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H9 R ELE Gibberella fujikuroifft5 [#ERY/KFE{E I (Bakanae disease of rice) Fy/KAEEE
T ERRRE L — TR EE L A o I 2R EAES o SRR E
E A B R IR > ASHA201252 812013 FETAHRBATF I - slEaN A B &
A & e AP AR HIERIEIE - ARy R MR = R M R 2 B MG
TR MR B R e - FIRF T IERIA R 2 I8 - REEN 128 KA A
L E20124F UL ~ 2FABRIEHAE T - HRS2HEAERE 5 20134FUREED ~ 2HAERAEH ~ [ FH B
JR AR T H36ftREE - AT E AN T - LG 119E - &t - G l69tEG
BTSSR AL A A R - —HAFHE = B - MR
KigmiEEIEG R 119% - G Al05RE G657 - KHL > & i HLIR20 132 H25.9%%
SERKE AL R TRITE R 5 » 45 5 AT PR B R B B M R B (R 1 % PA T » FH 500
REZKREMER R R 1B LUT o o201 240 — AR RS 1 R 20 1 34E R AdAE + - Ffdny
~ L SR B R R RIRE o M P EE R M R B T P R A B
ZEF A F-(translation elongation factor 1-a, TEF 1-)fF5#&EE - PARIAES [T Eftef-1/tef-262
Fftef-F/Fftef-RAE{TPCRAH] - HJHME 147700 bp 2350 bpZ H—MEDNAF B » EFF{% Al
G, fujikuroi o HHRE o AEFASE EIE RN IL 1370k - BEEA2MRE R Ry IkaliEmrk - BT
DB MG o S RBURHEE 2 42PR IR B AT 1225 % 82 S HI K EL LA 1,00065% ~ 25%FE5E 1L
TKELFLHIS006% ~ 25.9% 5 5o Al /KB ZLA2,000 % S EERIHNH E K > 1RE K ER 2 F4RHEE]
NN EEER 2 PDASSEA b S5 REURDUS S FIEER2,000 6% 1] 52 A SEIE RN E » #
SEAI50018 F2 1,000 EREHIHIERIFE < 4 & - BURGEHHE AT e ERWET 5E
EAREE o WiERRE Z AE - BN EAR I E S O E R S T EH
24.9% 13 TE FIZKEALA] - BRI AR EERR 2 S EBEE -

RRERY | KREPERIR - BRI A - AR

TR T B e Th I A 2 RIWST R 5 55084355 -
P ITEbT R B g R R R LGB B - BIFTSEE - BEEEIE -
KRB YR A )R S E PR SEE - B -
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H 5

KIGERREREV/KEEZENEFERMERE L — P st N 1912F HEFFEH T
REER A EREEEERKERENERIEL  RESEREBERRBIVEME %
i DL Ry B FOR AR R 09 IR AH [E] > 2 0 B 44 Ay Fusarium moniliforme » RIIEERAH TR+ > B
FI[19764F » Nirenburg i il /K R 1E £ 97 2 9 [ 1 %4 By Fusarium fujikuroi, Nirenburg » 1fij A& M tH
4478 HI 445 By Gibberella fujikuroi (Sawada) Wollenweber™ « [R5 AR = A > [0 53 Ui
WEE o RERKRER - ZENEL -RBILER TS, EHARIEEIESELSR
(bakanae disease) AN E AR /KIGE » & 1F i HHBLA FHIAZE - 10 o BA TR W 2 PR e (R B v
EH1/3~1200 F > R ARG > IS > R e F A mInKY » KRS 2 R
WS R E ML - MR ARIE Z HRREE g%  JNEBEIEEERER - FIRHZ
SEERIA @A RIEHY - FrE AR EEZIEERERSR G RERETAERE
IR NI RA g BN BRI - Ky w R EERRER > Ao 4EEET - AN
PRAEIE B B 2R RN I3 4y 88 - 3 NI Sy EEfE kg E R RO - BEBEERFE
ik (R AE R TT B W A - RELIERR S - E TSR IRE S ERENNE 155 WA E R PR
. RRER TEMERAEE  EHRLSUGEHRER » 2% EAHEOOEY - &k
SRR O aERACNEK M TES  EAERWE ZE& NS EMT > IS E
i~ O] il J\ R PR {2 135 IRV S AR AT fh AR R A L > BEETRATF G E T —BARVKAE o H Al
BH B8 15 BT 68 1 B P S EH - SR RE KRS tE IR » T L el e R BRI & - /KRE1E
oIl 2 3 R BUKRG ARG B B4 > MR E XS 2 S SR FIVEE - ROSER N E
EEHE AR - BEAMFREE > FEHRMESERE > EFERE
B e U0 R K SHHE R I 4 1T B B i5E s B S8 TR A DL 25. 9% 15 78 Fll /K B 7L 742,000
R 24/ N R B K S - B A SR M IR 5 0. 9% » #5225 % 458 v F11 AL 1,000 fi BH 5
BBRCOD .

