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BE

SRACMEIERE TR AR 5100 - SR ERERE » R UE RS AEE Y 2 HEE R RS -
RIEAR & A AR AR B AT [ e 22 R AR R - il T R R 2 AR - A B B E R LY
Jit - ETEFRIEL I At 5751 2 4H %% (World Trade Organization, WTO) 2 #% » BURF AT BI KB 5 =0 -
S N ARG SR AR PR - H AT A P HY SR AEAE Y DL (Sesbania roxburghii ) ~ 4:AE K&

( Glycine max )~ &[5 ( Crotalaria juncea ) ~ 122 fz = B & ( Trifolium alexandrinum) ki 3% ( Brassica
napus) R T > ESRHAENET/\EZAE ((THREREZAE > 2008) - iRIEEE A BN
FEPRBELRENHY T SRR RIA L (1995) B R (2004) s > HEMNSEESFAEL
25~35 AW ~ SRR K T2 ERE 8 Ky 20~37 M/ ~ SRy 20~35 AN - R = EERL By 20~30
INIE > JRENER N SRR A e B & = 2 300 LB ANNE - RAh o TRMEI S & A S
EHBEEE (%, 2009) - IR T RG] RERHEDBE SR KBES BTN EESEE
FHHY = 8 SRR (Heitholt et al., 2004; Hintz et al., 1992) « [t » 4kAE/EY)HY BAE Rk
BEENE -

SRACAE A E SRR A RA R R E il = - HEBF RN A RAE - M8 KE T » HEE O
Fma g EE - & s e —EEFIE S RS - HEIVTE S Z RN HENE 8Ky (Heering et
al., 1996) > B2 & BB 5 (Ahnetal., 1989; Akkasaeng et al., 1989; Alam et al., 2007 ) - ##
% (2000) TR K =FEREFTEE - HIis e R ZTEE A 2 H 808 & 1NN 8 Ry
AT -

Fye G &R HEAE Y AR SR A IR RTT 1 - DABH S B UM 2 T RMCE R AR - AELEREY H Y
RN AR EY) Frai 3 2 iR S E o WERST A EI & I i S R B S e R E Y A BT
on'E 2 SR o

M EATTIA

I . FHFEE

SARIGIEEY R ~ IERE G/ 498K 798 MR =HE - GEFYESHZ
RIEFINER LR - 3 ~ SIERE B/ 4 Sk 798 R ke = FEEESHEACI (50%6H1E)
W El - 2005 FLRAER EINEIERKIFN AT HE DA 75 £ 85 HR 69 £ 80 H - HER 74 2
86 [~ R =FEE Ty 66 H - HZE Ry 63 H - 2006 ALK T HEIE RIKIERIEE HEUr R R 81
EZBAHKTOET6H HERTOETTH HBE=TEER 64 H » HZR 68 H - LkALIEY) fETERT
Tt FH 25 2 HERE (F AR AL - RFFERET AR - SitrlEstba/ NEEES 4 x 4m o SR BHERET
SEHHA -

. FhraHe

SRICIEPI BN % - BILAUIREE DT > FARIEA R R T U B % - R RE A PYC F i (2L
Hig 18cm- 5 45ecm 2 PVCERUE)  FlEFH AT - HENVFIHREREHEAZE
M 6 /NEF ~ IR S0%IRFEEEL KA 10% 0Ky - FHE AR INEE A& R IR - SR SRS
A LR B By IR T SO%JTEE S ~ IR S0%IRFE S FURAN 10% TR » AIRIIH REIRAH & R =5
BB SR R B B By N 10% 0K




