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Table 1. Non-target bacterial isolates used in RAPD and PCR.
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Bacterial strain

Strain number

Acidovorax avenae subsp. avenae
Acidovorax avenae subsp. citrulli
Acidovorax avenae subsp. cattleyae
Agrobacterium tumefaciens
Burkholderia andropogonis

B. caryophylli

B. cepacia

B. gladioli

B. glumae

Pantoea agglomerans

Pa. ananatis

Pa. dispersa

Pectobacterium carotovorum subsp. carotovorum
Pe. chrysanthemi

Pseudomonas aeruginosa

P. cichorii

P. fluorescens

P. putida

P. syringae pv. glycinea

P. syringae pv. lachrymans

P. syringae pv. phaseolicola

P. syringae pv. pisi

P. syringae pv. syringae

P. syringae pv. tabaci

P. syringae pv. tomato

Ralstonia solanacerarum
Xanthomonas axonopodis pv. dieffenbachiae
X. axonopodis pv. vesicatoria

X. campestris pv. armoraciae

X. campestris pv. campestris

X. campestris pv. mangiferaeindicae
X. oryzae pv. oryzae (X00)

X. oryzae pv. oryzicola (Xoc)

CH12 ~ Aad ~ Aa5 ~ Aa8 ~ Aad
Aac9801 ~ Aac9802
Pha9811

AA19

Panl

Co8 ~ Col10 ~ Tw7 ~ Tw9
BCRC 13208

PA1-26 ~ 28

B. glumae 01 ~ B. glumae 06
YX7

PA13199

BCRC 12189

Zan55 ~ 72 ~ 75~ 130 ~ Osb
Ech 83 ~ 9356 ~ Os7 ~ Sf18
Pae

BCRC 12682 - sf75

Pf

Pu

Psg

Psl

Psph

Pspi

Pss

Psta

Psto

la52 ~ 1a85 ~ Pss 05

A072 ~ A245

Xv12 ~ 153242 - 58
Hr8 ~ 17 ~24 ~ 31~ 45
Xcc9901

Xcm13182 ~ X58 ~ M42 ~ 49 ~ 50
XM27 ~ 30 ~ 42 ~ XF-111
[-1C ~ F-9b ~ H-1 ~ K-1b

M-S E (Southern hybridization )
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HEUR YRR - E e LLE MR~ BG4~BG9~BG12
F BG23 55 4 BREMR R HA AR DNA Fyfbihl - B
OPT-7 51T RAPD [ZfiE » i HIE IR AL EIKIZHY

HBAEERE DIBE T AR EHE LR DNA EENFITHERE
_E > FEF] DIG High Prime DNA Labeling and Detection

starter Kit 1l 21 (Roche) E4H{KREE AT BRETHES
[ RERATMISIIE » B2 P X-ray &R #EITIRE -

H—% DNA R B2 B RAXIRE 7
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KB E M DNA R EZEIEAGLL TOPO TA
Cloning® kit (Invitrogen) 7 5hsRBH K Hseu 22 A @il
77 - Pk 2 BEFERRLL EcoRI BRIV #EF TR K 74T - DAHE
Tolth H OB Ra A EE R B MR ERipke] 2 SR
SEH R AEYIRI RN SUETTZEEEFF 1% > #5H NCBI
(National Center for Biotechnology Information - £ 52
AR B L, http://www.ncbi.nlm.nih.gov) #1743 [
BB (GenBank) Y& FyELEL S - MK I A 51 AT H
Vector-NTI 8 (InforMax) {74E2%:tH & G+C ELflEss »
NG IEREEICER  (hairpin) > H 5[5 A1) (primer
dimmer) &R/ b 2 IEE 5[F (forward primer) J¢JZ[A]
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FIFHZE—MRE

