76 016 % BRABHETELEL 2L A5 T

R AR REZREWEH
MEsk ' REALZ SN BN BB
R
AR GHERERE DG ER T2 MEHTH > T EXMHRE TR oK
FTHATHBERG > BEPEMEMEMERNEEIBENS  BhHRusHai
e s RBBAREHARE SN OMEMIER R - LR BT - AT 898
A o RS S T23-1 4048 A8 Cod SLAFH A2 HB Ydj3 & CB36 4% -

EEdomaeh - BREBREN - HRREL RIETRBEE -
MistF : sl (Sweet pepper) s a4 ¥ (Antagonistic microorganism) °

uu\

Al

&t [Capsicam anmunm L] B —F £ F R H 4 0 &4 34 (hot pepper) A 3
#H (sweetpepper) » RANT £ ~ b A MBATIHE » FHHTERMAELEAR
(I 1998) - &M 80 F R A M EMBIET LW > SN MEHE > F
E AR EFLTAGEFACRIETRALZ - SR FSFLE -
ERHENBHBLE - ELAL THEBRAEFRLREY  REASAEZS R E4Y
40 0 2015 4 A% A 0 Ao K 23 400 D 0 B 43 6000 A PR
ML EHEGEERN - R ELREAMAAZE B2 4mABAGLE
#o AR kb mtafel A 30klux @ B A aiS4E o et idig § sRE 88
HBE > AETUBRBSEAGZARE  FTITURAELBTHES -

Mt HE A FHEA 25CAEL - RF LB AE 27-28C2 M - R
FAEFBERM 20-25CH KA BEMN ISCRT » #HH LRS- #HX
REZHBR MREGLR  AL¥AXZ ARSI RANEER  HEH LM

FHEREEFEE SR ERSBARLAT RERSRS YRR - &M HikT -
m‘fﬁc%%‘%%—ﬁ CREEYMEF MR EREE - 8% 5P F -
FRERELZBECREEMFHERBAMEBIIE - &8 SPH o o
FHEEEZECR LSRR ENE - 48 SFH o o
FTHERELZA SR EE DT HERAMEMREE - 68 5FF -

WHMAEE > TF 84 © yrliang@tactrigov.tw 5 &35 © (04)23302101 4 820

.0*.‘":‘“.‘-”!\3!"“
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M&H 5CHERR 5CHRBGERABLER - EAETH (£ 2000; 35
1998) « BHER T LHE T ARBMERUELAHS  REFHKARF -FE4HFRY
HBARRREZEHIEL SR /78038 LIRS 65 258 - L
BFPRAD ~BAME LESARBAEETTRARFETI AR BEAGTR
W HREKRE RS BERN S BN HE o AL EEE L a8
FEIAUNARBRAMEA AR PTG (3 1998) -

BAENSHEOMBSHESRREIAAEZRLE TS FTH  RADHIETUH
SCEHEHRGHE - FREMSNE  MUARREERY > IR THREERLEL R
ToAEHB/ERRGNBEEE T Gl 2008) o bR IRM A B SR RS
K> BfERESED  SRELRU AL AEREARE R ATEAL RS
TR O wHESLAAZHRTGOERERS - o - AAERERES
T olo@R —NENEOROVAT  $RAEERTASEARASGE  EXTARE
BRUEMM -  EREERBEHE TG > N AHAKRAELIE 55 S 0@T LR
ENHEEHBRERBELBEARTE > BNEAMERC T RARLBEH
AAARESISNE  EHUBBRNETTOHREDYE -

