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SUMMARY

I. Title

Development of ration for Holstein steers using bamboo chip

II. Objective and Importance of the Study

Objective of this research is to investigate the effects of different
levels of bamboo chip on beef quality of Holstein steers when Holstein cattle
were castrated and offered bamboo chip as a roughage sources in order to build

up production basis of high quality beef for Holstein steers.

IlI. Contents and Extents of the Study

Twenty eight Holstein steers 12 months old and weighing about 300kg were
randomly allotted into one of four groups of ammoniated rice straw(RS),
substitution of 30% bamboo chip for RS, substitution of 40% bamboo chip for RS
and substitution of 50% bamboo chip for RS to determine the effects of
different levels of bamboo chip on performance, digestibility and carcass
characteristics. The first group was offered ammoniated rice straw alone as a
roughage sources but the second, third and fourth groups were substituted 30,
40 and 50% bamboo chip for ammoniated rice straw for whole feeding periods,
respectively. Feeding periods were divided into three periods of 300kg to
460kg, 460kg to 600kg, 600kg to 700kg according to body weight. Concentrate
was offered to animals according to the recommended guideline of feed to
Holstein steers for the respective fattening periods. All animals were weighed
at the beginning of experiment and then weighed at an interval of one month
till finishing this experiment. All animals were housed in groups with 7

animals per pen and were offered concentrate twice daily and were group—fed



roughage ad libitum. Feed intake was recorded weekly.

IV. Result of this research

Daily weight gain was reduced as the substitution levels of bamboo chip for
ammoniated rice straw as a roughage sources increased but there were no
differences in daily weight gain between steers fed ammoniated rice straw and
steers fed 30% substitution of bamboo chip for ammoniated rice straw and this
tendency continued for whole fattening periods. concentrate intake was not
different between treatments by the substitution levels of bamboo chip for the
whole fattening periods. Roughage intake showed a tendency to increase as
the substitution levels of bamboo chip was higher. Total feed intake was not
greatly affected by the substitution levels of bamboo chip. However, feed
efficiency got worse with increasing levels of bamboo chip and worst in
treatments offered 40% and 50% bamboo chip from the mid fattening periods. in
economical aspect, animals fed the roughage substituting 30% bamboo chip for
ammoniated rice straw was higher by 11% than animals fed ammoniated rice straw
alone as a roughage sources and animals fed ammoniated rice straw was higher
by 21% than animals fed 40% substitution of bamboo chip for ammoniated rice
straw and animals fed the roughage substituting 50% bamboo chip for ammoniated
rice straw was lowest in crude profit.

Dry matter digestibility was highest in animals fed ammoniated rice straw
alone as a roughage sources but there was no difference between animals fed
the roughage substituting 30% bamboo chip for ammoniated rice straw and
was lower as the substitution levels of bamboo chip was higher. Crude fiber
digestibility was highest in animals fed ammoniated rice straw alone as a
roughage sources but there were no differences in crude fiber digestibility
among animals fed different levels of bamboo chip as a roughage sources.
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. Yield grade is same B
grade between animals fed ammoniated rice straw alone as a roughage
sources or animals fed the various levels of bamboo chip as a roughage
sources. Beef color, fat color, texture, maturity and marbling score of animals
fed ammoniated rice straw alone or fed the roughage containing various levels
of bamboo chip as a roughage sources were not affected by these feeds or
by the levels of bamboo chip. Quality grade was same second grade between
animals fed ammoniated rice straw alone or animals fed the roughage
containing various levels of bamboo chip as a roughage sources.

According to these results, it may be concluded that Holstein bulls should
be castrated and roughage containing ammoniated rice straw plus 30% bamboo
chip as a roughage source be fed to animals to improve beef quality in dairy
cattle.



CONTENTS

Chapter 1. Outline of research proposal - 10
Section 1. Necessity of research proposal - 10

1. Technlcal VleprIHt ................................................................................... 10

2. Economical and lndustrlal Vlewpoint ............................................. 13

3. SOClal and Cultural VleprIHt .............................................................. 15

Chapter 2. Present situation of technical

development in inland and abroad - 16
Section 1. Present situation of related techniques - 16
Section 2. Problem of related techniques - 18
Section 3. Position of research reSUlts - 19

Chapter 3. Contents and Results of research

0] (0] 00 1S7=] [ ———— 20

Section 1. Target of research development - 20
Section 2. Methods of research development - 20
Section 3. ReSEArch PIan - o1
1. EXperimental animal - 21

2. EXPErimental deSi@n « s seeeeeesrereesesessssssssssssssissiiesisssssssss s 21

3. Experimental period and plACe i 29

4. Feeding and Management - . 29

5. TEEMS INVESHGALE -++rrvvvererrreerssssssssmmsisessessssssssssssisiisssssss s o5



6. Investlgatlon methods ............................................................................... 26

Section 4. Results of research development - 26
1. FEEAING Lrial - eeeeeeeeeeeeeeesesssssssssssmmssisesssssss st %6
0. DIGESHION TTHA] rrrrrrresrreeserssssssssssessssssssssssssss s 32
3. CATCASS HILAL w++vveveserresseemsrermmmesesmesessessssesssssesessesesssesesssesessessssssesseseesesens 35

Chapter 4. Achievement of target and

Contribution to related fields - 9

Section 1. Achievement of research target - 39
Section 2. Contribution to related fields -« 41

1. TeChNICal VIEWPOINE «rvrerresrsesrsesosiesosomsosissesossesosesosesrsoe Al

2. Economical and industrial VIEWPOINt - wseeesermserimsneissnninnas 49
Chapter 5. Utilzation plan of research results ... 43

Chapter 6. Information of science and technique
abroad collected from research
AEVEIOPMENT v 43

Chapter 7. References Gited s 44



R

M 1 & AZINLEDH| 2] TH R s 10
Al 1 A AFINEY A 10
T s == OO 10

2. ZAA AFO] A 22 e 13

3. AFB] B A Z T e 15

H 2 2 ZUL 7|72 & 16
I S =2 I = - - 16
IS I =2 B =) R 18

P I TS = et I -3 =31 19
M 3 2 oAF7gtsd L& L HIOb o 20
IS = [ | 20
Al 2 A AFINEG B HEEH 20
BT TRES = 2 I o1
Lo EEZRTI cooenmrroreereesssssmmmmsneesssssssmmssesesssssssssssesee st 91

0. FREBZEZ] covveesssmmmseereessssssimsseses s 91

3. AAEEI ty'_l SREB I FIT oo 29

T 1 LSOO 29

B I [ cooeeereereeeesesssmmmsseessssssssssssesssssssssssssesssssssssessessasssssssoes s 5

B, AL T I wooreemmmreeressssssmmmssesssssssmsssses st %



26

26

38

i

1. i
2. 1181k
3. i

32

[

35

B4

B

39

A 2 A BB EOFN Y] 7] O T e

B

41

41

42

A

ol

0f0
Tofl

ol

M
i\l

Tl

T

o}

-1

KO

A 5

il

—r
ol
—

M

=
110

ol

A 6

43

44



FARAL AFFA Wk FRE Aol WMHHWA nFHE Hikh
Mol WA mbAm Qw1 FolAw Hurle Ansk $EI Frksa vk

Bl
F& 1965 o 27.3% = A 2001l = 384 =02 14u7t =
o

Sl Hav] F 4
7Faksl et %14%‘3*} ol welrbA]l R JojA A7) AFEo] 42%74 Eo
ol=1 3l

A vl Har] Ao el Wgetr] flste] EEREMBIE A A
star glar ofol whel 7bE2 ERHREMRAIE S WAl dvibAe] A Ha . o'
o= 7F=el Avi= TESAIAECA Ade Al siskr] wEel R gEolA

et g/l okl Hiske] ZpAol7E AA UAl= ekgtey Aw2 THA ol JE

o] WHe olete] AR ol BEFERPIEA Al DolA= A= 7HA
o] vrS Fute] §lth. o] A|7FA| o] RBEMEMAEL TS BHW Ak FalE AL AR

e
B
o 4
>

(97.9%; #HEEWERPERT, 2001)7F WHE 3FKkS Jrobs] HA {2 "olA
aglene HuriAg A A F4 LES 7P 2 B4S Es Ader o4
BRl Harr]= wf Lzl wlsko] ffifn