DNA B—MHIE © il 24 HRocE i
MEEE BG Hiffk~ DNA > DL K. Acidovorax avenae subsp.
avenae (Aaa) ~ A. avenae subsp. citrulli (Aac) - A. avenae
subsp. cattleyae (AAC) -~ Agrobacterium tumefaciens (At)
Burkholderia andropogonis (Ba) ~ B. caryophylli (Bc) ~ B.
cepacia (Bce)~B. glumae (Bgl)-Pantoea agglomerans (Pa) -
Pa. ananatis (Pan) - Pectobacterium carotovorum subsp.
carotovorum (Pcc) ~ Pe. chrysanthemi (PCH) -~ Pseudomonas
aeruginosa (Pa) ~ P. syringae pv. syringae (Pss) ~ P. cichorii
(Pc) ~ P. fluorescens (Pf) ~ P. putida (Pp) ~ P. syringae pv.
glycinea (Psg) ~ P. syringae pv. lachrymans (Psl) ~ P. syringae
pv. phaseolicola (Psp)- P. syringae pv. pisi (Pspi)~ P. syringae
pv. tabaci (Pst) ~ P. syringae pv. tomato (Psto) - Ralstonia
solanacearum  (RS) Xanthomonas axonopodis pv.
dieffenbachiae (Xad) - X. axonopodis pv. vesicatoria (Xav) -
X. campestris pv. armoraciae (Xca) ~ X. campestris pv.
mangiferaeindicae (Xcm) ~ X. oryzae pv. oryzae (Xo00) ~ X.
oryzae pv. oryzicola (Xoc) & ¥ 2 DNA - DL
BGRPF3/BGRPR3 5[4HiEfT PCR » DURIEEZ5 [ F4H 2
B -

FEEEHYERRR DNA THEE—MEE, © R Ok

BG4 - BGY - BG12 & BG23 > DNA 437Igi [t EfEfy
EikZ DNA &HDIELGLIRE - F5HIE 10 ng HYE
ik Pt g R #ET PCR RIE » DUT ittt R
R MR B AY R R B B > PR st 2 5l 4
BGRPF3/BGRPR3 ¥} BG Eiff~ DNA ZE&E{jEHE—
M

IR E AR HEE— M © £ BG4 - BGY »
BG12 K BG23 EtkThlEEI NA BEE HitE 24
hr 1% AR KT YRR R 10° cfu/ml > st >
Aaa -~ Aac ~ Ba -~ Bce ~ B. glumae ~ Pa~ Pan~Pd~Pc RS -
Xav ~ Xem ~ Xcec %5 6 & 13 FEIFFEAVERIRA 3 A5 &
WIS 2 EE . 2R DIRE/KEY BRSNS
10* ~10° cfu/ml » F{EMRIERERE e & HIBLfHt > BG Hitk
ZHEHR 10° cfulml DIEELERRE S - BENREL Hseu %
A @ sk E DNA > i BGRPF3/BGRPR3 5|
T4HH#EST PCR BAEE RS » DIOHIERAR fn A At I A
HIHHE - B A g #5141 BGRPF3/BGRPR3 &M BG
R HE—E -

5 FAHERUEHIE

DNA BT : /7 ilfF ket BG4-BGY -
BG12 F; BG23 » DNA 435EY 100 ~ 50 ~ 10 ~ 1 ng/ul
J¢ 100 ~ 50 ~ 10 ~ 1 pg/pl FERFE - A PCR & EY) -
[EAES FERGRE By 20 l - % EAICHEME MR E(T PCR > [ZE
T E KN MW st 2slF 4
BGRPF3/BGRPR3 #:{T PCR FZJfE K BE Kk AT MEL#EH
EHIBAERS BG ik DNA ZEEUY -

FRBSEALE ¢ Rk BG4 - BGY ~ BG12
K BG23 ik Y NA EEEE 24 hr 1% DUREKEE
AHAHEE ODgyo Z3HfE B 0.3 (49 10°cfu/ml) » 1L 10 f%
LR - (4R 10°~107 cfu/ml » AGHUEE ~ 41
% DL spiral plater (model D, Spiral systems, Inc.
Bethesda, Maryland) (435 NA Efg o &8 30°C 23
24 hr 1% > STEEAMEE > DRI HE - BE
1] A % 0% 2 B R K A AL U7 0A A< HL DNA > Sz BL
BGRPF3/BGRPR3 Fy5[F-4HiErT PCR EEE Kk 734t LUHI
g [T BT -

BG 5| F4HBHE B MR
TRET#EMN BG B—M5 72 igesogh &1 %
B 5[ FRAIERE [T (F) » DIOEEE e
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Table 2. The sequences of BG-specific primer pairs that are used in this study