ABMEMBESFRAMGEEEHN HEBRLHAFREHEARZ >N »
HIZFMREMAEDEZSE K + 5B OB R ENTH - BAEMA Y RILHE
FRAANGZHLIE > EmE B ELENIENRE ~ 2B LBEFT AT AEH
HERB - EIRZFZERARK - REEHERRFE DA REE Eh2
E st #i 2 & #4 HAesE (microbial fertilizer) (Ahemad & Kibret 2014) - X3+ 4
BRUE W RBE o TR EDA R ~ RIUBEE B - RELIB RS F o aRaE
e ih & £ 3% B H0% % sh 2% (Nihorimbere er al. 2010, Ahemad & Kibret 2014 ) - #
o AMRB DAY EEEITH S RERF S AME Y ERBLS &M REH
W e MAH > F R s: RAMEMIRE RS R B &

A %

Mk dedsk

FREBEHRAIgHASE OmL & HRkz B SBRAELBEAEBAAKE
TR PIHEE - EH % PDA (Potato dextrose agar, Difco) “Fig » 30°C3%% 2d £ H#KR
F— 85 A B AT R SR - KRB BERA o AR AT R AR B
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AEE AR —BSEHENEEESRAL c MRBERBT AR L RIESEL
b E)B AR B kis %7 5 mL LB (Luria-Bertaini broth, Difco) s&d % » 3% # 30
T4 W3R 120 pm Bugssd 160 7% - M ERBEWES 1x 10" clamL? »
RETHANRTFEFRE BEoR%R - AREARRTSRRA MY 4
R AR

A M IAA EE 2 RESHARESH

TAA 2 7 3Bk 4 Chen et al. (2010) #5847 » B 100 pL #%& (1 x 10%cfu
mL™) # 5 mL LB broth (4 200 ppm tryptophane) » 34 # 32°C ~150 1pm 3% 90 h»
B4 10,000 rpm #Ew Smin HREE F BLS00uL EF RN A REHBES Y o o
A 500 uL. #% Salkowski A %] (P94 2% 0.5 M FeCls & 35%B R BEE%) » WFR
TAE 30min s kB E AR 530 nm Bl E R A TAA R ERDHZEY
# o #HE TAA R K (Cheneral 2010) -

TAA F MR &M R £ 7 LA (Luria-Bertaini agar, Difco) %43k 47 » £ LA
AKX LR E—BRaiaa B (Nuclepore membrane, 90 mm, 0.2 vm, Whatman) & —
4% 4 (8 mm, ADVANTEC, Japan) B 80 ul Lifi#d4 i d aEBIRA L -
#30CE23d% > HEPRMBEMARNBESR  ELARSEA oA 2ml &)
Salkowski A #RE » HHE R &% » A& BoKk¥% Salkowski A KB > 4 REéek - K
BMENSRABRRASE R SRR EN R L% 234% SRRyt
BB ETEE R -

HTEIRIERRERS

it (ShHEAEE, BX) SHFREAEY - Lk BMie ¥
&FEF HAhoNREE G 1/2 MS (Murashige and Skoog Basal Medium, Sigma) #24%
R A4 35 mL 1/2 MS 8515 cm BREFARE - S ERRLRES 5 x 107 cfu
mL? ~ 1% 107 cfaml? & 1 x 10°cfamL™ » 5 E A PFREANCHF 4d 6948
F o BARENHET  BTPREXIAFDEL P 2TCEERAELE 7T dRESET
WEE » BRAAEHRER - ABIESFDREE 1/2MS 464 » BERARTEMEY
GFEF AT H @ AR R — 5B B AR R TR -

B B 2 S

HiFR AR A RAATHBTANRERE  MRAAKBE RARD

(Colletotrichum gloeosporioides) ~ % # 7% @ (Botrytis cinerea) & H & 7 &
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(Phytophthora capsici) ° 5 % BA R EGR B2 #5387 PDA PR #47 > M F
i F B2 $PE R B 7 10% V8 48 (100 mL L V8 juice ~ 100 mg L™ CaCO; & i#
F20gLY) #47 > R0 WA BMAEH WK (1 x 107 cfuml™) 7 EBIE KLEATH
BBz FEHE 0 sk 28°C Sd iR -
RHRREZBERED W