#Ak. 93 {5(1994) 2 A 5(1996)2 =4
felhle 2e =11 oleic acid HLS &
Te W] fEA= olAREHE A S

otk Gt

e

5 olzlo] 245 ol 99X
Folre] Awe FEolAR oA o
2 e 5 UES s gHelopRa o
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ojty. Zul el ofHelAM= I Eet FAMNEe] HErlel A4 Gl gid
F7hg Aol vFste]l B4 FEoAE £EF] a2 ol flA &k A4
FAa7E ¢S WS 7P L ARA Ho] W HA, HAYTMA ] FAHESE 3
O RN ALEH MK 250 RAHEE s e w=A] vl E oo} g}

A AA QIR 7HE T AEQ] Ralek 3] el ol AAmfEe =A
= Holstein ffie] &7F AL 2 HFS 2A sk glen §8 yedAe 7123 9]

= ALNES 25 Holstein®oltlh, i+ 4455 A8 1 F420+ 53 1
715 Ae Fa g add 20029 50 SRAES e FHAae

Al olFol Al FATE 264%(48,096 )0l a1 KB = 21.0%(38,275F) ©
A e Al AF979%)7F W 3%FkS woka KEE=

LA]
GpRol AL 25k o] 22.8% 0] AL 19 AL-S 2.9%°IATE. Yl AA KB JEFE A

T 2RI S wow o] MAE R (I, 2000), A FEOAE EBE )
= T 0= HEo] moABR KHE dtolA i
HE 3}% Aol frelattt. add @A Ha g AHAA e 21.0%00 A A
(B PEWEMAPIERT, 2001).
Haz)el FAsgel tSekr] Askel JEiREkdzE 19929 79 5-H 200177PX]
10d3F AA A= A4 EiERPE 234E B as 4 7F 56.2%0]aL 3
ol 36.1%°1AaL, 4= 34ERko] 97.9%0] .o, K= 35ROl 73.6% 0]l 2%
ol 22.8%° ATH(H M FERAERT, 2001). THBE FArol WHS ofF uith
T & fEEEERAC ¥ A WAL A= HAENES 1999d 2= g
ZE7 FEigE 300~350kgH #loll Al 1.30]=H 20019 ol = 1.30 =4 HNIEN
JE7E ofF WTHE MW SERAIENT,2001). 1A E Ao BEEERPIEANA o8 &
A FolM FNIRNEZL =S5 WHESMS =4 S48t gl ojo we} 7p4e]
2745 ot adER i BB HFAA sATY BNELEE =9 7 3
= EH kS NEstofof g

Ao AFgolm e el i glae) vleo] HA Frbeta e AA
olty. 1960 ell= Harvle] FwelA ME7E 80% Zhkel ApAskan AA ol
Ae] v &2 30% = X A= FEoldey 19729 = e8]y dAiolA e

[©)

B e ngel Mk 2us] Axtstel AAE 0% ol4E AXstu 3
(4, 1909) & LT AASE WEE FAsa e Ageltt ud S
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ekl = 5l Har] Fael a7 AAsE vE2 30% Aolth EF dE
MM Fio the JLFMRAE W vt RiEEReE AHE 2%kl 6
UL TR, 2001). W iRl Blske] fiRbakRe] ol WENE BgE
oA o] eke] A A el A 9—5134 R 7FAR A"l w8 ¢ Utk 1YE
2 olAZEA o] L] WHEEGES g IEEJIE gl A Hojup R o}
Aol At B4S 7hAol & A 2o webA ZAh FEopA Y WS 1Y T
A= WHE Aol 7w ofof gk},

iR AEAY whs /4004 1/2& AL e T MRS o224 A
AlA 7 SR &It M RE KB fiRE ol &ste e 2
Aol ZHAQ Al sAld A HEAHS AT F AVE sk dER
Y oofe 7HA Y iR AdS KAEEYY fkE o8& + e 7hsAdel st
ZALE e olE FToe iy AlEA, wood pulp B UFE LB SR iR
AR F ol afdETt o5 ittt A=EE MR HAAIE RS AMEThE
o 245 & "oVl 9t (Riquelme &, 1975).

HEDEe] A3k FH ol Hl-§o] 5017}‘33}5 A filFA s MRS RFEA]
frbitstolof ek Wpfsel ok oy, &, ek B Y-S et ¢
shol = REERS E e stolof shA Rt iﬁftaﬁ'ﬁﬂ oAy 7HA A FIREGS HA
st719skel = MRS ffilste 2ol ¥4 ol th(Foster®t Woods, 1970). 18|31
Hl S 27) o= ®HZA sudan grass pellet, 85 A2, 9F 72, bermuda grass ¥z
L+ pellet 22 KE HEDRZF 28 38tH(Utley &, 1973).

B wpimifge] sivbth zHasks A3 A Hav] svl el SrbetEE M
fppte]l F=o] felEa vk dSeo] b Bl ZAA EHEEE FAs]Sled =
ol &3 = Q= HEkS F77F S7ketofoF gk

WEES ALSSEA Kol @3 At 4 BA die] Ho) gk 1
AWl A F4 BES Wk E&ACL A4 &417194 Fe nT @l A4S
QAW 1 243 BAAAE mud o] WA €i(Jacobs, B 1977a), £ 2
Ago] 2wr)e FuE A wiw 2HAEES R el Gl 217

£ A 353} (Jacobs &, 1977b).
Ul G ER 959 AEE&S I e Al Ao 20029 k.
HiENEPRE 1,300RFEd 249 Eo A& ) 3F A L (FEE R EDRH €, 2003), o 2%
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FeElvete] gas 1902l Yo ®AH Holstein fnffio] =HolA < 100
Q Qa1 glon 69H o] RFEANA 53% 9H (2002, 12)5 il

whe} 200158 A7) 9b e FYAFETE o

1
Ao} ga wg Havle] o FABFE dvi ALHA Fstn oz &

PRERS ST ol AWesA 2 A 2o 3 Huv] FEmEY 34 &
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FHS BlfHsh=Ed duxe]g&S By g&HoR stojof sh=dl 4 IEHN
S&S FolAY MERHKAR ES AAsE 2ol Fasith 1A &
Tt ST AL YA Y EEAEERS e A Y
& AT GEIEAE TS5kl @ (Jesse 5, 1976).
ao] JEFHE A Haihime 54, ol& 7Heet ke JE 3 kg M
W= fikgel olste] AT Hole Aol WHEgMRS 2 WE HJur|E ¢
Ak WHEHES TAEH o, EHtles #E JarE2 disted z
oA = AN HAKEIE e HarlE M3 F e s8€S VML deE U
O]E}(Utley 5, 1975).
AR o2 AMEE = BPfEike] FEstnE A5 725 FUhdAE M
Bl ol &S Sist & Fyfel vk 2"A st = i
wolth, zelvt A4 JEEFANA BIEERE KELsHH
o= BEENE dgEh =3 EMRE AR B Zed ATl FAY ek
choice®F Mol T2 1, KAMiS choice kol Z=Esle
31 3+S oH(Brungardt, 1972).
B A3rs X3S HFEol o] &shA Hake Mtk
Ao 5A4E 7HAL erm® IFbe AFE T HA
AA &= fREA fFFe] Zhsstth. 2eiA o] &l W MM ERPERDEY S
Bl fhELste] 17kl Mo ® st AuAES Ailste do] ast g%
ol IEEPRte] sl oEXrt HAA TV M= K HAEDE S ATk
HEE S8kl ki &El-S 7H“L3}% Aol Alsattt skl
NEE Aol Al HERE Zindts wAle A58 #lY 553 3 #4lel o =
oA AL Ut )]EiﬁﬁFoﬂﬂ] RS st Harls Weold B, stoluh ik
JEoll A RIE AR ZiG A aL7]ol wjete] "ol A AWM Eelstth. YRR
el o]l 9Ed wol= MER &G WMHES AFEEA @ 1dd oy
Sk ORMLEDRIGE EIEEDE A5 IEE 5k HiniRper BEe] i, 7)) srolu ik
JERES v e BEol Aok MR RIERR 2o E U AE 22 F
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9l Bowling 5, 1977).
Eok SEvele EIEERIeL AR 5 ulFEe] HIRERE o2 HH dE

ool o|Eehm Qi KEEe] WHIIMT I R WS A3 ol
ow WaSA e T Qe v e Aggud v gen Ao
olshgro] WLfkle] % KAELR AT R F7R F7h solAol i
3, e Mfie] fpEst 2 4 e o 2 A2EY A BAE Do i
FLER ol Eie] WHS 16471% A0S AFFI vk LR G