FETE A B e i R Y R B AR (15 7 0T o7 R R PR _EAIRE R R ey 5 3 —
T o BRI AN E R E W E R EE SRR H E & AT B A B A
U0 R R R G T s RNHMBREARE - BRI E R E TRt
BRIAE - WEEHBEBRERES S RERE NS S EAEEH  WEF AT 215545
FOD o MR 2 B ERFE A BTG RA R - (BRI BBk - (R
B o ik B ST RE S SR - HarstEE T EEMER SR L &E RN
T B F M R R R — M5 [ H A (E M « M E/KEHE T LR E S8 35T % Fusarium/&
HEHE® » 8RR 2 AUEERR B AR, > BILIF. proliferatumBiF. verticillioides V% » {F AIREEL )
F A S KRR E LR 5 0 75 A8 EF. proliferatumElF. verticillioides{# i& ik
KRGS 2B WA G ERIRET s MF. fujikuroi & 2 A4 s 25 K S 16 T I W e £ 2
P20 1S SR B 2 R IR A 2 TS M R B A 88 > WK omadalf & 17 - SSM
g CDE S B AEAE M BEA HK RS R EF. fujikuroi - H B B R AV EFE T
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193878 I 71 888 55 78 (Pentachloronitrobenzene, PCNB) » H sy 2 fE > 2B DIBHS %X (|- i
M ERER S > REEEFY DK omadat B 7 Ry 7 - sUBRET 2% 285 Al B (R PCNB 2 (EF - #
T B 2 EH 8 1) 14 5% 8 R FFC medium DA A 5818 77 B 2 A0l 2 - (E BRI o0 18 € B
G B HYPCRAR AN ES 70 - — MW (0 AY 7 B o % 18 B8 RNA B AY N 88§ & ] 7 B (internal
transcribed spacer, ITS) - {HEt ¥ #RfAIEE 2 B - HAIW IR EEE I HE R B AEEER
R+ F E%(translation elongation factor 1-a, TEF 1-a) » [t A BRE A FIMEEE > gAY &
bRER AR I fERE Y o« Amatulli®E A 7A20124F 255 | T~ ¥fFujil F/TEF 1RE1Prolil F/TEF 1R ©]
DT R 97 4 4% LT 778 501 43 BEL{EDHIF. fujikuroiBF. proliferatum % o fE AR BIFI A T
David® A $t ¥ TEF 1-0F EEAT & =i ef-1/ef-25 F-H" 5 53 - 8 B % A {35 AmatulliSs 2 L
BRE kst 2 Ftef-F/Fftef-R5 | T BT IER BN 0 1785 2 B M TAE® -

AREHTE ST E M E KT KRR B R E R =R EHEE - 5
EHE WP LT ERRREEN 2 AR BRREE - DT B KEERR ZZEE
Wt s B A B W 20 5 [ 3 81 6 A o0 i 2 06 R B ETTPCRASHN B fR e LL ¥ 5 SSulfE R b s
YAl oy - DAERA RETE D 5 S5 M e v fu Bl S v FI R 4H (L 22 4 1 I A [EDR R HETT = AL
ZEfvpEmEEsE - LTS AEEEER M - DIgte@Esteliaskig 2 H -

