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2006 HFE K 0 AR $RR Al e B S [ROR B 2 B e Ak B Acidovorax avenae
subsp. avenae 5|¥E. 2 B EE GERLIRE » [R5 — R B AT 5 | EE AH BRI 2 - 320 BEAS AE B A
1R EZRIE R Burkholderia & » F1L ¥t Burkholderia J&MNAN[EIHRIRE L] B. andropogonis (75|
¥t Pf/Pr) » B. caryophylli (5|7¥} 20L/20R ~ nL/ nR) > B. cepacia (5|11 CMG23-1/CM23-2) »
B. gladioli (5| 1-¥t CMG-23-1/G-23-2) % B. glumae (5| 1%} 1418S/1418A ~ 1419S/1419A) EHE—
Tz 5] F#1E1T PCR #55E - #5 RSN FE - BE AR R B B2 UK Burkholderia J&MNRIREY)R
JFE ANNE] > #€ Biolog ~ AE M/l 5> # e 16S rDNA Z555 Ml B 86 A% IR (K 5% Herbaspirillum
huttiensis o {5 11 FHEEEFNEALE M0 FHUR B T BRI A R Z HNFIECR. - RERBRET SR 24
SRR TR 2 A RN IR AL » H B OEEAEE 25 REHNSI LU IR 2 B R - B S DAPUER 2 2
ZEFISC R » HAU R IR R VUER 5R ~ PAPUER MR ~ ZEGMGE ~ S0 - 2 (REEMIE - Sl
F o~ QR ~ wlEE S AL ~ BRI K = TThi g o

REERR  BEE ~ M TEIRE RGN  RG RS E ~ SRR
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E ¥ (Turmeric) (EHEEZRELERE S
(Curcuma longa L. » XK EEE) KEEE (C.
aromatica Salisb » N HEE) » FEEMAH EE—
" Hplfy & E SR (curcumin) ~ K ~ 1HE ~ EEE
B~ ABHER ~ B AEES > BYISAUERH > B
W Z FREEMRE ) 2 o TEEE B RN AR
@ #& Pseudomonas cichorii 5| € HY k5 | & »
Pseudomonas spp. 5| &€ B BE B 5 K& Ralstonia
solanacearum H|FERTFERG IR " o 1F 5 I A 5
TR EE L Acidovorax avenae subsp. avenae 5|2
ZEEIERR Y o (B [E]RF TR RO AS RS bt
SRS — R R 0 LB 1991 EAREE ALY TE FoKAH
FR[EIIRE 827 A. avenae subsp. avenae (J& P. avenae)
Burkholderia andropogonis (/X P. andropogonis) FifEIH
R 0] 51 E BKAREE R Z 1 A R > R AFoe £

TREIRZ ARFNIR < Rtk - W1 TH) D EE TR -
HEHRRZ% -

PHRHEL 5 i

PR A

R R 15 4 AT e B BRER SR T sk (B S
FREEE) AHAR EEIKEIR > HREE B R 8 LB TR bR
an 0 A8 75% WK R TN R 0 DL 1% R & I
(NaOCl) ¥yt 30 1% » FHESIER KIEGE 3 R > Z1&Y)
R s B (e B A2 Ji o LG - (LA JHETR] 2B /K K
iz 1 LARS B Bty FOGHH R R P R > IR 8 G i A
(nutrient agar » NA) ZPfx - i 30°C & —K
% > PRHCEE —B % 0 FREERS NA Pl - B8 =R 1%
LI Bu w5 » Aif8 % NA RHEHH ©
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o5 o0 B B B 2 AR B R ) RS S NA R
£ »30C — K% BFIIEEZA BT - DLopoloedl
{# (spectrophotometer, Bausch & Lomb) Z%s H IR 5 il
(Ago) 5 0.3 (10° CFU/ml) {EmHe fRis » DG 48 7
oy B ST BB R BRI B SR R
IERVERE o 539M#A BuO1 ~ Bu07 ~ Bu22 FffkaAE
PR > DUHE BRKCE IR - AR Fou 53k B A it 0 LA
W% T RS B (KB E) Mtk b DI IRER
PR - B 30°C AR > W ORIRBREYEIBLS > i
ROERIIEL > IR B R R SR ol TR o
R T R 2 M A [A] -

