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et al. 2004) » N7 28 {[ mufd F (8 B HEE miE
Horp 18 {18 Fs & FHAERS - 2 8 Ky e ARG - 3 H
R THRIRS - 5 AN THER  ELER
HEmEE AT "G 11 9% RS A A R
T fE &2 & (Taiwan Rice Information System
2015) -
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K47 6% (Chang 2004) - 1R (B EEYKE
%5 ) (Taiwan Phytopathological Society 2002) Fff
gt BEHAICEEA 80 N E - T 2R
E B FEEURE (rice blast) ~ [ EFEJ% (bacterial
blight; BB) F14l &% (sheath blight; ShB) 2
(Chang 2004; Chen & Hseu 2009)
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The symptoms of dark-green to light brown translucent streak on rice leaves and bacterial oozes (indicated

by white arrow) appear on the lesions under humid conditions. Rice cultivars were glutinous rice (A) and ‘Tainan 11°

(Japonica rice) (B).



ZRAEHH B 1 R B 111

2. KRB MERRBERIE AR IE TRrg 11 98 BERE B2 GRBEIAAEL (A BB A4 - C R N T HHE) B8
A B =P 2 SR EERE R (REKERBE) 2 (B Ry H 2488 4E ~ D B N THERE) - B B R s U ©
Fig. 2. Different symptoms between bacterial leaf streak (A and C) and bacterial blight of rice (B and D) on Japon-

ica rice cultivar ‘Tainan 11°. (A and B were naturally occurred symptoms in the fields; C and D were the symptoms
elicited by spray inoculation; white arrows indicate bacterial oozes).

IR (60 s) HETTIHTE - B 1R DL KL 3
REpEZABRE  RAWW - HRHERZ
BT 7] EE R AH BT R IR 0 B S B K
oo R EG DIBE BRI HUR R - 8148070
Wakimoto’s medium (WM) Ay (potato 300 g,
Bacto peptone 5 g, sucrose 20 g, Na,HPO, -
12H,0 20 g, Ca(NO,), - 4H,0 0.5 g, agar 25
g, distilled water 1,000 mL) » i & =8 (26T +
2C) T3 dBPRHUE —F7& FE 4R WM F
b B2 REFTHUG Z ERED R 4k 2
EiR - R AU CERBAE 2 S A 20% Nutrient
Broth + 20% glycerol Z fR{FE& H » HJj*-80C
TR -

ARMERIE
AR E R 6 EKRERTE - & TRl 10

¥, (‘TCS10°) ~ T&EfflfE 1 %8, (‘TCSGT) »
"EfE 25t (‘TK2) ~ TERE 1 5%, (‘TKGD) »

"G 1155 (‘INID) K& TER2 71 5% (‘TNGTD) »
fifRt 3-4 R ERET N THEME > ThlZEH
e (F) ~ B (H) ~ E4 (D) kG (K) &%
£ 15 F| ffJ XOCF-7¢ ~ XOCH-1 ~ XOCH-2b -
XOCI-1¢ ~ XOCI-3a } XOCK-1b % 6 (i 47 5
F AR B R E R o R R EREREE
HEE WM SEAR b EESEE I EW
RUERIR R B - P A 4 o /K S 4 1 %
T BEREJEERE 55 10° ofu mL™! (ODg, = 0.35) ©
DS 5% e R A 1 A o T R S T M A K R
FIEH FETERE > TR 4 B5E > BEERE
TERE AS/NFEZE IR 15 min YR =
PR 1 d FHELH > FER B2 sC 8k 2 - DA
HEMIFE (Xoo) Bk XF89b FlE k& /K 1E £y
YR > EhBOR R R o B EEE 2 KR
RS EEE U SAEREER
Cu(NO,), (V& & > R ZERELERNE
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b B AR E > T Xoo XF89b
AR o DISERR E IOER] -
16S rDNA EFF K E

