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Acidovorax avenae subsp. avenae fH3/T > FiLL Aaaf3/Aaar2 F; Aaaf5/Aaar2 5| THHET HL
PCR (Nested-PCR) 57T - lfE78a4%ATE £5 A. avenae subsp. avenae » HFTH L, ZJH =€ 45 EaE
ki (bacterial leaf blight of turmeric) o LIS 11 FREERHIETE—A% {5 I B T ¥ EARIE A R 2
kil R - A G BER S REIHRIR R 2 4 R » Hrp X DAY B s 2 SR S ae £ - HR
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E 7 (turmeric) B> ZRl (Zingiberaceae) E& &
(Curcuma) B FIEMEY) - HE x> B LES
Curcuma JBN ZEEAINEY) - [RZEREVEGIN > f£ 5
ORI R R (C longa L. » XHEMER) hE
#<% (C. aromatica Salisb * X§EEE) » FEIEMER
FHE A — 2 HoA s R R R RS B A ™ -
EELBEYERAEORFER 2 — » HORERM K
B TR O EZ N » AR EER
(curcumin) BHTFALYE - ATHNHIENEL ~ YU ~ 18
K RAREIMRIEERSER - B— BB 2 hEEhEy ©
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(Zingiber officinale Rosc., ginger) » £ fif& (Z. mioga
Rosc., mioga) FIEmi{t (C. alismatifolia Hort., curcuma)
LEPHMEY B A Ralstonia (JF £ Pseudomonas)
solanacearum 75 | FEFYF IR %% T E 0 & 55
Pseudomonas cichorii 7|2/ SR MR E 7 > fEF
(BRI A B i A A LB (Alternaria spp.)
R iR JESE (Colletotrichum spp.) — & (B[40 2 » AT
B M E 6 & i Pseudomonas sp. 5 | #EAY HHE 145 B
" » LUK H R solanacearum 5EERYERGIRE® - f£5
PR AELRY) B DIl R (AR S 88 ARV ek » JEE
FAJU - AR FE B e - VA Y B o AR SR 3
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Tera 7 4 IR e LR IREE B o (B Pk
&) SHE B U B3 B Ko BE g - K8 75% 1H9RE K
IR - L 1% K& (NaOCl) 13k 30 #01% - 1K
HELR ZKTRDE 3 R AR VR R S AR 22 Fibig < AR -
B> MR 2R B K T - SRR 1 LIRS R v AT R
8 SRR B EEEEL (nutrient agar, NA) Rk »
B 30°C THIE —Kik - PR — & - AR AR NA
P - B =KL Aa fsk > W0 NA BHEOHA -

P P

HeE o Bt 1 B M R R R 0 AR AR NA S R
ko £ 30°C MEE—RE > BT IRE RS R DL
IrEEEE % (spectrophotometer, Bausch & Lomb) 2%« H:
D (Aco) £ 0.3 (10° CFU/mI) VEESEFRIR » LUt
B 7 AR P E YR R > B =R T
SRAMGEBIEIE - HILER A ~ Asb ~ [ Aa9 Rt
FRBE PR > DU R KCE I K Btk BlfiAad ~ Aab
Fe Aa9 REZ EMER 0 ISR T BRI R BN
ZEK(BEEHA) ~ KE (B2 63 5F) hES () M
PR b DB ERRER - & 30°C mFaT 0 AR
Rz VBB LS > EHENEC BRI - T I L B SR
FROMERER - e S A B R A AR A ] o

g D A AR PR AR AL

EI Aad BHEEARERE NA #him | 30C MEE—
Ktk » NALDIFIER K F5F 2R 2% SRR (PTA,
pH 7.5, & 0.1% bovine serum) » &/j> Hitach -7000 1%
FHFNE T BAR S (Transmission Electron Microscope) #H
CHAR T RE S MEE - MERAad ~ Aab ~Aa8  Ad9 5
HEEAERE > 1K Jones 5540 RWillems™ A Al T4
AT » DA HAESE -