I A 2 B AL

Y BuOl ~ Bu07 K Bu22 BUGAEKIE NA R
£ 30°C TR K% 0 AV EK RS 21 2%
salsYL g (PTA » pH 7.5 » & 0.1% bovine serum) » &
> Hitach -7000 HYZ#:%E = FREAME% (Transmission
Electron Microscope) %Sl 2 RE K Hif & o b %
Schaad ¢ K Garrity 58 A "2 17 A3 A L 3l
T 0 DABEE HAyFamhAr

Biolog Identification System 2§l i 8 &

I BuOl ~ Bu07 J Bu22 AR » s hIRGE
A BUG™ Agar (& FHIA Biolog Universal Growth Agar
57 g) FEEELHHKY 16-24 /K » EEHIERS BUGM | »
5% 24 /NRfE o FEHHHERRYFS GN/GP-IF buffer (0.4%
NaCl » 0.03% pluronic F-68 » 0.01% gellan gum) H1 » 3
BT 63 % T (Turbidity) » 47 FIJIA Biolog GN2 &
% (Biolog Inc. Hayward » CA) 1 » &FLITA 150 w1
HHERRAUR » A5 30°C MhGE 4-24 /NRE » 212 OGS
FHIEE - R E Flim A SEL Biolog GN2 &EH}
(Biolog 6.1 hR) Lb¥f » DIk HAHE ((Khkna S HAEY)
BH R0y B IR A RIS E A -

LT A AR 5B B S8

A BuOl Jz Bu22 @{EAE bk - 2 hlkEE RS TSA
(BBL tryptic soy broth 15 g, agar 20 g) b5&Hr » HHr
MR IERERE S > EITHE —LEE
(saponification) JZf& : sl A 1 ml reagent 1 (NaOH
45 g » methanol 150 ml » ddH,O 150 ml) » Z¥% 5-10
¥ 100°C JKiy 5 7rdE > FER 5-10 £ 2 100°C kit
25 g - o5 BRI (methylation) SR @ A
2 ml reagent 2 (6 N NaOH 325 ml » methanol 275 ml) »

A2 5-10 70 > 80°C 7Kt 10 7y > AR (E vk
b) o BB =R AT (extraction) : fj[LA 1.25 ml reagent
3 (Hexane 200 ml » Methyl-tert Butyl Ether 200 ml) iffi
TRZ) 10 778 - BRER Y & > BERIER OKE) » 260U
R BlE Yt (base wash) @ I A 3 ml reagent 4 (NaOH
10.8 g, ddH,0 900 ml) » & NRZE) 5 /78 » FRERF
s HorTEAN EA o AT HUEER B K A E -
GHEh 2P LEEHE NG > g et g
Z 213 GHIEER GC /NE o 5ERE FIRATEIER » LR
THENTE RS GC—MS (HP 6890N, Agilent, Palo Alto,
CA, USA) 3174347 » ilfi LL MIDI Sherlock® Microbial
Identification System (MIS) Z &} ELEHT » LUE R
IR IR R AERE Y o

16S rDNA €5 e B s

EEHY BuOl & Bu22 » {F NA Bt b 25
7% > LL DNeasy plant mini kit (QIAGEN, Hilden,
Germany) fl{ genomic DNA 1% » FfffliE 16S rDNA
universal primers 8-27/r1510” {7 PCR Mg » 5] 1y
JE#) 1.0 mM » 5350 A PCR KX EY) : 10 mM
dNTPs » 1 units/ x1 RealTag DNA polymerase (Real
Biotech Corporation, ROC) » L1 5.0 1110 XHJPCR &
JEAR L > #E I FEREFERS 50 11 ° PCR MR GAESELL
94°C X[ 5 min » Z1%3#£1T 94°C 10 sec » 55°C 30 sec *
70°C 90 sec > Ht 30 {EfEER - F AT 72°C 5 min 1
Ef5ER - Mg 2 AR DL 1.0~1.5% agarose 17 #EVK
T GRS Z T BGETTRE T (sequencing) ¢ PG 4]
LA NCBI (National Center for Biotechnology Information
» EFEIBERAEYEHCE BHAuL) fil SDSC-Biology
Workbench (N AKER 2 BBt 2F 5F 3 4% s R L) 2
BLAST (Basic Local Alignment Search Tool) 31741 Lt
2o

