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B S S AR YRR IS BRI CAEE I - N B A RAEYIE R o BRI BB ERITRE - BhAh
BRIk 2% I P 2 A 9 K i RE B B i AR AR R Y 2 BT BN W AT TR Y BARE SRR - 89 5 PR A Yo
Mo AMREAEHREEY R EMLSE (Hungate, 1969) o Hrbife 43 B K| H ] DUFI] A S B
HRH BV A RER I BUREAHEE - Pr USSR BB IR R (R B B E ERE AR 7 - L4
A A o AR SR AR T A B e SO B3 BB B9 R R FHRE T - FEROME N EE KA 20 2 R iAE S
PRy - Rt BA VLS N R IR B R R 1 - B E AR SR WEMEYY
b =& P TE PR e _EBRAAET T o0 - e T BV REHE R A Ruminococcus albus > Ruminococcus
flavefaciens DL} Bacteroides succinogenes 4 n] DR BACHIIEEE 452535 (Latham et al.,
1978 ) ° Fibrobacter succinogenes & Bacteroides succinogenes WHTfi4 (Gokarn et al., 1997) -
T YE R PR OSSR Y P e B 2 IR IR R BB B IR LIRS BB Y Y
MeZ FIFHEESR - SRR TE e 89 B iy EHE 2 — (Bowman and Sowell, 2003) - Kung et
al. (2000) IR IIFEAL S ARIEA TN B S BB 1y ok FLARROIAFLIE IR G R IE A Al > A&
T AR 0 g 1 R P VAR IV 9 255 A [ B P Ry LR AN ] - 39 e B AL R FL IR - Beauchemin
et al. (1995) FEBLURINFEAL > e RN BT S B SR iR - WIS ARG E - AR
BRI R SRIR FIT A AT 2= 5% © Mandebvu e al. (1999) FEHAT B 5% 5 1T BRI IIREAHE 7> 1R
o WEBUGER TR AREAE LB o RIS B #E DHE o R R AR I R S F ek
DIFFALHRER A =R R S o IR I R IR RS I R RS S i b Bs B A R IR s %8 -

MEERTIIE

LR ikt BUEEL T

SeRGET IR E R o A0 F BB > T M H - BB AN R AR
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HEBL BN A H BBENE > 7ot BB ( 8-Mannan) KHATEYH & 2L0E
( B-Galactomannan) - H:[FHREEEEMA - FATHERTE 20 H BBPERT1.4 X 10° B4 - 7
JAZK R ME R A U R R AR FE s p G S T I HLERSERS e s/ F]BE (ChemGen Corporation) o
AR5 R RIS UN DA o3 e 22 - SABR BRI AART BB EETT o - o BET H IR EREE - 18
WIBAREE EJE30 cm ZRZERAL - SREEIRI0.SAT - IREH A% - TR ST (A.0.AC,
1987) - HHFAEHIE R0 g FEEFEIN/K180 mL » FTRFE IR HNE K HE - 28 - £
g ~ TR IE DUR RS g AT e TIE - I HEf T H I B Ry (355 > 1995) -

IL f=Ffr e

IR — H e Z EERE 2400 - Mo RoRatl - FERHPUER > EE I - RIHE0EE
R AELURE SO ERETRE (As fed) HE3:LZHRBIGNRR - NG4S T8 H 2 EER] - BABEHH HRRY B3R 2K
TR TR A o3 BRI SR AR EEH TR 1 B IR A B3R 2 TR R 1 TR A o3 e SR < AR R 5L
TR o LERIHH AR AR R BUR SRS ERRRL - BPRHE B 3 MTAIR3 PR - BABRErT
=M@ A - HHBE X > Wi RR R - FRFEEERIER -
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Table 1. The analyzed data of napiergrass silage (DM basis)

89

Napiergrass silage

Napiergrass silage without

ftems with fibrolytic enzyme fibrolytic enzyme
%
Dry matter 14.0 14.0
Crude protein 7.3 7.6
Crude fat 2.36 2.57
Crude fiber 39.0 39.0
Neutral detergent fiber 79.7 78.9
Acid detergent fiber 52.2 52.6
Ash 9.9 10.1
2 FIPRERECH I E T
Table 2. The quality index of Napier grass silage
i il i il ithout
s witrotcenme otcomme
Flieg's score 52.0? 35.0° 2.7
pH 48° 49¢ 0.01
%
Acetic acid 72.7° 80.5¢ 7.4
Butyric acid 0.01° 502 1.0
Lactic acid 2350 8.9° 6.6
Others 3.79 5.60 ----

> Means with different superscripts in the same row differ significantly (P < 0.05).
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23, B R R AT (E

