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Z MRS 2 EARAR R 2 R - RARFTEEEBIE 30% 2 100% < REZE - FHiy 8 1% - pH /L 4.25 —
4.85 » JEEREE 3.0 — 6.4% (dry base) » AWEEIH, / ZFEEE (lactic acid/acetic acid ratio) (& » H 575 T % (butyric acid)
FEAE  FRARREM BRI R E KR T AES RIF4ERE - ALBLE (lactic acid bacteria) FEf8E IRt A £ 8 © &4
Ep —DIZE I 2Rz 38% HURREI BB S5 BAE ROk > EEeREfEEL 4 ~ 8 ~ 12 HRYFITAE R - SAERR R —
BEEREMRERR 2 ELOIE - 48 - THREE > AR ARERERT  FREIRAESN - BireEo 192 E RSN - &HHE
IITA B AR A PR AR AR > TS 2 RV E R SEA R - R ERFEFEAELE T - 12 BIFAERE =4 fy 4 BIFHY
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RRAEEM A SRR E B HE - i HEESAA » W KHEREYESIER » IR FEEEER
AR > AT EEHIAY Ak B4 (BEE 0 2011 5 Carlsson and Huss-Danell, 2003; Tilman et al., 2001; Sleugh et al., 2000;
Tracy and Sanderson, 2004) - ZAMAESRIEMAT 2B FREFENTT - BENPIREUR - SRR ERPEMEE B
R SCRHEA N EENSEARR - HYREZBENE - AN EAEEENEREER AR D ZERH (£5
1963 ; <& > 1998) - {5 R BH L AL TEA S E T RMEMIERER - SHEEEEMYIAE REEE  HEIEFA
MR B EE ] DI RAE E R REEEH - FEARTEAHY =i - RERMENMEEREE - A RESESITE
PERVEREE - TR R AKEE MY BAFHE (BREE > 2010) 5 TIAHEIRSFAEIEAE - BTG RR E A RE S
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() EMEL - YeEAREE N & 2 BRI E o P - AEkBedt 5 FEARL - o BIEE & E A254 (Digitaria de-
cumbens) BFEIE (P) ~ #E[EFBIE ERMEE (P + A) ~ $55L (Digitaria X umiforia) $AE & (D) ~ F5FRBIZF AT
4 (Arachis glabrata) JEFEE (D + G) ~ {5 E B ERSEME (D + A) ; HEEE >/ NEEHFE R 6 x 10=60m’ > 4
1 o FTAMRHA 5/5 UTHE - BERT—ZRUSHE 60 X (B4 HEUR 60 KX ) » M2 REELBIR AT R 1 - 44
EOETRANYI R 10 — 15 N5 /EA > TTEIEfTHERE -

(i) FHTRRE R FI L © Bl 5 @RS o R I S s pR B o R R O BEE BT O T
7 (Lactobacillus plantarum subsp. Plantarum » $#fE & 5 2 x 10° cfu/kg fresh material) « #1REEF % DL
HZERE B8 1 AT - HFIFRENER NFE - I 8 BrREE - MEREELE - R 2 B51E -

At

() MR AEEAR S & E s B P R 7y P B R B R & - AR | A - BB RHR 6/20
DA THEE] > BERT—RULHE 45 K - BEXETR & HEZEA 4 /0N > di0)2 10 — 15 XA #ETER - 52
YIEsiRE By 38% » MRt i AR 3 -

(i) FHRyEREL Ry © S (R ) R fERE SE IR Ecol (Ecosyl; Ecosyl Products Ltd., Stokesley, UK) ~ H1T77#f
2 Lp (Lactobacillus plantarum subsp. Plantarum) ~ Lcl (L. casei) ~ Le2 (L.casei) ~ Lr (L.rhamnosus) ° FEF% LA
BB EZZEE - B8 AT ETERHESE - SITRENZER NFE > IrfE4 - 8 12 8%REE - M
TEREEE - SRR 2 HE -