FEH PCR (Polymerase Chain Reaction, PCR)
B e BT R

IV Bul~3 ~ Bu6~7 ~ Bul0~23 % 19 ZHIKIER
HEEARIPR 52 Burkholderia J&PNWIREY) R AT 54T HE -
FAE B EEDE N B. andropogonis ~ [ W& ZE IR
B. caryophylli (38 HSHARETRR) ~ PR TR R
B. cepacia (WHEE D ~ BALURIERNE B. gladioli Jt
IKIEFENERE B. glumae 55 > { Wang 55 Z 775080
B DNA » FI AL 2 1] 1ERS DNA & - LIA|
-4t PI/Pr $85€ B. andropogonis #1EY » L) 20L/20R K
nL/ nR $&5€ B. caryophylli"® » I CMG-23-1/CM-23-2
85 B. cepacia FIE® » LL CMG-23-1/G-23-2 #&5F B.



gladioli HFE® » LL 1418S/1418A F 1419S/1419A #7E
B. glumae IR > 53 BIMEIT PCR 43#7 o FAHA| 751G
&% 2 YT RILL 1.5 % agarose (1 XTAE buffer) 2
YKAHT (100 V) » il Gen-100 DNA ladder (GeneMark
Technology, ROC) £ A/MEH (size marker) » Fef% LR
{b.Z.£E (ethidium bromide 0.5 4 g/ml) YeafizL » iififin
FHECER

SEFEAZ PR

KU B8 A B2 45 5412 (paper disc diffusion method)®
i NA BiEe 5L Bl e (a0t B B 5 2 SRk o IR e Pk
R [E] ZER AR RRRIE 2 ASZVE o JZEH BuOl ~ Bu07 ~
Bull ~Bul3 ~Bul5 ~ Bul8 ~ Bu20 & Bu22 Stk
PR > # RS 10° CFU / ml > 4375 H 0.1 ml {Ef2 /K BAE
(water agar) 1> PR 5 NA Pl b s A5 TS8R 15
AN EIEE S - 4y HIEL 0.1 mi AR AR (E1R 12.7
mm) [ ZBBEIAE 3 EE5E ZugRERE - 3 LU
B K Z AR R AR - A 30°C RS E 1-2 Ki& - Ml
SRS R N » S S Thls] 2 A= 2 7w b S A il 3t
HOUREE T ¥ AR R 2 A R HISSOR - R 11 FaigE
FIFERE AR R A0 T > PUAE B FHEBER - PYBRER
(Tetracycline » pfah ¥4 868 » SR LA
30.3% SP » {H M| &5 200 ppm ~ 400 ppm ~ 600
ppm) ~ FHPUIR 3% (Streptomycin Tetracycline » PH5h+4
A ESE > 2H/4F 0 10.0% SP > EHKIEE 100
ppm ~200 ppm ~ 400 ppm) ~ ##f#(Z (Streptomycin > P
mn AR SEEAT 0 12.5% S (FHKIRE
200 ppm ~ 400 ppm) ~ % {# & ) %
(Thiophanate methyl + Streptomycin * FH fh+ F 70
> I fH/N H] 0 68.8% WP » {#F Hl& % 500 ppm ~
1000 ppm ~ 1500 ppm) ~ FZH5#FE (Kasugamycin » FH5h
HEIMeK > KEBE L »2.0% S » {HEAHEIES 100
ppm ~ 200 ppm ~400 ppm) ; & FHIXELERH] 2 g1k A
{L#f (Copper oxychloride * /i fh ¥ FBER R » Ik
] » 85.0% WP » JER £ 1000 ppm ~ 1500 ppm ~ 2000
ppm) ~ EE LA (Copper hydroxide » pfah AR E%-
101 » Nufarm Americas, Inc. » 77.0% WP - {$iFHE| &5
1000 ppm ~ 1500 ppm ~ 2000 ppm) ~ = T i Fik 8
(Tribasic copper sulfate * Fan 4 & fml > HEL TS
H > 27.12% SC » i #EEES 1000 ppm ~ 1500 ppm -~
2000 ppm) 5 B EFAZER| 2 5% 15 8 (Kasugamycin +
Copper oxychloride » a4 BHTHAF » KIS L L »
81.3% WP » {# %l &£5 500 ppm ~ 1000 ppm ~ 1500
ppm)  FEEEIES (Ridomil-MZ » S8HWP » i 4455
F &I 7 5 - R Ry AR AF] > 1R A5 1000