ENEET - i - EMRIGEtERES
ZIHY 4 {8 47 B E 2k XOCF-6¢ ~ XOCH-1 ~ XOCI-
3¢ 2 XOCK-1b » {f Nutrient agar (Difco™)
S b2 B — i 7% DL DNeasy plant mini kit
(QIAGEN, Hilden, Germany) #fi { genomic DNA
% > FI4HE 16S rDNA universal primers {8-27/
r1510 (Lipson & Schmidt 2004) #E 1T PCR 3%
Ml > SIFREL 1.0 mM - 73 AIHIA PCR &2
JE %7 © 10 mM dNTPs > 1 unit/l RealTag DNA
polymerase (Real Biotech Corporation, Tai-
wan) » DL 5.0 pL 10x PCR 2 JE 4% iR » 48
HEHE &y 50 uL © PCR B & R {5 LL 94 CRIE S
min > 1T 94CKIE 10s » 55CKJE30 s »
TOCK JE 90 s » 4k 30 {E 15 ER - A 1% F 1T
T2CKIE S min - 1 {E{EER - BE 18 1% 2 EE P DL
1.0-1.5% agarose #E{T &k 734 » FEFtfs 2 A
B #ETTIE 7 (sequencing) » 7K f7 51 DL NCBI
(National Center for Biotechnology Informa-
tion » SRR X A V) RHECE R L) FT SDSC-
Biology Workbench (iR E2: Z B2 3 oF EF 73 1
S B H0)) 2 BLAST (Basic Local Align-
ment Search Tool) # T %I ER%S -

RREEEE(CAE

#E Y Mt = & Bk (XOCF-7b ~ XOCF-8b ~
XOCF-9b ~ XOCH-1 ~ XOCI-1a ~ XOCI-2¢ ~
XOCI-3b » XOCI-4a ~ XOCK-la f XOCK-
1b) A1 & %1 1Y Xoo (XB26 ~ XB30 ~ XF89b -
XGI19 ~ XG38 ~ XH2 ~ XH24b ~ XM1 ~ XM30
Fe XM42) 525 10 Bk 0 o3 il NA AR B A
& 1-2 d % > {i< Garrity et al. (2005) F
itz 75 T S A AR - HEEEE
& MR F® (Gram staining) ~ &b/ B
B (O-F test) ~ King’s B H5 &4 L ELER
BIEZ I ~ YDC (Yeast extract-dextrose-CaCO,)
BE A ERVEERIAR - f/LEERMNE (Oxidase
test) ~ BHRE (Gelatin) JRALAE S HIE ~ B K
fEAE ] ~ Bk ZEE (X0 L-Alanine) FYFIHE -
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T HE B BB RS T B E & e A AR E
10 K (2007-2012) Z 7K #e fm A o - 788 E A5 A
14 F ("6 #1158 (‘TNLD) ~ "H 3/ 30 5%
(‘TT30°) ~ "& # 2 5%, (‘TK2’) ~ '& 7 5 9%
(‘TKS) ~ &5 FE 8 5f, (‘TKS®) ~ & 9 5%,
(‘TKY) ~ "&FE 11 5%, (‘TKIP) ~ TEF# 14 57,
(‘TK14) ~ "& # 16 5%, (‘TK167) ~ & & 71
B8 (CTNG7D) ~ "5 fifE 139 5%, (‘KH139") K
"rE I 145 5%, (‘KH1457)] > flfe 2 f# ['&
10 5% | (‘TCS10%) k2 "R 22 5% | (‘TNGS22”)]
iR 2 E [TE /IR 198 (TKG) & &
FRlAE 1 5%, (‘TCSGI)] {F & fit 50 bn fE fE A
MRE - FERE 4R ER > DIEHFEHEE
7% 73 Al B 1 Ak 5L B %k XOCH-1 ~ XOCI-1c¢ 8l
XOCK-1b » #EfEJEERE B 10° cfu mL™ (ODy, =
035) G 4EE  F—HE 3 HMEKE-
PSR KA AR B A B/ NI IEEE DR 15 min #Y
gz oRiE 1 d R > R 14 d HE S
nfl 2 SR BRI B4R - BLS Z BN ER
¥ International Rice Testing Program (1976)
ZEPEITR DURBRGEEE Z B R B HE
A FRDEE R O &) > /NS 1% & R 1 4]
1-5% & By 3 4% » 6-25% & By 5 4t > 25-50%
Eh T KF50% Ek 9 4] -
S| RS2 M A B