Table 3. Diet compositions and analysed value

Items napiergrass silage napiergrass silage without
with fibrolytic enzyme fibrolytic enzyme
%
Corn 47.6 47.6
Soybean meal 15.0 15.0
Wheat bran 7.5 7.5
Molasses 32 3.2
Limestone 1.1 1.1
Salt 0.5 0.5
Mineral and vitamin premix* 0.1 0.1
Napiergrass silage with fibrolytic enzyme 250 -
Napiergrass silage without fibrolytic enzyme - 25.0

Analyzed value (DM basis)

Dry matter 68.0 68.0
Crude protein 13.8 13.9
Neutral detergent fiber 28.9 26.9
Acid detergent fiber 16.6 16.7
Ash 9.9 10.1
Calcium 0.69 0.69
Phosphorus 0.37 0.38

* : Each kg of premix contained Cu 10,000 mg, Co 100 mg, Zn 60,000 mg, Mn 60,000 mg, Se 100 mg,
Vitamin A 6,000,000 1.U., Vitamin D 100,000 I.U., Vitamin E 4,000 1.U.
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il > i HE = BEREER A I - EATIRAEALE T - 2 HTE B R SRR £
BsiE AR (glutamic-oxaloacetic transaminase, GOT) ~ JRZZ\ (blood urea nitrogen, BUN ) ~ [ff&
EH P EERRRE (B 1996) o b - SELEERIMAVIGAERI A - SIHEE Y/ N R 51 A
i ETTRE RS RGBS - R R AT AR R o BEETTITR -
AP FTRE 2 I R ERA - B = R BRI W EE — R o Ryl AR ER A - WRER A
HIREEEFIRRERERN—  BEFEE R - KEAERERSHME - FHEREREHGER
THREFE A AL EER IR 8290 % o IHLaAER < MR A E R B AR A - DI Bk
HEITHEMEUEE - FHI S%RYFEFLBENAC - WE=RBEGITS - FHRURGE T
B > SELI8OCHEA8/ NS » FEFH S /KR - HLL104°C HR24/NEF o BERZER K - 2Lk W B THZY)
B KGR E  HBREG - FRRAE ~ RO SRR SRR T (ALO.ALCL, 1987; Goering
and van Soest, 1970) - 5 BIEH HEHEER A TR BRI IREE SR SEELE R EEb
3 (total tract apparent digestibility ) ELFEA]7H{L 4> (total digestible nutrients) -

IV #fa o34
ARHERER AT PN E - EWERARR - Y ERARRREE B IR TS AR
PERERGEESS - FISASHEGHEIeKEE - DI SRS 7 0T /70 oA AR 25 (SAS, 1987) -

e

L IREEH ek MR AT

FEFEEIRHET R0 RBIAEITHE - FTRBNIREREFIFREO RSt WEHR
BERRME o FIFMBER TR0 A HU2 B AR - RS SRR IAEAE o i 32 2 IR e B s MR B A VR N
A TR R IR R EITR 2R - HIE RS - HARDT - MU - Thobisie - Beutisie
BRI S WORH G R R 22 58 (R1) - SRR R E R IR A o el st - WA e 8hE
(L BHH A ST 2 B - Mandebvu er al. (1999) SEHIRNIEHETEBERN OFEEFES > ek
B MR ML A S M LB B 0 2 IR - BEAS SR BAMandebv uiE 2 WFSERE SRAR ML - Wit E T
EHORSRRIE  ZHEE - T REIAMBEESTE4.8 ~ 72.7% ~ 0.01% ~ 23.5% vs. 4.9 ~ 80.5%
5.0% ~ 8.9% » HAHMIAEMEZREE (P <0.05 5K 2) - EREUR » BRI BB R ZIRESR

FHET RSE R T B B B R - ATREIR K R TR INASAE 2 e SR IR R Ikt > AR IR A
FEARERZLIE - AHE R FLRRIREE AN - BEELH Rt BRIt AR ENH I E
BEAs R B (1985) ZaBaks RAMLL - AR th i ARE  FlrEHE s E > (Flieg's score) Jj
R BRI R E RS R 2 0 B i R 52,03 Bil35.003 » HAHRIAE B 2 R E (P <
0.05)  ERHEUR > HIHEHE SRR IRE RS IR RERRE S rIIET IR RS IR i
H - FrE e BB 2 DFlieg's score Rt/ ARHE (Wooldford, 1984) - DIFFSE (1995) HfFEHY
RERZFIDTENS - ARBESEMES MR CREFEFI - RSB ETEEA
(Flieg's scorefE60 ~ 8O Ry RAF# )  MARISIIEME T EBER LIREFH I - HEIr B RIE
FHERA > WEZREE -
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1L fRERE AR R MR
FE90 H Gl I - MR ER A F Pz E IR R R E Y EIR R EAGIRE T 2 I - 7250k

