FolaEel
= 737l NDF g 31 dabieol] o5t
AtgS] 7HA7E AAE o] AlmAFHES =46t
v =214 8ow 288X vKSudweeks &,
1981; Santini ‘5, 1983; Mertens, 1986), =]~
ol WS Agole Ael spehA 71l ofst
of AtgAFIFe] 2AHM FALEE W99
7I5& FAANA 23 FolE Hasteles 28
S oH(Bartley, 1976; Mertens, 1986)3L &}3ic.
Madere} Homn(1986)& B9 W2 A] =%

=
ojuf A% 22 A FAIRE 99 F
091~136kg A% Holstd dd SAF

ofs

2oty A4 A8 E Fofstd Al F
L7F AdEo] £AMRS] o]&o] FIhE AL AL
o AL 7AHT Skl
FAEAAFHFTS H]SE7]oE= 9.91~9.93kg
o]laL, HIE-F 7ol 10.88~11.23kg oA o™,

B

o¥ Jpy o oft ¥

— 406 —



Ahn et al. ; Effects of Crushed Bamboo Chip for Holstein Steers

HS5 7)o 10.98~11.29kgO A FARE
A U FolgEtdl BAMRAFH A 2
zfol7b AL HISGH 7| AZ WA Hat
TAEAAADTS B Folet giu 30%
o] 7= 10.64 kg, UL 40% =of 7 10.78 kg
2 giu 50% 3ol 10.81kgo-2A A g
TR AbEAAF e 2 AFol7t FAAUTE
Baile®} McLaughlin(1987)-> 413 3= Al59]
=24 et o2l 7HA] ArEERdEtel A Als
AAFS 248k F 808 ofyga sgle
U 2 A A S divyE ST bRy of
Ae] A FolTt 1ot vSAZPER 2AREA
Aol A FrtstelA] Folste AR
Zo] WojA™ AR ] HAHFS STk A

oz Algdrh 2 5(2001)S ZA AAS-9]

F2 HE [ HEZ 8.88
~9.86 kgol2kaL dlel A E A3 9] 10.64~10.81
o

AR EES ST E 8.86~9.620] 1,
H| S5 70 12.23~16.04 ©]glon, B|S37]
o= 15.46~194724 dubH oz o]
oAgFo] TS AlmEs&S vhxlov
v 30% wolate dEYol A A &
ofgeh= Apol7h fIlar, A BlS7IZedA 9]
APREES 1224~15.04% 04 thu-9] 30%
wolTe dEUYel A HA FoTet Alsd
E2 o7t fIdLh g EE AlsAFH e
AFREEHAAE Z AN A AR DS
2 Ut AFEES 30% 7HAE PR Yol A g
o] tilste] wold = ds 2 2tk

Table 6. Economical analysis for Hostein steers fed different levels of crushed bamboo chip

containing stem plus leaves

Item 1()) % 7] 30 % 2 30 % 7] 30 % 7]
Intake Cost Intake Cost Intake Cost Intake Cost

Concentrate

First fattening 1,287 283.14 1,275  280.50 1,278  281.16 1,274  280.28
Mid fattening 1451  333.73 1,426  327.98 1,437  330.51 1,419  326.37
Finishing 1571 3774 1547 371.28 1562  374.88 1542  370.08
Total 4,309 99391 4,248  979.76 4,277  986.55 4,235 976.73
Roughage

First fattening 1,490 178.80 1,485 151.47 1,488  142.85 1,487 133.83
Mid fattening 1,741  208.92 1,765 180.03 1,784  171.26 1,797  161.73
Finishing 1,892 227.04 1,867  190.43 1,916 183.94 1,919 17271
Total 5,123  614.76 5117 52193 5,188  498.05 5,203  468.27
Total feed cost (won) 1,608.67 1,501.69 1,484.60 1,445.00
Feed cost/kg gain® 3,748 3,582 3,824 3,972

