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At AR BARRSBAERR T A AR W AR E 0 TR E KK ERA R ETA - hmTd
4 Biolog 4458 A 448 & %43 W (16S tDNA - gyrB & dnaX) Z J5 5| ¥ » #3825 Dickeya zeae ° #f ¥ R
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e — T EEFH (http://www.afa.gov.tw/Public/Grain

RIS Statistics/20144241424285334.pdf) 4 5 > %

KH¥G (Oryza sativa) B RAFIE FEE  SHEEREREL K 270,264 ha EELOR

Y B REFREEYZ — - (REIREEL 1,275,456 Mg > FRAE AT N E B2 DGR
%% Rice Market Monitor 2 &R #Rr » 2014 % FIFER . -

EERTEAVF S HRELY 1.6 x 10° ha > fE2KE BERESRZ R  WaEESL  BES
E 4 B 7.4 x 10° Mg (http://www.fao.org/3/a- EIE YR E S5 (Hsu et al. 2002) K AHEERFSE
i4147e.pdf) » 5l ~ RN ~ FEM ~ FEMNE WmELHE > B HATCHE 80 HREHE - Hf

WEEAEME - Hep o DS AR AREE  AKEREHE4E ZHEERERE KEOEM
& YHEEREEZ 90% » BEAERIENR = A (Xanthomonas oryzae pv. oryzae) ~ 4B
JE SR A5 BY RE Y B R 5% ~F-#0 2 A AE R A K B (Burkholderia glumae) ~ Hll M FRBE
WHE ~ HIFE ~ ENEEEZ - f£58 - KIEJN  (Xanthomonas oryzae pv. oryzicola) (2007 4F
EEZNEEFEY  REBTEREEZE 2013 #3) (Chen ef al. 2008) % 3 fEKE - H 2009
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FER T BREAELERE Z KERE
HH & B oy /K SR ER B FO s 2L 8 > eI 5%
Wi 3T 2 SR 5 e AR BB - 2 i
B A HANE Z BAGCHEEE - #I 5 EE8 o] fLE
WRERETS B2 EH HAER  BRE
B RO EE R - KEHORER L
15 5% 72 FH A B 1 SR 99 T P 28 i 2 /K R A B 1
FJE % (rice bacterial foot rot) » LUK E X
2013 SRR EMEG - BEBRAEHE
TS 2 R K 3 48 R B A TRiny i
%i_} °

KRG B M B I i RN 1977 FEEH A
FEREEEL (Goto 1979) » Z & AHE] ~ JEEEE -
ENFE ~ HIJE ~ &SR m R S A %L -
Horih & B E - RO AHEEZE 2K
THANE M % E (Amarjit et al. 2009; Liu et al.
2013) « FEAM > 2011 FAEOMN Z KRG RS & IR
SPUK G E MG 2 T2 44 (Bertani et
al. 2013) - /KIGAMEMEE G F R EE R
&z BT EIRREE 15 {# 4 & % 1% % B W
E2EE UHERE LR ZFRENES
(Liu et al. 2013) o A E 7T KREAE A
RIFHARLE, - /KiE o BRI 2 S A B v 38
TR /KAEE R 2 B ) ~ SELEN G ~ R
HiE > B EE S BOK R R RS AULE < It
I = A R B A oK R & R 5-30% 0 8%
G A 2 50% DL (Zhou et al. 2009) » ¥f7K
MEEREEX -

7K FE 4 B 1 B TS 9 2 Dickeya & 2 X
&4 P54 - It 8 4 B R B B Y Erwinia
chrysanthemi > FHJ> Hauben et al. (1998) F|H
16S tDNA 7453 M7 i R & Y Erwinia & 2 X
BB » BFHENY Pectobacterium & » AR
E. chrysanthemi B ¥ i J& X Pectobacterium
chrysanthemi ; FE4) » Samson et al. (2005) f&
2 DNA-DNA #& K JE ~ 16S rDNA 41 ~ i
BRI R RIS R ET R B P
chrysanthemi i 28 1> ¥ J& Dickeya & » Dick-
eya & 29 R AN R A& T IR PR MR T ~ SEMESRE
C AIRERG R A LA ] EERE
TTIREEER o Sy REE Y AR BE B TR R g h 2 REB
Vg o ERE YA S s S C B g R - (AL 0 1E
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65% H521