AWl A ol g3l A tlgALtel e A HEENS 7 Este]

ALE fEY WA FHE 22U 5 JAeWHE MHEE 42T SR gl
7 AA ZA mgol Helet Brh admE ke A5S ngsm FA
Ba a0 WIS ANT 5 A= WE71E @RS Aol Bast

An m AT FrhE KA R VA ¥ we FFE Tl
S gaelel HITl MGHOZA @ik F RIS HA37E Atk v

T

o] Holut Bk RAF Fole AnE =
ofe] 744 ofelgol Asl Atk ol EAE AAsT] Sstel WAl o
Azl filftelslol Felheel Qe MRS MRS ALl o Hfpz
FY & AW HEE AN AANE BB S o] M 24 B

o] Hele} Lt
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H 2 =ue Z7[s7/ige s
A1 A Adrlsed 4

B2 SgolAe] wEEEE FFS MAL AHAEENEY T,
olSe] REUKEE i LS Belde] SR Ade AR5 By 0oy 2

Holsteinffi& Ayrshiret} Jerseys TFE 24 fhffiol] wsle] /EHjado] =24
ANk o 2 /LR ES] oW WAl HEE Fon R JEFNRl = AR FE] F2
S EESE 3] Frh

JEas ol P WEENRAA BRI RS A%RRel 1009w, BAERLS
96, CHEfH2 881U WHMA = 1+ 100¥€ o, 196#K2 874, 25582 73.7, 355k
< 502 (FHPEWEMRPIENT, 2001) A;%Eﬂrb WEol ztol7} & o 7FAXA )7 o
ABg A4 iR AEhoRtE WEDOSE EFES dtojof & 2 2

A i diste] £BE AAlstd M7 E3tE 1 fRESeRS oAy §
Telj&RTE ] S7Fatel MiNIRIEEE 7L EebA i |Wo]l /WA= itk FikSsol

ol wEol FHENN AAAE o =R (F71, 1996)3L sk 3L Jacobs &
(1977 %= EB7F WESRC AR o Eokthal sl
E AT 13l ieE 340kgH-E 2408 s #5H#E 660kg7FAl JEE A
A A2 A7) 3 R DR AR S B AR R o] AGELSE
P o i "ﬁﬁ%ﬁﬂg‘r RS Urol fRELSE W7F R AR R A
AL NEE I MEGRE SIS Wt o ki 34 EE
I Bk 30% (24 RG T MEEfE ol Al fir# 7t 18% HH AT sttt
(%1, 2001).

A FEobAdA W tLE 5%H7E ke fHElstASs W HEEEES Ho
A= Aol ot a2 monocyted] iRl FobA =
dCRRInTE el 71l g tkal shlal(E F, 2000), A FEobA ol A
BiAgWy 0.25%%5 gt iinstel faflstd-s W AEEA A 01% 9 B EGH
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015%% MRS MBstae Wk IR 3, WiE =gddol o

FHH, &Flo] 5~15% M= o

5, 1992), &3 (197 % A& ik ] %Hiﬁﬁ%a HoMpIEHE O 2 0.5% YRSl

= W A& fkpigeRe] JidE AdE BAv st HS5A9DS AERKE

fbst A HEEiE SUREeRe] M s #he] KRipma7E SA Yekstth
aL shel

T3k Holstein JF 2249 Al monensin sodium, lasalocid ¥ bambermycine ¥
nstel fEELSE S W HEMEEE R fRSCRS WA E A fih K REE Stk
st tH(Al &, 1995). Holstein =& obA el Al 7FaAel®l Kukis #ilstals o H
RS Folxloy R Yol @RS Abol7b glvkar shlar(e] <k
Holstein &obAlol Al Hfikte] /& Selste] fstds o HAde K
7] &S 2X8ta GZuet ox=autaE AR BRRAS T
(] &, 1999).

Ao WHSRS EHEZE JEEBEEY UL A5ES 550kg ARG
650kg Al 7F B =okohar S oh(EpE s, 1992). Olentine 5 (1976)2 B 57]
s AStH HEEiEEe Ads] gASAAT BigE, AWTA 2 ARSFHRS
&del F7FEThaL OPOiE]r - HRAOl Al B AETRLS] 35%E HEAEM KT WA AL
dYAZ 747 diAete] fHEst S W NSRS R ol 7 glal fik
= 16~18% QO—FQ?}ID}F’— SEATHA, 1997).

Riley 5(1986)2 4ol EHF-S WEFHR QA1 BEAE 2 TN o
%9 F9A(P<0.01)°] Yttx 3}011 Steen®} Kilpatrick(1995)8 [E#4E o] =7}

Hu g

Shel IR ol —%7}6}%} R Fauth EHIG Gast W Asda gy
ok e RS SHE Ja»ﬂﬂﬂn%:txaol 1 Hme Feta Sdth k%

e il vste] HAMENE B WEERS mouh e oA E 2 Abolvt
1t s tH(Landon 5,1978).

S 5(1996)2 g KBFol g FIERAGEL s dEe] MHEEE) 2 A
ol w A= FEFolA HWiENEs HifiiEe] 5555 7 H 15 31, fiktE IR
il 3 550kg7hA= @S ko 600kgel FHE = Aol Ao Wit
HEE SIET ), HE G EE 22 A4S YEdAT ﬂ%ll, Prior(1983)+ )
fiRlE Zfaeh B8F7F HERE Ziad K80l nlste] IRkl o Bttt

£

K 3}
[
=T
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Shadnk. mERE AAolA R ?ﬁﬁﬂﬂ@lﬂ UKt S7FE §H M2 pH, VFAS
o] WistEo] Egtu FRMEIE S wi-RIE AR ALY EW% 2 famd o 7H
=drhal S ATHSFAA A4, 1993).

aEuy Ao N 2 WEI #EE ojgt 2 ATES EH Ak, KB
pdl], HiGrES s, e A, fPRHGEL ks Bt 7129 ks ol ddsiMRt A
Ho] M= EPRE Ol AAEA Faar]e] WEHAMA FEFS mAE Aol wiaiA
= A Aol BA4 ot

A2 d Bdr|se AR

& HAek AEEAN dAAA FRE VIS APAHES B g 22
AR ] STt
(1) A g FFobAe] fF S WER Lol dvka By g4 gFopxe] By
He W EA7I7] feids Foug fA sFopxE KBE sfojof I, 14
et g FEopAel e K HWhRS 21.0%(FEERPIERN2001) el
H A gerh

@ 2E3 Rz FEokAS WEHS AT FENE & TR EE] 650kgS ¥
oMok skt ol RS WEAES MY Wol A WAL MNIRIGE 15
el IRIERTOl F2 N ENUS0kg) B E A Zake] Ak 20fAE LT 650kg
Aol A e v] @ ol zrﬂ»} NEe] ANEe AF &K o) 650kg ol
dolojal A& F8A Aol YT
(3 WEHS ARAI7) FaNE Falt KBS A7, HEsE Y ke
QGBI WS FRIERINE 2 A5 MEaAY, ke FuE o
e 5 ezt Wl i o] BE WMES BE ol fkHsmRet o
dslo] 9la =& fiklel Aol olgw: Wl gtk Leme R{rviel
fkHE HEiIEES) ABoR ARE HE oEHA 22s HES AAL 9 2a
o) RS WSl old QP mAEA THHE Bast gl
(@) WS 2R HAHE Q%OETH Fea Qe FRLAE
ik A4S s =
ke olge we

rlr

A
ol
L

]

of

J O
< o] &(3h 1976; % =, 1979 4, 1984, Ayer ‘&, 1996)
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AU, Al e 43 I7MAE o] &(Short 5, 1973; Dick®t Urness, 1991,
Sidahmed 5, 1981, ©], 1989)stAY, AMElEMm] B9 (Satter 5,1970, 1973; 3t
1976; Kamstra, 1978; May -5, 1989)# &3 (Baker, 1973; Baker &, 1973)5 ©| &3t