MEERTTE
—kEEEZERKE - BRERERRAERERRERRAE

(—)BEEKAE i

2012581201 34 4E /KA L BFAVE B 2HATERFE AT B EE N R ~ K~ Bl - B H - &l -
A~ A~ 5K~ BAR S IR~ 8EE - Tk ERDRFRAHE O EER 115E(TN 11) »
ZFH165%(TK 16) ~ G FHIFE(TK 8) ~ ZHAUI1055(TCS 10) ~ ZETIFE(TNG 71) ~ 2119255
(TC 192) ~ ZHAIKE25%(TCSG 2)55 7T gt » FEfEAY A (1 2 BRAE - 5 e FH B i i e FH
o sFEE—1) -
() e A T R A A

Tt B Ao O =0 B AR S LB e B3 EE - BEE 100 E T - &
Tt E BRI KRS E o B IR R R A o BFTTANTY - IR EA R0k
T 'R CAEFT - BOI12/NE > BRI » TR EBEEEFE T 24 E
BHERFRA ZBREL - 20120 Z RIHER E A - (f 2 1EKomadaff &5k 7 1584
MR Bo Bl 2 J77EAN T A 2 SE75| TL- Asparagine (MP Biomedicals) 2 g~ D-Galactose
(ACROS ORGANICS) 20 g + KCI (I T{LE254%) 0.5 g » MgSO,-7H,0 (J. T. Baker) 0.5 g »
K,HPO, (Riedel-deHaen) 1 g ~ Fe (EDTA) (Sigma) 5 mg * Cycloheximide X 4% & I
(Sigma-Aldrich) 10 mg (1%) * chloramphenicol & i 2% (sigma) 200 ppm * Na,B,0;-10H,0
(Sigma-Aldrich) A1 LZAEE/K S > SER A% » DL10%E % (Sigma-Aldrich) 38 55K £ pH
4.5 HAIA20 gre it OB AR A EDZIMNE - £8121°C ~ L5 REE - JWE 1577 #1%
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5 5% & B OR B £ 50~60 C 0 R A Oxgall 4= i 71 (Difco) 0.5 g 81 A & B &
Pentachloronitrobenzene (PCNB - H1ELKEER{E) 1 ¢ JE G A% > FIA9 cm 2 BB RE
H o SEESEE300 mI T B 18IMFAR o (R BE 32 M T M FHPCNB » HLEE LA BB E H H
RGN - BEA OB 2 FFC mediumF 32 MR AL » 8 DIAUA PCNBIY (i FH 401
il H At Fusarium spp. 094 & o BHF AT © R 51 2 47 (L-Asparagine 2 g ~ D-Galactose
20 g~ KC10.5 g~ MgSO,.7 H,0 0.5 g ~ K,HPO, 1 g » Fe-(EDTA) 5 mg ~ Na,B,0,-10H,0 1 g)
BN LZAEHK T S22 VARR > DL10%0E RS 525 2 pH 7.0 FEIIA20 g3 12 M
AR % £ 50~60C » Hiffjl A Cycloheximide 1 mg ~ 1% Iprodinef{{s i [ (A b &2 T 2
et BHIEZAE]) 0.1 ml ~ 1% Dicloran A 78 i 75 #% (Sigma-Aldrich) 0.2 ml ~ 1% Thiabendazole
o5 48 7 (TR R AR 2 T3R5 A PR /A H) 0.5 ml~ 1% Flutolanil 8 % 5275 % (H (£ R 22 (0 A
FRZNE]) 1 ml ~ 10% Lithium Chloride & /b ##5 /&% (A4 4%) 10 m1E22% chloramphenicol7&& 10
ml - JEEE% 0 BIA9 emZ MBS R I - FRAEE&R BT A -
CE)yREMEERRFEE

BItEEE L R B w35 0 RIEE > BEREE 250 g - FEEU—RETZHE
BE R BB ENAET IS AE R 210 cmiFHE — 2 [ERFBFERIEIEE > 15 em
FFF R & — O AR R B RN - - Bl RS S W 2 Rk -