IR FHEYIE A RS E > AR SR
A (black-leg) ~ ZZ 5 (wilting) S5 « Bt
WIRE RS T EREFEEY) B
TEVIBR T KR Z 40 » HpthinEok ~ BicE - &
B B H AT (Samson ef al. 2005) » BV B
Harth SR EZE Y R E - BB EREAR
EriEk (Stead ef al. 2010)

TEEE - S /KA B M B i L i 1T
RS > B508 DN AV SR - Fyitt
AR IER AR EEEIRL » NI TR ERE
B8 Z KA M A T B 2 e M R e
AR EAKESEZ PUBR M - [FEIR TR
VBRI B o DIRLSREE A2 F -

MEER T

BRI

52 72 0 & PR B2 B R < /KRB E ok > 0%
Wiz 1% o VIHUR ST 4HER - 48 0.5% TWEBE B
(NaOCl) k& 70% % 2R H H 5% 30 s » F LA
R TR 3 WAk AU RE B A & K
BRI o FI B RS BUG R B4R 7
NA (Nutrient agar) (Difco Laboratories; Bec-
ton, Dickinson and Company, France) 5% &
AR E o B 27TCENRFE PR 2-3 d RFHE
R > PREEE RS AE 2R NA 58 A
AR B 3 RPAGIEHHE - 4 big 2 kIR
FRAeEeEKd Dt EREBEA -
RIR M

A EREE 2 @A 2KERE E
M8 ut, FRhaliiEy  #HalEYEER &
FEIAEE & (54 cm x 43.5 ¢cm x 13 ¢m) >
FAMEME 20 PRKHE > L3 EE - ZHAET
HEMk Ech-1218 {F Ry BEfE B bk » HEME R B4 7
BN RFE D BERELEEN NA R A
PR 1 d REEH O EEE R YDC B A&
(yeast extract dextrose calcium carbonate) 5%
#FE (Wilson er al. 1967) » T L) 4 15 7 g8 /K i
B A B RO 0 R P SR LAY R 107 cfu
mL" o BEfE T AT ¢ KRS E RS ORI 8
FEH R KFEEEEL 1 em jE - FE A 1,300
mL 7 ERE L fE A KNG 2 SRR T
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T o RN i 2K BB > BEtm
TEREREY > Z1&FHEEE R RN
GorEEdlE -t R A E A -

Biolog Identification System & EE Ik

HF Ech-1218 it & B #% ] F Biolog # &
ZEELT 08T AR BN 5.7% BUGTM
agar (Biolog Universal Growth Agar, Bio-
log Inc., CA, USA) &R » N30CTEE
16-24 h - DL IF-A #:f&E )% (Biolog Inc., CA,
USA) BRI 0T » I 3 2 HORE 2 90-98%
T (Turbidity) 7% » Jill A Biolog GEN III [ JE##%
(Biolog Inc., CA, USA) > FfLJIA 100 pL
ZRFIR - B 20-24 h1& - DOEERERNGE
KEFT 5 & Biolog GEN I & HHE (2.6.1 i)
L3 - DU A s A -

R DS HEE

£ Wang et al. (1993) 22 775 RS &
M ETREE > KB NA B EA L
2 &AL Pk Ech-1218 DI E o %5 HL B —
7% > LA 50 uL 2 0.5 N NaOH - EBIFUE %
B > B 150 pL 2 1 M Tris-HCI
(pH 8.0) JE &4 - B 10 pL fIl A i & /K Fi
B 10 £ > HLULBHIR 2 uL 7E R - FI A
168 rDNA [FAlEs st Ay ERMES 1% (fD1/rP1)
(Weisburg er al. 1991) DLK #1#f Dickeya &~
DNA gyrase gene (gyrB) il DNA polymerase
Il gamma subunit gene (dnaX) %52 5[ F%
gyrBfl/gyrBrl (Pu et al. 2012) ~ dnaXf/dnaXr
(Slawiak et al. 2009) #E1TH &I ZHiH X FE
(polymerase chain reaction; PCR) » i jff H &
VAT € P B Fp 51 b3 DA e 4 R R
RIREE A BE)ZBURIE

