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Abstract

Chrysanthemum Dendranthema grandiflorum (Ramat.) Kitam is a perennial herb,
whose head inflorescence can be used as herbal medicine or herb drinks after drying
process, and it has been reported to have a wide range of health benefits.
Chrysanthemum in Taiwan is grown mainly in Miaoli and Taitung. Chrysanthemum
can be affected by many diseases; over the last few years, the wilt disease of
chrysanthemum caused serious yield loss in Miaoli and Taitung regoins. Over 10
percent of chrysanthemum withered in the field, especially in continuous cropping
gardens, where the disease spreads seriously. To investigate the the causing agent of
chrysanthemum wilt in Taiwan, several isolates of Fusarium spp. and bacteria were
obtained from diseased plants collected from Miaoli chrysanthemum gardens in this
study. The results of pathogenicity test showed that the bacteria isolates had
pathogenicity while the Fusarium spp. did not. Though the colony phenotype of
bacteria isolates on the TTC medium was similar to Ralstonia solanacearum, the
molecular sequencing identification confirmed that the cause of chrysanthemum wilt
should be Burkholderia gladioli. However, the possibility of co-infection with
Fusarium cannot be excluded. Three antibiotics were chosen to control the
chrysanthemum wilt in this study, and the results showed that there were no significant
difference between the water control and the antibiotic treatments in a pot assay. The
applications of three microbial agents for controlling the chrysanthemum wilt disease
showed Bacillus subtilis WG6-14 had better control effect than the other treatments.
Next, artemisia and Yue-Shan chrysanthemum were chosen to screen for resistance

rootstocks. Both artemisia and Yue-Shan chrysanthemum grafted plants showed no wilt
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symptom after inoculation by a root-dipping method. The grafted plants of the sterile
water control treatments and inoculated treatments by the root-dipping method
presented no wilt symptom. According to these results, the grafting method has great

potential as a control mean for chrysanthemum wilt.

Key words: chrysanthemum wilt disease; bacterial wilt; microbial agent control;

antibiotic control; grafting control.
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12 2 Fusarium oxysporum f. sp. pisi 3l4e2 g2 & % ¥ 5 % (4% >2008;/x-1986

Hfe* > 1996) -
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AR ISP
BT TS A A K A0S BF A 1800 £ e AR 4R
4 A ¥ 2 o4k (Mudgeetal,2009) - p 1920 & % B 4oF 2edkp A2 2 fE KA
* R 13AER e d - Fusarium oxysporum f. sp. lycopersici 31422 & de % /&
(Davis et al,2008) - 4Lt 7 ip AR 38 * 2017005 5 82 o E o BlAesA - e (e
Ralstonia solanacearum % Pseudomonas spp.) ~ E f] (4= : Didymella bryoniae -
Monosporascus cannonballus ~ Fusarium spp. ~ Verticillium spp. ~ Colletotrichum
coccodes)(Gilardi et al, » 2013) % 5 Phytophthora spp % (Genova et al,2013) -
AR BRI R P I3F S TR T o Aot U E & SN R
F 3% A7 275 d Fusarium oxysporum f. sp. luffae 51422 35 & % % g (%0 2002);
B* e N A EEREE A A ¥ Bisd Monosporascus cannonballus 5142 2 % 4
AREBARE R (Ffogk 0 2010) 5 T R R Y o AL BN B e AR
FERIE f v A~ F %5 & b i ESERE: Hop 3 (Vurskan and
Yammaz, 1991) -
VUL TR A& A SRR B TE L P g 0 R
PR ARE SRR Y § R kB 2 3 (GF 0 2010 5 585 2012) o
GERTEP R R LET R 2 F 2 - AR A HR S LE Rk
BRCHEERE-RFTEITURDSF A e I EEAR FA AR

L AR 24

=4
P8
1_

a
2
18
bl
M

SV | S L R R I
FEEF R~ A EF5% oYM EEHE > A HBEF Y F § (Artemisia
carvifolia) 2 2 § ¥ (Artemisiaannua) 5 * = F19%F > 2 FRI N TE

(Artemisia princeps var. orientalis) % 4~ i< % ¥ 4 K #1532

38
(Dendranthema morifolium) % % + = §43&F (F /% 5[] > 1981 £ &% 1 55k >

2014) -
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Fog Hpa

CABLLRFAREARLTZOFNE

AT 2014 £5 %3 2015 £LEN AL I B AT L LR
CERENEEFERC TSR AT R R SR SR A R
2 BAEFE

TR AR R AR M B Y AN ERERR LY 2 i e gy
AR i R 2 R AR 2 2 R e BRI T A4 2 fr
Fo e RER AR 2 G BMEAB AL LR AP &
2014 ELENEBALL WA RBY Z PR E T2 o ¥ & 2015
ERARAA TR I LG AR PRI KRR ARG EAMERLL 2 HRER

L4 2 fr]

"0 o

“*3‘6

N S R LY R T 2

(=) FRFZ A~ HE AW FET
AT E A BADM R R F A B BN diE 2 R A Ak AR
SRS HUE R T R E L X A RRE AT a2 7 By iy BxEmm
2o R RIE T 2%t & Fegh kAR B F A G s 30 i m FpRikx 2
oo E = 20§50 B-F ARk RETis BT 15 %(wiv) k3 rh e & 2L (Water agar,
WA, Difco™) @ se 7 ¥ B3 % » B E DS 0 T BIIBAET o i) 3 B2 R
7B RSRE B IELEY FHTFR A A (Potato Dextrose Agar, PDA,
Difco™) + » #HE LD LA P o FAHE » %5 L mL £ Fk2
1.5mL #c# g~ ¢ (eppendorf) ¢ - £ B>t 4C k4P F M B F2 FE 2
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ﬁ"‘%&j”\%ﬁ»/z{ fﬁ‘j‘z")?"’*%Lg f“."l/ﬂ iE 2 ﬁ 27 2 F )]‘9\5'5»‘: K Ta\, v yB e AT
2%=x & fadp-kia Y 24 o4+ 20 JATCREYE 1 ﬁ’]ﬁi = 10 & B = o

WS KSR T B §F LML R Ek A Y

E

2T th B RS T R BT B 1S B B2 kAR A 71FRR 10 21000 B 15
LR 30 AT 0AmL BESRFRELETFRIFE LA (PDA)
PR ALz s MpeERe B ENR R AL B 12 ) pF

KFH ~28CLERYBRE e A ERBFLPL 5 LRE - FEH I

T e

‘Jw

o

PDA 2 NA (Nutrient Agar, Difco™ ) 32 % #32 %
AT 2w FEAER VT RRR RS R TICEREER £ A
A2 R EET o TIC E# M4 A2 fe? % %Y Schaad %+ 2 472

A

7

+

(Schaad etal, 2001) z 3p 4 » Hpe> 55 - A2 R A
1. casein hydrolysate 1.0 g
2. Peptone 10.0g
3. Glucose5.09g
4, Agarl7.0g
AR R R B R F S 4e ~ 1% 2,3,5-triphenytetrazolium chloride 2 & 3=

ER R A

= RFERERR R T

BRI TR Z 0 A Lo AR P Z B k2 g i tkd  mE AT
B 314 BESF (9 10cm) 2 i (75 3B b T 2 2 G 28~ 4T
ENRALAB AT A ARTRBLEIEETYRR BB AT A RS (Bas Van

Buuren, BVB,® #rg iaig > 7 4 & »

-g_\\'

W) 2 A L1 R g ek
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E- B AR S T R .