FI A 4R[BS AU (paper disc diffusion
method) » /& WM Az _FJHIE 10 F 7% & Kl AE
A ERE N ¥ Xoo K Xoc W& Z Bz 1 - PA
7 E KA Z 6 #R L Xoc Bk (XOCF-8b
XOCF-9b ~ XOCH-1 ~ XOCI-1¢ ~ XOCI-3b K
XOCK-1a) » [5]Hf DLUAHF 58 2 #E 30 Ky Xoo 1Y 3
PRER (XF89b ~ XM30 . XM42) iR LLER B
PR o FTA BT A WM RHERER BREE 3 d
% MAEEKEHEIHERTFR OBE S
10° cfu mL™, OD,,, = 0.35) » A fIEL) 40C>
WM B2 & AN > & 100 mL 828 E 1A 10 mL
MEBER  BREHIREIRCENR  BE'
FEEE %A - AEalEERI 3L 10 & #IUIRE
% (Streptomycin tetracycline » P ih 44 Byl 2
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B £EBEEAIRNAE > 10.0% TEMERE) -
(@ (Streptomycin - 7 fn ¥4 Fy L2
TLEEERG AT 12.5% BK) - %5
Z (Thiophanate methyl + Streptomycin > %
mAREE s KIFLEBTERGARAE
68.8% FEMERI ) ~ 5252 (Kasugamycin »
Bt Rk o RIBLETERMAERS
H] 0 3% EK) 5 & S EE T S E (L 5
(Copper oxychloride » & it 44 By 5L 4 > 25k
ANE > 85.0% EMEMAED - @FALHT (Copper
hydroxide » Banf B % - GEM G
HIRAHE] » 53.8% /Koy BOMERLAD - =TT B
#i (Tribasic copper sulfate » pg 44 Bl = i o
GEHELLTROARAT »27.12% KEH)
PR EER 2§64 TR (Mancozeb » L4
R85 4-200 » SEHFRGARAE » 80% A
R RG] 2 5B (Kasugamy-
cin + Copper oxychloride » B (it %4 B ¥ If -
R TERNARAE - 81.3% w[JR M
i) 5 HAMSEEER] 2 BUZE PR (Oxolinic acid
A hEE  GE8FERLEAT  20% ]
BRI - o3 A& BERIMR RN [R5 8 (%
1) > HY0.13 mL JE > B8 13 mm #Y 8 40 2
b BIKRE 3 EE&EE 2 BRER - I &
FKZ AR B R A - FEZE0R THEE 3 d
& » IS HNHIE AR/ 25 S0 Bl 2R R on it
SR AE AR s A R R S S R vk 2 A R S o)
o % °

=t [Ua= Ei

OB E R E R & E SR 5

(‘INID) » fF&3-4 1 ERETHE - 75
PREERERT 7 -3~ 1 d - BEEE RFERER 1
37 d%E T (EA[EI R A DAT 4 FREER
81.3% 32 15 8 n] R ML I 500x 7KIE M ~ 80%
FER Y R MR 1,000x 7KK ~ 10% §#
VUER R A MR R 1,000x KR 10% B¢
fiti AT R R A (Tecloftalam - 7% 4 fy il
B RIFLETERGARAE) 1,000x /K%
K B ETRE BB RN HERRER 2
S RAAMEF A CEEER] - RW0E HEY)
Orals - e A A P06 L SRR RV ZER > A6 1L

-
e

KIERHEIE > F—iaH 4 HE - 7RI EER
5 14 d A& S 2 H R -

TR

R1EN

2007 -5 Se i e 1 G 5 T BH B KR A
EFIEMG w4l TaE 1158 HREHE S
TR L] RS A s S @ R 0
iR o R/ N E B EE (B 1 A7
) {E "B Eg 11 g%, bo] RO BT B E A
i (yellow halo) » 5 % B 75 Ji B il 5 52 A o (2
AHARIDE (& 1 75) - 6 {l el mm i B s 1 34
d 1% BETH B 4G H PR BB AR B/ IRNES - BB
EARPRHIE LN EE - 2RSSO EE ORI
(& 2C) » FEs RS P Bt 2 R EHK > B
EEEEst R E TS NRR 2 B EEE
([& 2C) 5 “TK2’ FI “TN11" /KF8 an i b o] B
Bt EE SR EE - BERWESE SR e
oy imbt e ARG 2R E R AP &%
BEMSENE - ER 2EXE®  EHERE (E
1~ [& 2A) H[E -
RRMEAIE