P B A R = 49 s 20 om 2 gk R
kinfl "G 198, FREREY - HElEY
TG 45 EFL/XHE - WEER L - BERJTE
DU 2 O 8k B A B R0 GRS B 10° cfu
mL") & ZERI FORME R EEFLED - U0 LA A
BR 7K 2 oF 3 28 R R e i ERLAE Ry BB AH - AR
BIEHE LHBSRIR 24 h ik RETBES
BEME TR R - SR B E 8

B ZI& T B AR PR RER A 4 oy B 4 i
TERE IS i B [ R i A A (] - St > EHEEE)
BRAR ~ R - BB E R AL H A
FIFASHRERAES 7720 - 1 50 uL » S 10° cfu
mL" 2 YRR A A B A S
FREL 2 B - MABE R TIRE  TE
7R 27CRE A TSR B - 5 DU R K%
TP EF Ry H R4 -
BEHRREERIEE

DA i B 72 65 7KFF O ol 6 R B L P AT T 807
0 M R P 4 By 107 cfu mL > HY 100
uL Z 4B R A 5 mL 2 LB Broth (Difco
Laboratories; Becton, Dickinson and Company,
USA) 1> 3 HIEF 10CE 40C » fifg SCZA
AR fE 2 AR EAR T (R 100 rpm) > &
B2 EE - 24 h R - DLARSIMRPARUEST
REEEIL  HEEERERBE

REREHAEKERE R) ZTURITH
E

H B R/KEHEGE - YIEeBEEmE
10 KZKEnEsERERER BT
B RFEZamE (F) Fr 0 SRBEEL 26 EKHS
mil (F) ETHE - R aaiE18E: 'a
L6758 (TNG6T') ~ TERET05% , (TNGT0) ~ '&
L7258 | (‘TNG72) ~ TG 7495, (‘TNGT74)) »
"B TS5R (‘TNGTS) ~ "GfE 2 5%, (‘TK2)
"G4 5% (‘TK4) ~ "G 8 58, (‘TK®) ~ &
MO 5%, (‘TK9) ~ & 14 5%, (‘TK14) ~ 'S
1658, (‘TK16%) ~ "Eilf 139 5% | (KHI39) ~ &
B 1L5R (TNID) ~ TRRE 3 5%, (‘TY3) ~ "6
30 %8, (‘TD30’) ~ & 192 98, (‘TC192) ~ 2
EL & 941001 (CNY941001) £ 5 2 & 941002
(CNY941002)» FlF547FE: & oAl 10 58,
(TCS10)~ &Rl 1458, (TNGS14) &
A9 5% (TNGS19) T& & fill 22 9% |
(‘TNGS22’) K AlliRTE 4 1 : 32 EAliR & 892220
%E (CNSY892220) ~ B EAIFEE 892229 % (CN
SY892229) - HEEFIFEE 892233 %% (CNSY
892233) Hl & & fill ¥& & 892234 9% (CNSY
892234) o &l K 2 F A T RE R &8 2 1%
A4 R R 2 mo 1R b EEfER SR - BEfE U7 A
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s R s BB A - B 3 AR 0 &3
HE o SEREE 2 R - SHa A s IR o
BT 2 wk FHE TR R (disease incidence) °
SE| RS2V

HEEEER - A Y ReE TR P E
KRS B 1 97 5 e AL A P A 1 P B TR 0 2
SR E Ry it B A > L 10 e BLFE : T7%
A AL S A& PEA K (copper hydroxide » i
TREEEYIRER G AR AT ) ~ 40%
15 == 1] R 48 %) (copper hydroxide + oxine-
copper » i 75 R EFH P (RERL D B IR A E) ~2%
FHMEB K (kasugamycin - KFFLEE TR
I AERRAE) ~ 81.3% 72 B 8 v B M Al (ka-
sugamycin + copper oxychloride » X 5 1k 2
TR ERAT) ~ 20% BURMEE 7] R M
7l (oxolinic » 17 BILERAD AR A E]) ~ 10%
7 V0 B3 fd]l &% (streptomycin + tetracycline » 4
SEEAR AT 10% 3¢ 5 1] 02 M
(tecloftalam » KL TR AR AF)
14% 3% 15 5 Aifi i ©] 0% M 8 B (tecloftalam +
kasugamycin » KRB TR AR AE)
30.3% VUIR M Z A MK B (tetracycline » 4
BREEEEIRATE) K 68.8% % (Rl £ n iR 1
¥y 7l (thiophanate methyl + streptomycin » ¥
TR EEYRER G ARAE) o DL AtEEE
T BT B 10 ~ 100 & 1,000 mg L -