MRl ERUE BREH RIERER B EERS ATEE 107

V. ERteE AT

SBESERTE > HL 20 g BRAn DL 200 mL ZEEH/KEEEY 5 438 » HIEZEHUKHY pH {E (pH/lon meter,
SP-2500, SUNTEX Company, Taiwan) - Z£H{R 48 & 1% F| F = 20 sE R Re @ fir 88 ( HPLC, high
performance liquid chromatograph, Diode Array Detector, L-2450, HITACHI, Japan) JHIE AL S iEss
RSN & & - 315 Flieg [REF 0B (Flieg'spoint) DAFEALF RS o FATIRBIEIT - BURAE
FRl 22y » EfEHEAE - B 84E K hR 84 - fHEAE  (Crude protein, CP) 434
JiiEZ L Kjeldahl J5A e AG 42 (Bremner and Mulvaney, 1982) - Fi N x 6.25 HIfGHHE H
BaE o Bk (Acid detergent fiber, ADF) K 744 ( Neutral detergent fiber, NDF) £: 0%
Goering and Van Soest (1970) Fir 7772081%E - Aslln 2 EkHAFH SAS 4zt (SAS, Version
8.2,2000) HEFTHET I T B B M Mg

1 B ME A 2 SRAC IR Y RO A

Table 1. Green manure crops and planting time from different locations

Location Green manure crop Planting time

Seshania Spring crop, 2005 and 2006
Tainan )

Soybean (cv. Tainan No. 4 and 7) Spring and fall crops, 2005 and 2006

Seshania Spring crop, 2005 and 2006
Pingtung )

Soybean (cv. Tainan No. 4 and 7) Spring and fall crops, 2005 and 2006

Seshania Spring crop, 2005 and 2006
Taitung _

Soybean (cv. Tainan No. 4 and 7) Spring and fall crops, 2005 and 2006
Hwalien Seshania Spring crop, 2005 and 2006

Rape Fall crop, 2005 and 2006
Changhua

Berseem clover Fall crop, 2005 and 2006

+
FER

BKWFEEN R - FHR - 6 /RRACEEE 2 HEFRHMEAFIN ZHESE (CP) -
Be b (ADF) Rerhltdide (NDF) F(LER & B0R 2 Ayl - S EEE 2 HE 5 ke
i BE KW (F LI SR S @ (R LR - HEH(LEM B MEE 2R - HEFIHEN CP &
E21f 15.2~16.4% > ADF & & 7F 29.9~31.5% > NDF & & [ 44.1~45.3% -

FEBIAA FEI R Y & > B AT pH E#E R 49-5.1 (R 3) > AMEER 1.18~1.28%
DLERMIE R AR Z sF o B RS » K 27.6 0 BFF ~ R RACEREE R AEE - Al &
AR EE BB TR (poor) HYZELR - ENIKIEHFIMEER - pH ERARESEHE
TEARL - BRI ZRF IR Ry T AR 4F ) B4k (Woolford, 1984) - {HL[E Py~ (5] i1 & FH 75 Y 75 ot 5F
ITIEREE AR (R 3) -
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2. FEE K ERFEHZ HEFIORMEER >
Table 2. Chemical contents of sesbania silages from different locations for
spring and fall crops

CP ADF NDF

Location
Spring Fall Spring Fall Spring Fall

% % %—
Tainan 15.2 16.0 304 31.2 44.1 44.2
Pingtung 16.4 15.7 29.9 30.8 45.0 45.1
Taitung 15.2 15.5 30.1 31.0 45.1 44.5
Hwalien 16.0 15.3 30.6 315 44.4 45.3

3. AEME A RS HEF R SE
Table 3. Silage quality of sesbania from different locations for spring and fall

crops
pH Lactic acid Flieg's point

Location

Spring Fall Spring Fall Spring Fall

%——

Tainan 5.0 51 121 1.15 25.8"  26.0°
Pingtung 5.1 5.1 1.25 1.17 26.1° 2522
Taitung 4.9 5.0 1.19 1.26 27.6 255
Hwalien 5.0 5.2 1.28 1.18 26.2 259

*Means with the same letter in the same column are not significantly different at
5% level by MRT.