100 ppm -~

B IER 15

ppm > 1500 ppm > 2000 ppm) > HoAth REEER 2 R 32 AR
(Oxolinic acid * F M BEE  ERILELTE »20%
WP > {8 F# & %1000 ppm ~ 1500 ppm ~ 2000 ppm)

S
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FH P 8 St TR 13 E 35 v HHBR A MR 2R 2
AHL R AEEE - 98 BE25 (e TERR K FL IR 38 4E » WIE K
AR o 2RI At B B o S W SR AL o IR R
BB vl » B 1RE Ah 25 BEER D B KR B ot (&
AL Z AR BT o DUV B S 2 s 1 58
FEIERS 24 /NRFNTEREIEDE - DTS /T2 E
wHO(FKEB D) MibE - AR 1~2 KRIBTEER HEUKEAR
BE > T~10 KA BRI Lz et pEEy > S i3 Ehsk
ML o LA HVS IR I 75 B o REAR S| R Z s B AL
avenae subsp. avenae 5|¥EZ IREHFHFE] » (HREAEE R

1 o

A BRAEALRRE

f% Schaad %5 Kz Garrity¥E A "2 Al 74786 4=
PRA AL BE > WA RS SR B O A T RS SR K B
P ISR 0 EE B 1 ZE 3~4 FREE A RS 2 AR R
* £ NA J PDA BifE FRBH®E % > /£ YDC
(yeast extract-dextrose-CaCO,) i5#e3E B35 2~3 Ki%
MAEAEGE » 7[R 40°C 2K » B Kovacs E Ak
Bl AT FIRH (LB bERS > MESEFIFE B ~ F8AE 208 > KB
EEA AR RCEE  NEFRBS EENE - R
ELURG & K gl - YRS R Ry e FTRA I o b i
REAT IR REL Burkholderia spp. 2 A FEAAVEAH
T (R—)

Biolog system 3% #5 9t

HEEAE S E Mk BuOl ~ Bu07 ~ Bu22 LA Biolog
Identification System 24 /NI 2 % & &% 3£ &
Herbaspirillum huttiensis (¥ % % Pseudomonas
huttiensis) (Burkholderia-like) ZFHAUMEMKF % 0.52 ~
0.41 ~0.27 »

M1 53 be & B e s S

HEEAE SRR BuOl ke Bu22 #SHHRAEN AR o)
B o A5 SRAE o FriS & RHELE A h & FHE MIDI
Sherlock® Microbial Identification System (MIS) Lt} »
HEER H. huttiensis » EAH{LUEMK T 0.961 k2 0.625 -
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16S rDNA &R BB e

DL #HE 16S rDNA H & —1k 2 5] 7 #f 18-
27/r1510 317 PCR HYWEEL DNA €704 » FfSH S
Fe41 LI BLAST $##=5 NCBI #[1 SDSC-Biology Workbench
database ZtH{LLFY] > #5FREE BuOl ~ Bu22 B H.
huttiensis DNA for 16S rRNA, strain ATCC 14670T
(GenBank accession number AB021366) 41 #H{LL R
(identity) 3 98% -

FEH PCR (Polymerase Chain Reaction, PCR)
B EE AR

&M ¥t Burkholderia JBM WIsIR EEA H—1E 2
Gl FHHETT PCR » i SRE T 3BT 0 18 bk 85 | 1 1
Pf/Pr CEMBNFIEDEFRE B. andropogonis BB —1VE » FEEE
410 bp ;2 DNA &%) ([&— ~B) » 5| F¥f20L/20R ~nL/
nR CEHRRJYEZFRE B. caryophylli HEH—1E » 575
72 500 bp & 400 bp 2 DNA {6&4%) ([ ~ B) » 3| F

K ~ BRI R 24 AR

¥} CMG23-1/CM23-2 (¥ FEUH B 1% #0E 9% B B.
cepacia L —VE > FE/E 388 bp .Z DNA 154 ([&— -
A) > 5% CMG-23-1/G-23-2 (¥ BAL R ERE B.
gladioli EL8—k » #E/E: 388 bp /2 DNA {&24%) ([&— ~
A) > 5| F% 1418S/1418A ~ 1419S/1419A (CEF/KFS #%kd
SR B. glumae BB —VE » 3Bl 571 bp K 628 bp
Z DNA {57 ([E— ~ A)SE5| 55T PCR & RIEZAL
B—1% DNA f{iy - (BHEEUET IR R AT o0 Bl A S — 1%
&7 > B~ UL kAN & B. andropogonis ~ B.
caryophylli ~ B. cepacia ~ B. gladioli B B. glumae Z¥HH
YRR o