fR#% Tsai et al. (2001) 2757k - i E 1K
0.8 cm Z JE4K[EH (TOYO ADVANTEC) &
PR BT A FERBEGE AR RER
TIRE 24 h (R AR B AL Pz BHIE
MEEMH 0.1 mL 4B MIHR CREL R 10°
cfu mL") 7 NA B# R PAR - (EE9 em) -
1 B2 AR 4 (B AR [EIAR - 36 DU IR /KRR
B ORAREEEAHE RN - KSR 2 B8
RIE R 27 CHLIE RN > ' 2 dk
HU B 22 4R i 2R R AR TR 0 00 & 4000 i B K/
GOz E4R B B 1€ 8 mm) - HEH 3 HE -
ABREE 2 X -

S B E R
SER BRI TR | mo KR B
rg 1L SR, EREREY) - EUEREEN TS

rere
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65% H521

HIWBE (17 em x 17 em x 8 cm) » 7% 3
o BINVRETER o BEEEER D= N EER G
B R4 A R B HIHIEE 1) 2 20% BUER
B DR - KA BERIHIEIZ 7%
AL TDRIEM BIE BBt 55 IR g (F
R BRI B3 EE - FEETAR
MR E T et MR BB 1R RREL
F5 10° cfu mL"' Z A EBIZK > BREE 200
mL > AP o g% T R 20% BRI
AR MER I 1,000% 5588 > 77% G E AL AT
MR I DL 800x FifEI% - 43 HI AT R EE R
ZER 200 mL I AZH - EEERF R By 2 7 o
— R PETERT | d BT | WEE - 55— Ryt
& 1 dETE | TEE > ZBMEENE 1 X
JigE 7 d & FFAETTEE 2 TMEE - A5E 2 WG
%7 dETHRERE  RFEZR/ND R 0-4
o0 MBS 1 HEBERAE <lem;2:1
em <JEHERME <2cem; 302 em < HEHERE <
3em; 4 FEHEERE >3 om o EEREEEE(L -
[ AR T AT AHBEHRRE

TR E (%) =

(R8O ZIGBIRRIRED)
(4 < REREVRED)

x 100%

AT DT

& IH e 5B & ORHF A SAS 9.1 kit 4
S ATERES S HETT S U7 0t (analysis of vari-
ance; ANOVA) » H DIz /NBHZ MEE 5 (least
significant difference; LSD) JHIEHTE 5% 3 1%
HE/KET > (LR 2% -

TaR

RRIE A B

H P TE R 7> B Z Ech-1218 {F R (i 5 &
PR DT ESHRDEBETE "B R 8 Bt KK
EHEiig > PEEfER 2 wk 3R B EUKREEIR Z
LA B KIZAR 2 4 AR BN 5 AR R
BE ([ 1A) > MAEM - BRAVEPEL B8
Rk B A AR DUt > St R 2 i
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1. AEEYEEUKREAE B Ech 1218 12 Z T - (A) ZKREHEHE 2 wk R 2R (B) TOREEE 4 d 122
TR (C) BB VIR #1E 1 d iR 2 (D) BHZEEHEE 4 d R 2T (B) B0 E S 1 d R ZIEHE (F)
PR 3 d IR IR - AT R 2 (I E -

Fig. 1. Symptoms of different crops inoculated with Dickeya Zeae strain Ech1218. (A) Two weeks after inoculation
on rice seedlings; (B) four days after inoculation on maize; (C) one day after inoculation on potato slices; (D) four
days after inoculation on carrots; (E) one day after inoculation on Chinese cabbages; and (F) three days after inocula-

tion on onion. Arrows indicate the inoculation sites.