6 B34 R 53 BIHEREAE 6 B BERUK R
T b A R R B IR 7 2 ([ 2C) - BHEIER Xoo
S Z W (B 2D) AR [E - i BlE S A
[E3% R X. oryzae pv. oryzicola (Xoc) 5l#E2
B MR RBER (BLS) HYRREHML - FHERERNNDE
EAHS B - TR SRR A [E] 2 =
WA B E RS 2 & Cu(NO,), I EE&
B RfEERNIEERE > X% EEE
B2 Xoo RN[E] » &5 5 B [ i 2 U AH[E]
SE R 2[R -
16S rDNA EF R E

DL¥ 4R B 16S tDNA H&H — 1 7 5]+ #
£8-27/r1510 #:4F PCR H4EH1 DNA EJE 57 -
R AT 5 7 711 L BLAST ## = NCBI A1 SDSC
Biology Workbench database Z fH{ELF %1 » 45
B BH 78 XOCI-3¢ f1 XOCF-6¢ 2 f{[f & ¥ 1 X.

oryzae pv. oryzae 16S rDNA partial sequences
(GenBank accession number AP008229.1 for
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Table 1.
by various agrochemicals at different dilutions.

Hoat 2

Growth inhibition of Xanthomonas oryzae pv. oryzicola (Xoc) and Xanthomonas oryzae pv. oryzae (Xoo)

Inhibition zone (cm in dia.; mean + SD)

Agrochemical” Dilution fold (%) Xoc Xoo
Streptomycin 100 1.83+0.25 EFG 2.73+0.22 cd
(12.5% SL) 200 1544024 HIKL 253+0.14 e
400 1154030 NOPQR 2.09+0.16 gh
Streptomycin + Tetracycline 100 1.98 +£0.13 DEF 2.14+0.19 gh
(10% SP) 200 1.76 £0.13 FGH 1914012 ijk
400 1.60+0.12 HIK 1.73+0.11 jkim
Thiophanate methyl + Streptomycin 500 1.53+0.11 HIKL 1.85+0.09 1kl
(68.8% WP) 1,000 1280.16 LMNOPQ 1.69+0.09 kim
1,500 1.12+0.18 PQR 1534014 n
Kasugamycin 100 0.11£0.18 0.06+0.10 o
(3% SL) 200 0.00 0.00 o
400 0.00 0.00 o
Copper oxychloride 1,000 1.80£0.11 FGH 0.00 0
(85% WP) 1,500 148 +0.17 IKLM 0.00 0
2,000 129+0.18 LMNOP 0.00 0
Copper hydroxide 1,000 1.65+0.13 GHIJ 0.00 0
(53.8% WG) 1,500 1.494£0.12 IKLM 0.00 0
2,000 134+0.16 KLMNO 0.00 0
Tribasic copper sulfate 1,000 1.13+£0.15 OPQR 0.00 0
(27.12% SC) 1,500 092+0.17 S 0.00 N
2,000 0.79+£0.17 S 0.00 N
Mancozeb 1,000 2.46 +£0.69 ABC 3.18+0.58 a
(80% WP) 1,500 2364061 BC 2.84+0.42 bed
2,000 2324059 BC 294051 be
Kasugamycin + Copper oxychloride 500 2.51+031 AB 0.14+0.12 o
(81.3% WP) 1,000 2.05+0.25 DE 0.00 0
1,500 1.884031 EFG 0.00 0
Oxolinic acid 1,000 1.5740.63 HIK 232+051 fg
(20% WP) 1,500 1.47+0.62 UKLM 223+037 fgh
2,000 1394048 JKLMNO 1824027 ijkim

“SC: Suspension concentrate; SL: Soluble concentrate; SP: Water soluble powder; WG: Water dispersible granules; WP: Wettable

powder.