PHEA 11 FHZERRHIEA A — e FIREE T 3 B I bR
AR ZHNHIBSCR - BER BREFER WO G854 30 IR < A
RAEANHI R o1 - gk PERASE FLS REH i IR £ A4
& (RZ) » X LIERMGR Z SRS fefE - HRL
FART B IUIRME ~ SEPURME ~ ZBME - 75

Table 1. Physiological and biochemical characteristics of Herbaspirillum huttiensis of bacterial leaf blight of turmeric

Character

Strains from turmeric

Burkholderia spp.* H. huttiensis®

Gram positive —
Grows anaerobically -
Grows aerobically
Diffusible pigment on PDA
Colonies mucoid on YDC
Fluores pigment on KB
Kovacs' oxidase
Urease
Grows at 40°C
Levan
Flagella
Arginine dihydrolase —
Gel hydrolysis —
Starch hydrolysis —
Pectate hydrolysis —
Carbon sources utilized for growth:
Adonitol +
Cellobiose —
D-Sorbitol +
Sucrose —
Trehalose -
Pathogenicity on:
Tobacco HR +

_|_

|+ + + |

Polarlor3 or4

+ |

+

+¢ +
+ +
+¢ +

Polarl or multitrichous Polarlor multitrichous

o+ —

—2 J—

+ L+ 4+
_|_

In Table 1, except specifically stated, + indicated positive reaction, and — indicated negative reaction.

“Data from Schaad, N. W., Chun, W. and Jones, J. B. 2001; "Data from Leifson, et al., 1962. and Obradovic, et al., 2007.; °B.
andropogodis is oxidase negative.;  B. andropogodis and B. glumae pv. agricola are negative.; ° B. caryophylli and B. glumae are
positive.; "B. caryophylli and B. cepacia are negative.; *B. gladioli pv. agricola are positive.; "B. cepacia and B. gladioli are

positive.; ' B. andropogodis and B. glumae are negative.
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Table 2. Cellular fatty acid analysis of Herbaspirillum huttiensis of bacterial leaf blight of turmeric

Fatty acid Bul Bu22
10 : 0 0.15 0.24
10 : 0 30H 1.61 1.50
12 :0 3.31 3.38
12 : 1 30H - -

12 : 020H 0.34 0.28
12 : 0 30H 2.85 3.27
14 :0 0.59 0.58
14 : 0 20H 2.40 2.08

Unknown 14.263 — —
Unknown 14.502 — —
Sum In Feature2 (14 : 0 30H/16 : 1ISO 1) — 0.05

Sum In Feature3 (16 : 1 w7c/15 iso 20H) 36.83 32.03
16 : 00 25.06 25.78
17 : 0 CYCLO 1.47 3.49
17 : 00 0.31 0.30
16 : 0 30H - 0.20
18 : 1 w7c 23.40 23.51
18 : 00 1.41 1.74
11 methyl 18 : 1 w7c¢ (un 18.846/19 : 1 w6c) — 0.27
Sum In Feature 7 — 0.09
Similarity Index 0.961 0.625
Result from database Pseudomonas huttiensis Pseudomonas huttiensis
(A) (B)

M12345678910l12BKAISI6E MITRBRIOD2A2BA25X%2/M

=] s
410 bp 400 bp

628 bp

388 bp

[E— ~ FER] PCR $5E BE 3 SEAESRTEE © M £3 DNA Bio-100 marker 5 16 » 27 £ ddH,0 #&#ifH ;5 1-5 » DIE—E5| 7%
CMG-23-1/CM-23-2 7 Burkholderia cepacia : 6-10 > LIE—1E5]F¥f CMG-23-1/G-23-2 # %€ B. gladioli + 11-15 »
LIS — 5 | 75 1419S/1419A 385 B. glumae ; 17-21 » LIS 45| F ¥} Pf/Pr $85€ B. andropogonis ; 22-26 » LB —
P51 T % nL/nR %€ B. caryophylli s 1 » B. cepacia 13208 ;5 6 » B. gladioli Bg2 ;11 » B. glumae 17 > B.
andropogonis BA17 522 » B. caryophylli TW9 32 > 7 » 12 » 18 »23 » B & F P Bu0l 33 »8 » 13 » 19 » 24 » ELHF Ik
Bu07 54 -9 14 >20 525 » EEEMAEBul0 ;5510 » 15 521 » 26 » E &K Bu22 -