=

() fXFE Ak Bl — S @R B R S B - Y 5/5 UHE » BERT—RUNFE 60 K - SiEtE
ELBIELRC Ty HF% 6 < BYEIZ R HFEZEME 4 /NEF - SSUTERSAYI 2 10 — 15 AT ia=(ET - o REIE OF
PAfE ) R BEfERRFE (Lactobacillus plantarum subsp. Plantarum » $#fdi# 2 x 10° cfu/kg fresh material) - FHAHZ
200 L » DUBBARSSEF AFARL 90 N » % 2 EHHE - Firz 8 HHUEFEE -

(i) FRGFR © AR EEE S — o A& 50 KAV B 5B 5 75 AR 5 DAES B SO e i i Z
4/NEF > SUTFESRIEHRAI DI E 10 — 15 AR ET/ NG EITHEE - NEEFIFRERK 100 277 £ 20

OISR BHEFERTRIRE 8 (NN - [ —F A o ST IR L (#2752 x 10° cfwkg fresh material) i BH Y R HEHA -
EHHE 2 - Brk 83 REBEGRE -
TERE R HIE

TERGLA 80°C HE 48 /NIF ZEFR/K S HIERZY)ER o KA MERRAKALEYIHIE (water soluble carbohydrate, WSC) : &
RERZI 2K 80% JHHAE A AL = » A F BRI FR 255 1& E & » i< anthrone 2 (875 H]E (Morris, 1948) - fHEH'E
(crude protein, CP) & & DL Kjeldahl ;250 E (AOAC, 1984) 5 B&5E4E4E (acid detergent fiber, ADF) J HH 484t (neutral
detergent fiber, NDF) /3 E L ANKOM 200 4453 1T (Vogel et al., 1999) -

HranEHE

H2V% By 80°C Ttz 48 /NI 2 Bz EE bE o FRlR{E Fy 20 SETEEF AR INZK 180 ml » FTHEME S 1% DA e S 51
HIEZAE o AlE ~ TR A2 E LURES AT Jones and Kay (1976) Y7 A#E(T  FHFEEST (Flieg’s score)
FfRE IRt 2LBE - LBREL T IR H4EME 2 & B H oy tb S a4 IS E Ikl 2 Sl aE - 5F5r 40 DUT
FEHT R ~ 40 — 60 73 Ryl 257 ~ 60 — 80 73 FsfF YA HT ~ 80 43 DAL f g BE (B BV A T -

wm R

A —
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Rl o I A AR AR | BE 5 (P) ~ #55 (D) » R =FHAEMEBLLGIAERRIEH S SIS E B SR (P
+ A RFIELA] 68.8%) ~ FEEEIZLEATEATRIE (D + G » ARRHLE] 77.0%) ~ FEEBEEFEME (D + A » KRR
#130.6%) - HERFAERBEEBNONE | - Al R ARRTHENREER » ERETr 28R -

R B s EMELZARARIFTGELS] ~ FRrREZY R B E By

Table 1. The percentage of grass, dry matter and nutritional components of the five forage material in experiment 1

Forage Grass Dry Water soluble Crud.e Acid detergent Neutral detergent

percentage matter carbohydrate protein fiber fiber

%

P 100.0 30.2 1.4 5.1 42.4 74.5
P+A 68.8 27.3 3.4 8.3 40.5 68.9
D 100.0 28.1 2.5 6.3 40.3 70.1
D+G 77.0 26.2 1.9 6.6 389 71.1
D+A 30.6 24.5 4.8 15.1 39.6 57.2
LSD;,, 4.9 2.3 1.2 0.8 2.5 3.6

P: pangola grass, monoculture

D: digit grass, monoculture

P + A: pangola grass / alfalfa mixture

D + G: digit grass /Arachis glabrata mixture
D + A: digit grass / alfalfa mixture

SERMRH AR K b EY S B RE - (£ P+ A~ D + A 3% - ZAPR WSC Rl ~ ilVE K E H
ARV SN » 4CH EEVT R B i S B HIIRHIAZ (Titterton and Bareeba, 2000 : =5 » 2007) » AGERIRILZ A
AR WSC Rl > BfERVIIARGTERS WSC HYRUR - BEE B tL BRI I > Bigies CP - [#{K NDF - {fj ADF
P ARAIE LRI N  RZEFIRLT - BTEaZVIRENARAR > BBEEREEBIRVREIN - MREz R K -