TEAE B A A [ st s 9 8 o R 2 B T S TR SRV R 4 )ik 5 - Sl Z SkIEAE B
Aokt S 2 e TR ] (R EL B SR S i (R PR > HB (BN & B MEE 2R - ERKRI(EH
ELE Al BEE 2R © G EEEZGIEAE TNA Hirkify ADF & BEEEIIIE © GFttE
BIF 2GR E TNT Bk CP & BRI = A E - S LR EF IRy CP & & 4£ 11.3~14.0% -
ADF & = 4f 33.8~35.9% > NDF &= RI|{f 52.2~54.0% (F 4) °

WA flE &k ALK il 2 R pH ([E SR TR & SR B F g E 2R (R 5) - AgEH
S0y AR AR 3 & BRI (R T A B 2 RAVRI © B/ (F B Gt YA 2 8 ey
e PFRIENE & FE R BB - 3R 5 WA BRI SSIEAREF Ik Z 5y
[E7E 23.2~28.8 2 ] » BIHFHMHBIINE @IS TR B -
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4 REBE KA RFEHZ SR T H IR K
Table 4. Silage quality of the manure soybeans from different locations for spring and

fall crops
CP ADF NDF
Cultivar  Location
Spring Fall Spring Fall Spring Fall
Y (y Y (y 0 0
TN4 Tainan 12.0 11.3 359"  339° 528 527
Pingtung  12.3 12.1 342 338 522 536
Taitung 12.2 12.0 358 351 525 541
TN7 Tainan 1400 1218 343 347 537 531
Pingtung  13.1 12.6 353 346 534 535
Taitung 12.6 12.4 344 351 535  54.0

*Means with the same letter within the same cultivar in the same column are not
significantly different at 5% level by MRT.

**Means with the same capital letter within the same item in the same row are not
significantly different at 5% level by MRT.

5. REME A RFH 2 SR HE RS
Table 5. Silage quality of the manure soybeans from different locations for spring and

fall crops
pH Lactic acid Flieg's point
Cultivar  Location
Spring  Fall Spring Fall Spring Fall
%——

TN4 Tainan 4.9 5.1 1.39%""  1.24" 28.8"  26.1"8
Pingtung 5.0 5.1 1.35% 122" 27.1°% 22"
Taitung 5.1 4.9 124" 1.36% 25.6  27.5%
TN7 Tainan 5.0 5.2 1.29% 117" 25.8%"  24.1"8
Pingtung 5.2 5.1 1.14%  1.20" 23.6°% 244"
Taitung 5.2 5.2 116"  1.20% 23.2°6 256"

*Means with the same letter within the same cultivar in the same column are not

significantly different at 5% level by MRT.

**Means with the same capital letter within the same item in the same row are not
significantly different at 5% level by MRT.
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SHMTEEIIEY) - QI - SRS MR R = SRS PP P B 43 R
SIS S 6 1 2 SRAEHE (EVIFT BB I AR » pH ES7E 5 DAL » Hep sy pH
R 6.0 SR H IR A B S BRI MR R S SR TS R R R S SLES 5
i 4 IR R DR TS B R - HB I RIR R S5 flElE 22-27
R SR TR ) SR TR > ORI L TR - ML
Bk -

F 6 DB AT S S L D TR » RO R BB - AR BRET LA
F - RARESORINERY SR T A A WA A I E Y A T
R R BB 2 S B R P R P S S SRR T B2 9 -

% 6. NELKALIEYIFE Ikl E Z EEig

Table 6. Comparison of silage quality among different manure crops

Species pH Lactic acid Flieg's point
%——

Sesbania 5.1" 1.21° 26.1°

Manure soybean 5.0° 1.38% 27.5%

Berseem clover 5.4° 1.13° 22.5°

Rape 6.2% - -

*Means with the same letter in the same column are not significantly different at 5%
level by MRT.

7. AEFEREY HE R E
Table 7. Silage quality of sesbania ensiled with different treatments for spring and

fall crops
pH Lactic acid Flieg's point
Treatment
Spring Fall Spring Fall Spring Fall
%

CcK* 52 53 1.21° 1.15° 24.8° 23.1°
WT 4.6° 4.6° 1.45° 1.47° 31.6° 33.2°
NP 47" 4.6° 1.51° 1.45° 428  43.1°
CM 4.3° 4.4° 1.89° 1.92° 49.6°  48.2°

*Means with the same letter within the same column are not significantly different at
5% lever by MRT.