B T o3 e L RH (R AV AR o i AR R /K B2
Z H IR AE PR A e 2

B Tk 2 Biolog ldentification System &
EED S E

L =4 B #F Ech-1218 7 Biolog Identifi-
cation System 437 ¥} 95 @b Z 5 AT A FH BT
A 3 &S SR 7Y Biolog GEN T & BHE (2.6.1
W) EE¥ 18 - & RBURHEEE KRB Y Dickeya
chrysanthemi » fH{U{H Fy 0.685 - [E4h » fiE &
FPRIR LA 168 rDNA 2 Eg 55 1% fD1/rP1 5]
THHELT PCR HE1E - AT MR 1 BZ4Y 1.5 kb
Z DNA R B > FIH 5[5 ¥ gyrBfl/gyrBrl 8
dnaXf/dnaXr Hi 53 B =] 84 i H 49 2,412 bp K&
536 bp 2 DNA J F - it 3 %54 & 5, 2 DNA
F BY &8 %E [ % » ¥ 2 B2 NCBI (National Cen-
ter for Biotechnology Information) % [K & f}
AT AL > S RERERIEE D, zeae
EC1 strain 2 16S rDNA (CP006929) ~ gyrB
(JQ284042) K dnaX (JQ284041) = [ 51 {1
FE 3 99% DI E -

RRELH N EEY)Z BURE

B 7 H R KR T s [ R B o - IR
NEEZEYET SR TR - BREEBALR
R Z TRk R H AR FER 2 SHEE R PRAR ~ R
% BRERERELEY - GRET > b
Z AR T 1% B T R P EOKk A
RN R 4 d > B AR R 2 2 4E
BAEZNESE (B 1B ~ 1D) 5 B EHE IR
FALLE SR B 1 dBEIHH IR B EREE (E
1C ~ 1E) 5 FREE SR 3 d N EEE N
A7 W R ACZR ~ WIS 2 (8 1F) -
BORILREE R AR AR 2 Kfg ~ EKkZ40 > I8
W EZ ERENELAREEMEREUR
e
BEHRRREERZEE

i FE B B Y AR R Bl sk B T | 0 A 9
P Ech-1218 43 BIFY 10 ~ 15~ 20 ~ 25 ~ 30 ~
35 R A0CHEATHIE - 45 REBUR L E R TR
10-40CEHRERRE T4 E > 10-35C 2 H
A RR S B R S T = T 5 7 35C & 40T »
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Wk A RORE AR T M4 e T (&
2) o« HfLL30 R 3SCTZEHREFEERREE
A 8 Log,, cfu mL™ PAE > HW& 2 5%
HEETRBEAE LR (HEEAMR TR
HEEEER  RREkRREE NS RRE R
30-35C -

MREHAEKERE (R) ZTURITE
E

FI 26 faE /K hg m Fel DU 0 e VB (T 3
TR 2 wk REIZAEGE (R) ZBRE
GERBWHIANEFKELE () 2 EEH
B IR s R SN AR B 2 e 3
AT 26 (B TE () B HEEG, - Hf o B
14 il fnfd (F) ZFHRWEE > 72% > BN
MR () BRERE R B8 5%, -
T3 94.44% » HRWBZEEE 941001 5881 T&
192 5%, > MR R 83.33% (R 1) - A
7T ESTE (R) ZBRE < 60%  B1E 1 {EFRE
rofl ("6FE 2 9%)) ~ 3 ERIfESAE ("Gl 10
9~ TRREAl 14 5%, 'EEAI199%) K3
& Rl iR A7 (B2 R AR & 892220 5% ~ E Al
B 892229 5% K 5 AT & 892233 %) » H
R R RENEE (2) B TBRA14 5%, 815
BEHIIEE 892229 9% » HEWERE K 44.44%
(E&1-