EHT 8 FE%FAE TSR > MEREN YN 3.0 — 6.4%  ZF% - it ~ T BB AL RS & B AV EBIHE 5
AlEy 0.7 —2.35% ~0.13 — 0.27% ~ 0.32 — 1.67% J 1.47 — 2.29% o Azl ERril s ny LB e A, / ZMBEEES -
i ELATA R HES A T e - fiKiE Flieg’s score 248 » (EEEAIHEZ Y HITHLR (R 2) 5 IIATRHEZRE - THLfZ
= AN RREINMES 0 ATRES/KRENS TR - SRR E A SR I e S AR A B B = AL/ LEEEE
TNEREEE TR pH BYSCR » JRIRATRE Ry At sttt WSCHRIM &K me - P AL L & I A (e R AL
FEERRE - (R4 8 ERFAH BRI R C A RAEE  £5/K D + AT > EENKAERES LR T

Wi -

2. ol 5 TSR b A B T 2 i S R LR

Table 2. Fermentation characteristics of the five forages with or without inoculation in experiment 1

Forage Treatment Dry matter pH Acetic acid Propionic acid Butyric acid Lactic acid Total acids Lac./Acet.” Score

% %
P Control 29.8 448 0.70 0.13 0.49 1.69 3.01 24 58
Inoculant 30.1  4.49 0.88 0.13 0.30 1.75 3.06 2.0 61
P+A Control 273  4.68 1.65 0.13 0.42 2.19 4.39 1.3 52
Inoculant 26.8  4.78 1.40 0.15 0.32 1.47 3.34 1.1 40
D Control 2777 434 1.28 0.13 0.58 2.13 4.12 1.7 53
Inoculant 275 425 1.38 0.15 0.48 2.32 4.33 1.7 56
D+ G Control 262 451 1.60 0.15 0.80 1.47 4.02 0.9 37
Inoculant 26.1 441 1.49 0.15 0.81 1.74 4.19 1.2 43
D+A Control 232 485 2.05 0.17 1.03 2.29 5.54 1.1 42
Inoculant 22.1 479 2.35 0.27 1.67 2.13 6.42 0.9 46
LSDs,, 2.1 0.22 0.38 0.03 0.18 0.53 9

" The same as table 1.
* Lac./Acet. = Lactic acid/ / Acetic acid ratio.
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AFBAREZEH - BKRESN—RATE IS > pH BEEZE 5 DUT > HIL/ ZRUERE - 9 TRREL > &
FHCERIIABEZBL ~ THEfES > RUIREREM IR RS R MAERS BRFER - ARE R MEAE
A IR @

AR

A (o P ] S B R R e B — R P Tl 0 TR e S T AL 6 fEpR > J3Ic 4 8 ~ 12 BEBRES -
Mkt 4B 45 K > BREIEAL 55.6%  FRTAIA R CP ~ ADF ~ NDF & 85750 B 10.4% ~ 40.6% ~ 58.8% ° F1i}
WSC 5 7.6% » ZEJH V)AL 38% > Wik — R I B TR0 - Blala—[E K 8 IS BHES Z F T o irés R -
HEMES Y 1.96 — 3.93 DM » Z8% ~ TEEELA FE S BAVEE T A ¢ 0.44 — 0.94% ~ 0.01 — 0.16% f 1.41 —
2.90% ° N E/KRIK - QERREEH RS — > HEER S B - L8 - TEEREE > AMEMAD - 2/ 2
BRELHETT - BREIRAHINE IRt R -