Song % A @ ¥t A. avenae subsp. avenae fi%§.&
SEEE MR # EL--- sorbitol pyroglutamic acid agar (SPA) >
R HAE SPA b 2 A RERT R A W R &5 5 A.
avenae subsp. avenae Ffk o KHAGFHEA EEF K 771
Al fRis &S SPA | > HEEUEHIE B PRES AT B IR
Burkholderia andropogonis BA17 ~ FEJYE2ZE R E B.
caryophylli TW7 (2k¢ F BAHERR) ~ F BRI 4R
B. cepacia 13208 (& H & TFT) ~ FEFEH = RS B.
gladioli pv. gladioli ~ /KFEFEALARE B. glumae ~ /2541
FIE SR 5 P cichorii 12682 (14 & THT) 2 - SPA

RIEC AN « AT BREHEH KHPO, 0.5 g,
Na,HPO, 3.0 g, D-sorbitol 2.0 g, L-pyroglutamic acid 0.2
g, Tween 80 10.0 ml, victoria blue B 40.0 mg, bromthymol
blue 15.0 mg, agar 15.0 g, ampicillin 150.0 mg,
vancomycin 25.0 mg® -

Biolog Identification System < 3l i &

ERL Aab ~ Aa8 s Aa9 Fafital Bk » al s &R
BUGM (Biolog Universal Growth Medium, medium 36 g,
Bacto Agar 15 g) HEHAHY 16-24 /N5 - EEEAFRGS
BUGM I - 558 24 /K% - AT RS GN/GP-IF
buffer (0.4% NaCl » 0.03% pluronic F-68 » 0.01% gellan
gum) H . FEEEEEE 63 % T (Turbidity) » 43 BIAIA
Biolog GN2 ffEft (Biolog Inc. Hayward » CA) 1 »
FLADA 150 ul HIERRAHE - B 30°C THESE 4-24 /)
IR > Z 1% LOCEEE (ODggyr,) HIFH » BRAGFER i AE
Ji%iEd Biolog GN2 & klfE (Biolog 6.1 i) HEtef » LIgE
TEHAEE (KRIRg ) -

HIRENE R 70 #r e B e

EIL A ~ Aa8 fx Aa9 RffEA Nk - R ER
TSA (BBL tryptic soy broth 15 g, agar 20 g) ¥E&HEH »
HHTM R - WEREAE S - 78— P HE
(saponification) fZ & : JcimA 1 ml reagent 1 (NaOH 45
g, methanol 150 ml, ddH,O 150 ml) » =% 5-10 ¥ » 100
°C JKiy 5 4r8E - FEE% 5-10 B > 100°C JKify 25 4>
$% - 55 DR FRYL (methylation) I : A 2 ml
reagent 2 (6 N NaOH 325 ml, methanol 275 ml) » Z#% 5
10 > 80°C 7k¥ 10 43 » mARAE (Bikt) » F=
SLER X AL (extraction) : JIA 1.25 ml reagent 3
(Hexane 200 ml, Methyl-tert Butyl Ether 200 ml) 7 &
B=) 10 7% - il g » BERIERE (KIE) » ZBIE
Bk (base wash) : A 3 ml reagent 4 (NaOH 10.8
g, ddH,0 900 ml) » | FR~=) 5 /i - BB g o 4
SIg e 4 TR EER SR A E o EAIRE
U LEMERE M o v eriltig s 23 F
g B> GC /IVE - SeRk BT % - LUSEAH g
B #{% GC-MS (HP 6890N, Agilent, Palo Alto, CA,
USA) #1747 #7 » dfiLL MIDI Sherlock® Microbial
|dentification System (MIS) Z&RHHLLE 34T » LU
TRIF TR o

FEA 8150 PCR (Nested Polymerase Chain
Reaction, Nested-PCR) & B #H Bk

JEEY Aad ~ Aab ~ Aa8 K Aa9 LRt insEtEs A 2
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R R - B8 AR Acidovorax avenae subsp.
avenae CH12 (s WAHE %) » TSR B.
andropogonis BA17 ~ B /28 ZVH)®IE B. caryophylli
TW7 (s B RNESR %) ~ 7F BT M 40R I8 T B.
cepacia (&) ~ [EEH E/EHE B. gladioli pv.
gladioli ~ /KfEEALIRE B. glumae ~ j7 Z54MER MEEEBTR
P. cichorii 12682 (fH & TR ~ K EHEBHRE
Pseudomonas syringae pv. glycinae P154 ~ 25 & 3R
P. syringae pv. phaseolicola P343 ~ #i 5.3 HR F P.
syringae pv. pisi P11 K& AEESTKE P. syringae pv.
tomato P133 (P. syringae pathovars DNA FJ#k E Hr LA
ENENRRATRE 5T %) 5 - #E{Tnested-PCR -