A Bolth, etk o] A 27X EE Alee] ol §& it vay Fo
U o] Aol AAAel WolX i, el Az Aol wel 4@l
S oQon @ik Al mikel "elX: FAHel Utk oldre FARL W
a5 Qi wPe e Yo FAska Aol BuE A7l U3} 2718 7
walate] iz ol fab Wl @ 4 9l

A3 A ATARe] 99X

woATe] Ase Fule] &N eaReld e e A4 A5 9

Aa EZHE NEN NERES deistel FUsdd 98 A7 Asde F
2 WRolt K i K AdelA e FRU HEUKES Sestel £3E Aol
Fola 18] U doluh AAAT HEHZ ol §HAAY B AMEEH B
v} WLE HFAMHOE o83 R Folth TYBE i K NHA b
2 HIfRZ ol §8 e Agow Andd

BTN o) Awel giEe] T we] RS
ST, Rk LA RS HIRROE ol INH Ak S Tszaowiowq
Bbol E ABS FRSAL, EREHAES B, b s
A Bl S AAYS BASteIN Ak HEA RS e AR Hm
shol AAe HEHES A9T 5 oA shele Az
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M 3 & oAufjetkrd L2 2 ZI1)
A1 Ad AFNE 51

Ao BEVEAA HMETRRe A tiuy-(d3 PR EHE skl WHES
NAAA WEHEMS =olaAk sh=d Harle] WHS X% 5, Wi, s
0, pNERIGEE, W, BRIG G, kg ROPGNE Sl olete] S v a1
B2 a0 WHS MAAT7 A s olg oArkA HNEFTNA KFE o
@R B8HS EolWA AW FA= Thed ehAlstaL W Binki> 7he gt
A HNENE S 7hed =M dAe] AHRT u§ FA N AlAE Fh
O 5xE 2 % 19 2o

Table 1. A7/ 53

AT & A st 5 X%
EE??WZ T2 BE XB E
TR 600kg 700kg
5 ]Hc} 7 5.7mm A% 7.6mm A%
iR Bkt 80cr A = 88er A=
WG WG L No. 1 No. 3
NG No. 5 No. 4

& o No. 4 No. 3
ek SR No. 2 No. 1
IR No. 2 No. 1
NS 3K 25k

w AT Hxe da ABF LA Bis AT 5 e AR HERE
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= BRE ZolrR 7] flske] Ha-A el A
: EZHE HEPEHE S = ARg3kaL, o] oyt
ﬁ?ﬂ—% HEUKHES deElate] A KBS EESASH duirt o= FE7t
A HASE QAT & A & A4 BBV WS 15keR MANTIeHE 7
sb7] flste] # AFE FdsATh B iy BN oS8 AHEE Gotrr] 93t
of thurE 43 =715 3 piete] Hbalas Fdstdo wEbd KM
e ol&at] tiuirE oA =719 A wEestel iy kY (bamboo chip)&
Azsto] KB fptEA el S35 rHaly] fste] R EKEol Al HRUUIN-H
fELske] Jud RS AASHA T
Tule] #Ev]Ee] Aol Ay E onpebzto]l el A KBV o)A
WEERS =ol7] sl e K%y, mialgdE, mer)] s, SURMGELES R, BlRbZiE, H
fRHRS 7P EE R WHS Y & Aoy AMES FREES o835ty
Ao EBVEe] WIS Eole Ao dalds A A8 Aol A9 gl
adEg 2 A e HERHEe RN tHuE AREste]l B BBVl Al i
BUKHES drelsto] fGBLstlS wf fRHLKHEC] 21 A HBVEO] RIS ERAE o
v A= FEgs THsAT. B A0 wEY WHES TR Biass inis
7y A s vARR o5 HEWIKS st Haiplls A5 2670€
o] Lol {ifif 3Tt

Al 3 A A2

. HEEEY
e 300kg =& Holstein A E#/4: 28IHE (LA BIWE A& At

2. alBaasat

A KBS WHE JeEAT7I7] Slske] METRHR S =AM thubi-(elat 7hA
HE GEYol Ay BA HEUKEE tto] 4 (0, 30, 40, 50%) o= o] 43
i 300kg B Rt 1Hp(T00kg) 7hAl AGELSEATE S EDRE S RLEDR = IE Aol
ubel A KBV R EIE R o) A ste] RGBSl MEHEREIN IS ER S Bl
R oy & 29 2o & Aol ARSE iyl iy e A RS
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# 3,4 % 59 #u

3. aBauli 2 AERGP
B lllh 2§86 300kg B 700kg7HAl 16 (480 H )% A Alakar 2 sl

A A2 BB et

4. EEE P

g S IEFEHE o] BEf(group feeding)Z Al L, fkls EHE
2 stk iy KM R (Wood chipper) & ©]&-3te] tiuif-g 3 714
E A BhiEete] Y (bamboo chip)S KHERIE bR Yol AEl HHd 453k
RAh KEAA KHEstA Tt & ARk s et Mkt EEER S 2 fE R
2 ouro] Aa KBV ERHGELLEEC o)A st fREIE AlFste]l faHLsth
ZF fERE AgE dREYol e WA duFE WA st thgol R
fiRtE 1Y 232 o] fitstde. ks dFY9G9=2 S840 fiE

< M AR FAsAT. =2 AfRol HWAS VB A= itk &+
ST
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Table 2. Composition of experimental diets

Item First fattening Mid fattening 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
Lime stone 1.42 1.90 1.90
Tricalcium phosphate 0.28 0.30 0.00
Salt 0.60 0.70 0.70
Vitamin” 0.10 0.10 1.10
mineral™ 0.10 0.10 0.10
Yeast culture 1.86 1.80 1.70
Total 100.00 100.00 100.00
Chemical composition(%)

Crude protein 12.00 11.00 12.00
Crude fat 2.50 2.50 2.50
Crude fiber 10.00 10.00 10.00
Crude ash 10.00 10.00 10.00
Calcium 0.75 0.70 0.70
Phosphorus 0.35 0.32 0.32

*  Contains 3,800,000IU of vitamin A, 400,000IU of vitamin Ds 20,000IU
of vitamin E per 1000kg of feed.

% Contains 50,000mg of iron, 150mg of cobalt, 7,000mg of copper,
24 000mg of manganese, 30,000mg of zinc, 600mg of iodine,
150mg of selenium per 1000kg of feed.
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Table 3. Chemical composition of bamboo chips(as fed basis)

Item Bamboo(2001d) Bamboo(2002%3) Average Rice straw*
Dry matter(%) 93.80 95.57 96.15 92.90
Moisture(%) 3.27 443 3.85 7.10
Crude fat(%) 1.97 2.34 2.16 2.22
Crude fiber(%) 46.77 41.66 44.22 32.46
Crude protein(%) 448 5.33 491 10.20
Crude ash(%) 3.62 3.01 3.33 10.39
NFE(%) 39.89 43.23 41.53 37.63
NDF (%) 7761 70.46 74.04 64.38
ADF(%) 56.03 54.07 55.05 44.88

* NHs-treated rice straw

Table 4. Chemical composition of bamboo chip(green basis)