A EEEFIE T - 1R 3 - 4 RS R EYIE RS EAE(E - 12 BRERREL R 4 HIRFAYRIGE -
H PR YA [ERE R SR — - pH JTTH > 7Y 4 B EIR4HAY pH K 5.3 B s HA AR T © 8 MG
HR&HAY pH [ Fy 4.49 - @ﬁ@lﬁ@?ﬁﬁm T 2 12 B - HEEmEREER (R 3) - WEKRENESIE -
LA 4 48 8 P RERR B RIERUR > 2 12 By - [EHE i B 2 AR B AR ERR
B IEK@%)JHH?LEQE’JEBZE{EEB\/\ﬁﬂﬁﬁiﬂ (R4 - ABRLBELETTIHE - $HIRAHAE 4 HRFEE - HAREE
fedt > 8 kI 3 DLk - BLEMREREA 2 EE ) - FTA TR ERAY T BRAE 12 ERPYBE RS o B I
PRIER ST - ASUERFT AV RS B HY FLERAY PRER AR R - I R 2 RV RS A 1 > B AR TR Sk
BRI EAYZEE © Lel ~ Lr DA (e LR RTRC Y T BE S BRIR S - (AFRE— DT -

FRFRAVERRY JTH > HIRAH BIREAE 2 f » R MEAH 2 FRYELES - CP ~ ADF -~ NDF I9fREBIE 25 - %
HIRAHAVEZYIRTY 12 BIR B RN HAM - BUR A REAFZYIEICRIFRAVIRS: - PR % IAYELETTH > NDF
£ 8 BREE e - FrA-REEAHERISGER (R 3) -

PR a5 R i-'ﬁ?f B PV EE R S B 1) - A\ i AT A Y BERE A A (e M PR R I BRCR - H
BN ESRREE BN EHEREEEAVEI IR T (AR mEZPRE WSC) - A EEE ) i &S B4 dh

HHY (FFZ) Bl fﬂ?ﬁﬁ?uﬂaé’z&ﬁﬁ AR R -

AR =
fAE M EACRFE SR —HE - S SE = RER P EEZE 4 /N &R eRETRAE
AR o ZBEATRIEZYIR 44.5% > SROTEEZ PR ER/KST - FORSERFEITATZ EB/MIER 6 -

3. B Y4~ 8~ 12 FAE Y pH EEAL / ZBELEELE IRy

Table 3. The pH, total acids, ratio of lactate/acetate and Flieg’s score after 4, 8 and 12 weeks of ensiling in experiment 2

Treatment pH Total acids Lac/acet Score
4w'. 8w. 12w 4 w. Sw. 12w 4 w. Sw. 12w 4 w. Sw. 12w
%

Control” 531 449 430 1.54 196  3.62 1.9 32 3.1 74 77 72
Eco 476 431 427 2.17 260 4.01 2.8 3.5 3.6 83 81 74
Lp 4.65 425 422 2.10 320 430 3.4 39 3.7 87 82 77
Lcl 485 421 418 202 393 403 1.5 3.1 33 79 85 &3
Lc2 473 426 423 195 322 420 3.0 4.5 3.7 91 82 78
Lr 474 434 419 2.14 293 3385 2.1 29 2.6 82 87 78
LSD,,, 022 025 0.18 033 045 052 0.3 0.3 0.4 7 4 6

" Control, without inoculation; Eco, inoculated with commercial product Ecosyl; Lcl, inoculated with isolated strain L. casei;
Lc2. inoculated with another isolated strain L. casei; Lp, inoculated with isolated strain, L. plantarum; Lr, inoculated with
isolated strain L. rhamnosus.

" 4 w. means 4 weeks, 8 w. means 8 weeks, 12 w. means 12 weeks.

* The same as table 2.
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Table 4. Contents of volatile fatty acid after 4, 8 and 12 weeks of ensiling in experiment 2

Treatment Acetic acid Propionic acid Butyric acid Lactic acid
4w’ 8w. 12w 4 w. 8w. 12w 4 w. 8w. 12w 4 w. 8w. 12w
%
Control” 054 044 082 0 0 0 0.00  0.11 0.29 1.00 141 251
Eco 056 0.55 0.80 0 0 0 0.04  0.11 0.37 1.57 1.94 2.84
Lp 047  0.62 0.85 0 0 0 0.04 0.16 032 1.59 242 313
Lel 081 094 087 0 0 0 0.00  0.09 0.08 121 290 3.08
Lc2 048 0.56  0.81 0 0 0 0.01 0.15 0.32 146  2.51 3.07
Lr 0.69  0.75 1.06 0 0 0 0.00  0.01 0.08 145 217 271
LSD,, 0.15 021 0.26 0 0 0 0.01 0.04  0.08 0.18 022 032