T hEHE 12 FEWEEEFREL Y 2012 4 1 H# 26 fiEE

Table 1. The 26 batch of rice seeds of the rice first cropping season, 2012 from 12 nursery centers in

central Taiwan

Collection area Nursery center Rice variety Sample
Daan (KZ7) Tainan 11, Taichung Sen 10 2
Taichung City Daya.l KA Ta%nan 11, Ta%keng 16 2
Wurih (5 H) Tainan 11, Tainong 71 2
Waufeng (5Z1) Tainan 11, Taikeng 9, Tainong 71 3
Caotun (Bith) Tainan 11, Taikeng 9 2
Nantou County C .
Mingjian (4[H]) Tainan 11 1
Shenkang ({f1/%)  Tainan 11 1
Xiushui (557K) Tainan 11, Taichung 192, Taichung Sen 10 3
Yuanlin (2££) Tainan 11, Taichung Sen 10, Taikeng 16 3
Changhua County ) — . .
Pitou (3%5H) Tainan 11, Taikeng 9 2
Hsichou GZ ) Tainan 11, Taikeng 9, Taikeng 16 3
Erlin (Z#£) Tainan 11, Taikeng 9 2
Total 26
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T ERME 12 REETOATHRAEZ 2012 4F 2 BfELE 26 {EfEfE
Table 2. The 26 batch of rice seeds of the rice second cropping season, 2012 from 12 nursery centers in
central Taiwan

Collection area Nursery center Rice variety Sample
Daan Tainan 11 1
) ) Daya Tainan 11, Taikeng 16 2
Taichung City ) . .
Wurih Tainan 11, Tainong 71 2
Wufeng Tainan 11, Tainong 71 2
Caotun Tainan 11, Taikeng 9, Taichung 192 3
Nantou County . .
Mingjian Tainan 11 1
Shenkang Tainan 11, Tainong 71 2
Xiushui Tainan 11, Taichung 192, Taichung Sen 10 3
Yuanlin Tainan 11, Taichung Sen 10 2
Changhua County . ) )
Pitou Tainan 11, Taikeng 9 2
Hsichou Tainan 11, Taikeng 9, Taikeng 16 3
Erlin Tainan 11, Taikeng 9, Taichung Sen glutinous 2 3
Total 26

F= - PERMIE 12 REETOATHRAEZ 2013 £ 1 BELL 26 {EfEfE
Table 3. The 26 batch of the rice seeds of the rice first cropping season, 2013 from 12 nursery centers in

central Taiwan

Collection area Nursery center Rice variety Sample
Daan Tainan 11 1
) ) Daya Tainan 11, Taikeng 16 2
Taichung City : . .
Wurih Tainan 11, Tainong 71 2
Wufeng Tainan 11, Tainong 71 2
Caotun Tainan 11, Taikeng 9 2
Nantou County L .
Mingjian Tainan 11 1
Shenkang Tainan 11, Taichung Sen 10 2
Xiushui Tainan 11, Taichung 192, Taichung Sen 10 3
Yuanlin Tainan 11, Taichung Sen 10 2
Changhua County . ]
Pitou Tainan 11 2
Hsichou Tainan 11, Taikeng 9, Taikeng 16, Taichung 192 4
Erlin Tainan 11, Taikeng 9, Taichung Sen glutinous 2 3

[\
(@)}

Total
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I~ hEHIE 3 A L0 ARG AL 2 2013 A 1 EAE S (/KR R R AT T
Table 4. The 5 batch of the rice breeder’s seed of the rice first cropping season, 2013 from 3 nursery
centers and TDARES in central Taiwan

Rice type Nursery center Rice variety Sample
Xiushui Taichung Sen 10, Taichung Sen glutinous 2 2
Breeder’s seed Pitou Tainan 11 1
(5 ) Hsichou Taikeng 16 1
TDARES (2 E435)  Taichung 192 1
Total 5