AR 4% Hankin & Anagnostakis (1975) R4 4T84 T 0 /8 % (cellulase) #E7
B g fr bk (pH5.0) WA 8 dh 4 (Yeast extract, Difco) 2.5 g L7 ~ #%
B A FEZRS00ml LT~ g4 % (Carboxymethylcellulose, SIGMA) 5 g LT &R # % 20
gL #E AEBERNS (NHALS042 g L! - KH,PO, 4 g L7 ~ NagHPO, 6 g L7 -
FeSO47H,0 02 g L™ ~ CaCl, 1 gL' ~ H3BO; 10 ug L7 ~ MnSO4 10 ug L ~ ZnS04 70
ug L~ CuSO4 50 ug L & MoO; 10ug L7 » B ki 2 — Biok s b Bl s [ A 4% » 3%
MEWSERIHERNEEAL > N 30CHAESdEBRBAE K » 2L 04%M R &
(congo red) ZM-FH#iF sk LREZILE -

T W4 #REEE (chitinase) fEh |3 » M £ T W £ 44 KHLPO, 0.7g
L'~ MgSO, » 7TH,0 0.5 g L™ ~ FeSO4 » 7H,0 0.01 g L7~ 0.1% ZnSO, 100 ug L ~ 4%
% T % B (Colloidae chitin) 125 mL L & 3 3 20 g L™ » 444 M85 34 Bl b 3 »
IR SR KB RE LR -
1 AEMAEBHEEHRD  KREHEARABZBIGES -

Table 1. Antagonistic ability of tested microorganism against Colletotrichum gloeosporioides,
Botrytis cinerea and Phytophthora capsici

R R X RIEA
2 R H A Hok 7% B
+ -
_'_!_

i

&

ik e BHA R B
Bacillus Spp. CB6
CB36
GN10
L.GA4
PS
S22
Ydj3-
Streptoniyces spp. XNI0
Cu4
Trichoderma spp. T23-1
T53
TR AT RS B SRR D IR R A AR T AR R e
B 5 Ut AR T RO B ] ] -

++ I+ T I
$+i++ilH-H-

{2 SR ST g
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BB o A B% £ (gelatinase) AE 7 MMM A B A R 4T > BB E L4 NB
(Nutrient broth, Difco) 10 g L™ ~ 8953 (gelatin, Sigma) 4 g L' & # 3% 20g L' » 444 #
BARF EE L SRS KRB A KERZEN R EREELE -
G R oEEE (protease) fE ) BN E G HIsh AT B HBH AL BE
B M 1S5l MAs I 100 gL R FER 20g L7 > sk sk HiER Lt #
PR SR MR R B BB A -

BE |/ o A% 8% % (lipase) fE/1 RIS H3sH R (PHO6.5) 4T 2K KA %E
& if (Peptone, Difco) 10 gL™ ~ NaCl 5 g L? ~ 7.5% CaCl,2H,0 2.665 mg L' & # %
20g L & H oA 4 mL Tween20 » 48 3 -FA8 » ik #1384 F ik B L3 - AIRmE
LR SRR B UROR -

BhRoamBgEkEh oM

R 4% Hankin & Anagnostakis (1975) #k4% #4780 » A48 % (amylase) #5778
o Fprdk L pH6.5) 4 NB10gL'~ T #4 (Soluble starch, Sigma) 2 g L™
B#¥k 20g L7 puA sk AR R L > SRS SR 1%0 R %R 4
B & FEALR -

758 % (phosphatase) fit /7 B3 - Bah-FirsEH K (pH 6.0) 4% G 14 g
L'~ addsSegl ~ K848 01 RFEEH 20l a4 ik HkEL
o AR EESLE KR8 28% NH,OH » Bl E ks & H -

Wk miREE % (urease) REN BB - EAMAFHAL 0HG60) W4 KA 14
gL - BEAHE S L - HHEOIgL R EEH20g L - B E B wA 8mIL?
50%5 % 0 I PR o Sk M ER L BRBEIE A EIA KRB SE &
KB (0. 1M #istsE#% (pH6.0) 10mlL™" ~ 50%5 % 20 ml L7 ~ 0.5%% &
KRE10mIL " RB#% 15gLY)  #E 2/ 0 #nEREgedH -