Z 1~ o RARREE AR HHEAA KR

Table 1. The sources of chrysanthemum cutting for the pathogenicity test.

Y 5 b ]
RS SRS FEEE
RS EE F A 5 7
R H T i 2k %~

(=) Fol bk A 455 18 2 4R FA BHR R R IR

AR 2004 Edx T h R ARG Y Btk 2R B 03] 5t
A~ HFRo L FARY > PDA B R AR A IFERBEL Ocm 2 18 % JApF
BT (Reidetal, 2002) 2 s f il e 842 5 & F kRT3 3 @A
e RFRGS 0 L AR e B Bl hIe ORI LA R kAR 23z +
kB % 1x10°spores/mL > B3z 3 g 150 mL o Eie T A = A2 - {I3R2
- B ARFFFeEE 20 AEEE ARSI R FRERE THEHRB R

—HREi-EAH o RRFZEA o

(Z) Vg A 37 (@ i A Stk s R HRIGe
o B MLPR I 3 52 R R
PLRIEE S SN R R AR 2 1R (PR AL 0 2014) o X 2 mAA Btk )
BT h PDA AR YA ERA 3 212 20 ML & FkET wiF
it M0t e R R A kR ALK 600nm T & OD i 0.3 pE

kA #0 10%fu/mL s vt e R R T S 1 SRR SR B R
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s Hp W E AL p A wmE A dtk (HGOL ~ HG02 - HGO5) @ # =

AR FR T RE AR AL HR e B R RS2 S RS A

T EFORRMLARE AEY KRR ERA SRR S BEBE AR
B2 LR -
2. FiR 2 o BIERAEL E AL

e SR TR KRS 0 Y FrE o~z (£ % 52008) EREEY 9
cm z 4 F & xE A FN i wmERER 30mL(OD600=03)¢ ¥ 2 &
RIFZHBRE - R - T FIL 6 T4

3.

=

& FiR R TR o R R
AEE R el R T2 R k2w R R S R
M2 AR R 150 mL 1T 5 R ER R IE ARG v 130 30 A4S w
AWAFP  FUAFRFLERBE - fRE - A0 2T 6 LA 0 AT R

AR AR S 2 Ry

a\

/%]ﬁi‘zlg ) KIZ%F@‘I}%#F‘&/\Q\' 3 & e

22 2W 1ed p AR ERTEFEAFEREERLFE 2

&&xﬁ&&@ﬁﬁ&
3XN

FER (%) =|2 x 100
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Table 2. The disease index of the chrysanthemum wilt disease.

] Foltcks it

0 HHRE YR Shes o

1 19% % 309% 2 E 5T Lo

2 5096 M b2 FHET A FYi8S ERES o
3 5096-1009¢ z £ % T £® E RictE AR o
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(C)2 4K (D) 3 4

B/ 1~ +’n:,§j”£'/%fflis ,F»g;;ﬁ;;}%ﬁ;;fi; T M2 L eo(A)0%& (B)lax (C)2%12%2 (D)3

Figure 1. The disease symptoms for each disease index of the chrysanthemum wilt
disease. (A) 0, symptom; (B) 1, 1-309; (C) 2, above 50% wilted and (D) 3, all the

leaves of the plant are wilted.
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A i RIRIER G U A M G TR R B2 R A A
A 1 RPBFFIEARGRT 2 LG 4 8 THRBIRE AR 2 g 1Y
it SRR R S S L RN A T L

o AR R R R RIS B A F T

(-) pPEFE2ZHEE (PCR F &)

Fih f TTC R & &2 & HP LA ] 2 wEp R ART & B3 F
Tom B & & FE RS2 W R R F) A SR B 0 2 - 9% 12 5t Ralstonia solanacearum
fz wmpFE G - 2513 2B 759(5°-GTC GCC GTC AAC TCACTT TCC-3)
% 760(5’-GTC GCC GTC AGC AAT GCG GAA TCG-3’) (Opina et al, 1997) it {7
2 EA R & frid 4f F & (polymerase chain reaction, PCR) » & 12 & * 2_ Escherichia
coli 2. 16s rDNA 5 7151+ % 27F (5’-AGA GTT TGA TCM TGG CTC
AG-3’) » 2 1492R (5’-CGG TTA CCT TGT TAC GAC TT-3’) & {7 PCR & J&
# 5 HGO1 ~ HGO02 12 2 £ ~ 3tz 16sIDNA B 7| iE 2 R * o

PCR 2 T & » {54240 1 %% PCR & J&# 4 ~ foreword primer 2 2
reverse primer % 1 pL 2 X Taq DNA Polymerase Master Mix RED 7.5uL » dd H,O
S.5uL @ B ts 2 FOBAMAE S 1S uL o 2 tip N F B2 wmAE B EF
BUORRMERER £353 oo o Byt PCR F R R ¢ ARG 94T
FEFRHEF BT FREXRTF BAESE 94C 83 1 2450 £ 12 94C 30
#) > 55C 30 #) - 72°C 1.5 ~4hief7 35 B {5 s 72C &4F 2 A4}
MO12C WH o xR AF ok g A ts B 5uLPCR A4 1 % 1 kb DNA marker
Ay o~ 19638 rh ke well ¢ o0 3P 44 x ddHO TR ¥R ELE PG
S1EFAT AP TR GG 2 A ¢ (Bioresource Collection and Research
Center, BCRC) p#¥ 2. Ralstonia solanacearum jFtk 12605 F ¥ i& {3 PCR &

B2 Af FL e 1 6Viem 2 TREF T AL » Tk 20 A4ktE > %
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FRB-d o EBr ok ik 16 AR o R m A Bt 5