Primer Sequence Product size Reference
gmgig; QSQECT;ETAGTAATTCT'\AA(TBSSS%AG 468 bp Bauernfeind, et al., 1998.
gmggg; é;ﬁ,i%?ﬁ%ﬁ;ﬁ;ﬁ%&ﬁ 388 bp Bauernfeind, et al., 1998.
gg:g:g? ggg?ggggg$gggg%2 479 bp Maeda, et al., 2006
BCINCITSR  ATCTGCGGATCAAAGCTCGT 740Dp  SuP.Y.2009

Pk BGO k24l DNA FRfERiA[FERE (4357 100 -
50~ 10~ 1 ng/ul Kz 100 ~ 50 ~ 10 ~ 1 pg/ul %) » DL
Burkholderia cepacia BCRC13208 -~ fi5j 5, Z<Hl DNA fill A
PCR & [ZJEY) (LRI ERSTE Ry 20 wl » 73 RIS ATl
Z VEME R ETT PCR - SEIRHETTERE K oo » DURIGE
SIS T B B -

YR R

{2 Wang @9 i 5 7 A oI — % - OB
HY S R 4li{ 1% BG4 ~ BG12 ~ BG14 ~ BG18 - BG23
FREMRZ B A S 50 41 0.5 N NaOH 57 2 i
EEELE T o RATIUT AR DNA > FRIFEGET 2 51T
41 BGRPF3/BGRPR3 J XX ik # * ~ 5| + 4
CMG23-1/CMG23-2 DT PCR R JE R Bk AT » Al HE
B HAR 2 2 -

FER PCR ISR A A THEME M EPRE
Z4H&

HREBIERT BGO FHEIRIE NA P B85 &E 24 hr FLIET
FNER R IR EE R - BN = VB3R ETY
WP EERE% 1-5 RIARIEE H R SR B & e
G LR A AR A SR 2 B AL 0 RHERBEEE R 4HAR IR DA
110 O ASEE/KIGEIZUREE - BB R ARAT L 7/ E 55 HL
DNA - H{ 10 ul Fif# 10 5% » FEHL 2l fHURIENT > DA
2|41 BGRPF3/BGRPR3 T PCR [ZJlE R, B K 5HTT o

FEF PCR {2 IFH ROBE{DIATE 1 BEBTR > B RAE

IS S 5 () P ST M BV B
SEEPIR RS - HRT 5 BT FRA -
R GUARETREE DL 110 I ASERDKIERIZIE S L
SEMRIRATILT A3 DNAS FREE 10 {5k FEI 20 fi

FstEhi DAFTEEET 2 5741 BGRPF3/BGRPR3 #:{T PCR
JZ E R BBk 5 AT
DL RAPD #FEE—4: BG-T20-650 F B

DABSHE B T BT BG4~BG9-BG12 K BG23 % 4
PRERZ 4 DNA Fyfbihiz DNA » Bl OP %514t 100 45
PEM%S [ F#E9T RAPD Z3#f7 > FH&SSR{SAD - Hef OPT-20
PEMS | TAHAE =R 24 MREESD 2R M
E BG Hfkr]E4: 650 bp 5 EF (data not shown) -
S OPT-20 BAELMIEREATAMES 24 DNA (FR—) Fié
HR#ETT RAPD FZJE > i DAg% 650 bp DNA F ER(E FulZfik
PREFLUBEITR T RES S - S5RBURIL 650 bp T H el
BG Etk KT HEHBEAUREE 2 BG HMA A St
(81— A~B)> LT Wb HfEsR L 650 bp F By BG
PROVAEE By HBLHANIATEAYE#74E OPT-20 RAPD &
AR BT -

i —4Di% H BSERY pCR®I1-TOPO A » 44 5
PR13BG-650 bp » #EFTHEIZAE GG R A % A B2 80E
o KZEUEFE > KIFYILL NCBI LEESERER > &
HEFEIR#IR A2 650 bp DNA FE:Z & EHA 99% DL
ZAHEME (identity) - HELHECFHHHEEY) DNA fp
FIE AR AT S - REL BB B A YIE T R B 358
7 BGRPF3 . BGRPR3 5|F4f > Z1%#E{TH AT PCR
TR RIG « A R AR 5 [ LA BT W 2 WAL 2 P M T 2 B
A% BG R HAIFAZAVE —iC#E{T PCR KfE » H
[ & 2 S i sk B g 5 E By () 95°C 1 min> 1 {EIfiEER
(b) 95°C 30 sec ~ 60°C 30 sec ~ 72°C 1 min - 30 {@E{EE ; (C)
72°C 5 min > 1 {E758E > Eik4ERERZS T 4N
BGRPF3/BGRPR3 i H A I ARV B IR &2 A= ol B
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1234567 8 910111213141516M