Nested-PCR Ffi{# .2 5| T-¥I Aaaf3/Aaar2 K
Aaaf5/Aaar2 %K A. avenae subsp. avenae .2 165-23S
rDNA JLR Z il FPHIpT %t @ o X ERERE TR 25
x| (200 «M 9y dNTPs ~0.4 xM #J5| T ~0.8 U #Y
Pro-Tag DNA polymerase ~ 1 X JEXE#8 & 125 ng Y
DNA fERREE » HIERET /K EREFERE 25 1) o SeLUHZK
#i57E Acidovorax spp. Z4ME 5| T-#t Aaaf3/Aaar2 HE1T
PCR SfiE » SRR R 94°C » 10 7788 » LA 94°C »
30 % » 53°C » 30 F4 K 72°C » 30 FhitfT 30 {EIEERE -
BtRLA 72°C » 5o Esk (L S » IFESTRE s B Y
£ 100 {75 > X 10 .| {ERSAERR - THOIASTHES A avenae
subsp. avenae Z NI E S | T AaafS/Aaar2 JETTH —
R PCR [ » SOREIGITRS 94°C » 5 788 » LA 94°C »
30 5 ~60°C » 30 ¥ ~72°C » 30 FOiETT 3 {EEIR . - LA
94°C » 30 ¥ ~48°C » 30 # ~ 72°C » 30 FiEfT 3 {lE
IR % #1L94°C » 30 £/ ~53°C » 30 ¥~ 72°C » 30 4
HEIT 25 {EfEER% > 72°C 0 7 SrEERR L OE 0 SOESERK
% LL1IX TAE #RERSURELN 2 2.3% agarose T8Ik
i e

SEF R SZ PR E

FI A SEHRIE #5HEALE (paper disc diffusion method)
D Hs NA REEEL il S o B B SERR I R
SN FIBER e RIS 2 RSV o JEHY Aad ~ Aab ~ Aa8 J
A9 EfEAFEK - B £% 10° CFU/mI » 435IEX 0.1 ml
RIA7KIENE (water agar) > TR NA AR L 5 %
FREER FRRER S [FURAE(S » 57 AL 0.1 ml 21 FiE
ML (ER12.7 mm) F o Z&FIR 3 (8552 ZISHE
i 5 S LA MR K 2 JEARAR S B IEAE 0 75 30°C THEE
1-2 Ki% > HIEHIHRIEA | » 45 T HI B A b 28
PAE T G R S R Mk AR R B e -
AR 11 R E B RMFRRE AT - PR ZRTEEE -
VUERf#R (Tetracycline » PAoL#f5 $H2EH » SEFR L

1 > 30.3% SP » {8 FH FEES 200 ppm ~ 400 ppm ~ 600
ppm) ~ $EPYIR 35 (Streptomycin Tetracycline » #6544
B ZEs > 2507 > 10.0% SP - {# A% &5 100
ppm ~ 200 ppm ~ 400 ppm) ~ &#if# (Streptomycin > &
mn B EME ) HEAF]  125% S [HEHKIEE
100 ppm ~ 200 ppm ~ 400 ppm) ~ % {F $f @& 2=
(Thiophanate methyl + Streptomycin » 7% 5% B2 i
» B/ F] 0 68.8% WP » {58 ] & £ 500 ppm -

1000 ppm ~ 1500 ppm) ~ ZZHGHsE (Kasugamycin » P&l
AR MBCK > KL T > 2.0% S » FHEEE 100
ppm ~ 200 ppm ~ 400 ppm) ; & Hil FHIAEEER] 2 it E A
{k#f (Copper Oxychloride » 74 it 445 SR » BD
F] » 85.0% WP » J# £ 1000 ppm ~ 1500 ppm ~ 2000
ppm) ~ @ % LS (Copper hydroxide » i 4 5% Al
% » Kocide Chemical Corporation » 77.0% WP » {gi F7#]
H£% 1000 ppm ~ 1500 ppm ~ 2000 ppm) ~ = JLijiEsHE
(Tribasic Copper Sulfate » P4 %4 A =i » H AL L
INF] o 27.12% SC » {# | & £ 1000 ppm ~ 1500
ppm ~ 2000 ppm) ; {EEFHEER] <52 HBH (Kasugamycin
+ Copper oxychloride » /& &t i3 #effhs » AL T