E UV Efap o BRI RA o

(=) AFITEZ TR

PCR A4 2 T B AL AT 82 F R L G AP T ML BT
2 /oBw 2 BAIERE S E RR RS G 4 P < (National Center for
Biotechnology Information, NCBI) =tz BLAST (Basic Local Search Tool) # it

W AFT L TR Y 2 A A E R A SR o

Q) R R RN i BT SLE Ry

(= VA WA i w g A p2 g

RGEAM T HES R AR E R R 2 H P etk 2 ERY TR 2
Pl - B0 2T R TR S RTIEA R (R e RIR) e
HG02 4 #tk e 30 A 481 w5 Ry p %y 24 | @ BB FTH
7 ip 2o R1GE o

RRBAPPICTHP I AR XLtk 2 BrER 2 B4
Bieht (e 3)  kRAFIEER Y ERAPREASKBR  #FE: BR9EE
A Htk HG0224 (| pF i 2 i 2 h3R1s - ST T FRBF B S P IS

25 NEEKITHBE s FRJRE 6 £4F 0 - ths - £AF ¢
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Table 3. The microbial agents tested in this study.

Pt Scientific name iR * ik

& ¥ py 5o Bacillus subtillis AL PR R 1000 B
WG6-14 $aag

FAY Bacillus subtillis BRIy paons 4R 1000 7
Y1336 4

RS 4 Streptomyces candidus ~ F % 2 4+ £ % > A 800 &
Y21007-2 $anp

(0) 4 2 FEHD i wFLE F R
1. 4 Kirby-Bauer 2 Rl#42 % § HGO2 4 gk $ril it

SRR R LA R B AT AL v % o 1122 Kirby-Bauer
i2 (Bauer and Kirby, 1996) RI3# 2 s R lE 2 Jm ) 4 ALt & fEdnd 7 g i
S ERER 200 ppm 2 20 uL Fd E kR A BF B AL 0.5 mm 2 FlAlR
M R IR R e T E S B AR PDA B A AL
- RGBS AP EL EH SR 4 TA - PRNASLE - £
SHE 2 PIREANCE 4 0 B R ERF Gk Rz BEMEF L 2
FORRE o
2. 2 A sty ALK Ak 2 BRI

ZHRPREGRRBRYERKRZ S5 OEERA L I EE

(w.
\n

TBER > L
200 ppm 2 k& > & 2 50 mL o @~ © b e A kR A dtk HGO2 5 24
RS 2 2 (RFHEBRAEGR L) g F R HRE . L5

CRASRADAEY c AL 6 £4F 0 - thi- £ -
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Fo A~ AT TR A R BRI

Table 4. The antibiotics tested in this study.

English name Chinese name Manufacturer
Ampicillin AR 55 Sigma
Neomycine Tl F Sigma
Keflex BpIE T FE [N
Rifampicin Ik E A3
Tetracycline hydrochloride 2 Tk ik T
Novobiocin sodium salt Fra #E Sigma
Streptomycin sulfate 4 Sigma

Thiophanate methylstreptomycin % 4k % A ALE S SRR LA

2 RRB SR mERE AR

(- ) 19rEEFERR

MRS ¥ Y 2 198EY X (Artemisia princeps var. orientalis) 7 % 4%
L% (Dendranthema morifolium) % 2 dR3a43%E > 119 o4y 17 5 3248 o Lt
B AEIURERAERF R PR m it o

S R A SR HG02 % 2 wmF sk (OD 600 = 0.3) &ie ¥ 2
A2 - PREZ AP TR EAAL FHEBRN P U EFRiTHRE Ze 30 &

i w L 9om 23 A REN 0 A 6 FAF 0 - A - EAF

(=) EERTREZARERL

HOAEE FRGE LR RBRE R AE ET 4V E S VT EBRE
B p EREP 57 EPFRYT 3 1 5 PAE O MEAER AT 2 1
3N AE XA NGEEAIEAEIS 05 3 1 24 AAY 05 1 1 24
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CoRMUCETERY 21 3 FAE IR 2 AET2ZERS 05 3 07 2
A FTRE AT e RE B R A (B12) £ 2 B A MBS
WENE R - FEHBIY A RTERG I EEZRE > FTE 6 )RR~
oo MR bR T LR AR o

©n A Ak HG02 W # 2 150 ml m R s (OD 600 = 0.3) it 5 48
FoRET A 2 A2 - REZARY T EAAL IR R TR Bk
THRE S Ee 30 AT AIEEL Oom 2 A RGN 5 3 E£4 0 - 4R

Fthe - £H -

Bl 2~ i B TE R R

Figure 2. A chrysanthemum grafting plant, with the chrysanthemum scion held to the

artemisia understock with a grafting clip.
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£

CEABLR ARG ENRTLORAA

2014 £ 53 2015 ERF oA ARARLEARE AN RET &
R RS R A R VAR - LR G R D A Rk o
Fo I EERFENARIRITFLE AR AIEAR IR 0
PR Fegdcd 5 BA RRER0E 604 A RREFoER To RS R
e
WER RO R R S MITRAEE FE 2015 £ NG P EEGREr ) ¢ T
Ay e »dn c £&%6]F 1 (1) 24EMEALL 2 g 22014 £ R
BEGFHE NG EEAFELAERIE 3 EER T AR RER
Fo2015 £ 3T P ABIE A APERT (67) ¥ ARZIEF Rt (2 &
IR L RS 2 R ARTE 0 2014 E X IR SR E 0 a2 £ H g
FAEF AR LAF (£5)0Q) FHFALL 2425 :2014 en e kis

WOk RO ARy o B G R EE (R4) - (4) Ea& A
22 g 12015 £ A vER FRA L T REBREEEFFF L LR
TEIA X Ry T RpERERESG A IRYFEFRE AL

TR Ao

B2
BATT RS2 t A S o B By B - i
7R

\tt
“Y

- el

L R EABRER IR REREES N0 PRI RRKE (B

ol

F\

4;;

B) B b AL > A FRBIEAHEE 0 BB HF 2 o ¥ - B ELL AR WA
At 30 e n R REPRT A ERRERIEERIFL - BL
AR REFR 2N PER PR LB R I R CHE e FAE S PR M

He % (% 6)e
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FRTAR B (DN L ETRAE N A S Y AP E A
BREEL > 2015 & 6 ) WG RBEIENRER (F6) a2 7 1Y
PO SERFEARIFL (B D)o A AR FARFI AN 0w Rl R AT

T LIS
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% 5 % R¥ T 2014 3 2015 faf 0 MEARE LR 2T &R O

BERSE

Table 5. The results of field investigation on wilt diseases and major chrysanthemum

diseases and related farming situations in Miaoli in 2014-2015.