650 bp

650 b

[&— - (A) LIEEHES [T OPT-20 JEM] RAPD T3 A ikl BEphim i b HoAth Bt XA B Bk < Bk Bl - (B) IFHEEME
EH SR PR BG ERRAY T20BG-650 FEstH#EI T2 B HRES K E - 1-2 > itz Burkholderia gladioli BG Bk BG4 -
PA2 ; 3-16 - fiElIEfEAYERE Acidovorax avenae subsp. avenae ~ A. avenae subsp. citrulli ~ A. avenae subsp. cattleyae -
Agrobacterium tumefaciens - Burkholderia andropogonis ~ B. glumae ~ B. cepacia - Pectobacterium carotovorum subsp.

carotovorum ~ Pantoea ananatis - Pseudomonas syringae pv. syringae - Xanthomonas axonopodis pv. dieffenbachiae - Ralstonia
solanacerarum ~ Pa. dispersa (BCRC 12189) - X. campestris pv. campestris (Xcc9901) ZEHAWIEIEAYEE - M & Bio 100

marker o

Fig. 1. Agarose gel electrophoresis shows RAPD patterns of Burkholderia gladioli BG strains and other bacteria using OPT-20
random primer (A) and Southern hybridization of the RAPD products with T20BG-650 probe cloned from Acidovorax avenae
subsp. cattleyae (B). Lanes 1 - 2, B. gladioli strain Bg4 and PA2; lanes 3 — 16, other non-targeted bacteria: A. avenae subsp.

avenae, A. avenae subsp. citrulli, A. avenae subsp. cattleyae, Agrobacterium tumefaciens, Burkholderia andropogonis, B.

glumae, B. cepacia, Pectobacterium carotovorum subsp. carotovorum, Pantoea ananatis, Pseudomonas syringae pv. syringae,

Xanthomonas axonopodis pv. dieffenbachiae, Ralstonia solanacerarum, Pa. dispersa (BCRC 12189), and X. campestris pv.

campestris (Xcc9901). M, Bio100 marker.

» B EEE{RE > BG EfkaE4 350 bp H—
PEF B (data not shown) -

BGRPF3/BGRPR3 5| F4H > HE—M

L1 BGRPF3/BGRPR3 3|F-4H#E{T PCR - Izt 24
PR E SRR~ BG bk @ 458N 24 FREMRITAIHY
fEH 350 bp 2 ES 5 Wi BG4 - BGY - BG12 % BG23

AT DNA 53RN AZERANY Aaa - Aac ~ At~ Ba -~ Bc »
Bce +Pag ~ Pcc ~ Pch ~Pa~Pc~ Pss~Pf-Ppu-Psg-Psl -
Psp ~ Pspi ~ Pst ~ Psto ~ Rs ~ Xad ~ Xav ~ Xca ~ Xcm ~ X00 -
Xoc ~ Xee %5 8 J& 21 fd# - Hk 97 PRELGIREEAVEIK
DNA #:1T PCR ZJE » i R824 BGRPF3/BGRPR3 5|
TAHECHIESERI SR > BG HiRE—M (BZ) - &ifF
ELEITE (10° cfuiml) £ BG EFRRMES MR



= (10° cfu/ml) 2 JEFE4NE (Aaa ~ Aac ~ Ba ~ Bee - B.
glumae ~ Pa~Pan~Pd-~Pc-RS-~ Xav-Xcm- Xcc % 6 &
13 Hitk) - & 5% H DNA % F L. BGRPF3/BGRPR3
SIF4H#ErT PCR BF - {HPARHIE BG 2 H—F B -
TR ET 2 5 | AR R f R A L E IRV A RN - R
BG EFEIEHE—4 (data not shown) -

BGRPF3/BGRPR3 5| F4H > BEE

k3% BG4-BG9-BG12 K BG23 ik HHET4 DNA i
7\ BGRPF3/BGRPR3 5|41~ BT » (K] HIE] 10
pg 1) DNA : B[ B[ T4 CMG23-1/CMG23-2 @
#EFT PCR - HIIFE(ER)S 1 ng DNA i & B BA&ArRY 388
bp ZEERVEY) - L BG4 HPREF &% 2 MR RO
% BGRPF3/BGRPR3 %5 |F4H > & » FIH 05 N
NaOH 775/ B e 3dfitat i - (HHAS DNA Y5
RAECHNEZ 5 | FARECHI R 2 RS - PCR EAE R
ST Pkt 5 TARRE AT EHIE] 1.87 x10° cfu/ml (&
RS