] S B R R B 2 o SR R A — B - N RERE = V21 S B R 2B AR > 43l
$50.128 kg ~ 7.03 vs 0.127 kg ~ 7.32 - FRIEUR > MEERE L F IR RUSIIRRAE D A E R < T IR 5L
& o HOVITg HME YV BEIRNRTTH - A R R IS T R R BT IR R E Ry
IS - {ERE HAHRIME2 AFAE - Beauchemin er al. (1995) 3 - WA RARSHHE I HERZE
T LB T RN o ATBAE AR A PRI E o AR KGR ELBeauchemin ef al. (1995) &
s A I ER - HATge N A BEMEER A - HIREEE I EHE R DR RS EE
925% > AT EZE R IEERE = B RMEIR - AT BRI R T - FIfH#RER A
53 s Ry 70.07C 5 68.97C » RAHRAIIRHERARE 72 2 - BURAERBR TR INASAE 1 R N B IR R 2 ]
8 > LERIOUIAABE R A = M BRI - H BB B AT AR WA H B2~ 2L 2 K B HITFAE N 3
SRk~ RS BB TAHE R RS AR 0 Kim e al. (2003) SIAHALTFE IR &< HBERM
Wy > FEH AR ESH VBRI E EEUEHE LRI R RHRAR - HER RS ER
LR KERRAUEFHELERIR - GTRHR AR R RN R CBOR - AR H B RS

SRR B EIRE RS IR - HEE SRR AR TS 2 AT 8B - Nt
TECE - A RACR BB (B AT T - (RIS B AN B

4. BEnER R AL AR MR R

Table 4. Growth performance of castrated Saanen male goats fed with Napiergrass silage

Items Napiergrass silage Napiergrass silage without MSE
with fibrolytic enzyme fibrolytic enzyme

Number of animal 12 12

Days in trial 90 90

Initial body weight (BW), kg 222 23.6 1.6

Final body weight (BW), kg 33.7 35.0 2.4

Average daily gain, kg 0.128 0.127 0.03

Dry matter intake, kg / day 0.90 0.93 0.3

Feed efficiency (as DM) 7.03 7.32 1.10

Feed efficiency (as fed) 10.30 10.76

Dry matter intake, % BW 2.90 2.92 0.02

Feed cost, N.T.$/kg* 6.8 6.4

Cost per kg BW gain, N.T.$ 70.0 68.9 3.9

> Means with different superscripts in the same row differ significantly ( P < 0.05 ).
" Concentrate price at 2003 was 6 N.T. per kilogram. Napiergrass silage was 0.4 N.T. per kilogram. And one
kg fibrolytic enzyme was 400 N.T. per kilogram.
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TERIRL B RERE 2 BREE R iR R m LR 7 - SR B B IR < R2Y B~ B
B MESE - IR - HEHE - R - Ui - BRI RIEIH LR AL
EBONFERS o Al E51.0% ~ 54.4% ~ 27.7% ~ 38.6% ~ 66.7% ~ 48.3% ~ 66.9% ~ 77.0% ~ 50.1% vs.
47.8% ~ 52.1% ~ 29.2% ~ 38.8% ~ 66.0% ~ 43.9% ~ 65.5% ~ 64.4% ~ 48.1% » Hrh{EEEVERHER IS
{b3R » fERRAH R B 172 A7 AE - Mandebvu er al. (1999 ) F$EIAE 7 55 75 B b R DTdontt 20 i
BESR > ERERT L R T I A T AR B R AR B (B ERRT - AR IR R T
R P ITREAE o R 3R > BEE PR IRVERBAER (LR AR L - ARAGBEF IR R 2 vk
FEAMERTEH LR - BRI TR IIARAE > A2 R T AT B ST - FLmT RE I DR S I P Mgt o0 At i 3
AR R PO N EREAE - RESRER TR B BR R E R TN ALK - ([E R BRE A2
PR — 003 o IR RS SIER T R M R P R AE R T LR (66.9 % vs. 65.5%) © HHfY
ARG B R o0 R 3R B H B ROREI - BET T DA S A AR R R R T AR AL o R R Rh
Al IR R Y BRUEREARE - (UIS BRI A iR Rk < BRVERBHE R LR -

5. RERI A IR R R IR R R R LR
Table 5. The apparent digestibility of castrated Saanen male goat fed with Napiergrass silage

Items Napiergrass silage Napiergrass silage without MSE
with fibrolytic enzyme fibrolytic enzyme