X. oryzae pv. oryzae MAFF 311018, AE013598
for X. oryzae pv. oryzae KACC10331) #H{LIE
ZE9T%  AEEFEERESHAA Xoc Z&E
Bl HEEL ¥ - 2 1% » B DL XOCH-1 kK XOCK-
1b 2 & G bk B T AT Fr i o2 0 45 SRR 2
i & ¥k B X. oryzae pv. oryzicola 16S rDNA

partial sequences (GenBank accession num-
ber CP003057.1 for X. oryzae pv. oryzicola
BLS256) #H{LE % 100% °

RREEEECAIE
{5 2 97 B A A B AR LR 1 U5 T B Xoc
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AT - R bett » mifik o HE A
Fo BTRME > £ YDCHEEAE L EA R
BEE > P 30CEERELZFIR (mucoid)
% > IEKBIEEE EAEA®ENEE  F &
ﬁ%\ﬂ:ﬁ (oxidase) ~ M E (LS EF (catalase)
PR Z B (urease) Fo i %72 JF S 1% - I A L-
Alanine » {H#EE 4 RAEEH Cu(NO,), K&
B (% 2) -

B8 IKIE B E MR PR AV RRIE
FlEE

16 8 {1t 5% /K Fg i fe o3 ol B FE 3 PR (L S i
PRIVEE R > A15R 3 Fow > A EMLE SR ERTE
FEARESE SR EELR— > ErREEE
FEER XOCH-1 Bk EUR NI B e EM A&
FFREERY XOCI-1¢ J XOCK-1b E kT o LIS
FG 1 = 0 TK2 » “TK® ~ ‘TK11’ ~ ‘TK16> I
“TN1D SRS R 100% > L “TNID
‘TK16 f1 ‘TK11 fnfdE#fE 3 s E iRz
VAR E i 0 Al B 3.6~ 3.3 & 3.2
‘TK16” #f8 XOCK-1b R IEHERERES.T:
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H R ‘TKS ~ ‘TKI14 fil ‘TNG71" 5Lfd > &
R R 90% DL F 5 ‘KH145 F1 ‘TT30° Wi
A 29 2R 41.7% B HoA 12 AR > &2
1 #2718 XOCH-1 1% A %955 = 2 {il Al 75 71 2 {E
o e L A 2 T s AR B B 0 BT
XOCK-1b {ﬁﬁﬁ@ﬁ%ﬁﬂxﬁﬁt [tk &2
FEfEmESZE 4.0 L E o HIABETE ‘TKGD
oA Y S A2 78.3% H At 3 (I fnAE K -

TRIRZ T

IR 45 R EEIR > 10 F8 7% 5 I K [ 7 R
BECT > R 3% 3 15 U E 75 R 200% B 400
i 1 0 B AR 5 2 6 ([ Xoc B R ~ 3% 32 15
Z 5k 100 i B2 ik ¥ XOCF-9b ~ XOCH-1 ~
XOCI-3b Fz XOCK-1a DL Kz BiUZE bRl g i 4H ¥
XOCF-8b i 4 R I AN HI R AN » Hag R
L Xoo ZAEREHIHEIGER (F 1) - #{IH
Pl B 8 A v T 2 3.29 em (80% $¥8 /5 0R Al R M
Fr 7 1,000x FRFE) - SEIFHNHIRCER AT S Koy
ARy 81.3% 52158 o] 2 MRy 7 500% (2.51 em)
80% ¥k /5 TR MR B 1,000% (2.46 cm)

2. KREdlE MR R O AR R 2 A A (EHEE R -

Table 2. Physiological and biochemical characteristics that differentiate bacterial strains of Xanthomonas oryzae pv.
oryzicola (Xoc) and Xanthomonas oryzae pv. oryzae (X00).
Characteristic Strain from rice” Xoc® Xoo"
Gram stain = - -
Growth in O2 Aerobic Aerobic Aerobic
Oxidase test - - -
O-F test Oxidative Oxidative Oxidative
Protein hydrolysis + + +
Starch hydrolysis - + +/—
Carbon source utilization
Glycerol - = =
a-Lactose - - -
Inositol - - -
Trehalose + + +
L-alanine + + -
0.001% Cu(NO;), - - +
Gelatin hydrolysis - + -