MifE S 4 RITERR

BT HHMETBHEE 35 T2 NHTERIRERR  BERAI® 27C
ERAN 12 h AR 12 h B> BRI BAETHRME D RERE > 538
—RRERENE  HFRESALE HFLRHE ML - HERES S 1%RILH
1% =504 > 30°C ~ 150 tpm Zeirssd 4 d % BR®IEES 1 x 10°cfu
mL? s EasskAEAHE > KBS B AT0 T BIEmEsT -
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HREH
WA TIAA BHEa#

PR B Chen efal (2010) #4 49 & A& TAA ¥ iRE 0 HRRIPEFHRIHE
Wz TAA EEWH > BRAAMGHRAMEN S TEALGE R BEFRBZER
—% (Bl 2B A IR — EREZFRBRMELERLELEAMME  BATAHE
BEGHETESMAMZAAZABABRGEM® -

T B FRIERICERR

ERTFHEFRBY  ARBEHNETFEFAREARZAKRFEABRE LD
Ml 4R RBR2 A - A48 BB (Streptomyces spp.) H kLA Xstd $1 Xst8 A 1& » &3
8B (Bacillus spp.) B#IAYd3 A4 (B 2) > K& EB (Trichoderma spp.) #

AT R Ydj3 CB3 CB6 GN10

e ——

IAA DR

IAA AR (ppm) 0.170 3,071 4.566 6.203
B 1. ftd & 4 TAA 2 RHRBRCURE) T E RRZ i -
Fig. 1. IAA Precipitation on medium plate of tested microorganism.

¥ 3% 107 cfamL™ # 1x107cfuml? ® 1 x10°cfumL!

50.0 7

400 1

AL (mm)

30.0 17
200 47

100 {7

0.0 5

R e ey S o e e

| ey 2 M 3 S Camm il Sptcae o EactTmotn SO

- c?b&\"":’ O}h (Sé& c}{\ ;& &£ 3 & _\é? -;?S} +.}u 4;. o>

B 2. & B5E WHAET 5 F IR AE R AT -
Fig. 2. Root growth promotion test performed by tested microorganism.
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PR T23-1 Bt (HAARBUR) « SR B o018 B F 3R ¥ - A & E 2 1x10°
clumL™ %4 (8 2) -
BEE AR o4

B AT BT AR T AR EREMAE NS RERES KSR BME AR
—HHEET RN GE R ELESB,REETHRART G EHRR
AB B 2 B Bk Cud 2 XIN10 > #6 FAZ BB 2 i #k CB36~PS~Ydj3 £ Yeal (5% 2
3) RAMEE BT3B T23- 1 L5648 -
R B E R

FABRMEDHSMRGBE AN SRATEAKRBSIREN AN ER
Koo LB BT RPN L Cud R XNIO k2 BERE MHRT R
e 71 34 CB36 Ffk > Ydj3 Rz ABEA ok P F4UAE 7 2L S45 dpihl o8 i R B0
Ak Ipdl Bk 85% 0 ARBE S45 £ T3 pdlad Bk B A 0 W B 90%
AR TS3 bl st R B 4k » Fpdl B iE 91% o

22 BIARBRAZMEEENSN -
Table 2. Different enzyme activities between antagonistic microorganisms.
paEEEEN

Bk Cellulase Chitinase Gelatinase Lipase PGA® PTM® Protease
CB6 +
CB36
GN4
GN10
Ps
S22
Ycal
Ydj3
Cn4
XN10
Xst4
Xst8 -
T23-1 ND* ND +
T53 ND ND +
Pl R ETRBARSGLREB T ARTRAB O BB SRR T AR