ERB g
, MR : o
i Jeogs ¥ BE(7/5) it

e
R SA I 5% - i1 300 FEOEAF R W RRER
LA B 7
x4
WA 6 % 10% 10% 400 B ERP K
LT A R I A
x4
HEI ¥ EF 0 - i3 300 ke iR B AR
B o S R
x4
B G 10% 17 309% i 300 ks EAm R
R R ** B -
x4
B G 20% 209% 7 7200 & EFRpE EhIE
S S B I AL
% 4 AR E
- AP FR

RS RS E IR

Tk R R AR F &R KE
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Bl 3~ v & gsmt 2014 & % FRBD By £ 4k -

Figure 3. The wilt plants found in a chrysanthemum garden in Mioali in summer,

2014.

B 4~ 5 Rapasmy % 2014 # fEfE 2 iR ARy 0 &K feR T o
Figure 4. The healthy chrysanthemum garden in Mioali, where the last cultivated crop

was rice, 2014.
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26 AALL RS 2014 EffoFiEpTAA2 8%

Table 6. The results of field investigation on major chrysanthemum diseases at

Jiang-Xia organic farm in Pingtung in 2014,

Bk i hp Wit 2014 &2 KL
&l femsx Tt 2

ALiEER LA fapesd 0% & 5075 4 g

(AR FE m - Eaop TIAK EA4E

AR E) thid 1F

ARG WES- ]k Eop - £% 20% # A B0~75 & EokiE

(BAgRBH™  F7E p TiRR =

A K H)

28



207348 2015 fif v AR pTEAM G EHAN ANS

Table 7. The results of field investigation on major chrysanthemum diseases and

related farming situations in Zhiben, Taitung in 2015.

SR
e

B4 &4 2014 & #iERA; 2015
AT £33

:;’;5%*

F AR AT F 2004 7 WEHHE AR
Mg L4 [ ¥ 3

¥

FdEAT F7 20087 ®31Ex2 AR
HERAD [ 93 L I

¥

f:_ LB AT

wh

= 200+ 7 #1fxz2 -

FIAEAL2 [ ¥ Kty 1F

10% 2015 # 4w
Bk 5
] t’ﬁ

10% 2015 # 4w

Bk 5

] t’ﬁ

2015 i thg
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B 5 -BRLL FHEHFR AR R infa o

Figure 5. The chrysanthemum garden at Jiang-Xia organic farm in Ne-Pu, Pingtung.

Bl 6 4 e fithet 2015 &SRB T2 AoB R -

Figure 6. The anthracnose disease on chrysanthemum plants found in Taitung

chrysanthemum garden in 2015.
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3

SRR E RPN R R F A MR A EEE

(=) P RFZ A~ EE A FT
BER R ERRA R GRS A Y 2 A B R {17
o R Ak Ak 8o R R F MY FHBIRE B ARTEZE A G4

A Y )

SRR PR LY L1 TR E PR SR

g

A F AN w2 KR F (0Bl 7~10) 0 2 32 F 5 SR 2 30Tk ) (Ao Bl

A

B WA R RO RS MR O R II2 ARFRE T 6 B

EHA A OB Y 4 BERE F  AR2 S F (54 A
W 4

?ﬂ‘ft

R S Y L4 $AHF ¢ AT %% GKI122 2 TL322

oo pmES R A F 3 AR SR BFLE L HG 247 b R A

e o 2

7 od AT B2 )R 5 O 00T 1o ) (Ralstoniasp.) & & GR#s iz frit
# ¥ 121 TTC #%|3 % £ (Schaad etal, 2001) 3 & 2. » 1 B4~ 2 F2_ o F]p {o
FEARBRAIIVFRRFZRR D ARSI EAF AL L EFY
i P FiRF 2 23 ¢ < (Bioresource Collection and Research Center, BCRC)
THLE A F e EbR (%5 12605) 0 12 S Ap 3 b e gt m 1A 4k & PDA
BEAVEFARNEE A TIC BAAIPER icd 2 ¥t FEP Y

FiE 2 o o 1L 2~ $rbr e A 0 sEE TE fe -
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Table 8. The suspect pathogens from the wilt diseased chrysanthemum in Mioali.

3 2k Wi &k Atk alic P REZ AT TR F A
BERE AR 2 0/2(0%) 1/2(50%)
SV Y S 7 417(579%) 5/7(71%)

209 AR R ERRRARTEL FE WA R HIE 2 KR -
Table 9. Number and source of fungus or bacterium isolates derived from wilt

diseased chrysanthemum in Mioali.

N KRR AR i

F412 W k4r4E 9 T-X & &A% Fusarium oxysporum
F421 Wk 4r4R 9 T-X &A% Fusarium oxysporum
F522 WA AF4E 6 CX % A% Fusarium solani
F322 w ka4 9 X ¥ &A% Fusarium solani
GK122 RO 9 EERETAN AP EHRE
TL312 Wk ¢ CEFEA APHR I I FFE
HGO1 koA JREREAI RUFRRERE
HGO2 WA ¢ TCEREAT RWFRERAR
HGO5 BRAE Y CER A RNFRBRAE
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B 7~ w &3 R X AR BT ] FAL2 2 4 230 3 A% -
Figure 7. The conidia of Fusarium isolate F412 isolated from wilt chrysanthemum in

Mioali.

Bl 8~ w &3 WALy X Apths BOTIEER S ] F322 2 4 A 30 F A0 o
Figure 8. The conidia of Fusarium isolate F322 isolated from wilt chrysanthemum in

Mioali.
33



B 9~ w &3 WALl X Apths BT RS ) FB22 2 4 A 30 F A0 o
Figure 9. The conidia of Fusarium isolate F522 isolated from wilt chrysanthemum in

Mioali.

B 10~ v & RARY X A piAs Hror iR ) FA21 2 4 4 3 A0 -
Figure 10. The conidia of Fusarium isolate F421 isolated from wilt chrysanthemum in

Mioali.
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B 11~ p %’a;{%)’%f?ﬁ%/’a\ Bor i A A 3tk HGO2 »+ TTC = S 7
EH T o

Figure 11. The colony morphology of bacterial isolate HG02 on TTC medium.

= RF E RS ALF OB R T

PEALT FEHRE L AT S 2 v R R AL A R

5 R R S R TR e U T e AR T E 2 R S R

BRIESHBRA KR * NHFSA - B5TUERTIAZEE T o (B 12)
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a-

Blo12 4 < ¢ 2 IR 2 ETY HES P2 R Y o

Figure 12. The healthy chrysanthemum seedlings grown in NTU green house.