81.3% WP - {5 FH##l &£ 500 ppm ~ 1000 ppm -~ 1500
ppm) ~ $EEAEGE 4% (Ridomil-MZ » 58% WP » p&h# 5
T ERI- $E 5k R R RO ARAF » IR £ 1000
ppm » 1500 ppm * 2000 ppm) » Hfth XESEH] 7 #R 32 AR
(Oxolinic acid » F oL BE A » F KILZA TR » 20%
WP » {& F# & 51000 ppm ~ 1500 ppm ~ 2000 ppm)
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FHF] B SR P90 (A B A B O E FAL A R
QAL RS BE - SlH R EICIERSORTLEIG 284 - FI20K
R ZARTE K e 0 PR - Sy BEREE R - A
HhEEEL - mEERE (B—1 - 2) - EiRHHR
AKEAR ([ — ~ 3) R SHE EAL Ry ARLHIE X e 5 ([
— ~ 4) o LU IR 2 BB RS RS 24 /)N
P IR EIEBE » LUE7E 7 sl B s (&) M
PR AR 1~2 RAR(ESER HBUKEEARERE ([ — ~5)
TR EF L AR 58 OB - W&
TR B (& — ~ 6) » AR PR A — RIR ISR B
TR B F AL BER, - M BRI L - ERRTERE
BOEEOIRNE - VKRR AL ST (& — -
7) o TORAEMR MRS T R BIR SR R B B
B LRI A UIRBE - M SEARE AL > TPUR (%
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Fig 1. Symptoms of bacteria leaf blight of turmeric. Naturally infected leaves (1, 2), leaf sheath (3, 4), and artificialy
inoculated leaves at 1-2 (5) and 7 (6) days after inoculation with strains of Acidovorax avenae subsp. avenae.
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% Jones 5 Jx Willems 5 A @ Bt 745184
PRA LA ER - RS SR Bt S R R SRR I
o HFRIE - EE B REA Z~ =R A 2
MARMIE » /£ NA EEAGOREE » /£ YDC (yeast
extract dextrose CaCO,) Iz E: Fid — ~ = RK@Ed
FLEtEE » Alfd 40°C £ K > B Kovacs &fLE -
PREBWREE » AT 0 PL% - ReAE S Bl R R ~ S8 ~
Bl e LA MERE R B R AR - /£ NA & KB

P RBAERCEFR - TEARBORNEE o IER S
ARG R AL AN - bR REUT tElE R B A
avenae subsp. avenae A FHAELRHERT (FR—) -
il Aad ~ Aab ~ AaB fr Aa9 EIFERIMK - ASARG
B SPA GEFEMESER > WREBREEHRMAGZH
NEFEEEEOR - 3 RHEMERHE B.
andropogonis BA17 ~ 5 T2 Z KB B. caryophylli
TW7 ~ PEREHTER AR R B. cepacia ~ [ E7d ERIR
B. gladioli pv. gladioli ~ /KfE%5IAE B. glumae ~ 7+
ZRPIBERIR P. cichorii 12682 ¥ AT SPA &AL H15
TER BT B JRANTEZ B B - Bt el | R
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SPA BEEEL b2 EEFHEEL A avenae subsp. avenae
[G]@ o

Biolog System $iEHGH

3l B & 1 tkAa5 ~ Aa8 & Aa9 Ll Biolog
Identification System /e R » £8 16 /MRS & Bl
A. avenae subsp. avenae FE{LUEAR 57 7AI5 0.85 ~ 0.79
52 0.84 » TS 24 /|\RpE%E B A. avenae subsp. avenae
MMEMEAR R 737175 0.87 ~ 0.81 52 0.735 ©

iHlTL 0 T s S

HEEE IR Mk AaS K Aa9 FEHTINR R Bke Ak 7>
B> WERMELZ > PR3 E R BB EEE MIDI
Sherlock® Microbial Identification System (MIS) Lt#
$E7E S A. avenae subsp. avenae » HAH{LUEHR S I
0.902 £10.903 °