FH -~ PEHIE 4 FEEFOATERE Y 2013 4 2 #A7EIL 5 (E/KAERfERE T
Table 5. The 5 batch of the rice foundation seeds of the rice second cropping season, 2013 from 4 nursery
centers in central Taiwan

Rice type Nursery center Rice variety Sample
Xiushui Taichung Sen 10, Taichung Sen glutinous 2 2
Foundation seeds Pitou Tainan 11 1
(JFAE) Hsichou-1 Taikeng 16 1
Hsichou-2 Taichung 192 1
Total 5

Z - EEBRAHBZERRBERERAZ

() B S AR A

[R2012842013 4 - HENZT - MLBEE L RDFHSETREHERFHAE > 7
KAV R 2SR B eI - 22 5 v 2 M 1 i i S0 2 8 3 o T e A R e O 8 FH) 2 S
L& o MR A T X BRI AT 12 R 2 M - & F S EE R RN &
B/ NERAEIFERLE - RS 2 SRR > AU P BB AR -
(A HBIRERRFAE

A A B R R E e B2 A - R E 1R S E w5 EE
EVEHERE - G5 EERE EAE AETE B P R ISR TR A > 1R A 1005 - &
aTSO0RRREPR > &CBRFE RIS > SR & RIE R E R i =& W IREL -

FERRE S TEMRE

(— ) BEEE R 2 DNARK % il L

HF B TE T~ A S A FH A 45 Bk 1 R 2 KRB AE R0 B AR SR 651K 0 #ETTDNARL . 2
B > s EEE Ftace 2 Plant DNA / RNA Extraction Kit” J77% » BRI T BN E4J0.3~0.5 cm
CHGGIHIE > B A DA HH/NHER(E 2.5 mm) 2 E T 1 (tace Z Pre-loaded steel bead
tubes) » A1 A 600 ulZlysis buffer > B Atace” BT Dleycle2 Z HZRE WY » EBWZREFER
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Zl - FFENEARIER > DA 13,000 rpm 0577 #E 1% 0 HUEJF K400 plE A 96FLEE F1 15% FL
fE > B A 400 plZ Isopropanol ° 25% K 355 FLAZ AN A 750 ul 2 washA ~ 45% K S5EFLEZ I
A 750 pl22 washB ~ 65 714 HII i1 A 50 pl~150 ul Eluting buffer » 7525 FL#& F F 1A 50 ul
ZHWEER - R AEFEE4E R 0 BFO6FLIE L Atace” HENFIDNA Z & 88t » (FI&ESTh 2 b
E FHBER > BIARE) - 49500 #1211 0 KR eRFLAR N Zbuffer® H £ 72 1.5 ml
ZHELER 0 BH-20C FORFE ©

(27K TE R IR 7 1 8 2 Bl g ]

B F B 2 € 9% B DNARZ % > Fl] FH David 28 A §t %f Fusarium spp.  translation
elongation factor (TEF 1-0)iER YR 2 5 F¥ef-1/ef-2 "7 FRRIIZ 5[ FEEL10
uM > S B0 APCRE K EY) - 48 FERSFE20 ul » #EFTPCRIZIE © BEIE TEF-1oli sk 751 > 6
Ry ¢+ JelLl95SC RIS min > 2 1% #E1T94°C 45 sec > 52°C 45 sec > 72°C 2 min > F:30{E G
WA HETT72°C 7 min VETEER 5 [LAMEBIERSE N EHratat 2 51 ¥ Fftef F/Fftef R#E{TPCR
fdfll > [ FEAERG TR Ry 10 pl - B &1 plZ fEARDNA ~ 0.2 pMIYS[F ~ 5 plZ 2X T &l 2 8 K2
fEE4H(2X GoTaq Green Master Mix)Z e PCRIEIE (& (4- 55 LL94°C K2 FES min 2 1% #1794°C 30
sec ~ 72°C 30 sec ~ 74°C 30 sec » HA0(ETEER @ A2 FH#1774°C 5 min 1EEIR - Wi 2 &
PIRILA1.5% agarose#ETT Bk 77 i » AW ST o 5 2 PCRIZ 5 /2 GeneAmp PCR System
9700 (Applied Biosystems, USA)H #E1T » Z & PCREYILLL.5% (w/v) TAE (40 mM Tris > 20
mM Sodium Acetate, | mM EDTA > pH 7.5) AR EITEIKTHT » THEA Dlefl/ef2E82F ftef
F/Fftef R5[ ¥ PCRIG MR 73 /51 7] H 18 € 1549700 bpE2350 bp.Z H —EDNART © 55RKFPCR
EY)Z it R & A YRR B HETT % 7 % A FINCBI (National Center for Biotechnology
Information).” BLAST (Basic Local Alignment Search Tool)&f} & #: 17 B R ME B IR 2 FP 41|
SpArERE o BRI Z 5 FHFEFIT