10
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65% H521

EREEIRRZIEAE

FIF B4 B2 A TE NA 528 & FOHE 10
T B ) 6 7K 4 B 1 B TS A 1 97 B A Ech-
1218 7 4 FAIHIEE /7 » 45 F B R fh sl g2 A o
LA 20% BRZE kg TR MR I~ 10% 8 DU ER 3
F L 68.8% % O (B R AR B 3 FE AL
SEET 2 BERUEfE - ML FRERII RILA R
RHCRET o SR Ky 1,000 mg LB
11 71 Bl A /N By 30.25-19.08 mm 5 G P i
B 100 mg L™ B » HIH]E AN B 29.08-16.17
SEPERE Ky 10 mg L™ I I BE A /N By
24.33-3.88 mm (3 2) o FCA {5 8 AL g
A ZEHRE > B 40% S B AR ERE -
2% G E S ~ 81.3% 32580 nR I -
Ko 14% 52 55 5o it fl o] D8 MR B 4 4 T L
JREINE PRV AE RIHIGE ST > BRT 2% =5
ZARHYRE 100 mg L 6§ > B ELHNHIE A
/INEy2.00 mm b > HA 3 FEEER]E Y 1,000
mg L 85 B 2 4 10 mm DL 401460 BBl > 4001 61
WIREERZAETS « A > Rl EER A 3 1
e KR RS IS B 1Y 4 & 52 20 A il A
3 BLEER 53 BBy 77% G EAL S n R M
10% e A J 7] % P 1 B2 30.3% VU IR 2 7]
B (R 2) -

mm ;

10 20

30 40 50

Temperature (C)

2.
Fig. 2.

K RERSREE R T -

Effect of temperatures on the growth of Dickeya Zeae strain Ech1218.
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K 1. KREEBRE Ech1218 FtkA /KRS (F) ZBURIENE -

Table 1. Pathogenicity test of Dickeya zeae strain Ech1218 on different rice varieties.

Disease incidence (%)

Variety Exp. 1 Exp. 11 Average
TNG67 (&2 67 57) 77.78 66.67 72.22
TNG70 (&£ 70 58) 77.78 66.67 72.22
TNG72 (512 72 %8) 66.67 77.78 7222
TNG74 (B2 74 5%) 77.78 55.56 66.67
TNG75 (B2 75 %) 88.89 55.56 72.22
TK2 (& 2 58) 55.56 55.56 55.56
TK4 (&ff 4 58) 88.89 66.67 77.78
TKS (&7 8 %) 88.89 100.00 94.44
TK9 (671 9 5%) 88.89 55.56 72.22
TK14 (57 14 5%) 66.67 55.56 61.11
TK16 (57 16 95) 88.89 55.56 72.22
KH139 (= 139 5%) 88.89 66.67 77.78
TNII (575 11 %) 66.67 88.89 77.78
TY3 (Bk 3 5%) 66.67 66.67 66.67
CNY941001 (FZEEE 941001) 77.78 88.89 83.33
CNY941002 (FZEEF 941002) 77.78 66.67 7222
TCS10 (5 Hl 10 5%) 66.67 44.44 55.56
TNGS14 (BEFl 14 57) 33.33 55.56 44.44
TNGS19 (& 2Fl 19 %8) 55.56 55.56 55.56
TNGS22 (A1 22 57) 66.67 55.56 61.11
CNSY892220 (GEEAIKES 892220 5%) 55.56 44.44 50.00
CNSY892229 (GZEFIKES 892229 5%) 55.56 33.33 44.44
CNSY892233 (ZEEFIKES 892233 5%) 44.44 66.67 55.56
CNSY892234 (ZEAIKES 892234 58) 66.67 66.67 66.67
TD30 (A5 30 9%) 88.89 66.67 77.78
TC192 (& 192 4§) 88.89 77.78 83.33

“ Disease incidence (%) = (number of plants with symptoms/number of inoculated plants) x 100%.

= BB

= DAY % T i 25 111 71 7R 4 B M 5 FE 9 T
SR BT Ry 20% BRE MR BE AT R MR
PRIIEL 388 i 20% R PREE AR LRI T 1,000 7
FERGET R = 285G - 9 o REE R S op
Z 11% GAALH R IER T 800 MifE R T
il B - A 2 RZRHVGE RG> BN
TR AT Y 20% BRZR MR m] R M TR A R
HBRE R 25.0% > ERFMEREMA - AIHERE
A By 100.0% (3% 3) » 1] 77% @A (L5 TR

M BAURR R R PR A B R (R e P 1% 2 PR
J& > 53 AR 90.3% K 97.2% (£ 3) - AH M
AT FH 20% BK2 PR B m] I8 14y 7 s e i 2 B
HIRm AR R HE (FEIE R 95.9%) 7 1% #
ERETAAREER > Hr g [H A #2
EER (R

ENEVN

e
Dickeya J& R % E. chrysanthemi B¢ P.
chrysanthemi (Hauben et al. 1998; Gardan et
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2.