M 1

350 bp —»

2 3 4 5 6 7 8 9

BRI P 5 [T 2B 45

BG 5[F4HERUE NE M

LGRS BGO ik AR ENREA4I{L DNA JHIE
X BE # %2 =4 BG H — M5 74
GyRB-IDR/GYRB-IDF @ + Uni-ITSF/Uni-ITSR @
CMG16-1/CMG16-2 @ % Dl R & BF %8 7 3% 3 ~
BGRPF3/BGRPR3 5| F4HAVEERUE K H—: - LR
HE1: GYRB-IDR/GYRB-IDF J Uni-ITSF/Uni-ITSR > &
BUEETTE 10 pg » {H¥f Bee A% REY) (data not
shown) ; CMG16-1/CMG16-2 5|F-4H¥%f Bce #EEY) > H
H. DNA ZEfUE{EZE 1 ng (data not shown) » fIAWHZEFT
#Et 2 BGRPF3/BGRPR3 5| F4HNHEEME T 10 pg
(B =) > H¥f Bce RNEZEA(E{TEY) (data not shown)
LB &S AR A Jt ek at < BGRPF3/BGRPR3 i
EIEFAR BG JRIEE M -

AR MEIDRRE EE RS E

%M BG4 - BG12 - BG14 - BG18 - BG23 ik~
Bi—57% > FIF] 0.5N NaOH 75 fiEA=EH] DNA » FbL
AHFERTEET 2 5140 BGRPF3/BGRPR3 J#E{T PCR fZ

10 11 12 13 14 15 16

& = ~ s7RIEFRAWFEFZE 2 54 BGRPF3/BGRPR3 (350 bp) £z CMG23-1/CMG23-2 (388 bp) [Bauernfeind et
al.(1998)] - izt Burkholderia gladioli (BG) ik DNA 2 {E %2 - M % Bio 100 marker-1-8 4351 5 B. gladioli BG4
~ DNA100-50-10~1ng 5 100-50-10-1pg % &L BGRPF3/BGRPR3 #:{T PCR 4555 9-16 Hllf BG4 .~ DNA
100 ~ 50 ~ 10 ~ 1 ng & 100 ~ 50 ~ 10 ~ 1 pg/ul A DL CMG23-1/CMG23-2 #{T PCR 455 -

Fig. 3. The detection limit of the primer pairs BGRPF3/BGRPR3 (350 bp) and the reported primers CMG23-1/CMG23-2 (388
bp) [Bauernfeind et al. (1998)] for Burkholderia gladioli strain BG4 DNA. M: Bio 100 marker; Lanes 1-8: respective DNA
content is 100, 50, 10, 1 ng and 100, 50, 10, 1 pg with BGRPF3/BGRPR3 in PCR. Lanes 9-16: respective DNA content is 100,
50, 10, 1 ng and 100, 50, 10, 1 pg with CMG23-1/CMG23-2 in PCR.
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1-5 % BG4 -~ BG12 - BG14 - BG18 ~ BG23 -
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Fig. 4. Specific detection of Burkholderia gladioli (BG) strains by PCR with primer pair BGRPF3/BGRPR3. The DNA of
individual colonies on agar plates was extracted with NaOH and used as templates for PCR. M: Bio 100 bp marker; Lanes 1-5,
single colony of B. gladioli strains BG4, BG12, BG14, BG18, and BG23.
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Fig. 5. The development of disease symptom on Phalaenopsis leaves that were artificially inoculated with B. gladioli strain