ef-1 (5-ATGGGTAAGGA(A/G)GACAAGAC-3") /

ef-2 (5-GGA(G/A)GTACCAGT(G/C)ATCATGTT-3")

Fftef-F (5'-ATCCTGACCAAGATCTGGCGGGGTATATCTCA-3")/

Fftef-R (5'-GCTCAGCGGCTTCCTATTGTCGAATGTTTAGTTTG-3")

s ERREMEMERIE

H20124FB1201 340 & 3% 43 Bl L8 0E 2 B AR L 13780 > 288 08 A (5] i 1 2 R B 7K A el 2 4
IR B 46K R o FIFH A BERY 720 BB IRPDAEAR E - &97K1% » FIHERL0.5 cmZ
AL SN EREGZIE S B CORII3TE R [ 227 5 57 2 PDASAAR o« SE75( 5 43
E25%EE UK AL AL R (ZHE ERAAD AR AE]) 1,00065% ~ 25%EE 5T /KEEFLKI500£5% ~ 25.9%
B KEAB(ZEHEZERGARLAE) 2,0006% > BRN2STEERABETEETIR ) B2
RININEER] 2 PDAM R IR 4H - BEEH4ERE - FHIHTREE& Rhm 2 s A A ER -
G20 M & B 44 B B 45 AR RANFIR « HIHIR (%)= T CHIREESER - HBEE%ER)/
HEGAHE % AR 0.5 cmy x 100% ° PLEEMEREGETENE - FEHERIIHEIZR80%LL F 504K -
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50~80%.Z [l Ry 180 B 50% LA T Fo2&f - eI 52 1% » 3MEHUBRAH 2 E 4R B F A2 [B] A & (T () 4%
B Z PDAPAR | - A USSR AT GE w2 fE R U750 -

f o~ WEt R
bt i 458504 6 F Mlicrosoft office Excel 20102 SAS 9.0#E7 74551347 » i ALSDH#ETT 5%
/INERZE 7= B 43 M (least significant difference, LSD) » H|E & FE H[H A B 7= & o

m R
— KEREETE R ERBEERERAE

(— /KRR T B 2R Z A M

DI IE 2 Komadaf 188 {2 14 i #8 (20 1 24F 5 F ) B FFC 2 288 F2 1 15 8 (20 1 340 A %
AT ER - & RERNE ZFER%  BET~ORRGFHB IR HESHR ZE
YEHBL(E —AB) © &CHIE% > HASREUR - 201248 1HAREE h DLEZFE 1698 (TK 16) 2 75 B 2
BE(2%) ~ 2HAELLEZ R 1IHR(TNI D) 2 HE R B (1.91%) + 2012F 284 fELLEZ 2 7157
(TNGT1)H B2 A= (1.67%) » 22 AU 1055%(TCS10) AR M G R BT (18 —) - 55 J5 [ e Bt
JFfEZ R A e RIRE -

&~ MEIEZ Komada ~EEEMEETEAL(A) B FFC (B)-F B MR B A M K R fE Rm R iy R
Fig. 1. Used modified Komada semi-selective medium (A) and FFC (B) semi-selective medium to detect
rice seeds contamination of F. fujikuroi.