170 PCR (Nested-PCR) ¥ehs o

K~ HEEMHE <A AR

Ll Song ™ Fiikit 2 oHES| T Aaaf3/Aaar2 itk
17 PCR SIfE » #&5 SullE —~=Fr 8 - (38 HFE
Aad ~ Aa5 ~ Aa8 ~ Aa9 k£ KFBLIRIEE A. avenae
subsp. avenae CH12 ¥JFR]TE 262 bp FErEd-H—+ DNA
&4 » Mi#EA Burkholderia & ([&—) 5 Pseudomona /&
(E=) FEtk GERMEITE) » BICREA(T] DNA 15
oo DA EY B BRI AW B 8 E 5l T #
Aaaf5/Aaar2 1T PCR E®? » #5541 —~=F#d
o A EEE R Aad ~ Aab ~ Aa8 ~ Aa9 K B KB
JRE A. avenae subsp. avenae CH12 ¥ R]7E 241 bp KEE
B4 DNA 1§45 » MifitEA Burkholderia J& (81 —) &
Pseudomona B([E =) % 2 & DNA » HIISRE £ (LA
DNA 1% » FH nested-PCR #5 SR8~ HEAE AR A
avenae subsp. avenae °

E 0 e TR

3k Aad ~ AaS ~Aa8 K Aa9 EEEMREITiE 11
MHEEFIE — M (H A IR N 22 - 5 SREE P 4
I IR Z0R B T B A 2R Rk 2 A4 BRI B I

Table 1. Physiological and biochemical characteristics of Acidovorax avenae subsp. avenae from bacterial leaf blight of

turmeric
fit B B B
HHE A. avenae subsp. avenae® Strains from turmeric

Gram positive
Grows anaerobically
Grows aerobically
Yellow insoluble pigment on nutrient agar
Yellow colonieson YDC at 30°C
Fluores pigment on KB
Diffusible non-fluorescent pigments on KB
Pectolytic activity
Urease
Kovacs oxidase
Grows at 40°C
Flagella
Carbon sources utilized for growth:
L-arabinose
Sucrose
D-fucose
D-mannitol or D-arabitol
Sorbitol
Lactalysate or beef extract ppt.
Pathogenicity on:
Corn
Rice
Tobacco HR

+ +

+ +

+ +

+ +

+ +
Polar 1or 2 Polar 1to 3

+ +

+ +

+ +

+ +

+ +

+ +

+ +

+ +

Except specifically stated, + indicated positive reaction, and — indicated negative reaction.

*Datafrom Willems, et al., 2005 and Jones, et al. 2001.
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262bp 241bp

& — ~ FEAE K PCR (Nested-PCR) #& 7 Burkholderia /& & B & EMIRE © lane 1-11, DL Aaaf3/Aaar2 FHES | T2
F—2X PCR ; lane 12-22, ) Aaaf5/Aaar?2 N&G| ¥~ 2% PCR ; Lane M, DNA Bio-100 marker ; lane 1, 22,
negative control (ddH,O) ; lane 2, 21, B. andropogonis BA17 ; lane 3, 20, Burkholderia caryophylli TW7 ; lane 4, 19, B.
cepacia ; lane 5, 18, B. gladioli pv. gladioli ; lane 6,17 B. glumae ; lane 7,16, A. avenae subsp. avenae CH12 ; lane 8, 15,
EEFERAM s lane 9, 14, EEF MR Aad ;s lane 10, 13, E&EF MR Aa8 ;s lane 11, 12, E5F Mk Aa9 -

Fig. 2. Identification of Acidovorax avenae subsp. avenae isolated from diseased tissues of turmeric by nested polymerase
chain reaction with primer pairs Aaaf3/Aaar2 (lane 1-11) and Aaaf5/Aaar2 (lane 12-22). Lane M, DNA Bio-100 marker;
lane 1 and 22, negative control (ddH,0); lane 2 and 21, Burkholderia andropogonis BA17; lane 3 and 20, B. caryophylli
TWY7; lane 4 and 19, B. cepacia; lanes 5 and 18, B. gladioli pv. gladioli; lane 6 and 17 B. glumae; lane 7 and 16, A. avenae
subsp. avenae CH12; lane 8 and 15, strain Aa4 from turmeric; lane 9 and 14, strain Aa5 from turmeric; lane 10 and 13,
strain Aa8 from turmeric; lane 11 and 12, strain Aa9 from turmeric.