Fig. 1. Identification of Herbaspirillum huttiensis isolated from diseased tissues of turmeric by polymerase chain reaction.
specific primer pair : CMG-23-1/CM-23-2 (lanes 1-5); CMG-23-1/G-23-2 (lanes 6-10); 1419S/1419A (lanes 11-15); Pf/Pr
(lanes 17-21); nL/nR (lanes 22-26); M, DNA Bio-100 marker; lanes 16, 27, negative control (ddH,0). lane 1, Burkholderia
cepacia 13208; lane 6, B. gladioli Bg2; lane 11, B. glumae; lane 17, B. andropogonis BA17; lane 22, B. caryophylli TW9;
lanes 2, 7, 13, 18, 23, strain BuO1 from turmeric; lanes 3, 8, 14, 19, 24, strain BuO7 from turmeric; lanes 4, 9, 15, 20, 25,
strain BulO from turmeric; lanes 5, 10, 16, 21, 26, strain Bu22 from turmeric.
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Table 3. Growth inhibition of Herbaspirillum huttiensis strains by various agrochemicals at different concentrations

. Concentration No. of strains Inhibited / Inhibition zone
Chemical . . .
(ppm) No. of strains tested (diameter in cm)
Tetracycline 200 8/8 1.47-3.03
(30.3% SP) 400 8/8 1.83-3.27
600 8/8 1.90-3.43
Streptomycin 100 8/8 0.07-0.83
(12.5% S) 200 8/8 0.43-1.07
400 8/8 0.70-1.30
Streptomycin 100 8/8 0.83-1.73
+Tetracycline 200 8/8 1.07-2.03
(10% SP) 400 8/8 1.20-2.43
Thiophanate methyl 500 8/8 0.63-0.87
+ Streptomycin 1000 8/8 0.87-1.20
(68.8% WP) 1500 8/8 0.97-1.30
Kasugamycin 100 8/8 0.83-1.47
2% S) 200 8/8 1.10-1.87
400 8/8 1.23-2.23
Kasugamycin 500 8/8 0.73-1.20
+ Copper oxychloride 1000 8/8 1.00-1.57
(81.3% WP) 1500 8/8 1.23-1.80
Copper oxychloride 1000 8/8 0.23-0.93
(85% WP) 1500 8/8 0.30-1.00
2000 8/8 0.33-1.10
Copper hydroxide 1000 8/8 0.30-0.97
(77.0% WP) 1500 8/8 0.37-1.07
2000 8/8 0.47-1.17
Tribasic Copper sulfate 1000 4/8 0.10-0.20
(27.12% SC) 1500 4/8 0.13-0.37
2000 5/8 0.40-0.53
Oxolinic acid 1000 8/8 0.30-0.70
(20% WP) 1500 8/8 0.37-0.77
2000 8/8 0.63-0.83
Ridomil MZ 1000 0/8 0.00
(58% WP) 1500 0/8 0.00
2000 0/8 0.00

W~ 2 PREEEGR - BEEGR - [E LI S TEE AL
BIF] ~ BRI e =TT S5 o

f
2R B o T T T 1R g BRGS0
FEERER 7 T DU B P Y SR B B R JEL Y S
ACHIF FER 45 R4 ] e i sttt ey 2 B Sk
R BIE Py B BOKRAR b B AL A HEAIRL 15
BE - JRBE 2 8 SRR OKFLRAIA S 2L - WIE KRR - 218
TEORK et SRR - Slf = SERGIE Y - R IR (RhE = waL

e BER AGEE - BEER D BRI Beot Bl b 2 AN
HITTEZ Wa B0 B 12507 > R Bk Hh o0 RS, i T el 2
FIH A. avenae subsp. avenae"” > [FIIRF[HIFE FH IR EA
(B985 B b ATy B 55— R G - kA R AR 2 ik Al
TR Fa v G » AACETAH R B it R I o 3 8 A
avenae subsp. avenae it LR 17.4 % » TMEARHIZ
TR 1 82.6 % o BZAFIRIFIFAME K Schaad S5 K
Garrity 5 N7 Firaft /53 o 1T 2508 AR B AR (LA
TE o AEFRANE — o HI RS R 2 HE GRE% R R M AT 7
$H FFEFS Burkholderia JBHIHNE ©