Item Bamboo(20011) Bamboo(20021d) Average Rice straw”
Dry matter(%5) 57.74 68.69 63.22 91.65
Moisture(%s) 42.26 31.31 36.79 8.35
Crude fat(%) 1.22 1.68 1.45 2.18
Crude fiber(%5) 29.00 30.00 29.50 32.14
Crude protein(%) 2.28 3.84 3.06 10.10
Crude ash(%) 2.24 2.17 2.21 10.29
NFE(%) 23.00 27.16 26.99 36.94
NDF(%) 48.12 50.46 50.73 63.74
ADF(%) 34.74 38.93 38.93 4443

* NHs-treated rice straw
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Table 5. Mineral composition of bamboo chip(as fed basis)

Item Bamboo(20013) Bamboo(2002) Average
Al 110.50 129.83 120.17
As 6.94 8.33 7.64
Ca 1192.84 1211.97 1196.91
Cr 3.23 3.46 3.35
Cu 0.23 4.42 2.33
Fe 114.45 556.58 335.52
Ge 18.90 26.94 22.92
K 3719.10 4165.23 3942.17
Mg 446.23 515.76 481.00
Mn 82.43 70.39 76.41
Mo 1.80 17.03 9.42
Na 135.83 182.37 159.10
Ni 0.00 0.14 0.07
P 1338.95 953.80 1146.38
Pb 0.49 0.27 0.38
Se 12.50 15.49 14.00
Si 16.56 15.75 16.16
/n 19.69 30.71 25.20
Unit : ppm
5. AHH
O @il s, GURHICE, BIRHRCR, KREME 4T,
@ RSk WESR(BEE, TRED Bk, A% F7)

m%ffﬁmmﬂaﬁ)ﬁg, Pt MR, SLERES, RO
@ WAL A Wb
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6. A )7k

fBES Firges ol&ste] 1Y Aoz SAsto] dd KWigRS &8,
fipHmiie S 457d Ao R 7 Agdr 435t fbitEdA BES Fete] [
st om, EigsEakol A Wikdh WHEEMRS @b Rg HEmERPIE S & &
el FUEILHE(2001) 0 o sto] EHgE, WRESFR(EISE, TRy Brinks, 2485
A, WESERGHNIRIE, WE, TG, Bevs, M), ARl 2 d=HHEE =

ARSERAAL, AR HTAI A Ak A Gllas Eies w3l AEske] A
¥ AEAs AR A RSOl A RS ER = ABRIN S B ol i
g fRHEICE N A fREES Wbl Fretd=dl Rt EE IEE = keB 220
A, A= 2309 IEA®NIE 240902 34kt dlal, A kg B 120902 G
Hatgom, v ¥ E718 BT et kg 609 = AT i1k
e pIRIILESR 73813

Al 4 - Ay A

Yol e HAS Rk fpBmstas dv &
27 dto] drUel A HAS AsEA A
28 T s 7bAl 16T B S AlHS o 34 R8vEo] i sl
HWE 3% 69 AAE wkel 2o HEigse EEeiids 1.03~
L12kgol Aol MR EA UF-E 50% dEYol Az B diAste] st |w
7b HEEES Rl Al Wk o (p<0.05) WS 40%7HA] fGELSE s PR U o}
WA b el vlalskel SR el Al AFolzh filvh EE el = 0.70~0.89kg
ol il HIFPRI=A WA SELEZE HEEisEe] AY Eoka divhy fRbiUkiEe] F
b g e Ast o WA g el oiub 309 #GBiLE 9k X}o] 7}
AJ Tk EE AWM= HEEEES 058~0.72kg o1J 3 tiuF fHELkAEe] S71E
TE HEgEe] astd oy WA s oy 30%AG LR 2k = ko] 7 gLl
LU fRELE O A = 40% e} 50% el e HE IS el AFol 7t gldth. A
Bt HE e A= 0.77~0.90kgo] il W& KGEHLE 7F 0.90kg 0= thubES HLfi
B2 o] &3t Rt 4dd]l =okrh 2oy gy 30% #hELE ek 2hol7b il
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o B R ol =ty fREUKEE] S s HEREES AAAdes o
itk o’ A& HEwUY a2 EERidAE dey dirdo s
HLEDREZ ol U5 40%4 50% #aBitdh e WARE (e w3 dyFE 30%

frELet ol wske] H RS o] 38 (p<0.05) A

Mader2t Horn(1986)%= i{b7F 2 = MR o2l A2 ek E HEs A S
ol = HEHigEe] hadvhal sk, 1 5(2001)2 A& KBE 2470 L H 1A
H Al S S 0.85~0.90kgoeleta skl om, w1 5(1993) A Rifidlel
fiptE wol fEishd fedo] /et Stk A 5(2002) HA FH e M
e BZE89e wos wWz as RimEg 0 Es flkeRel 4dd
7 Atk shsieh

dEYol Az HFel ek oiuhi A fEEUKEES] kIR 2 fkHeK e )
AE QTS B x Tl AAE wkeh o] EEEDRHEIUE S el = 849~
858kgol L, ME o= 8.87~9.07kgolem, IEFE®ME 9.07~9.24kg O &
MEE Al A Mkl thu faBkiEo] o sle] pEEm ol 2 XFo] 7t A
o AA et AR -S 8.81~8.96kgol ATt e vl M E AR HCR S KL
Brael vy fGBiokiEe] S7teEes Ao o ftadte Aol M
RO S IBE el &= 1.35~1.42kgol a1, IEF ol &= 1.81~2.36kgel o1,

Hellol = 1.88~2.22kgel i IEH 2ol = 1.68~2.00kgoe] Lom Hlfikt = A
o GEDKHES] ol WS¢ M RHSIUR S ok FrbsheE ?‘2}01913}. o] 7
A s FE el phirste] KBS ] Wikl fiivee] SUhe A
o2 AtmETh METEHEIES  EE = 991~9.93kg oA, el =
10.88~11.23kgol o BE# ol = 10.98~11.20kg & &4 HIEDE = A b5 #iEi
KUERT O] MaETR U A & &l 7F fIlaL IEE i A3 dAA F Mk
FcES WA M oy 30% LR 10.64kg, WU 40%  AGHLE =
10.78kg 2 iU 50% AL S 10.81kg o2 A i ol fkHEI R 2 X}ol
7F ek

Baile®} McLaughlin(1987)> A3t fikte] &84 Fejrt o2 7k AbgxA
stoll Al EEHEIUE & Z4d38he 7 290 ofygta kst 7 F(2001) AHa KH
RO N E BRI S IEE el iR 8.88~9.86kgol@hal AT FIRIACR S
IE gl = 886~9.6201% L, MHE = 12.23~16.04010 0™, JuE L=

l

O
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1546~19472 A4 d¥rA oz oo fhbikiEe] F7Me S @RISR vhwk o
E3 rEhiRygs EH‘/‘rT—J FHELKHES] 40% H 50% FToll A= fRiReRe] A

F3] vk 2 JEE IR A O] kK-S 12.24~15.04% 01 v fELK
ko] F7 5 kRS A o2 v o

- JEERG kel MERE ol fbiletal RIEMEE Folv TAle K
=l ApEtE 2 WEY #do]l dvta 3 (Bowling 5, 1978), fikle] odlyA]F=
o FolAW #iEo] Frtete] A5 mopAERE ZEAQ ffkJjike]l Tasttha
SFAHCrouse 5, 1978). I8y UEHFE FE5NNA fESIHEA EIELERES 2o
KELSHA acidosisZF A WAL 9] acidosisE HAAIT7) 7] skl MRS EE
PR Zaairel faBiskal fikte]l WA A A3] stejok st A7F WA acidosisell A
g sHo] AR A7V} acidosisol Z#]W thiopeptin 2 il HlS o
o T8E I HAAk "rkar sFATHGIl 5, 1979).