“ The tested strains isolated from rice were XOCF-7¢c, XOCF-8b, XOCF-9b, XOCH-1, XOCI-1a, XOCI-2¢c, XOCI-3b, XOCI-4a,

XOCK-1a, and XOCK-1b.
¥ Data are collected from Mew & Misra (1994) and Wu (1995).
* +: positive reaction; —: negative reaction.
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Table 3. Disease incidence and disease index of bacterial leaf streak on 16 rice cultivars at 14 days after inoculation
with 3 strains of Xanthomonas oryzae pv. oryzicola.

Disease incidence in% (Disease index; mean + SD)”

Rice cultivar® XOCH-1 XOCI-1¢ XOCK-1b Average
Japonica rice
KH139 87.5 (1.2+0.3) 71.9 (1.5+0.4) 81.3 (1.9+1.0) 80.2 (1.5)
KH145 0.0 50.0 (1.0 +£0.0) 75.0 (1.2+0.3) 41.7 (1.4)
TK2 100.0 (2.0 +1.0) 100.0 (2.0 +1.0) 100.0 (3.7 +0.9) 100.0 (2.5)
TKS 100.0 (1.9 +1.0) 92.9 (1.8+0.9) 100.0 (3.0 +0.6) 97.6 (2.2)
TKS8 100.0 (1.8 +0.9) 100.0 (2.6 +0.6) 100.0 3.5+ 1.4) 100.0 (2.6)
TK9 87.5 (1.8 +£0.9) 88.9 (2.5+0.8) 88.9 (3.0 £2.0) 88.4 (2.4)
TK11 100.0 (1.8 £ 1.0) 100.0 (3.3 +£0.8) 100.0 (4.6 £0.6) 100.0 (3.2)
TK14 923 (1.4+0.6) 82.5(2.1+1.0) 100.0 (2.3 +£0.9) 91.6 (1.9)
TK16 100.0 (1.5+0.8) 100.0 2.6 £1.2) 100.0 (5.7 +£1.3) 10.0 (3.3)
TNI11 100.0 (3.5+0.5) 100.0 (4.1 £0.5) 100.0 (3.1 £0.5) 100.0 (3.6)
TNG71 929 (1.7+0.9) 100.0 (2.2 +1.0) 929 3.6+ 1.8) 95.3 (2.5)
TT30 0.0 50.0 (1.5+0.8) 75.0 (1.3 £0.6) 41.7 (0.9)
Indica rice
TCS10 87.5 (1.7+0.9) 100.0 (3.8 £0.5) 100.0 (4.0 = 1.1) 95.8 (3.2)
TNGS22 88.9 (1.8+0.9) 93.8 (2.0+0.9) 100.0 (4.3 +1.6) 94.2 (2.7)
Glutinous rice
TCSG1 76.9 (2.2 +1.0) 90.9 2.2+ 1.0) 100.0 (3.3 +1.4) 89.3 (2.6)
TKG1 75.0 (1.3 £0.6) 80.0 2.2+ 1.0) 80.0 (1.7+0.9) 78.3 (1.7)
Average 80.5 (1.8) 87.6 (2.3) 93.3 3.1)

“Rice cultivars used for inoculation: KH139: ‘Kaohsiung 139°; KH145: ‘Kaohsiung 145”; TCS10: ‘Taichung sen 10’; TCSG1: ‘Tai-
chung sen glutinous 1’; TK2: ‘Tai-keng 2°; TK5: ‘Tai-keng 5°; TK8: ‘Tai-keng 8’; TK9: ‘Tai-keng 9°; TK11: ‘Tai-keng 11°; TK14:

‘Tai-keng 14°; TK16: ‘Tai-keng 16’; TKG1: ‘Tai-keng glutinous 1°; TN11: ‘Tainan 11°; TNG71: ‘Tainung 71’; TNGS22: *
sen 22°; TT30: ‘Taitung 30°.
¥ Disease rating methods were referred to International Rice Testing Program (1976).
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4. [EISER S R A E M R 2 D aseR -

Table 4. Effect of agrochemicals under different treatment times for controlling bacterial leaf streak pathogen in

rice.