BGO. At the 5™ day post inoculation, the inoculation site developed to restricted (A) or expanded (B) symptom.
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andropogonis ~ B. caryophylli ~ B. cepacia ~ B. glumae ; 6 & %] Pantoea agglomerans ~ P. ananatis ; 7 j& %] Pectobacterium
carotovorum subsp. carotovorum ~ P. chrysanthemi ; 8 J& 4] Pseudomonas aeruginosa ~ P. syringae pv. syringae ~ P. cichorii ;
9 & 4] P. fluorescens ~ P. putida ~ P. syringae pv. glycinea; 10 &%) P. syringae pv. lachrymans - P. syringae pv. phaseolicola ~
P. syringae pv. pisi ; 11 J& 4] P. syringae pv. tabaci ~ P. syringae pv. tomato - Ralstonia solanacerarum ; 12 ;& %] Xanthomonas
axonopodis pv. dieffenbachiae ~ X. axonopodis pv. vesicatoria ~ X. campestris pv. armoraciae ; 13 & =] X. campestris pv.
mangiferaeindicae ~ X. oryzae pv. oryzae ZEJEERVERE - M : Bio 100 marker o

Fig. 2. PCR amplification with the primer pair BGRPF3/BGRPR3 using mixed DNA containing Burkholderia gladioli BG12
DNA and the DNA extracted from non-targeted bacteria. Lane 1, negative control; Lane 2, Burkholderia cepacia; Lanes 3-13,
the mixture of Burkholderia gladioli BG12 DNA with the DNA of non-targeted bacteria at 1:1 ratio (v/v) is used as DNA
templates for PCR. The loading sequence of the non-targeted bacteria used in the experiment is listed as following: 3, the
mixture of Acidovorax avenae subsp. avenae, A. avenae subsp. citrulli and A. avenae subsp. cattleyae; 4, Agrobacterium
tumefaciens; 5, B. andropogonis, B. caryophylli, B. cepacia, and B. glumae; 6, Pantoea agglomerans and Pa. ananatis; 7,
Pectobacterium carotovorum subsp. carotovorum and Pe. chrysanthemi; 8, Pseudomonas aeruginosa, P. syringae pv. syringae
and P. cichorii; 9, P. fluorescens, P. putida, and P. syringae pv. glycinea; 10, P. syringae pv. lachrymans, P. syringae pv.
phaseolicola, and P. syringae pv. pisi; 11, P. syringae pv. tabaci, P. syringae pv. tomato, and Ralstonia solanacearum; 12,
Xanthomonas axonopodis pv. dieffenbachiae, X. axonopodis pv. vesicatoria, and X. campestris pv. armoraciae; 13, X.

campestris pv. mangiferaeindicae and X. oryzae pv. oryzae. M, Bio 100 bp marker.
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ABSTRACT

Hseu, S. H., 2 Shentu, H.,? and Sung, C. J." 2011. A specific primer pair for diagnosis and detection of bacterial leaf spot
pathogen Burkholderia gladioli of Phalaenopsis orchid. Plant Pathol. Bull. 20: 39-51. (* Department of Plant Protection,
Fengshan Tropical Horticultural Experiment Branch, Taiwan Agricultural Research Institute, Council of Agriculture,
Fengshan, Kaohsiung, Taiwan, R.O.C.; 2 Department of Plant Quarantine, Bureau of Animal and Plant Health Inspection

and Quarantine, Hsinchu, Taiwan, R.0.C.; ® Corresponding author, E-mail: shhseu@fthes-tari.gov.tw)

Bacterial leaf spot disease, caused by Burkholderia gladioli (BG), is a new bacterial disease on the Phalaenopsis
cultivation in Taiwan. In this study, a highly specific primer pair was developed for diagnosis and detection of the
pathogen. Totally one hundred random primers were used to find specific DNA fragments of BG, and a specific DNA
fragment of 650 bp amplified by the primer OPT-20 was identified and cloned into the pCR® 11-TOPO vector. The specific
DNA fragment of 650 bp was sequenced, and the specific primer pair BGRPF3/BGRPR3 was designed from the
sequences for BG identification and detection. In order to elucidate the specificity of the primer pair, totally 97 non-BG
bacterial isolates, representing eight genera and twenty-one species, were used for further testing. The results showed that
only BG could produce a unique 350 bp fragment. Detection sensitivity of BG using PCR was between 10 pg for purified
DNA and 1.87 x10* cfu/ml for cultured cells, and the sensitivity and specificity were not affected when BG cells were
mixed with other non-target bacteria. The detection time for identifying BG cells by PCR with BGRPF3/BGRPR3 primers
took only 3 ~ 4 hours. The primer pair was further used for detection BG on infested Phalaenopsis orchids and proved to

be equally effective.

Keywords: Phalaenopsis, Burkholderia gladioli, primer, diagnosis, identification, detection
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