(=) FRf bR A BEET I GRAE A BEPR 2 R AR
il B R A BT LR iR E 4 Rk 0 THURE R
BRAZEAZEER 20 B 540t 1048 B2 8 BTG RReE HE

B R NIRE R e
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#0100 B W R LT A M PR A MR R T TR R
2 %
Table 10. The pathogenicity test results from Fusarium isolates through a root

prunting method on healthy chrysanthemum seedlings.

Rz Fk F412 F421 F522 F322 R e

LARERT 03(0%) 0/3(0%) 0/3(0%) 0/3(0%) 0/3(0%)

XL pAh - B SR

(Z) Ff kA BT iR A A Bk 2 R AR
L lmf e BLIRSHE 2L o2 o RUERiRIGE

S R TR A LS BB E Y A R R B aE R (R13)
FEREE 6 B RAMIEA L KRR FEERIRE (] 14) - AT 2 RIRES
drdo 11e HF M ERIFR? o A 4tk HG02 § 5P BB A 4 o d&is F sk ¢
1 HGO2 175 3 RAEAE A HEbR o ¥ - A4tk HGOL 75 & b 7 PP AR il

2 PRk € 0 R BRE (T R
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11~ AR kA AT A A SRR 4 LR WA E P RE S %
Table 11. The inoculation results of bacteria isolates derived from diseased

chrysanthemum by syringe infiltrtion method on detached leaf.

e WRE P R ERER L E RS
HGO1 HG02 HGO05 None(CK)
T ¥ F 1/3(33%)**  3/3(100%)*  0/3(0%) 0/3(0%)
LEF 1/3(33%)**  3/3(100%)  0/3(0%) 0/3(0%)
] 0/3(0%) 3/3(100%%)*  0/3(0%) 0/3(0%)

WSS E Y T

oxi P ORHOR L A BE R o

Bl 13~ Afy ¥ R A LSS R R R L F A Sk HGO5 2 5 %
Figure 13. The chrysanthemum leaf after infiltration with nonpathogenic bacterium

isolate HGO5.
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Bl 14t £ 5 R4 bt HGO2 Fie s & 24 B5cF BHE -
Figure 14. Necrosis on a chrysanthemum leaf caused by syringe infiltrating with the

suspect pathogen HGO2.

2. FliREHRLE OB p RORGE
R BRI LR 2 HGO2 Rt 0 B R TR IE LR A
(R AETHIAID) B TR > B Ak 12 AFHREEFRAE 6 &

BILP o AR G - BRELER -

12~ g ot TR 0 AR ) HGO2 ™ i i 134 B % o
Table 12. The inoculation results of the bacterial isolate HGO02 derived from diseased

chrysanthemum on healthy seedlings by a soil drenching method.

FER Wi 2w iR o 5
HGO02 None (CK)
v i 1/6(17%) 0/6(0%)

4a

KHE R AL 3 WERES @ - ki - £ £ 6 £
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3. v R R R R R
%

‘)\-
\

SRS o A bk HGOL 2 HGO2 ¥ v - [ A5 182 4
A 2 RERGE P E AT 2 S 2 - R RIVRILZ AR 2 9 RE

150mL Fie® & 30 ~4a- %% FR4cd 13 2 & 1404 13 7 W s mFAs
AR OB 2 £ B R BT m A A Ytk HGOL e Bk H e ELE -

Z 14 vz R S A A AR HG02 2 B XL R > BEET O AF TR

il

BREZ2RAFHER GBS AR R R TELANAF2F A6 O
= "Fﬁ‘i" ﬁx;f;\},@&:)ga o 'f‘&z:)gais)gﬁ%% d T EFE A RS TR 2 PRFUAS
FOAAIIRIRS AR m 2 AR A FIIRA T = S (B] 15) -

T3 MARIUERZAEREERS > R UERFRLZIR R SRR T

gt T (B 16) -

B 15~ 586 5 2 HRFIE0 o A

SLESE I
Figure 15. The diseased chrysanthemum plants and their roots. A, The diseased plant
with partial browning roots; B, All the roots of the plant were browing; C, The

diseased plant with incomplete roots.
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Table 13 ~ The inoculation results of the suspect chrysanthemum wilt isolates by a cut

root dipping method.

Jed2 Pk ERREBLF ARSI EERRALE
R B & (%6)**
w = e w = b i
e 0/6(0%) 0/6(0%) 0 0
HGO1 0/6(0%) 1/6(17%) 0 11
HG02 4/6(66%) 5/6(83%) 28 50

RS GORIL 2 SR EA F o

CHBBEER S 6 EATLTIOE 0 FAIL 6 o - i £
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5

i

Table 14. The inoculation results of pathogenic bacterium isolate HG02 on 3 different

chrysanthemum varieties by cut root dipping method.

Fefy & PRFTEERERLE /BT AR HEERBELFREL
R (96) **
HG02 e HG02 e e
%= 0/6(0%) 0/6(0%) 0 0
6 1 5/6(8396) 0/6(095) 50 0
+ 1 416(66%) 0/6(096) 28 0

*Eop L BASL 2 FBREG #

PRBRRER G 6 £ TI0E > AL 6 o - G- EAF

4. RALRIGR S AR A B2 B F R R HE A2 %
Wt E TR L KRS 6 PR A B e R A g B 4 ge
BRSO ORI AT A 4EIe HG02 A fiAp i FE (e 17) 0 A F

A R E Sy o
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Figure 16. The bacterial stream emerged from the stem section of inoculated

white-flower chrysanthemum in the water.