Apparent digestibility %

Dry matter 51.0 47.8 7.9
Organic Matter 54.4 52.1 4.5
Crude protein 27.7 29.2 4.0
Crude fat 38.6 38.8 8.4
Crude fiber 66.7 66.0 3.8
Nitrogen free extract 48.3 43.9 5.2
Neutral detergent fiber 66.9 65.5 3.1
Acid detergent fiber 77.0 2 64.4° 3.9
Total digestible nutrients 50.1 48.1 43

> Means with different superscripts in the same row differ significantly (P<0.05).
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IV. fRERI A MR AR A LB AT

FAE I AE R 2 T ML A AL AT (ELANER O FT s JFL I ¥ v 2 2 M VR e e 2 AR A g oz I Hh PR SR 8
B4 5 F86.8 U/L ~ 12.0 mg/dL vs. 91.4 U/L ~ 11.7 mg/dL - ZEIEFE R £ IS B AR A HE{E A
(BEHE(E TS50 ~ 100 U/L) (HFF > 1996) - MFEERAAE - BRHEUR - BPIIR R IR 5L
Wik £ IR iy - AR EhRE A LAV ES (955 > 1996) - KRB AT #EGm ASEA B & FitRE R
NAFFRRARBCEIIRER - WAEREHATRIIIRE - RIEIMAEERI A 2 EH M IRFR A EIIR
FAREHEE  HEE (BRYEE R 13 ~ 28 mg/dL) (HFF > 1996) - fHRAJREARIFAE - AR T E
HETTTE > RIRHs RS .2 g/dLS.0 g/dL » SR FAPAE » R 5 k& 5T > Mk
A k8.1 mg/ dL ~ 6.7 mg/dL vs. 8.3 mg/dL ~ 6.6 mg/dL - [fil tr§5iR B Wi < (EUS R AR HE(E (A7
fE59.5 ~ 10.5 mg/dL) - [ EREFRGHZ ERAEAREE N (BEHE(E 3.8 ~ 7.6 mg/dL) -~ Wi
M AP AE » BURAERI N ZLF R R TN ITREAE o I 38 LR R IR W g BN
AABTEAR -

7 6. iBEeER N AL IR A (B (E T

Table 6. Serum biochemical value of castrated Saanen male goats

Items Napiergrass silage Napiergrass silage without MSE
with fibrolytic enzyme fibrolytic enzyme

GOT (U/L) 86.8 91.4 12.0

BUN (mg/dL) 12.0 11.7 1.5

Protein (g/dL) 5.2 5.0 0.5

Ca (mg/dL) 8.1 8.3 1.7

P (mg/dL) 6.7 6.6 1.2

GOT: glutamic-oxaloacetic transaminase, BUN: blood urea nitrogen.

fitiam B2 A%

TEARE R H IR P e H BN MR R - R T IR A I R A BT < BT
B RIS R AR R 3R 2 M E PR AR DEABMERS 1 - RTINS BRUEABHE R 1Y
bR - FERRARIPIREE B RN - TLIAINEAE ER - DU RIS E B REVRE S
HrkE o RAEABRAE I TEIVIGABEIN - $RAI3: LGB RHLLEY > A s C Bl B R4
&b FRUETSREEGRABRS LA B | -
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Abstract

A total of twenty-four castrated Saanen male goats were randomly allocated into two groups. One group
was fed with concentrate and Napiergrass silage containing fibrolytic enzyme while the other was fed with
concentrate and napiergrass silage without additives and served as control group. Results showed that there
were significant differences in pH value, acetic acid, butyric acid, lactic acid and Flieg’s score between these
two Napiergrass silages with or without fibrolytic enzyme (p < 0.05). It showed that adding fibrolytic enzyme
into Napiergrass improved the quality of silage. Nevertheless, there were no differences in daily dry matter
intake, daily weight gain, feed efficiency or cost of weight gain of castrated Saanen male goats between the
two treatments. In-vivo experiment showed only a significant difference in acid detergent fiber digestibility
existed between two silages. This meant that adding fibrolytic enzyme into Napiergrass improved the
digestibility of ADF in silage. There were also no significant differences in the serum parameters of glutamic-
oxaloacetic transaminase, blood urea nitrogen, protein, calcium or phosphorus between the two groups.
It showed that adding fibrolytic enzyme into Napiergrass not only improved the quality of silage but also
increased the efficiency of fiber utilization. Nevertheless, this ration did not improve the growth performance

and decrease feeding cost of castrated Saanen male goats.

Key words: Castrated Saanen male goat, Fibrolytic enzyme, Napiergrass silage.
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