BesH 2

FEMCEREERIB KRR Ech1218 2 AR RANHIBCR

Table 2. Growth inhibition of Dickeya zeae strain Ech1218 treated with different agrochemicals.

Inhibition zone (mm in diam.)”

Agrochemical 1,000 mg L™ 100 mg L' 10mgL’
Copper hydroxide (77.0% WP) 0.00 £ 0.00d 0.00d
Copper hydroxide + oxine-copper (40.0% WP) 6.78 d 0.00d 0.00d
Kasugamycin (2% SL) 7.67d 2.00c 0.00d
Kasugamycin + copper oxychloride (81.3% WP) 133e 0.00d 0.00d
Oxolinic (20% WP) 30.25a 29.08 a 2433 a
Streptomycin + tetracycline (10.0% SP) 19.08 ¢ 16.17b 14.17b
Tecloftalam (10% WP) 0.00 £ 0.00d 0.00d
Tecloftalam + kasugamycin (14% WP) 7.33d 0.00d 0.00d
Tetracycline (30.3% SP) 0.00 £ 0.00d 0.00d
Thiophanate methyl + streptomycin (68.8% WP) 20.22 b 16.45b 3.88¢
CK (dH,0) 0.00 f 0.00d 0.00d
LSD 1.05 1.31 0.34

“ The inhibition zone did not include the diameters of paper disks (8 mm).
¥ Means within a column followed by the same letter are not significantly different at 5% by least significant difference (LSD) test.

3. (LEEEROR = /KRR R 2 BUR -

Table 3. Efficacy of agrochemicals on the control of rice bacterial foot rot in the greenhouse.

Agrochemical Fold of dilution

Initial usage time Disease index (%)”

Copper hydroxide (77.0% WP) 800
Copper hydroxide (77.0% WP) 800
Oxolinic (20% WP) 1,000
Oxolinic (20% WP) 1,000
None (CK) -
LSD 1%

Before inoculation 90.3 b”
Post inoculation 97.2b
Before inoculation 25.0a
Post inoculation 100.0 b
959b
11.489

“ Disease index (%) =

[X(index x diseased plants)/(4 x total inoculated plants)] x 100%.

¥ Means within a column followed by the same letter are not significantly different at 1% by least significant difference (LSD) test.
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Rice Bacterial Foot Rot Disease Caused by
Dickeya zeae in Taiwan

Ching-Yi Lin', Chiao-Wen Huang', Hong-Ren Yang’, Chia-Hsin Tsai’, Sui-Li Hsu*, and Hui-Fang Ni*’

Abstract

Lin, C. Y., C. W. Huang, H. R. Yang, C. H. Tsai, S. L. Hsu, and H. F. Ni. 2016. Rice
bacterial foot rot disease caused by Dickeya zeae in Taiwan. J. Taiwan Agric. Res.
65(2):207-217.

Rice bacterial foot rot is a new bacterial disease of rice found in Taiwan recently. Symptoms of
the disease include brown sheath rot and dark brown decay of the tillers. The diseased samples were
collected in Chiayi County and bacteria were isolated from the symptomatic tissues. Pathogenicity of
the bacteria was verified by Koch’s postulates. The pathogen was further determined as Dickeya zeae
by Biolog identification and multi-gene (16S rDNA, gyrB, and dnaX) sequence analysis. The pathogen
could also infect several important crops such as maize, potato, carrots and Chinese cabbage. It could
grow at wide range of temperatures, 10-40°C, with optimal range in 30-35°C. The selected 26 rice
varieties were all infected by the pathogen. Among these tested varieties, japonica rice variety, ‘TK8’
was most susceptible to the pathogen, with an average incidence of 94.44%. An In vitro agrochemical
screening test showed that 20% oxolinic was the most effective inhibitor on bacterial growth. A green-
house trial showed that the chemical could only protect the rice plants if applied before the pathogen
infection. The results suggested that 20% oxolinic could be recommended as an effective chemical to
control the rice bacterial foot rot disease in the field.

Key words: Rice, Rice bacterial foot rot, Agrochemical screening.
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