(YR R

# L A20124E 2 IR RBREBVE AT B 1 72 - B R BLI R S o > BRI #910 e
BL1S o £ 3 | SR > 2 (RN PSS « G RBERLAEERILISE - B168E - B
I 103 638 o 25 2 20 1245 R 05 FE 05 » A FR PRI 1A 5~200 - Lo
2 T 0 B G SHR DA - 201247 19 O 2 TR A6 BB 5205 » 820 340 1 £
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MEER > (2R 19T - Z2TRN05T8 2 P AIFR298(TCSG2) Z s 3w - HerAIR &AM
eI (1 =) - J5 B R el 2 1 R P R S AR e (e R
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Fig. 2. Contamination of F. fujikuroi in various rice seeds from different cropping season.
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Fig. 3. Incidence of the bakanae disease on different varieties of rice seedling in greenhouse for first
cropping in 2012 and 2013.



20 ETEREL RS —

T FEnZuEEARPRRERBERERAE

ERENR2ZF R T 0 HE201251 ~ 2HAFE 20134 LA Z B i ROW B = - {5
DLEE R 115 B A 1 65 PR AR 2 = e EL At Sl > A PRI REA PR T Y 1~28% > {20124 1
SATE Z s 4B 0E =07 > 220 134E LI I S8 A A0 S B0 (B 1Y) - 1B HE A B955 < Pis @i A
FHITR - FOKRE o BERIAAETT I E - 2012 1BAELLEZ R 115E ~ &fE05E - ZRTI9RBLIEE16
WA o FHEES00E Z IR IREU T 2~ 140k 2 [H > LERTISE RS » M2013E UHFERE
ERABLEARZE B2 ZBRREBIRR 18U (B 1) - EEE2012428120134F % 1]
A E O AREO B EERIR - B B A I Z e RN R R - 20120 E s %R
BRHAZE > M203FEEARZH 2 FE T 0 G HE M ERETRHEEE > BE 8 AH
HAZ RS R B RS LHE LU (RN » BUR BELEER o] LA AN I Ry 35 4 © 5551 FE IR TR
HFRAERER S - eSS e HE A IR EEE RS -

m101-| m101-1 ™ 102-I

Seeding Disease Incidence

0 A -
TNI11 TK9 TC192 TNG7I1 TK16 TCS10 TCSG2

Rice varieties

&Y ~ K [E KRS 5w S HA A R R R A
Fig. 4. Incidence of the bakanae disease on different varieties of rice seedling in rice seedling nursery
centers.
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m101-1 m102-l
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TNI11 TK9 TC192 TNG71 TK16 TCS10  TCSG2

Field Disease Incidence

Rice varieties

[l 71 ~ A [EZKARE SR Y KR 7y BE R AR R P R &

Fig. 5. Incidence of the bakanae bisease on different rice varieties during rice tillering period in the field.

TN~ A EESCRIEUS e A TR 5% - B S A B (E RIR R 2 LLE
Table 6. Incidence of the bakanae disease in rice seedling and field after sterilizing rice seeds by
Prochloraz EW and Tebuconazole EW

Year Cropping season  Fungicide Seedling disease incidence  Field disease incidence
I Prochloraz 1.78a' 3.67a
Tebuconazole 0.14b 3.17a
2012 S E S A AR R R R R AR ra ra-ra-ia s s s
I Prochloraz 0.1b Oc
Tebuconazole  001c oD
I Prochloraz 0.13b 0.161b
Tebuconazole 0.002¢ 0.004c¢
2013 e e e e e e e R R S R M R R M Moy 3 ey ey e rtwertmer e er e r tre e tee e iwetriwetriEeiriEeiriesirieeirireie
I Prochloraz Oc Oc
Tebuconazole Oc Oc

' Means with the same letter in each column are not significantly different at 5% probability level by LSD test.
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= KEERREZ S T EY SR E A

Kl ef-1/ef-2 fe Fftef F/Fftef RIVAHS (% » UK ALE 16k E R IR B 2 1% 0% 77 A1 7] LAY
i 149700 bp 52362 bp K/N 2 H—14:DNAF Bk (& 7S ~ ) - HAfEA Fusarium spp. Al i i 55—
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(Sawada) Wollenweber (1931) (JN092355.1/KF208627.1)/J FE %I fH L & 3932 99% L F » 45 BEER
F] DA 7€ it 77 e < 995 [ B B R ik By Fs . fujikuori o

1 2 3 4 5 61789 001112151415 16

&7~ LAS [ ef-1/ef-2 31T PCR AR [E] AR 2 KRS E R Im
Fig. 6. Polymerase chain reaction pattern from genomic DNA of Fusarium isolates, lane2~lanel6 are F.
fujikuori isolates from rice field, lane 1 is negative control.