262 by 241 bp

&= - fEA %0 PCR (Nested-PCR) 7 Pseudomonas & i B &5 SR © lane 1-11, L Aaaf3/Aaar2 4 &S | T2
% —X PCR ; lane 12-22, LA Aaaf5/Aaar2 &5 |+ #1225 "X PCR ; Lane M, DNA Bio-100 marker 3 lane 1, 22,
negative control (ddH,0) ; lane 2, 21, Pseudomonas cichorii 12682 : lane 3, 20, P. syringae pv. glycinae P154 ; lane 4,
19, P. syringae pv. phaseolicola P343 ; lane 5, 18, P. syringae pv. pisi P11 ; lane 6, 17 P. syringae pv. tomato P133 ; lane
7, 16, A. avenae subsp. avenae CH12 ; lane 8, 15, EFHF K Aad 5 lane 9, 14, EFE K Aab ; lane 10, 13, EFHF K
Aa8 : lane 11, 12, HEEFFK Aag -

Fig. 3. Identification of Acidovorax avenae subsp. avenae isolated from diseased tissues of turmeric by nested polymerase
chain reaction with primer pairs Aaaf3/Aaar2 (lane 1-11) and Aaaf5/Aaar2 (lane 12-22). Lane M, DNA Bio-100 marker;
lane 1 and 22, negative control (ddH,O); lane 2 and 21, Pseudomonas cichorii 12682; lane 3 and 20, P. syringae pv.
glycinae P154; lane 4 and 19, P. syringae pv. phaseolicola P343; lane 5 and 18, P. syringae pv. pisi P11; lane 6 and 17 P.
syringae pv. tomato P133; lane 7 and 16, A. avenae subsp. avenae CH12; lane 8 and 15, strain Aa4 from turmeric; lane 9
and 14, strain Aab from turmeric; lane 10 and 13, strain Aa3 from turmeric; lane 11 and 12, strain Aa9 from turmeric.
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X EETERNRE B DEERER T
Table 2. Cellular fatty acid analysis of Acidovorax avenae
subsp. avenae from bacterial leaf blight of turmeric

Fatty acid Aab Aa9
10:0 0.35 0.40
10 : 030H 3.78 3.95
12:0 2.32 2.70
12 : 130H 0.15 —
12 : 020H — —
12 : 030H 0.13 —
14 :0 2.20 2.55
14 : 0 20H — —

Unknown 14.263 — —
Unknown 14.502 — —

Sum In Feature?2
(14 :030H/M6 : 11s01) 09 0.31
Sum In Feature3
(16 : Lw7c/15is0 20H) 08 4163
16 : 00 33.03 33.21
17 :0CYCLO 0.88 1.02
17 : 00 0.21 0.24
16 : 0 30H 0.08 0.06
18 : 1w7c 15.39 13.33
18 : 00 0.37 0.28
11 methyl 18 : 1 w7c
(un 18.846/19 : 1 wéc) 0.21 0.14
Sum In Feature 7 - 0.06
Sim Index 0.902 0.903
Result from data base A. avenae A. avenae
subsp. avenae  subsp. avenae

R(XKZ) » H L LIBR MR ZZE RO el - HAl
TR R Fe R VR R ~ BOR R ~ 57 H5IR ~ s Y
GRS~ 2R AEEIGE - AEEGE - E B
PR R LR ~ = TTHURR 8 K S IHOE e -