* 4

, The same as table 3.
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Table 5. The dry matter and nutritional components after 4, 8 and 12 weeks of ensiling in experiment 2

Treatment Crude protein Acid-detergent fiber Neutral-detergent fiber Dry matter

4w 8w, 12w 4 w. 8w. 12w 4 w. 8w. 12w 4 w. 8w. 12w

%

Control 10.5 10.3 10.7 427 438 425 589 638 612 370 374 348
Eco 11.4 9.9 10.3 423 453 421 572 639 599 350 363  37.0
Lp 10.8 10.1 10.5 435 434 420 57.8 634 602 376 392 372
Lcl 124 10.2 10.6 429 432 416 543 622 609 37.8 363 369
Lc2 11.3 10.3 10.4 44.1 428 423 59.0 62.0 62.1 364 384 377
Lr 10.8 10.5 10.3 435 431 423 58.7 625 620 37.7  36.6 384
LSD,,, 0.6 0.3 0.4 2.5 22 2.1 3.5 2.6 2.5 2.5 2.9 2.8

" The same as table 3.

6. sl —ftElsln T S B TR R SR Z BRI R S B Ay

Table 6. The nutritional components of the element forage and their mixture used in barrel type ensiling of experiment 3

Forage Perc§ntage Crud.e Acid detergent Neutral detergent Water soluble

in mixture protein fiber fiber carbohydrate
% %

Pangolagrass 313 10.2 44.7 70.6 1.4

Arachis glabrata 1.5 11.4 43.5 56.1 2.0

Alfalfa 24.5 15.9 35.0 54.1 6.8

Digitgrass 42.5 9.2 37.1 69.0 34

Mixture 11.5 39.1 65.6 3.7

T 8 WRITEER > BWIRHIZYPRBE R R - ¥R pH &2 5.46 > PRI 4.45 © BRLAENE
ERAEE BN 28 - IR T BT S REEAE - AR AR REEA - BEREAH YL / ZBEEE 5.3 FBHET
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JTEE 84 5y ¢ HIRMHABE ZMELLME 1S - TRem N ALIGE - FITRFoE 32 70 (R 7) - MEDREMEHETRIERT -
PRIEEAA PRI 2 [ - BHrEREEEX -

E R E I IR R U A - Eimtie 0 S R & DUE A EIEHE] - 28 4 /WL
THENr - By 83 RIRAUEHEGE R > HIRMHRZYRIE £ 30.7% » BURZY) I WCREZEFRE - SEEGERE
37.8% » FZWHRIARA > TR AT HERIRN B 7 R s W 1 R G SR 5% - SR pH = 5.3 - PEfddfifR 2 4.1 5 Bl
HAMZIEEEE 0.3 THE B ARLE © A M ZREEE 3.4 - S8 T MerEd - BlratorfdeiE 94 97
HIGAHME 29 7y > FITEFERE A - slERHREEAH B IR ] R E e R et — Reatle — -

R 7. FBAEE Mol A R 2 T S B LR

Table 7. Fermentation characteristics of barrel type silage with or without inoculation in experiment 3

Treatment m]zityer pH Aa(zgc Pr(;lzii(énic BZ?;:C L;;téc :;?; Lac./Acet.”  Score
% % of fresh wt.

Control 41.2 5.46 0.68 0.16 1.27 1.04 3.15 1.5 32

Inoculant 432 4.45 0.52 0.00 0.17 2.76 3.45 53 84

LSDy,, 1.5 0.22 0.06 0.03 0.10 0.24 0.32 0.5 8

* The same of table 2.

% 8. B =ENE A B SR KA R B AT R bR

Table 8. Fermentation characteristics of sausage type silage with or without inoculation in experiment 3

Treatment m]z{tyer pH A;jgc Pr(;[;ii(()inic B;l?if(riic L;:itéc ;f(?it;: Lac./Acet”  Score
% % of fresh wt.