B L7~ RUELIRIGE (S DA B2 8 6 B pRT e R R R A BT L

3

o

EURE

e

Figure 17. The colony morphology of bacteria reisolated from diseased plant, which

was inoculated by isolate HGO02.
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T i WAL AR A kL AT 2 P ET

(-) P E2HE (PCR 5 &)
B 16 = HGO1 3% HG02 ™ é’%%ﬁ:fﬁa Ralstonia solanasearum £ & — 442 3]
¥ 759/760 &7 PCR F g2 A% 7~ B - 2 ¢ BCRC12605 :ptp a8 &
IEFTAREE? S22 FRBRTLIEHERE PCR AH 2 T4iEF - CK
27 F4r ddH,0 @i2% DNA HlF2 B -d LS lis > P HEE

ﬁi?EF’ l’+:r%’;}'m ,\/?'J’ LL:/\%H-E]’}:%E#\g‘L#E}%LIW% \,LEC }3;3”/\

~=h

FHemEA e £ R 2515 % 2TF/1492R &7 PCR K Ji » #7182 381> 16S
IDNA A F B2 A5 TARHrR 18 LRIZ FARYF FF A2 » 7 ikiEH

Y
L'L}?-IF,—% °

(=) ## % 2w~ 3tk HGOL 2 HGO2 2 F 4~ R A FI 7 B2 Th
PCR A S Ao Ak s rd s @ W 14 3 TR » #4718 52 B 5)4cF] 20
B 21 % @ 22-

£ &~ E k2 DNA B 72 HG02 2 DNA A 7|3 NCBI fezhk FIE - 42

Bhdrd 15-4d £ 15 7 20 £ A AR A dtk HG02 2 DNA A 7|1t # %

ARy L

fo A Hitk HGOL ~ HGO02 %2 £ 4~ 3t Ftk2. DNA 571 NCBI b A F R
H2 R %Flhed 160 0 {2 % B wmFA 4tk HGOL % Klebsiella oxytoca > @

HGO02 2 £ ~ 3t /tk v = Burkholderia gladioli -
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Bl 18~ v & — (4315 4+ 750/760 & 7R Efrl 4 F A Y T AR -
Figure 18. Electrophoresis patterns of PCR products of isolates HG02 and HGO1,

amplified with primers 759 and 760. M, 1kb marker. CK, water control.
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M HGO1 HGO02 M

Bl 19~ A * 2 wpF 16SDNAPCR A 7]31+ #+ Escherichia coli 27F/1492R
EEPRRLFRSF 2 A S T AR
Figure 19. Electrophoresis pattern of PCR products of isolate HG02 and isolate HGO1,

amplified with primers 27F and 1492R. M, 1kb marker.
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Figure 20. The DNA sequence of PCR products of isolates HG01 amplified with primer

27F and 1492R.

GCCTTGCGGCAGTCTACCATGCAAGTCGAACGGTAGCACAGAGAGCTTGC

TCTCGGGTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTG

ATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCA

AGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCAGATGTGCCCAGAT

GGGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGC

TGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACT

CCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGAT

GCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCA

GCGGGGAGGAAGGGAGTAAGGTTAATAACCTTATTCATTGACGTTACCCGC

AGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGG

TGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGT

CAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTCGAAAC

TGGCAGGCTGGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTG

AAATGCGTAGAGATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGA

CAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGAT

ACCCTGGTAGTCCACGCTGTAAACGATGTCGACTTGGAGGTTGTTCCCTTG

AGGAGTGGCTTCCGGAGCTAACGCGTTAAGTCGACCGCCTGGGGAGTACG

GCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTG

GAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGAC

ATCCAGAGAACTTAGCAGAGATGCTTTGGTGCCTTCGGGAACTCTGAGACA

GGTGCTGCATGGCTGTCGTCAGCTCGTGTGTGAAATGTTGGG
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Figure 21. The DNA sequence of PCR products of isolates HG02 amplified with primer

27F and 1492R.

GCGTGGCGGCAGCTTAACATGCAGTCGAACGGCAGCACGGGTGCTTGCAC

CTGGTGGCGAGTGGCGAACGGGTGAGTAATACATCGGAACATGTCCTGTAG

TGGGGGATAGCCCGGCGAAAGCCGGATTAATACCGCATACGATCTACGGAT

GAAAGCGGGGGACCTTCGGGCCTCGCGCTATAGGGTTGGCCGATGGCTGAT

TAGCTAGTTGGTGGGGTAAAGGCCCACCAAGGCGACGATCAGTAGCTGGT

CTGAGAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTA

CGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGCGAAAGCCTGATCCAG

CAATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTTGTCCG

GAAAGAAATCCTGAGGGCTAATATCCTTCGGGGATGACGGTACCGGAAGAA

TAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGA

GCGTTAATCGGAATTACTGGGCGTAAAGCGTGCGCAGGCGGTTTGTTAAGA

CCGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATTGGTGACTGGCA

AGCTAGAGTATGGCAGAGGGGGGTAGAATTCCACGTGTAGCAGTGAAATG

CGTAGAGATGTGGAGGAATACCGATGGCGAAGGCAGCCCCCTGGGCCAAT

ACTGACGCTCATGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCT

GGTAGTCCACGCCCTAAACGATGTCAACTAGTTGTTGGGGATTCATTTCCTT

AGTAACGTAGCTAACGCGTGAAGTTGACCGCCTGGGGAGTACGGTCGCAA

GATTAAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGATGATG

TGGATTAATTCGATGCAACGCGAAAAACCTTACCTACCCTTGACATGGTCG

GAATCCTAGAGAGATCTGGGAGTGCTCGAAAGAGACCGATACACAGTGCT

GCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTAA
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Figure 22. The DNA sequence of the PCR products amplified from genomic DNA of

reisolated bacteria using primer pair 27F/1492R.

GCGGGGGGGGGCAGCTTACCATGCAGTCGAACGGCAGCACGGGGGCAACCC

TGGTGGCGAGTGGCGAACGGGTGAGTAATACATCGGAACGTGTCCTGTAGTG

GGGGATAGCCCGGCGAAAGCCGGATTAATACCGCATACGATCTGTGGATGAA

AGCGGGGGATCCTTCGGGACCTCGCGCTACAGGGGCGGCCGATGGCAGATTA

GCTAGTTGGTGGGGTAAAGGCCTACCAAGGCGACGATCTGTAGCTGGTCTGA

GAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA

GGCAGCAGTGGGGAATTTTGGACAATGGGCGAAAGCCTGATCCAGCAATGCC

GCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTTGTCCGGAAAGAAA

ACCTCGTGGTTAATACCCGTGGGGGATGACGGTACCGGAAGAATAAGCACCG

GCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCAAGCGTTAATCG

GAATTACTGGGCGTAAAGCGTGCGCAGGCGGTCCGCTAAGACAGATGTGAAA

TCCCCGGGCTTAACCTGGGAACTGCATTTGTGACTGGCGGGCTAGAGTATGGC

AGAGGGGGGTAGAATTCCACGTGTAGCAGTGAAATGCGTAGAGATGTGGAG

GAATACCGATGGCGAAGGCAGCCCCCTGGGCCAATACTGACGCTCATGCACG

AAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCCTAAAC

GATGTCAACTAGTTGTTGGGGATTCATTTCCTTAGTAACGTAGCTACGCGTGA

AGTTGACCGCCTGGGGAGTACGGTCGCAAGATTAAAACTCAAAGGAATTGAC

GGGGACCCGCACAAGCGGTGGATGATGTGGATTAATTCGATGCAACGCGAAA

ACCTTACCTACCCTTGACATGTATGGAATCCTGCTGAGAGGTGGGGAGTGCCC

GAAAGGGAGCCATAACACAGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGA

GATGTTGGGG
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Table 15. Comparison of the alignment of HG02 sequence and the reisolated bacteria sequence.