DRI ESRE WS BRI BEUR K RIER -
BB R B AR - (EfE A E W R AT
AR 2 2 SRR AT A e 75 TR [ B i St i .
B2 B AR by R 15 2 M RS A LGk AR
AR 2% » FP5HK Jones 5 K& Willems 55 A AT
ST 2% TE A BHAR AL AE o BEORES AR HIEIAE 4
¥H b £ Acidovorax BRI i o DAZR & = 1 BEGIER
BRSSP IR RS o R B A — R > D S =
~—tR¥FE > BdAT ATFFERTHE & Acidovorax spp. 2H
A EEAR AR R > (B AREE 2R MR O o 1hE
AFEH! A. avenae subsp. avenae BEIMRAYRFMEEL AT TS
B (F—) KBFEHE =2 - F{LL Biolog #7E RailE

i B SRR 0 KSR EL Al avenae subsp. avenae
FHLLELAE 0.735~0.870 2 - Gardan #ff5E A. avenae
subsp. avenae [# kA I AHAL - DL C16 : 1IW7C
(42.9%) ~ C16 : 0 (32.2%) f& C18 : IW7C (15.9%) —Fi
HeNit & B i © 7 o S AHITSE 7 BT B & B PRI SR AH
[l (RZ) > FH BT EEAH Ak 8 5 SR thBir el B
PRES A. avenae subsp. avenae ° 155 & FiAARRIEE SR
SPA GEfFEMEESE R b KRR HEAE JE R AE SPA
FRERFRBEG - FORRECEEE » EEA
A. avenae subsp. avenae F&RHEFHE] o #é Bt B
41k - Biolog » g Wil 774 B SPA B5& R4S e
R B H B & ZWH IR E & A. avenae subsp.
avenae °

Song &® " g} A, avenae F%ETE #HE | T¥ 0 LU
nested-PCR J7i% 1 T8 12 » HoJr U BT ¥ H AR BEAT &
SHERET M |1 H—¥HE 81 Acidovorax Bk
Fra%ét 29L& 5| T Aaaf3/Aaar2 f15 — ¥ 3t # A.
avenae subsp. avenae B ¥k BT % 3 2 AN & 5] F
Aaaf5/Aaar2 » F#EfT 2R PCR » [t )7i1%Ed {847 PCR LL
¢ > nested-PCR HLisi {2 B — 1 e 35 B - (HAHET Y
HREE S A S im T R EREF R R oL 4 .
nested-PCR 7 #rid S 7~ (A B3R A MR EE RIS A
avenae subsp. avenae CH12 F KIEBHHREF » 58— K
LI Aaaf3/Aaar2 5| F¥1#E1T PCR IRFIRIAE 262 bp K2
A (B —~=) » T HAh 3 Burkholderia & (& )
Kz Pseudomonas JE/) DNA ([El=) AIERAE 262 bp &
AR e MEEFH F KB Acidovorax J& o M1
LIZE—2R PCR ZEVIEFEMIIA AaafS/Aaar2 5| -t
HEITE R PCR - {38 HE MRk CAIE A. avenae
subsp. avenae [k CH12 f5nTHngH 241 bp 2B 1%
& ms (B —~ =) » T Burkholderia /B (& —) &
Pseudomonas /& ([& =) FIAYikit DNA 7E55 2K PCR
SR QIR ZE AR Y T E A EFHEERE A
avenae subsp. avenae °

Willems % A ®® $gH! » Acidovorax & N & A.
avenae subsp. avenae ~ A. avenae subsp. cattleyae ~ A.
avenae subsp. citrulli 5 A. konjaci % 4 FEAEYIRIRE
A. avenae subsp. cattleyae = EURR YL » & A HEBER
@5 A, avenae subsp. citrulli » “FEERGLTURE » & BT
R A konjaci YLK E BRI T 0 SR EENT
%@ » A, avenae subsp. avenae = B YLBE T-IE K © o
TEZKAG b5 | REAMER PEBEDT I B I6RBHH ™ » fE Rk b4l
SR T4 BEB ~ BEBL ~ RBR R R @ 2% 71
AeHS ~ HE R KB 5 DA M GRS B B, g O
0 H AR EGE R TR B A KIRAR ~ RLEF g
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Table 3. Growth inhibition of Acidovorax avenae subsp. avenae strains by various agrochemicals at different concentrations

Concentration (ppm)