Disease incidence (%)

Days for Mancozeb Kasugamycin + Copper oxychloride = Streptomycin tetracycline Tecloftalam 10% CK
treatment” 80% WP 1,000x 81.3% WP 500x 10% SP 1,000x WP 1,000x (Water)
DBI 7 18.8 0.0 18.8 18.8 80.3
DBI 3 0.0 375 68.8 6.3 87.3
DBI 1 12.5 0.0 25.0 50.0 81.3
DAI O 25.0 6.3 12.5 37.5 81.3
DAI 1 56.3 31.3 37.5 31.3 88.8
DAI3 62.5 375 37.5 62.5 87.3
DAI7 31.3 50.0 75.0 25.0 80.3

“ DBI: Days before inoculation; DAI: Days after inoculation.

HE]

EH 2007 FRELED - Bk mEE
B KR EHRE GO R =SB0 2 HEE AR
B WBE EARE T A/ N EEEE » RN
Ji& O 43 Bl H B Xoo 2 =B A B > 487 16S
rDNA JE [7- PL ¥ > &5 SR BRI R 4 B B Xoo
FHEESE 97% ML L - AL wRAEFEER
/KRS T B 2 R B IR 1 B B
Xoo 5[ E Y HiL BY TERE R p5 R 6] - i B Ah
¥R 8 A B I B Xanthomonas. oryzae pv.
oryzicola 51 #E 2 BLS A 4% 8 {1 (Ou 1985;
Wu 1995; Niflo-Liu et al. 2006; Chen et al.
2008) » & € I ERHE R A Xoc HIFFF1E R
Ak L ¥ e 2 72 0 DL XOCH-1 & XOCK-
12 &l B ik B2 97 ATy i 0 0 &5 SRR 2
{6 B ik B Xoc AH UL JE 7 100%  Swings et al.
(1990) # FR A A T 3175 K& 57 Xoc Bl
Xoo * (1) FE/KHE LRV (Ou 1985) 5 (2) #
AR (Vera Cruz ef al. 1984) ;
(3) EH'EH54UEES (fingerprint) (Vera Cruz et
al. 1984; Kersters ef al. 1989) ; (4) g HHME4H
B (fatty acid proflile) (Stead 1989) 5 LUKz (5)
5 R R B — B S 5% (monoclonal antibodies)
(Benedict ef al. 1989) o A& 5 a4 A4 R
Epah R (F22) 0 BRNREMEEARIR/L H A /K g
ek SN ER B Xoc FHAT > (B Xoo R[F] » HHEH
ZAME T FIH L-Alanine » (HESEERESH
Cu(NO,), HyFF & A F » B KR (Swings et

al. 1990; Mew & Misra 1994; Wu 1995; Garri-
ty et al. 2005; Chen & Hseu 2013) F1z2 &k Xoc
1 Xoo N[EIZ & - BHRBIRA LB /K R RE J145
SREUCRAE > HFRA AT RE 2 s E R R S
iRz A EZR » a2 alls )7 A4l it
GRZHEBA -8 - &GE RitpE R
16S rDNA JE fpLh 3 R AR B AR LI E &G R - B
A EKIEEAEEMN "G 11 98 (Rt
ARIFEHTR R4S B X. oryzae pv. oryzicola »
EEHpCAHE 69 B(L B -BE -
B - fCEMNEREHAREEE - HED®
BAYRHmEA R 2R - Tl 17 5%
(‘TCS17) ~ &8 31 %8, (‘TT31°) ~ ‘SA169° -
‘TCS10” ~ “TK2” ~ ‘TK16” ~ “TN11’ » ‘TNG67 ~
‘TNG70’ ~ ‘TNG7!" Al “TNGS22’ » % & i
(Chen et al. 2008; Chen et al. 2009)