“CK: Ensiled without additive, WT: Ensiled after wilting, NP: Added with 50%
napiergrass, CM: Added with 10% corn meal.
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B 7 HEWEIR TR AR R E IR 5 pH EAEEE 4.6 BUR SRR (Pennisetun
purpureum) Z FEHEARLL - TR TR 2 pH EE T REE 4.3 SEEHLIHE AT 2 F ik
BERE - AEFFEET TEERSFIRNAREE  LHDURIERG 2 F iR &
BEE - I RGIREERRITOR < F e » Kkl 2 iy ml 2 42~49 > T &/wN T,

( satisfactory ) AYZE4k -

% 8. AEFIEME Y AKX HF I mE
Table 8. Silage quality of manure soybeans ensiled with different treatments for
spring and fall crops

pH Lactic acid Flieg's point

Treatment

TN4  TN7 TN4 TN7 TN4 TN7

oY

CK* 50% 518 1.22° 1.30° 24.2°  24.7°
NL 4.5° 4.4° 1.71° 1.80° 455>  47.0°
NP 4.4° 4.4° 1.68° 1.77° 431>  44.1°
CM 4.1° 4.1° 2.09? 1.96° 60.32  58.7°

*Means with the same letter within the same column are not significantly
different at 5% lever by MRT.
*As shown in Table 7, NL: Added with 50% nilegrass.

SIEAEA EF R A R EERUAIRRE (£ 8)  ReREFERSEETFY
AIEEF AR pH B8R - AR R Z pH EREEEE 4.1 - RINERE i BE e 5 ik
WA EE  MESREERESEEEFTIEENARE AR - HAEE S5 BRI
REFTRAHZFIH - REREEHESCEEFIRHEAGI D IREE 43-47 > MEIERER
INFEKW <~ F TR EE - 5F5r ]2 60.3 > TUAREER] T 47, (good) HISEER -

*® 9. MR =HEEEHEAEF IR 2 F ik mE
Table 9. Silage quality of Berseem clover and rape ensiled with different treatments for spring and fall

crops
Berseem clover Rape
Treatment : :
pH Lacticacid  Flieg s point pH Lactic acid Flieg s point
%—— %——
CK* 5.4 1.13° 225 6.1 - -
CM 4.6 1.65% 41.0° 5.8% - -

*Means with the same letter within the same column are not significantly different at 5% lever by MRT.
*Asshown in Table 7.
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R S R R R B R B G E RS BTN 9 0 RNk TR
Ed0 R = AR pH (E  $RES IS REE IR 305 - R IR T2 40 LLE - B
CED ) SR - EROHEE  TRIIR 2 T B AN A T PRI | R AL -
PH (A BT -

b

HF&E (2009) ~ Prakash et al. (2001) & Heitholt et al. (2004) RYRFZEI3E 2 K AR K
GEERGHIEEY 2 8BRS MATRET - BEES - ARIESRFIBENTES > 35 (2000) 78
REER ZEEBAERFRNEE - RENRBEGREE A RN SRR EY B TR B8 -
HRERERHEY 2 F s SR T BN Gk E Y E SRR A -

SRMEYIZHEOE 2B BBEEE TS BHACEERK(LEYH IR FIEE
Mradsdns > WREHAR > ZEAR B pH A5 TH > SEFFRGEES o Rilbasi sk
EEYEREHE - SR T RIERZEEE ETRMEY) » E5a Y SkaE ik - pH |
BI¥STE 5 DL b A ARU R R ZE B U RFERRIERE (£ 6)- £ 8 2% 10 WWEERET
HE R ITREE - WFEMA - RSV ARARMCEEURII TR SRR > o] DB E O E AL
Yz HErHEE > FEEMSIFR 2R EE T BESR (40 DLE) - EpDURIERBHY
WREL > BB viREZE T %S (60 DL L) - #5F (2000) 5K =M UIE
ININECKRE T E IS > HAEREUR > BASEREERUANET SIS > MIGRBER T
2 (BRATENZ TR N E AR EAME NS EIER » RiMERESE S EEIVETR » BFEE
17 i B B R o IR ASESSR 9 UGS R TT A - FHEIR K = BEEE IPRIEE » 4080 RO £k
HRHE > HEEErR L E R EEEL -