No. of strains Inhibited / Inhibition zone

Chemical No. of strains tested (diameter incm)
Tetracycline 200 4/4 1.70-3.07
(30.3% SP) 400 4/4 2.10-3.33
600 4/4 2.23-3.53
Streptomycin 100 4/4 0.83-1.13
(12.5% S) 200 4/4 0.93-1.33
400 4/4 1.10-1.43
Streptomycin 100 4/4 1.20-1.50
+Tetracycline 200 4/4 1.60-1.77
(10% SP) 400 4/4 1.77-2.03
Thiophanate methyl 500 4/4 0.87-1.13
+ Streptomycin 1000 4/4 1.07-1.30
(68.8% WP) 1500 4/4 1.27-1.50
Kasugamycin 100 4/4 1.27-1.50
2% 9) 200 4/4 1.53-1.93
400 4/4 1.87-2.50
Kasugamycin 500 4/4 1.03-1.20
+ Copper oxychloride 1000 4/4 1.23-1.50
(81.3% WP) 1500 4/4 1.47-1.80
Copper oxychloride 1000 4/4 0.60-0.97
(85% WP) 1500 4/4 0.63-1.03
2000 4/4 0.70-1.13
Copper hydroxide 1000 4/4 0.70-0.97
(77.0% WP) 1500 4/4 0.83-1.07
2000 4/4 0.97-1.13
Tribasic Copper sulfate 1000 4/4 0.20-0.37
(27.12% SC) 1500 4/4 0.23-0.57
2000 4/4 0.40-0.77
Oxolinic acid 1000 4/4 1.90-2.77
(20% WP) 1500 4/4 1.93-2.83
2000 4/4 2.17-2.87
Ridomil MZ 1000 2/4 0.17-0.33
(58% WP) 1500 34 0.37-0.43
2000 3/4 0.47-0.53

FeBETE > W)EA S0 BT K G BB > Wi 2R AL (i 5
JRBL » Eefk TEARAL L RAGEE » S TR KIZ AR E T @
2163, FE & A avenae subsp. avenae 5 | EE KGR
TEEBEIR 2 B SEAR GBI @ » (H I8 e B SR ¥R
o AN FTH B % R 4 ] R TS M [ORRk RS 2 B Al
M b BEERAEBE o v SRR AL B RS L B
BEEERMNEZE HHARETCAE EHENR
(bacterial leaf blight of turmeric) o [HoJms E i Al R KRS
R B AT BT ARAL R AR B SR 5 A S
S FRAEEL 2 o

TEZEFIHIGA 288 » P A ZE RIS REAN I8 s bl
TR 24 K o (ISR 2 B (5 VY B 3 ~ BRER
g ~ 55 G EGE - BEPREEE - 5 - 2 PREEE

O BEIGR - @SR LE et EE L~ = TR I
BT SRS S - BT SRR PUER R LUK 5 i
FH L BE B I S B SR AR RAVACR - AT H
S| o S DAY SRR R R (4 - AR R H e 2
E
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ABSTRACT

Hseu, S. H.', Sung, C. J}, Gao, R. L., Chen, B. S.* and Lin, C. Y.** 2008. Occurrence of |eaf
blight of turmeric caused by Acidovorax avenae subsp. avenae in Taiwan. Plant Pathol. Bull. 17: 43-
52 (*Plant Pathology Division, Agricultural Research Institute, Council of Agriculture,
’Blotechnology Division, Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung,
Taiwan, ROC., ®Corresponding author, E-mail: cylin@wufeng.tari.gov.tw)

Irregular browning lesions were seen at the leaf margins of 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; as the disease progressed, necrotic lesions surrounded by a yellowish halo spread
along the veins and eventually led to blighted plants. The same symptoms were also found on leaf
sheath and finally the plant wilted. A gram-negative, rod-shaped bacterium was constantly isolated
from the diseased tissues and identified as Acidovorax avenae subsp. avenae based on its
physiological and biochemical characteristics, the Biolog GN MicroPlate |dentification System, fatty
acid analysis, and pathogenicity tests. The isolated bacteria were further confirmed by nested-PCR
with Aaaf3/Aaar2 and Aaaf5/Aaar2 primers. According to the symptoms on the turmeric plants, the
disease was designed as a baitenal leaf blight of turmeric. In vitro screening for the efficacy of various
agrochemicals to inhibit the growth of A. avenae subsp. avenae on nutrient agar (NA) showed that all
tested chemicals, including copper bacteriocides, antibiotics, oxolinic acid, and carbamates, were
effective, and antibiotic tetracycline was the most effective.

Key words: turmeric, bacterial leaf blight, agrochemical screening