KE HERE sty ol (KE HEEZE WbasHelA Hdds] He=7] =
ol B2 = JRf el Kol FA Hol fikre] Hiftiol FAadth webA
cellulose 3ol =2 MEl= 1 fFuEe] 54 vl st tH(Van Soest,
1965; Balch®} Campling, 1962). Van Soest2} Marcus(1964)= fllEEy L el =o] 72
Wigo s A 60% o]aksl ﬁ%% M o] Ffmol & TS MAA Fout
M o] 60% ol Aol ke fifves "olrmdtha stk BRf A
o EWpEhIE S oA = ?ﬂa—ﬁ}t’q ML KSR o] wE 50% oldo = F7tet
W PR ] A stE tH(Van Soest, 1965)3 33 th Robles % (1981)% #2474k
e FRLE Ol MNEEYE o] M E 60%U 1 o)de] HW AFS Wi [EEY ol
AHskE fiberd =2 % RAKEYE MEol wek oEd fipsEy el Wi
lignin> A EolA= AARE GHkel vsto] i o Xﬂﬂ—o‘ W=tk Skl
oje}zro] (X MIfRe] Mmool At A& iffbRe] i KEHEN AFAZ
o] ZA7] wWjF(Campling %, 1961)°] 2}l &%l th.

Ao A WA g B RS AT 1.9% S A E(Wke0.75)F 1
A 45g o Al A EE KA MFFEREANE mXX ey, MEDRe] FEiuE
< AstEA WA N ERER R i R JEs DA, ks Ay A
sk, EEA F@H, A0 2 e R Sl dstd® dF%S WEth(Lusby ot
Brent, 1976; Bae®} Welch, 1979)1L 3tA ). Aol Al oak Y 7HAE 80% #GHLSHA

&O

]I

H

_28_



< w ERHEIUES A AStd e (Nastis®  Malechek,  1981),  Singh¥}
Kamstra(1981)= wood residuest= ififbke]l (K] mirel H]zafA]l HEFEEDR =
forageE tAE 4 9, aspen treex= holocelluloseE 75% AE SFF3Fa U=
ETE S A Do mA o] &3 F QlaL, A AL fkEA FE3] o8
T At G Pate(1981)% sugar canes 1 % & E ol in vitro A8 1k
ol v JaFs m A Aoy ofd Aol UFAH R EA L Et o
|5 23 vk sk

ey fEDRRE fRELKEEC] whehA JRE Aol Al W X= E b Aol gk, G
KiHgol =& Aol NDF &= 2 kel oste] Mkt 7kx7F ZA =0 fi
FHERE S Z2dstes 284 29o=2 #8347 Sudweeks &, 1981; Santini 5,
1983; Mertens, 1986), fGHiK#EC] vr& Aol e s4st4 7] 2o ofato] fipkl
Mol 2d=m Mfk= KHEY 7IsS FAAA fthEME HAases 48S
sttt (Bartley, 1976; Mertens, 1986)3 3T} Seoane(1982)+= fiklz ol forages #4
Bt forages o MERG RS ol &AW, WMWIHILRS FA st Ml &
AL ALY, iR S FA S wrel B 7HA B4 54 S o] &dte 4
JEM e ek it kol v, writife E&iE E+= TDN
H = oS Tote Aol 9§ A&Hela a8d ¥4 S
S7bl A MRS REUKHES AT & L MERE, R, 1GE), MMk 2
Fo FSA1 g dvkal gkl
Mader®t Horn(1986)2 MUH /- By Hdolvt b wiiizke (KE HEkRE
d 7T 091~1.36kg = AaHlstH HE SRS sk, (UE HAERES G
shd W SHEETE AAF o] HEPke] o]&o] S EiRkiES Y= FHad
a3t Mader 5 ( 1983)% wheat pasture #giihol A xpgh EAv4= (KF H
ikl E filstol e EfiHEoIY fEiSEY = FFS vA Fdthal stlal Hsu &
(1987)& At= koAM= S A4, 344, A8 44, 534 fgAsoldey
5 BRI o2 A 8 7HA AL dval ekl g 2 Al el ARSHE Wi
Fo #AEL 63.22%, 2T 2950%, 2aWA L 306% % ADF+= 39.83% %1 F
71EFod A= K(3942ppm), Ca(1196ppm) % P(1146ppm)sco 2 =ke=d Ha &
(1996) %= thup-o] 71 E3take Ca, Mg 2 Po® wWokthar A vtH(E 4, 5).

=l
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Table 6. Effects of the substitution levels of bamboo chip for amoniated

rice straw on body weight gain of Holstein steers

Item 0% 30% 40% 50%
Body weight(kg)
Initial 300.7 3015 302.3 306.2
Mid fattening 465.0 4685 470.3 460.0
Finishing 607.0 602.2 591.2 571.7
Final 729.7 7205 690.4 670.0
Weight gain by fattening period(kg)
First fattening 164.3 167.0 168.0 153.8
Mid fattening 142.0 133.7 120.9 1117
Finishing 121.9 118.3 99.2 98.3
Total 4282 419.0 388.1 363.8
Daily weight gain(kg)
First fattening 1.10° 1.11° 1.12° 1.03
Mid fattening 0.89" 0.84° 0.76° 0.70°
Finishing 0.72° 0.70° 0.58" 0.58"
Mean 0.90° 0.88" 0.82" 0.77°

0%: ammoniated rice straw 100%6; 30%: bamboo chip with stem plus
leaves 30%; 40%: bamboo chip with stem plus leaves 40%; 50%: bamboo
chip with stem plus leaves 50%.

a,b,c Means with different superscripts are significantly different(P<0.05).

A2 EBE IRE RMRO 2N (23 F71 ZEGE AAZ o)
At PP ww E 8ol e vhshgo] MR Y 976~9930 9 JEE
A SRR 2 Abol7k flglonk, MRS B 468~614W U0 TibRel 4
BUKIEo] 271855 AAM0R dastarh BIBNME M MEEE kgD 7099
dog by 30% o] 6,871 ol 40% AnBillE ] 6,895 Btk °F3F =9kal 50%
MBS 67999 RTHE 44% EOTh EF AT b 30% HEUEZL WA
Fol wiste] 112% %9k, WA WMEE O 40% KIS 213% B,
SuHE 50% 7L 2 olel Al ke U 300 AU 509 HALE
Mlste] 32497F whth e mE ¥ A@ATe] SShE sl FBE AN AL
Fol WbE WAel tistel 30% Aw ojAlskel fistek ol FeMelA f st
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thal Abz g

Brennan 5(1987) Z#4/o Al full corn silage BPEIY EIEEDRFE ohaabH A
Mk = HAagtor ffiiste slo] AAH o 7 Fokrha shglvh. %1 5(2001)
< A BEFAA HST7IbEQt Mokl i aTetE S fGELe
RhARELEE RE T A5l o Eoktha S A S(190)E S 2l
b AR RA ERE R A o] 8d & Us Aow Atnd

o
+
X
It
|

=
T

9e WEAEe S5
tha s,

Table 7. Effects of the substitution levels of bamboo chip for amoniated

rice straw on feed intake and feed efficiency of Holstein steers

Item 0% 30% 40% 50%
Concentrate intake(kg/head/day)
First fattening 8.58 8.50 852 8.49
Mid fattening 9.07 891 3.98 38.87
Finishing 9.24 9.10 9.19 9.07
Mean 8.96 8.84 3.90 3.81
Roughage intake(kg/head/day)
First fattening 1.35 1.40 1.40 1.42
Mid fattening 1.81 2.12 2.17 2.36
Finishing 1.89 1.88 2.08 2.22
Mean 1.68 1.80 1.88 2.00
Total feed intake(kg/head/day)
First fattening 9.93 9.90 9.92 9.91
Mid fattening 10.88 11.03 11.15 11.23
Finishing 11.13 10.98 11.27 11.29
Mean 10.65 10.64 10.78 10.81
Feed efficiency
First fattening 9.03 8.92 8.86 9.62
Mid fattening 12.23 13.13 14.67 16.04
Finishing 15.46 15.69 19.43 19.47
Mean 12.24 12.58 14.32 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 509.
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Table 8. Economical analysis for Hostein steers fed different levels of

bamboo chip containing stem plus leaves(unit:1000won)