&+ FAERMH S A B S SRBEEK Y EEREIME (52 90%DL | (375 »
2009)) » BKAMRAKILEY EEER  EAFARSEE  BEFRRTRRE 2R EAHEE
FEE > HEWR pHESE 6.1 HABRESEHAIESY » BEAEENLMFITR (£ 6) 0 HIff
I E R EER K AR - MR ANEHEIREER (£9)-

FRESGIEEYEFIriRis - HEEQE - s P RSES (L2 s &8 g H %N
8 o ¥ (2009) F5HY - Y CPAE 18.2~22.2% » ADF £ 27.1~31.9% » NDF 1 42.0~51.9% - 7%
SEh > [MESERRIN CP &8/ 15.2~16.4% > ADF & =1{f 29.9~31.5% - NDF & =H|F
44.1~45.3% - R FITFEEE - HEFN CP A2 R NDF SEEMEE (£ 2) - ML > 4B
KEFRAE > STELLER 220 ARENEHS (8 3) AWM - FREEIEEYNE IR
HERSWEEEAETHREEARE - 1RE (2008) DIHFEKGIEREER 7 987 518 E & TRk K&
REEEEHE 25 FUNEEATETHYEEAS  EERETHET IR RAEAE
FHHR E EEEIREAR T - AAEAYERERER -

UL ETIR > 3 - SIERE IR R = EREGIEEYE B E M EE - AELEE
RVt o AEnas e - ARG IEEY BRI F IR EEE RGN R SR
ARMCE  CHDURIIFOR R & - /T RABEAN TR SR ENEE  AOERRENE
FlarHEEY) R £ FHTRERY R AR - At > HEEEY I E SRR RS EEMHE T B
B ERET -
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W8

& 3k

TTEEE(EZAE - 2008 - EESH TR - GBI -

BEARBUT IS - 1995 - LRAEIEY)RSEEAI - &R - pp. 4-5°

SRR~ O - 2004 - GRMSKAEEREHHEVARSEAA - R EESESEER 50: 8-12 -

A - TRTHEL - B - SRIZE - BRSC - BHZESF - 2009 © SEMEVEVIELE SRR 2 R4 1. &RAE
TEV)iE B RALE Ry - ST 42 (1) 55-61 -

FREREL - ERUE - FFEE - 2008 - LRACIEYIHLE BRI Z 2k (4 - thHE RSB & 5 & 3o pp. 25

FEE - EEUE - £50FT - NERIE - ARIES - 2000 o 1525 = TEEL AR EE R TS EL > BT o SR
%% 33 (1) :105-110.
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Evaluation of green manure crops used for forages
1. Determination of silage quality of green manure crops"”
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Abstract

An effective way to meet the shortage of forage is to explore the native forage crops such as green
manure crops in Taiwan. The objective of this study was to determine the silage quality of green manure
crops, sesbania ( Sesbania roxburghii ) , manure soybean ( Glycine max ) , berseem clover ( Trifolium
alexandrinum) andrape ( Brassica napus), etc., planted at different locations in Taiwan. The average
pH values of silages made from these green manure crops alone were all above 5 and the average Flieg's
points were scored as the ‘poor’ level. The Flieg's points of sesbania silages were between 25.2 and
27.6 at different locations, while those of manure soybean silages ranged from 23.2 to 28.8 at different
locations. All werein the ‘poor’ level. The Flieg's points of silages made from sesbania mixed with 50%
napiergrass or 10% corn meal were higher than those made from sesbania alone and sesbania wilted for
6 hours significantly, which could reach to the ‘ satisfactory’ level. Similarly, the Flieg’s points of silages
made from manure soybeans mixed with 50% napiergrass or nilegrass were higher than those made from
soybean alone significantly, which could reach to the ‘good’ level. The Flieg’s points of berseem clover
silage ensiled by adding 10% corn meal could be also increased to ‘satisfactory’ level. It was suggested
that green manure crops could be used to make silage with better quality by proper ensiling treatments.

Key words: Green manure crops, Silage, Ensiling.
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