Calf price (won) 1,000.00 1,000.00 1,000.00 1,000.00
Body weight (kg) 728.9 720.5 690.4 670
Carcass weight (kg) 401.5 418.6 381.1 376.5
Unit price (won/kg) 7,099 6,871 6,895 6,799

Meat price (won) 2,850.25 2,876.20 2,627.68 2,559.82
by-products (won) 300.78 301.91 303.98 297.77
Income (won) 542.35 610.69 447.06 412.59
Index 100 112.6 824 76.1

Y Unit: kg. ® Unit: 1000 won.
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Te=
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70.6%=A AU Eokoud kR ol A

P tuE 30%E WAl
(69.8%) k= =tol7F RIAIL ok FolaE
A tuHr FoleEe] wotdes g &
e Ao Z 7F23F THp<0.05). FA W
23MEE AEASEY o] v oS
o] SVHETE AR asigleoy B

A Tl 71(89.4%) 2t LT 30% o] (88.8%)

=

o L
EARS

ammoniated rice straw

Digestibility(%)

Treat
ment DM Fat Protein Crude fiber NFE Ash

0% 7057+1.21° 89.37+0.70° 67.41+211° 5953+159° 7521+1.82°  41.73+1.08
30% 69.75+2.05” 88.83+0.87° 69.95+2.76° 4021+573° 7863+1.24°  44.14+185
40% 67.49+058 81.85+047° 70.23+0.76° 4164+261° 77.38+047°  31.45+0.58°
50% 66.60 +0.82° 81.85+1.62° 70.69+0.60° 36.44+265° 76.77+052"  29.73+0.56°
Means + SD.

Means with different superscripts are significantly different(P<0.05).
0%: ammoniated rice straw 100%; 30%: bamboo chip with leaves plus
stem 30%; 40%: bamboo chip with leaves plus stem 40%;

50%: bamboo chip with leaves plus stem 50%.
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Table 8. Effect of the substitution levels of crushed bamboo chip for ammoniated rice straw
on carcass characteristics of Holstein steers

Item 0% 30% 40 % 50 %
Body weight (kg) 729.7°+41.1 7205° +403  690.4° 358  670.0° +354
Carcass weight (kg) 4015+ 65 4186* + 50 3811°+ 55  3765° + 4.7
Dressing percentage (%) 55.9 + 0.56 58.1 + 0.73 55.2 + 1.00 56.5 + 0.75
Beef yield

Backfat thickness (mm) 47 £+ 0.67 6.0 + 167 50 = 20 55 + 0.75
Eye muscle area (cm’) 80.0° + 1.83 75.0° + 255  695° + 3.50 68.3° + 5.67
Yield index 6791+ 0.24 66.97 £ 0.18 66.92 £ 0.47 66.03 £ 0.15
Yield grade” B B B B
Beef quality

Beef color? 43 = 017 43 + 033 40 = 010 53 + 0.33
Fat color” 20 £ 010 23 £ 033 20 = 0.10 23 = 033
Texture” 20 £ 010 20 = 0.10 20 = 0.10 20 = 0.10
Maturity® 20 + 0.10 20 + 010 20 + 0.0 20 + 0.10
Marbling score® 15 + 0.17 13 + 033 20 + 033 1.0 = 0.10
Quality grade” 2.7% + 017 23" + 033 25 + 033 23" + 033

Means + SD.

0%: ammoniated rice straw 100%; 30%: bamboo chip with leaves plus

stem 30%; 40%: bamboo chip with

leaves plus stem 40%; 50%: bamboo chip with leaves plus stem 50%.

abc

Means with same superscript are not significantly different(p<0.05).

Y A= Better than average, B =average, C = lower than average.

2 1 = light red, 7 = dark red.

9 1 = white, 7 = yellow.

“ % 1 = Jow numbers for better quality.

97 = high numbers for better quality.

7 1+ = best, 1 = better, 2 = average, 3 = lower.
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