Max score  Total score  Query cover E value  Max ident Accession
913 913 99% 0.0 99% Query_54329

# 16 ~ ~ 3k HGOL 2 HGO2 1231+ % 27F/1492R %5 PCR 3 t§+*7t8# 2 DNA A 7% NCBI xR FIE W $2 % -

Table 16. The identification result of isolates HG01, HG02, and the reisolated bacteria DNA sequences submitted to NCBI gene bank.

R S Bl F 7 558 % Max score Total score  Query cover Evalue Maxident Accession
HGO1 Klebsiella oxytoca strain TauN1 16S 1906 1906 99% 0.0 999% AY823620.1

ribosomal RNA gene, partial sequence
HGO02 Burkholderia gladioli strain IHB B 1903 1903 999% 0.0 999% KP306792.1
15123 16S ribosomal RNA gene, partial

sequence
£ ~ 3 Ftk  Burkholderia gladioli strain N312 16S 1181 1181 100% 0.0 99% KP306792.1

ribosomal RNA gene, partial sequence
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AP FHP ISR 9 ARE R R

(=) M2 P WUBP g wFLE B R

AT e FfE HG02 A 3th— Xt M= fE 82 FpinFHA ik 4
HEERREU S KBEREE IR T L A BB ENEARKEREHE R
g o Bk BT 0 ARIREIE B R FFR (RETY) BEASLE T 2 HB ey
S E T 1009t A £ B0 R B 2 sk FEA S FE BT Y B
#0839 M L BAILGRE RPN EWY BrniE ¢ AU B E R R - 2

(% 17) -

2017~ o o & Ry 288585 3 A4 WAH A ik HG02 1 in2 vk
Table 17. The effects of three biocontrol agents on controlling the chrysanthemum

wilt in the greenhouse.

31 BT XEFRS R EApz kL 2(%)*
R 6/6(10096) 89
LIMP 2ok 5/6(83%) 50
LAY 5/6(8396) 56
By 5/6(83%) 56

PERRER GFAILE 6 £AF2 TIE 0 F - ki - L4 o

(0) #4 2 FEHD i wFLE F R
1. m2 Kirby-Bauer i i34 % HGO2 A k2 #r4lid

AERE LRFITEY 2 8 fifd Fo T § g i Kirby-Bauer 2 g 7
S Ak HGO02 4 £ Frdz wprplzi R Hfrd|Bli % od4 18 ¥ 0 >

LRI H HG02 ~ 3tk s 7 P ARR 2 Frdpesk > 8 F T EH I B L L
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A o w5 Keflex ~

Bt 2 = % (Keflex ~ Rifampicin 12 2 Tetracycling) i& {7 2 % I3 o
2. 2 A B is Pl m L E o 2 £ R
AFHERTEF &R PrdlE
B 200 ppm 2_ ZE&|-RAREFT 2P BIE o TERE 2
Tetracycline 2 2 Rifampicin > # % % 4% 19 % %

R s (AEH9) AL 7 X5 HERE T

% 4

v AL 8300 EAIEZ X AREERS ¥

(£ pEER 89%) 1 -

W R E AR R

7| 1009% » & i adL B p

Z 3 56% 0 FE R ERE

Z 18~ 7 4t F EAEORG X 4 Fix HGO02 2 v )

Table 18. The inhibitory effects of antibiotics on the chrysanthemum wilt isolate

HGO2.

Chemicals Inhibition diameter of the inhibition zone (cm)
Ampicillin 1.10+0.14

Neomycin 0.20£0.40

Keflex 1.35+0.07

Rifampicin 1.32+0.15

Tetracycline 1.97+0.22

Novobiocin 1.07+0.26

Streptomycin 1.20+0.14

None (CK) 0

i L Adlz v EAFTI02 L AR e M A2 BB F o

A2 Ak R 5 200 ppm
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Table 19. The efficacy of 3 different antibiotics for the control of chrysanthemum wilt

disease in potted plant control.

FeS2 BATXBERS i % ¥ B R (%)
¥R e 6/6(100%) 89
Keflex 5/6(839%) 56
Tetracycline 5/6(83%) 56
Rifampicin 5/6(83%) 56

SR E AR S 200 ppm

PHRBRER G F L 6 £A4F2 T0E 0 F - kG - 4 e

AR IR wEEE BRI

(- ) FREbEMARIE

AR FEHRREF VL AL L PR IE s MR GR L BT Rt
i%?iﬂﬁ¢ﬁﬁwﬂﬁﬁﬁﬁ%ﬁﬁ¢%ﬁHﬁﬁiﬂ%ﬂ%@ﬁo%
B o0 A 0T S U2 R T IR BRI R F AR 2 LRk (%
20) -

(=) WEHREREA

(8RR B A BHRECY VI 2 AR FORE 0 0 REB R EE A A R
HG02» B g% 4od 21e a1V E SRR 2 R 0 2 B fd s Bt B2
2 FBAREF IS TRAFER Y 0 SRR prrR o B H AR R 12RE Bk
TR o MLAR L SRR SRR TR R 2 B fE R R ALy A% 2 E
:}I;ﬁ{;; °
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#0020 VR A AL F T AR RS dEik HG02 2 5 s
Table 20. The wilt incidence of Artemisia and Yue-Shan chrysanthemum inoculated

by cut root dipping method with wilt isolate HGO02.

VERREELH RS AL T EPRRELF RS
HGO02 None (CK) HGO02 None (CK)
0/6(0%) 0/6 (0%) 0/6 (0%) 0/6 (0%)
*FHEARAL 2 R E > > R -EH 0 25 6 £4F

F 21T R AR F S AR £ T AR IS 4k HGO02 2 % g 5
Table 21. The wilt incidence of grafting plants inoculated by cut root dipping method

with isolate HGO02.