Hi Xoc Fir 5[ #2 2 BLS » F.{F 1918 4 ]I
H R E - E B RS I & (Reink-
ing 1918) » H & 1957 - K2 % Fang et al.
(1957) i bty & 1 = dn 24 R SR B R B »
R & By Xanthomonas oryzicola > H & 1990 F
A Swings et al. (1990) EHran &k X. oryzae
pv. oryzicola ° K E EZ IR IEEE - F
BlRg st - 2B - EokPEER ~ B - BkEE
ENJE ~ PEIREN /T IR F & (Ou 1985; Sood &
Aggarwal 2002; Nino-Liu et al. 2006) ° Xoc A]
faEKEREEM - KBRS NER -
BT RE - R RAEB G RG>
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Rt T 2 B KRG E & (Shekawat &
Srivastava 1972) o 5 # & BLS |] #& Bk i E
10-30% /245 > BREEEEE T2 60% 2L E (Wu
1995) - #£ &% » BLS ¥ H & 4 4255 2 HifE
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FRKEHEERG oM - BEHEAE
Hip (BB) L[A] By & - A9 3 HY %08 IR 1 45
ABB - RERZ R - SERNEERET 5%E
(Ou 1985; Sood & Aggarwal 2002; Nino-Liu
et al. 2006) » 26-30.5CHE & %% (Sood & Ag-
garwal 2002) > H Xoc o] & H75 EE T{#H#% (Ou
1985; Sood & Aggarwal 2002; Niflo-Liu et al.
2006) - BLS fE 5 /& H Al AR i K B /2 % (Chen
& Hseu 2009) -
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Bacterial Leaf Streak of Rice Caused by
Xanthomonas oryzae pv. oryzicola (Fang et al.)
Swings et al. in Taiwan

Chun-Wei Chen"’, Shiow-Huey Hseu’, Yih-Chang Chang’, and Lih-Jiuan Hsieh®

Abstract

Chen, C. W., S. H. Hseu, Y. C. Chang, and L. J. Hsich. 2015. Bacterial leaf streak of rice
caused by Xanthomonas oryzae pv. oryzicola (Fang et al.) Swings et al. in Taiwan. J.
Taiwan Agric. Res. 64(2):109—-121.

In 2007, a new disease of rice was found in Nantou and Yunlin Counties in Taiwan. The symp-
toms exhibited dark-green to light brown translucent streak on rice leaf, and bacterial oozes appear on
the lesions under humid conditions. This disease was later found in Miaoli, Taichung, Changhua, Chy-
ayi, Tainan, Huailien, and Taitung Counties in Taiwan. Results from 16S rDNA sequencing and com-
parison revealed that the nucleotide sequences shared 97% similarity with the ones of Xanthomonas
oryzae pv. oryzae (Xoo), and 100% similarity with Xanthomonas oryzae pv. oryzicola BLS256. Based
on the symptoms and pathological studies, 16S rDNA sequencing, and physiological and biochemical
analyses, the pathogen was identified as Xanthomonas oryzae pv. oryzicola (Xoc). The susceptibility
of rice cultivars to bacterial leaf streak (BLS) were tested in greenhouse. Sixteen rice cultivars were
susceptible, but the disease incidence and index were different when inoculating with different Xoc
strains. The virulence of Xoc strains XOCH-1 (disease index was 1.8) was lower than XOCI-1c (2.3)
and XOCK-1b (3.1). The disease incidence of rice cultivars ‘Taikeng 2°, ‘Taikeng 8’, ‘Taikeng 11’,
‘Taikeng 16’ and ‘Tainan 11" were 100%. Among them, the highest disease index was 3.6 for ‘Tainan
11" and was 3.3 for ‘Taikeng 16’. The disease incidence of ‘Kaohsiung 145’ (41.7%), ‘Taitung 30’
(41.7%) and ‘Taikeng glutinous 1’ (78.3%) were lower than the other thirteen cultivars. Besides, ten
commercial agrochemicals were tested and results showed that they can almost inhibit the growth of
all tested Xoc strains. Among those, four agrochemicals could control BLS disease in greenhouse, es-
pecially spraying Mancozeb and Kasugamycin + Copper oxychloride before inoculation.

Key words: Rice, Bacterial leaf streak, Xanthomonas oryzae pv. oryzicola, Chemical control.
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