Rz BB B 5 T EH D ART RAR BB SR E -
® PGA : Polygalacturonase » % 3 7|, #8285 3 8
¢ PTM : Pectate transeliminase » 3 i34 £ -
¢ ND : none detect °

Do+ ++ T+ I+

R e e A e S A

ZZ++t+ttf+F1F ¢

S A R
%%wwnqttww:]::]:j;w-
G+ kL ILw




HIEE R SRy A ME M 83

3. FRooMmEBLEN SN
Table 3. Different enzymatic activities between antagonistic microorganisms
7k R EN
Amylase Phosphatase Urease
CB6

+
CB36
GN4
GN10
PS
S22
Ycal
Ydj3
Cud
XN10
Kst4
Xst8
T23-1
TS53
Tour s MR ETESAEEXEE Y ARTREE A BB KB
ARz BB mE ) R+ ARTRABR BB R -

1

B S S A A e L i A S
T L o o S TSRS

+ T+ + + 4+ + o

!_[_n : fﬂER—"T

i o S Rk

AHFIFER B CB36 MM %SG - REMH KL T SRR RITF
LAARAMBEBHRTY B — ARG ENREY ARERIREERA D AR
B A B B Cod BN AS - REMBREE OREHRRT (k4
[ 3) -

AN L JAA S B ESMESD ~ HorRBRRS T HFRRE R RET
Wekdw MRS T4 B A Bk Cod - HEFHS B CB36 £ Ydi3 ~ A
BB Mtk T23-1 #473R% - SN A RMEREREBHBEFEARR  wREARBRTE
BAELEBHLE ERAN > HREBRI S FAELFOEG  BLFRERAMLE D
BB TR TRAEDRABEREAGGER FREAFTEAMEHTH -

& Mishra & Dash (2014) #E ¥ Tk E A ME D AR F BN LEH T 85
REVEWEE - AHA RS IR HEE R EHEiH A F488 - Bt -
LB BRBRERMEY  RTARBIRET RENT AT R -
Bl og & 58 M A T B S R REFREAHESBRELAHI
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AR EE AN (Glick 2012) » A XM — 4 71 68 R - 4H8 S ST M2 s
HEEBARIMENEH  ARBRTRAZB R > 5 THRARA R LG EH
MAZ A AHEY > ABMRB[HLHAHRAELLFREE -

A4 ERAHRIPYREY 9L RRERRER
Table 4. Growth Promotion Data treated by tested microorganisms

Shiforobial isolite Highest We_ight of root Weight of plant
(cm) (2 2
Bacillus spp.
CB3 14.43£0.25 b 1.31+0.08 b 4.994+0.92 bed
CB36 17.47£1.72 2.3240.77 a 8.09+1.55 a
GN10 10.35£0.32 g 0.73+0.10 e 4.33+0.11 cd
LGA4 10.80+0.15 ef 0.84+0.12 de 4.66+0.32 bed
PS 12.93+0.86 «cd 1.11+0.13 bed 5.82+027 b
S22 11.53+0.29 def 0.8740.18 de 5.03£0.36 bcd
Streptomyces spp.
Cu4 13.48+0.95 bc 1.20+0.14 be 5854032 b
XN10 10.45+0.19 ef 0.48+0.10 e 4.02+0.23 d
Xst8 12.65+0.19 «cd 1.1440.14 bc 5.64+0.21 bed
Trichoderma spp.
T23-1 1474023 b 0.59+0.04 e 3.86+0.18 d
T53 1474039 b 0.62+0.07 de 4.08+0.18 d
Control (CK) 11.93+0.42 de 0.75+0.15 cde 4.594+0.35 bed

B3 A RMEHREPRBSERTL -
Fig. 3. Pepper seedling treated by tested microorganism.
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FEFAR 1998 c BB R - ETERRIEFMN 1498 - S TYER XA RBHE -

AR R R ¥ &t 4 htp://agrstat.coa.gov.tw/sdweb/public/inquiry/InquireAdvance.
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