Item 0% 30% 40% 50%
Intake” Cost” Intake” Cost” Intake” Cost” Intake” Cost”
Concentrate
First fattening 1,287 28314 1275 23050 1278 28116 1274 280.28
Mid fattening 1451 33373 1426 32798 1437 33051 1419 326.37
Finishing 1571 3774 1547 37128 1562 37483 1542 370.08
Total 4309 99391 4248 97976 4277 98655 4,23 97673
Roughage
First fattening 1,490 17880 1485 15147 1483 1428 1487 13383
Mid fattening 1,741 20892 1,765 180.03 1,784 171.26 1,797 161.73
Finishing 1,892 22704 1867 19043 1916 18394 1919 17271
Total 5123 61476 5117 52193 5188 49805 5203 46827
Total feed cost(won) 1,608.67 1,501.69 1,484.60 1,445.00
Calf price(won) 1,000.00 1,000.00 1,000.00 1,000.00
Body weight(kg) 7289 7205 690.4 670
Carcass weight(kg) 401.5 4186 381.1 376.5
Unit price(won/kg) 7,099 6,371 6,395 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 38.8 100 732 67.6

1 [N 2 [N
) unit'kg, "unit:won

2. 1 b

A RS HER =A ShE Yol A g

o ghm o} A7

1o
s

frbietH Al o
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7h AL oy R EUKAER o =t fGEDKAEC] mold 5 e bR
23 THpP<0.05). HIRUHAILRE @i bR o]l tiuio fGEiLK
5 AHow i ovt WA KL (89.4%) ¢ thuk 30% #nHi
5 (88.8%)7bell = MR AR 2ol 7b gldar tiui 4096(81.9%) 9k 50% i3 Hillse
(81.9%)3Fell = zto] 7 §AATE Lejvh MR EIALARS Yol A HA T
oF tub KGELKHES DEldt el gte] 2 oz SIluh. MU LR S KDk
24 gEYol Ay BHAY st F7F 505% % A =kl v fhHiLE [ ol =
b FGBUKRAER] o) ZFol7b gldth 2efuh iy fHKHES] SRR ORIARAE
o] RS HAH o2 7HasAth NFEQ bR dryol WA Ll 7F oy
AL B oh 7HAa skl o vk (p<0.05) ik AGiLE ol = xkol7F gk MK
bR S T 30% AGBLE(44.1%)7F AlY =%k the HA(41.7%) #iHi o o
b 4026(31.4%)9F 50% #iHLIE (29.796) kel = AFol7F gll ot oivho] fhELK
Heo] ol A4 E MK HIbHES sk

drbA oz fkte] bR EYol A W gk tiuFo A fGHLK
fho] T st s HaHom FAAhsvd ol diuiFed Eoj3le ADF %
ligningr &3} #Ho] & A Zrh  Yukstd lignine HLE T L5 45 7]
%= AR HERY] i bR YAl JggS n Xt 3} I lignin-carbohydrate
complexes= Mol pwste Wkl 28kl A A1l phenolic compounds® &
==l ©] phenolic b2l Bl A=E MERZT R ERLEGWS W
fbs Brbsted 498 Fasttta eAth(Fahey 5, 1980). =3 flpHe] b
< ofe] 7HA 2QlE FollA syl fdtol s FEFs W M NFEZ =
LAl Bl oste] Aste = R kel sk Bkl olste] i
{LE = RKtmS TF281717F 44 Zed 1 o]F+ hemicellulose®} lignins¢ <
= NFEel 2% Q7] wielgtal 33 th(Fonnesbeck &, 1981). Hg filk}e]
LR BRF S lignin 3ol sl A dFe =t lignin el M ETE
Yol 5% A= MiE el cellulose® 2 80%7F iH L X Wk ligninh#Fo] 10%¢<1 H]
WA st el cellulose LR 60%0l = P A #] Zeivpar gF¢vh. 8RR
BETE A 9 cellulose®] bR AEA7F drbvt AEH L H A=kl @8l
Z 224 lignin®} hemicellulose b3 2 lignin®} 7}A&sF71 &3] #AE 7

-0.83 % -0.842}aL(Lippke, 1980) sttt # 51987 %= wZ¥ifbxe iy F<7]

X2
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2 F 7 =okar di Ssv) ALy A 7 7 Skt ar skl A
K& T8 Hfkte] A3 #de] v st
T (1998)2 ALt wYy, A, HARFE R OMHER bR S
fBLEE 7F ob7hAlobu- a3 E 50% B 100% “'f*u,\lﬁi‘jr A dEtsea ekl
Gl Al oat WRIHAE  KESA S W RS 46.7%2kal SFtH(NatisoF
Malechek, 1981). &7} lsNEyol 7FS5A =5 @RS sty RS wbxe 2
23kt o 819 il (Montgomery @ Baumgardt, 1965), 4 JEEF Rl Bl =9 2%
of #EE vEA A HERHRSRA oAy FFe Abd g A (corn silage, barley
silage, wheat silage, oat silage,) & #ifis] $k=d(Oltjen ¥} Bolsen, 1980) 12t
KEEWN el YR o] &dokst= &4 ALY AT fiber= ligninZ 2

gstar vk 'l o] lignin fiber® o8& SAlsti i A= fiffgkEe] A=
cellulosett hemicellulose®] thH-iES 4ol Hfbsts S wWalstar lvh(Keith
5, 1981).

ROl F-E4e] vyEhg Ao w B wiidd UE4 fFkels Be 7he

3 A A HEL ]—ﬂ il

E

Bhe Bol fhlilstolok sh=dl efuh IEEDR Ol (K HEDE
5 et s W K& pETd vAE G e Anvt wA @k v
B AR KGELA] MR T Y $23d Rust®t Owens(1981)& M2 2 S 50%
fHiet e W Hoid S Abd e Ao vlaske] ol i kAol =ktkal eklar,
Teeter(1981) % filklsoll A 2ol 10%oA 40%= F7HetS wl 4B} wiin
o R i bRkl ¥ Eokvha shdvh ™l fikte] bR REESIlel A fikt
9] retention time? BRI ¥Ho] Y WY MR = HH S fke o o
Ho] vt (Huston %, 1986)3tth. 28yt Adewaken 5(1989) Ald#A] F73F

o= Wl bR 2ol 7 AR fescue AXE A3 27t &ilhEo] A
SOt st Ledoux S(1985)% W4t Ayl B LKL fescue W9 4+
o] Tt FE AHdAoR Frasttal st vyl ADFILRS AdH oz F7t

ghpar skl
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Table 9. Effects of the substitution levels of bamboo chip for amoniated

rice straw on digestibility of Holstein steers

Treat Digestibility (%)
ment DM Fat Protein Crude fiber =~ NFE Ash

0% 7057+1.21° 89.37+0.70° 6741+2.11° 5953+159" 7521+1.82° 41.73+1.08"
30% 69.75+2.05" 88.83+0.87" 60954276 4021+573° 7863124 44.14+1.85"
40%  6749+058 81.85+047° 70.23+0.76" 41.64+261° 77.33+047" 31.45+058°
50% 6660+0.82° 81.85£1.62° 70.69+0.60" 3644+265° 7677052 29.73+0.56°

Mean+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 509.