KRB FHER Burkholderia B8 19 AR
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Hrh B. andropogonis ~ B. caryophylli ~ B.
cepacia ~ B. gladioli % B. glumae =5 CF1EMEYRIRA
B> o TEEE > B. andropogonis T]5[EE K" ~ @2
KA LIBAEHR " 2983 5 B. caryophylli A f& 3
FRTECY ~ PERERE Y ~ WK RERAE™ FL
AR ZE ; B. gladioli f& 5 WMERE » S RCMIIGERE 52
SR AIfE AL » RS B,
glumae W& EKIG » SERLBAEIR o A FFER iR
Burkholderia J&WIARFIRIR & .2 57 BT 12 JEH]
E 0 A AL E % B B. andropogonis ~ B.
caryophylli & B. glumae SRy /KA S ke it — K
fRRBIETE™ - T B. cepacia ¢ B. gladioli RIIASEA K
KRG SR e oK RS TE ©7 0 38 TR R B Bt
R IRFHE] » 1H B. cepacia & B. gladioli W57 RFIE
FUFH FEEWE 55 P HI B (R B AR [R] 7 > H A BRAE{E
FVERER » (R0 IR I AN B B2 _E5i Burkholderia J& 5
Tl LR Z AR R @

HXBMERNBEICHEFZMEER IR
Burkholderia JEREY)IRFA B 2 WFZEAERET 17— TERY
517t » G4E Pf/Pr 2LA B. andropogonis 16s tDNA #&
RIEZEE 91 3%E TS + 20L/20R J nL/ nR [t —4H7 |
T-¥#15& Operon Technologies Inc, Alameda, CA ¥} B.
caryophylli F%EHTR"" s CMG-23-1/CM-23-2 5| T-¥HE
LI B. cepacia 23S rDNA FERIFIZIE FPdE&E TG ©
CMG-23-1/G-23-2 5|-F¥#1:2LL B. gladioli 23S rDNA %t
K HIR% R e 513% 31T 5 1418S/1418A J 14198/
1419A [t —fH7 | F#2LL B. glumae 1S3 FERFILIE T
GIRETTAS " > T AHFFEs BIFIA 5| ¥ 2L PCR
TSP G B 2R FYRIR R 1T E o AR
{3 R IR ROy ol B AL — k2 7| ¥ AR —
PR IE > HEARREHMTE TS | 75 M Tn] DNA {53y
A (Bl —) » B fE FH BB R A IR I I B
%1.Z Burkholderia J&HINEY)RIRE

Ll Biolog & #ft 8 %€ fifi SR BN B H. huttiensis
(Burkholderia-like) FH{LUESE 0.27~0.52 Z[H] - H4t -
N5 75 B RS A RAYRIE R 5 H. huttiensis
HAHPMERS 0.625 K 0.961 » 4341 HAHRLLL Coy w7 /
C..p is0 2-OH (36.8%) J Ceo (25.1%) K C,p\ W7c
(23.4%) =G & =i F (R) o 1 Obradovic S5
K Ding SN §1¥ H. huttiensis BRRMFSCE ARG EH
% > IR LL Ciey W7c / Cisp i50 2-OH (38.4%) Kz Cieo
(26.5%) F C., w7c (19.3%) =FEAGMEE & ik o
—LL 16S rDNA 7€ 7~ B # 7E #ti RBER AZ W IR B H.
huttiensis fr 41 fH UL B 3% 98% - R $& Al A %
Herbaspirillum huttiensis 2 “EEEAAVRFERT S8R H A5

EEEAE 19

R IR VE > FEEDOUIT R 0 BA |fLEE -~ R B RE
P > wIRR 40°C AR RSERREY B2 Burkholderia JEAHT
A FIRE ~ B Rl RO 2 KA RS 1
MEEFI FHEENE ~ 2L SERAE® > H 1 2 3~4 IREEMR A
g " e BREIARTSEAS SR () o frE bt
AEPRAEAL ~ Biolog SAffisiE ~ MENAIESIHT ~ 16S rDNA
SRS S HEM o> B B e 2 RAVRIR R S H. huttiensis ©