Control 30.7 53 2.78 0.76 1.24 0.93 5.71 0.3 29

Inoculant 37.8 4.1 1.19 0.04 0.00 4.06 5.29 3.4 94

LSD,, 2.1 0.26 0.25 0.13 0.18 0.22 0.35 0.6 8

* The same of table 2.

& &

A REEHE RS SR T 5 BERGEHIER G Fib » FTEIFRE @ GhZFr O E - BEMEE
Mm%~ G2 EHAIERA O EHEAVEE L ~ BORHE R B A I AV4ERFE (Carlsson and Huss-Danell, 2003; Valentim
et al., 2004) - FRILAL - e DUFETTHZ B SRR SR S E BV S B D THY R Rl 2 — (Titterton and Bareeba,
2000) -

EEIIEAEDRAR BT - CHSEARNER S EEENE QS RE > ERERZE A SREYE—E ]
DR E B EE OB VR ZETEAN A (B > 2010 5 2011) » EARERMEEMIE = E5EIEF S REZ R0V
& SRS B AN S A BN R R SRR > BB PR S n sk G = SR E T g (& o
1998) -

FEHFENRZEEM A W/KEER K EEY &R « BBEERE N OKTEEE  AiEBEYRE - B
EEHEYRRNE > E2F - RKRZANSEEE) (£5 5 2004) ; MEKRESEYRZ - HAlE (EEEZEHAE
HWFEREE T ARG o —TEE S EYCEARE ~ SRR RS 47 Bl BE s VI I AE RAF 4R & 43 A7 (meta-analysis)
Bl ZEENMENBFTEYHE RGBS/ KRAESEMARM  S2/KR2 TAfkEs - EMMrHEEE RS
(Kasmaei et al., 2013) » FTnma/KBREFRES 2B -

MEMEEKER » AEEFNES/KREMREE TSR - EiRfF L UEfEE > B Koa2 et
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Prim CBEE AN - B MRERR ARSI pH R B - BKDEEs  BERMEEHETRESSHERME
FHIPRIUE « TEBVT 2 F AR ORMEAR RS G R A A K E B BRSNS S - EREERTTER eSS
JKFR (70 — 80%) 2 T » BHEHA mLLBIH 2B 4Rk - E2 AR/ VEY T B4 (Ridwan er al., 2015; Bureenok et al., 2016;
Nkosi et al., 2016)  [57/K57 & BT IR EH 75 2200 2 0V IR I 22 e B HARAVEE S - DIIAI T i A& 0 IRFE T
B R E ZE B2 % F A RE R TR ESE RSB @ E0I1EE (Owens er al, 1999; Dewhurst er al., 2003;
Hashemzadeh ez al., 2011; Bijelic et al., 2015) < Atft75Hatfn—45 58 - fitdnm 2 EAESORM AN - FRrss RIgHEEeL:
2 FBRLEE 0 KON TR RN T BRE A - EAKERENGRR T - marKRn R e i 22 S e E R &
LT&E‘ o

BEAMBE A (CES AN S - [BERZYHE5: (Handcock and Collins, 2006; Kaldmae, 2009; Muck, 2013 ; T2
2014) » ZAPEERSARE ST 52 © Muck (1993) 4851 T 1985 — 1992 47 [ 250 {lE#fedE s 5n4s 5 - & EE - BUNRYETE
FORBURFICE » 65% HERFAERCER (K pH BESF - iem AW LML ) » BESUORKEREARE « AT
B—fERERNZT » ARONIEERERER | FEFE AR 38% iR E — - 4 B HIGLERY pH #E 570
R s o 8 NGRS/ - B 12 HEEH S - HEEEEER (R4 BRERHABET 12 HEIFBHE
BRI - A FTRE 15 EIA e 2 2R N IR R R4S R - IHEF NN G R AL I e
BRI - TEERIRIEH] BT - FREA RN T - REEAREE - AREEEENVRERE ~MhE el
H SETETO RS, - ARG o BEE SR I E R 4/ LR L AR