VR R R R o AR R IR AR R
None(CK) HGO02 None (CK) HG02
0/3(0%)** 0/3 (0%)** 0/3 (0%) 0/3 (0%)

EREGEAL 2 XBRBAE - RERI-EA 0 L5 3 4 -

FRRRERE B T 0 AR AR £ BTt
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CEE ML

CABTECBARLA R FRFESRTIZORFANE

ARHp I ERLAET ERCBELANZE L A0 2pd ki, T TR
Bt g 807 Rl ivo LapTF2 REEL L858y fc g
BSR4 R 2B R (MesF > 20125 4 fesk > 2010) 0 A A R
BrEzv RARAETRM o Gl4rE Xk Ld N2 E LB hd 2 fafu gkl
EERRTFRERAZE - o RA eI frd gt > 3 Bl R
PR o RREA N AN ASFTEFTR 2 GRS AEATTR
HBT R B S o A E ki ks FE A R M

AEHNAAADE G R ES YR L T R &Ny e B
BEPNT HEFRRRELE kY BBLT T R R BT ARE

FlFpme T ic Ad WHEEFF2 L S0 B2 QEERAEL @ HIiRR

LHEE AT E v AR T FE- B2 o

SR IR RLARM OB R E AR
BT AR A R R A RTE T B FA R RRS G A R
Btk 2 3T w ARk wFRREE RS B RS 42 H 0 TTC B &
A AR mE A gt TTC B2 A2 AR EM) s X1 ¥ 25 F
a3 2 #3 ¢ « (Bioresource Collection and Research Center, BCRC) 2 %
Skl 12605 2 BRI Lo & e B B)IS AP L RS BRI AR G 7 R R
Bod WAL p 2014 £ T FHp w R EL BT T %R E BB KRR R
Bl BEING AL wF KRR A E S RFEFERLT AR T
FE e TTC BAA T 28Cx4 2 2 3 A B FLFEERT?
HATEAG S HFFA) > ¢ B S d o b9 &~ T~ 3Rk 2 FdE (Schaad

etal, 2001) o 4= 45 r2 gt R 247 > % 74 K PDA 354 A 23 5% - 3
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RAb i A BIREE AT TTC B R 1303 249 F i ad  HFTF

FARRR 2 B el 1l R AER ARG A R A3 A B ET

T EApR R T

(=) #kre FA Stk R dhp)

Eg%?g;;gé*gﬁg;%;;%i;;%@ o & R T A H-P L T2 ik d (Fusarium sp.)
lde » 2t 4 A0 B2 i Z AR AT LA B SogRe ) (Mfosr 0 20125 35 o
2012); At 2 pE g2 B E R L p (4% 0 2012) e Ry & o fhd SR
FleTilAce LA GFRE RN TAIFF LR T BE v WAL R FAT
ﬁﬁﬁiiﬂﬁ%ﬁﬁébﬁﬁﬁzﬁﬁﬁm%%?ﬁiﬁﬁﬁiﬁﬁﬁﬁiﬁ
Hriedh o Ra @ AR SRR N2 RIRR LR FIRL R R

AR B 2014 E Py R ALY E F RIS LR FA bk TR
By 8% gl AR L X b opMe AR F A MBRR Y S
i REMA B TR AIFRI AR~ R F Rop 4 2 Fkae FxR
R IFFERFCFLLBBRY Y FEENRA IR I LGP I RBE LR
A Y2 MR ER T L AR B D HBE S TIHRE AT RS

ﬁ%@igﬁﬁg&@ﬁ&f9$mﬁﬁa?ukg AR AR AL B
A RESE I SRR AR RFEERG U RwEFAERY PHEE R
%uabﬁwﬁipfﬂ#%uFDA%%%%%iﬁﬁbﬁ%’ﬁﬁkﬁﬁﬁ

lwF e L FFE RS R SR E R T A

(=) A~ dtm R R
* ‘“j)lf;]/”\%ﬂif%#%%ﬁ? AN G T LN R EFY w2 G e

FIR i )2 LR AT 0 AR § R BAE T A TIE R R
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Rp4 BAREGE - 2R %RUEE D HGO2 #7485 2 Bk E B4R KRBT Fin R
foo XSRS RD FR o LEP mE A Sk HG02 2 Xpd o KA A4
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PRRAL A W S Bop il TEG BB TN At e B2 WRRDR
ER2 %R Ap ke B2 P5%3 /%@’/faf% BABKREFE2Z LR 4RIE
TG E R RL ALV FRE ARG PR KR FE O TR RS
Mk BT SR P L BT Fi
VR Sk R KRB 4 2 A R HG02 2 g :J?a'lé‘_ Pk ET Y
FIg e mBkE R REERERH A R BAL P AR & ERAER 2 A
NRERRM AR RS AR AL AFAF AT RL AT
P ARE R A R A R A A TR e R LA B B
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7 F BT a5 X 7 Burkholderia gladioli © @ ‘w4 3tk HGO1 2 B 71 & 47 1t
¥ 2% 5 Klebsiella oxytoca -
Klebsiella oxytoca % Enterobacteriaceae #* Klebsiella &2 # § * 5127

(Brenner et al., 2005) » & - 48 * & @A 7 & 7 (Gebel et al, 2002) » 2% @ gt i i

‘ﬁ

,aL

ﬁﬁ%ﬁ@iﬁ%ﬁﬁdiﬂbﬁﬁip B S BEAKRS T E R F RS

cHt R FIES R R F T o AR RERY AR AR RFAERT R
FFAL A TR AR HRLEAAET BTR R E- HEFEH

Burkholderia gladioli & 4~ #t 4% ¥ § 2 2+ RS Sl I S TE -3
R &2 430 (root rot)(Severini, 1913) « £ 1 & F it > SR G R E F A de
AE ~H ETSr 2 B4 (Tsuchiyaand Muko, 1963; ¥ % - 2008) - #7717 % % &
Tt mE A SRR SR XA RN pRFERG AR RLFL -

Bt ias. R b2 3 % FE A& 0 4 Burkholderia caryophylli 31422 % &
AR PDABER LS 30CHE 2 13 TS EFERE - RF

FEE ST AL F2MAEE (B5F 0 2007) 0 KA Y FEAURED - &

o

<

)

i MR ET L A2 A 3 0 % F & % 4 £ Burkholderia gladioli 4pi12- Ff8 0 P

EY~

254 p 23SIRNA RASEHNE G B RAL - B2 B 315 |7 B
%_ Burkholderia gladioli #* - 4= #& (Whitby et al, 2000) -

pERBEHIEHRE A 42 ARg HG02 4 ik DNA A7t fHig % 03 K 4p
MRF BT ARG - S R R HG02 A stk S A g XA
LR

AP FHP ISR 9 ARE R R

() 2F P FHP s mEE Bpck 27y
MZ AW A ST 2P REE SRR SRR YRR L
Bl 8 ARt MBSk AN AR RV AL ARY 2

TR MF IV AL AGKRELLSK R E T BE RS R EH
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