3. et

Ao KB A HEDRHE 2 R Yol Al HAN du-E fblels o
WY AESER vAE d38S Bd ® 100 AAE vkebzro] JHisR KGR
o2 dryol Ag WA L 7F 55.9%0] 3Lty KELUKAER Ol = iy 30%

=

U 40%9F 50% el = 2Fo]7b glodth TA ATty 30% fAHLE7F 6cmE
W2 EHLE S 47cm 2 tiUF 40% 9F 50% BEe] 5em % 5.5cmel Hlske] of7F F
AYovt EHEM & Aol stk WikR Mm-S ®A GHE 7 80ar =
b 3096 #AGELEL 9] 75er, 409 AGELELS] 69.5em B 50% #iHLREL ©] 68.3ciol WS}
A WAL A AGEUKEER O = v KGR HES] ol AR R IEN Bifik
o] AAHom Forxrh v WEsE WA MHEEsE 679, dUF 30% #i
W7} 67.0, thubF 40% #5BLlE7F 66.9 2 thuby 50% ARBillE7F 66.00 5 i Al ] ol
& Zol7F AR WESRS R BT BEMS wolA R 2ol 7t §lith

WE SR A NIRIEE = MR 2 dmyol Ha] WA = 15, U
U5 30% #EELREE = 1.3, 40% #AHLE = 2.0, 50% fAELE = 1.002 o 50% #5HL
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BL7F WINARIGEE 7 Al wkekar 40% #GBEE7E oFgF =okvh mEe WA K o
U 30% 2 40% fGELE )= 43 AEZ EHERY 2 XFolrb giddoeny tiy

T 50% Bl 5302 oFFk wdvh RIS EEHE M 20~230% H]8kg]

, THAR R T PR Y] 20082 ok, WAER EEIME 2002 FUsPo
PSR B ol A2 e 2= B2iEkol oy B w7 B27= vy
30%<t 40% #GHiLlE o] B2.3 WA B25 2 diub 50% fGHiLE o] B2.3K.oh oF7F w ek

I B R el = v 3090 9k 40% = B2.3~25% HIS2Ekl o vk 50%
b= B23% ot =ik adlug ZAAh FAak EHE AAse] GRHGHE
ZEVO BRHGHLAG Rell SHAl BIRLE faBiletE A 700kg H® A7 UEe A
At Aol Ao 3HR(T3.6%, 200D 2 ko R FAE 4 lomn o
ol HEDEHES ZHdste] A7bae] & 4 dvkd Gk Ao frelste] e
Az

Jacobs 5(1977a, 1977h) = £#V/F7F AR WY &MY Warner-Bratzler shear
values7} B ¥l Fthal stk 1 5(2001)2 A& KBS 240E3 IBEA JE
BHR2 51.5~526%°l3 HiER Binf2706~73.7crgta st 2 Ao AR
o oRzE va HiNIERIE S 1.5~23, W 44~51, IEES 28~41 2 WHSE
e 2.3~27012kaL stolA 2 Aol Aol vzttt & 5(1996) %= i KB
oA R HoFs 2estdS W WSR-S AFelrh I oy WEERS S
HAs 2kg ML 7 fFetthal skl

= oUW A fiklE NVURE RO A faiiletd KPR R R RO BRIRN & O
] Z7FstH(Ferrell ¥ Crouse, 1978)3L 3}l al, JEEEMS & W AL & fFH X
NA= s Fastd o7 fkFe AUAFEI flER7E s WHS
It RS T A3 dEse] o e dhol, MR B ARy fREE
# o] 9lth(Danner %, 1980)1 3}¢lt}. Lancaster %(1973)3 Dinius 5(1976)&
AqUAANEE AHATF &7 B HNENEZES Sweol Ad =Rt s
Ridenour 5(1982)% & dUAAE S A3 271 JEHER, A g T
9 =oha stk 28y Woody 5(1983)2 filkts e =+ N IEIGEE, W
Sk, WHESERR, s B A ATl GRS mAA ATl sl

Crockett 5(1979)> vt HEIggE, A W77 2 WEFH-S sired oste] o
e WL NAENIE, A, WEEHR R AREHRS damol odte] FFS

H

ob
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SO st EEA fEREel fE AA GELStI ks Bol #hHLste] of

=ul v RS Ziaetd EiSERe] "olxa, WA Hav] FEEol 7t
S, AL wrolx 7] wEof (Schroeder %5, 1980) MEHE KMol MR 245 st
of m=gho] Aok AN F(1996)% MEHMA fiklzol Mk Mo s
A WEA s A F Adva sk =3 3(2002) g FaoA sk
DEES 10% F7bete] fadilstsls o mANIEEZE Fodow St skl

gk A o] o] wghrpkel thek kel FaFol et w=do] e oW Af
HE2 MR 24 Hav)zb gol dvkal o (Oltjen 5, 1971; Cross@t
Dinius, 1978), % oW AMgFS2 Mk %45 A7) 7F 88 24 Ha7]Bo gho]
A HSmith 5, 1977; Bowling %, 1978; Brown %, 1979, Hedrick %, 1983)1 &}
o}
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Table 10. Effect of the substitution levels of bamboo chip for amoniated

rice straw on carcass characteristics of Holstein steers

Ttem 0% 30% 40% 50% Mean
Body weight(kg) 728.9 720.5 690.4 670 702.5
Carcass weight(kg) 4015 4186 381.1 376.5 394.4
Dressing percentage(%) 55.9 58.1 55.2 56.5 56.4
Beef yield
Backfat thickness(mm) 4.7 6.0 5.0 5.5 5.3
Eye muscle area(cr) 80.0 75.0 69.5 68.3 73.2
Yield index 67.91 66.97 66.92 66.03 67.0
Yield grade” B B B B B
Beef quality
Beef color” 4.3 43 4.0 5.3 45
Fat color® 2.0 2.3 2.0 2.3 2.2
Texture” 2.0 2.0 2.0 2.0 2.0
Maturity” 2.0 2.0 2.0 2.0 2.0
Marbling score” 15 1.3 2.0 1.0 15
Quality grade” 2.7° 2.3° 2.5° 2.3° 2.5°

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%.

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

YA= Better than average, B = average, C = lower than average

21 = light red, 7 = dark red

3)1
4),

white, 7 = yellow

» 91 = low numbers for better quality

o7 = high numbers for better quality

D1 = best, 1 = better, 2 = average, 3 = lower
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o] WA AT EiEkEE AAstd wEYS WEHS du BEUKEEN R
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Table 13. AF71E =

AT & B H PEE
e ik T mE EE BE KB E
&1 IR 600kg 700kg 702.5kg
A 7 57m % 7.6mn A= 5.3mm
TR B 80cr G &= 88t H &= 73.2cnt
WS IV No. 1 No. 3 1.7
W No. 5 No. 4 45
=1V No. 4 No. 3 2.2
A ik No. 2 No. 1 2.0
JR A No. 2 No. 1 2.0
RIEEEE 355K 2558 2.55 8]

© A7E FYTeRA A K W iy (A3 TR ERD 9] ikt = A
of ZpAoF B KBRS Rl oW d@dFE WA= AE FHE e =3I
Aol A FA, WRARN Bk, SINIREEE, W, KR, M R RGE
 WEI WH " ¥ VA= AE 7FHE 7 UM

i FaE EHBE AAstL flEZRIaH oAGe] AE JUHSHH Fael
Hlsko] MR 7L 2 e 3o m FE ol WHEFEMRC] 3EMA 25k e® Fol
A 25k HlE o] 22.8%(2001)o Al 50% o] o & EolHth.

o] KBk HE] e A A UHERAY fdkh Rl i JEH el s
o KEE FHEIEAZE SEE L Gl Al dE &S nHAE Aew

—

ot
ojepgo] A AbFEIlAAl A4 FAE AHE NS KBS flHSHY
WHS MAAA Sihiaes Aared 5 de WS AAE 5 oA Har] s
el tied & e WS s =+ EAQFJE} Abs T
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A RBFAA Uy IEERWN = filshaA HimiiES 700kgol g =
AN WiRAT el BNE GRS SAAA BNEEE =44 WE &
dE ol BRIl A 25kl HBiEe] el oF 23%(FEMEMAENT, 2001) A
50% o]/ o® EolA Al JEHEEE 57%0l A 55~58% BLEE FFE o] Ah5o] Eof
AA F7F BA AA =we] w2 S

dAAel AL KB EEHMMES T2 3%k HBiK] i1(73.6%; %Y E
MPIERT, 2001) 2458kl HBIRS 23% Aol add e Wi 2%kt 3
Spkiie]l Aet7be B EiSE kg 10009 F=e] Apolrb 9l B4 KB JEi
Hy HERESE Bd F2 fgigEe] 300~350kg HWHI7F AL Wb (FEME LA
FERN2001) REEEE 350kg o2 Erbd 3 whed 355kl o] Apolrh AAAM A& 3 wie
g 5o A5e] WHUGESR ¥ FUteA "

aYBur Ba golxd A KFE AAet L HERHESR duFS fhkis)o]
fHstd Hrar)e] WEEHC FdH A4 frikHEs Lol + da =3

2
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