ESEENE At iEfEgErFELEE pH BCALBE A AR - B8 A E 2% XA RIS IREZE R
HEB=EEFI NS TR - EERNEIEER  fEARERIGRE T (OMRIEG B EEE - ZRMENE ) » A
A4S SR ATRE RS - sl =AVAE SR SR ER I T8 & BAs 2 22 Rk iV 22 52 » i =UF e R NE G i el 2 B
Wh/ N E B EEATRREEAE T (5 0 1997 5 2% > 2002 ) » 2EESFEETEER/NE - FikE
= BEERH(K (450 — 510 kg/m®) A ARRESEEHRZEROFEREZ T - FHIRER AR EESS - KPR
& pH HYZEFE S 1 R RIS RV R OK - & B A S 200 T B - fEREEE B RETE 2R R
T BRIREEEET 2B SE  REKy RS T TERAR  EREHAETRTS © s 7L B & AT
FHIEIYE BRI R 2 T RS R AL R S, - BV 2l ~ TERAERK » & M ERVEEERTE -k
=S EYIEEE ~ BENA/ ZBEL - RiEEE RFRAFTET -

i S 1 5

1 AERAS I R BRI T e KRR RS G S 2 - (£ e KRB IR T - LR
PR SER AL | ZRRLL R T RRZE A -

2 AEWEIEE /KT » BRI HE AT e 50 - 15 4 EBIEIS pH (5 BHIAH - 4 8% 12 0800 BHORSRpEARe 7 2L /
ZItRE L -

3. FERAE ST SRR ZE RIS BN ISR T » BB B R ASBE K. - BV S0 T P B
SRBEREE pH /N ~ L/ ZBELH(E - FUERRAY TR » BRI 4R -

4. PR ) BB WU R ORI SRR BRI A &R A R & B — T DU
RRE R S -

Z2EXR

TRUE ~ 3P ~ 2550 - 1963 - RARIEL G RMEDRIE SR - FIEZEESE 11 £ 287-279 ¢

TAPRE ~ BRFESA. ~ B ~ BHERSS - 2004 - JRESI/KEM R K b aYra BB LB BN T - FEVTFE 37(2) © 153-
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Abstract

Grass-legume mixture has the function of elevating nutritional value of forage and balancing soil nutrient. Owing to
the humid climate of Taiwan, hay drying of grass is not easy, hay making of grass-legume is even more difficulty. Ensiling
will be a feasible alternative for mixture production. Three experiments were conducted in this research to investigate the
fermentation characteristics of grass-legume mixture and their affecting factors. Two grasses and two legumes were included
in experiment I and their grass percentage ranged from 30% to 100%. After 8 weeks ensiling of the un-wilted forages, the
pH were 4.25-4.85, total acids were 3.0-6.4% (dry base) and all were low in lactic acid and low lactic acid/acetic acid ratio
and high butyric acidyielding. It indicated that good fermentation can’t be attained under high moisture condition even
inoculation were applied. In experiment II, silages were made of pangola-alfalfa mixture wilted to 38% DM (dry matter)
with or without inoculation and were assayed at 4, 8 and 12 weeks. Silages of experiment II showed lower total acids, lower
acetic acid and butyric acid but higher lactic acid/acetic acid ratio as compared to those in experiment I. All treatments in
experiment II got excellent score except that without inoculation. All inoculants used in this experiment were helpful to lactic
acid synthesis, but had different effects on fermentation product. Silages without inoculation were higher in pH than others
at 4 weeks storage, while the differences between them were closer after 8 weeks. It indicated that though good fermentation
could be achieved without inoculation under proper condition, but longer time was required for fermentation. In experiment
III, grass-legume mixtures were filled into barrel and sausage bag with or without inoculation. The results showed that
divergence effects of inoculation or not were magnified under the conditions that air can’t be exclusively repelled. Silage with
inoculation were excellent in grade, while that of without inoculation were failed in both types of ensiling. It is concluded
that moisture is the key factor to grass-legume ensiling. In practical operation, which rigorous anaerobic condition is hard to
reach, inoculation can promote and stabilize fermentation quality. The endurable ranges of moisture that act in concert with

inoculation for good fermentation need further study.
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