Baldani % A\ ¥ J Hale & Wilke ™" HUBF5E45 Hi
Herbaspirillum [&9 H. rubrisubalbicans W] R = B K
HE » SERIEHER » HERE H. rubrisubalbicans FEREYIIR
JE > T H. huttiensis » 1962 43 EEEH KIE @ » & F
25 Pseudomonas huttiensis » 2000 4= Anzai Z® »
Baldami %6® J Ding & Yokota"" {3 16S rRNA 4347
B A NG & $EE Herbaspirillum & » W ANE
FAREP)RIRANER - EE] 2007 4 Obradovic 5% A% #EHI
H. huttiensis 7] 5|0 E RTINS > A TS HEB B
REPRIFANE - (BAE S H. huttiensis fa SR EGAEPIHY
T Aa]# 5 - Obradovic A% & H. huttiensis Bl H.
rubrisubalbicans [G]IRFETTHE IlE K. 16S rRNA 7347 Lt
g o il SRR P AR AR AIAH CAHIT > 16S rRNA
ST 99.8% FHILUE - Obradovic S A % $2%] H.
huttiensis B335 RIRH » {EEERIREE A W] DUSRGE i
B o HAERERR BT B NAS— ZAS HLRI B, it -
WA BETH BB AR G2 4E - I 12T AGRL AR (0 BEE T »
AHTF FRA%E B 75 RERR 50 1] A AR s I e 42 A B ol R
% » BRBAEREMEE A, avenae subsp. avenae 12 - [R5
PR PRAE B o5 PR 5 [RE 20 1EEL A, avenae subsp.
avenae H|¥E Z B EIERR Z IRBEFE R " > B U
H. huttiensis 5| €2 B &K 55 & % 55 5 A5
(bacterial leaf blight of turmeric) °

TEZE R AR B3 - P A ZE RS REHN 1 E S AL
JIREE A. avenae subsp. avenae"” A » VUEREIZE ~ X
R B S BEALRIEE A. avenae subsp. avenae HIEFRYL
R AE" » Riftge ZZEREASR BT » BREY SRS ¥
H. huttiensis 2 RMEHNGIERSS - H BREERIERENN I
BRI E Z R o SUR KT B PY BRI ~ B DY ER 1)
# -~ FGEE -~ FIG - SRR - MR - SR
L ~ fimtE S AL ~ BRER PRI K — 7T Wil § 55 (3%
=) > BERPUAE SR JEEER ] AR e B v BEhhe - HAK
SRR RARTBER] > A5 R TR H IR R2 S -
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ABSTRACT

Hseu, S. H.', Sung, C. J." and Lin, C. Y.>* 2009. Occurrence of leaf blight of turmeric caused by
Herbaspirillum huttiensis in Taiwan. Plant Pathol. Bull. 18: 13-22. (' Plant Pathology Division,
Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung, Taiwan, ROC., *College
of Health Science, Asia University, Wufeng, Taiwan, ’ Corresponding author, E-mail:

yihlin@asia.edu.tw)

Irregular browning lesion of the leaf margin was found on turmeric plants cultivated in Minjeng
and Tstun of NanTou county in the summer of 2006 in Taiwan. Water-soaked lesions first appeared at
leaf hydathodes and then spread along the leaf midrib. In later stage, lesions became darken and
usually accompanied with yellowing halo and the color became darker. The same symptoms also
appeared in the leaf sheath and finally the plant wilted. A gram-negative, rod-shaped bacterium was
consistently isolated from the diseased tissues except Acidovorex avenae subsp. avenae. The unknown
bacterium was identified as Herbaspirillum huttiensis based on its physiological and biochemical
characteristics, the Biolog GN MicroPlate Identification System, fatty acid analysis, PCR, 16S rDNA
and pathogenicity tests. According to the symptoms on the turmeric plants caused by H. huttiensis
was also designed as bacterial blight of turmeric. In vitro screening for the efficacy of various
agrochemicals to inhibit bacterial growth on NA plates showed that all tested chemicals except
Ridomil MZ, including copper bactericides, antibiotics, oxolinic acid, and carbamates, were effective.

Among them, tetracycline was the most effective.

Key words: turmeric, bacterial leaf blight, PCR, agrochemical screening