1520 L sndaiGi it 8 G Saidd sbladeidsgda el zall: fp fi fv (-)
EA O S R G e coc s mes oo GRS T @ o e e R

&t~ PLSI5# Fftef F/Fftef R #E{T PCR A I B AR 2 /KRS HE R I i S HAH BT

Fig. 7. Polymerase chain reaction pattern from genomic DNA of Fusarium isolates, lane1~17 F.
fujikuori isolates from rice field, lane IL is control isolate, lane fp is F. proliferatum, lane fi is F.
incarnatum and lane fv is F. verticillioides.

FERAEREMAIR

HEF115% - Z2f165% ~ SfH05E - 241055 « 27158 ~ 2019258 « ZEhflkE25%
FET(ESE > B AERIR B 0 A E R Z A2FR B R B e B R o IR S g ] g



gt KRR R S 5T ~ R b R B LB o A 23

MEFER - ETRIEER - SERBURILHE Z20RE TR B AT #025% B8 5 HI /KB FLR1,0006% ~ 25%
PETTHIKEEZLEI50065 ~ 25.9% 15 S MK ZLZLH2,00048% F Z2RHIH - FrA MR ERZ s ER
TIFIREE4.12% L £ - BURHT G Z SR FrA sl Btk Z TS R B S ok (R ) -
RPN SE 1% - KT E SR BE R [BIR R IR S BIHIPDA L > DLEIBORE R MRS -
Ji BB e IR B B SRR P AR A & - T pe 3RS e M ZE R 1% 2 SRR A & -

Tt~ DIBESCHI BUS S AT 42 ARA B SR AR < KRS fE R BRIk < DL
Table 7. The fungicide resistance test of 42 F. fujikuori strains were isolated from different rice varieties
by Prochloraz EW and Tebuconazole EW.

Efficacy of fungicide
Rice Prochloraz 500X Prochloraz 1000X Tebuconazole 2000X
varieties fungicide resistance index fungicide resistance index fungicide resistance index
0 1’ 2’ 0 1 2 0 1
TNI11 14 0 0 14 0 0 14 0 0
TK9 9 0 0 9 0 0 9 0 0
TCS10 5 0 0 5 0 0 5 0 0
TK16 5 0 0 5 0 0 5 0 0
TNG71 4 0 0 4 0 0 4 0 0
TCSG2 3 0 0 3 0 0 3 0 0
TC192 2 0 0 2 0 0 2 0 0
Total 42 0 0 42 0 0 42 0 0

! inhibited mycelial growth higher than 80%
? inhibited mycelial growth between 50%~80%
? inhibited mycelial growth lower than 50%
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HL SRRy SR B R TR R 5 -
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Investigation of Rice Bakanae Disease in Central
Taiwan: Occurrence, Pathogen ldentification,
and Fungicide Resistance Assay’

Chien-Chih Kuo?, Chung-Ta Liao®, Don-Chin Huangz, Yu-Chia Chen® and
Chia-Lin Chung’

ABSTRACT

The bakanae disease is an important rice seedborne disease. It was caused by fungal
pathogen Gibberella fujikuroi (Sawada) Wollenweber. This disease spread in central
Taiwan these years and becoming more serious. The aims of this study were to survey the
occurrence of bakanae disease in rice seedling nursery and in the field nursing stage,
testing the seed contamination rate caused by G. fujikuroi and morbidity rate of
greenhouse grown seedlings, identification and detection of G. fujikuroi by DNA
molecular markers, and fungicide resistance assay. The total sums of 52 batches of rice
seeds from rice nursery centers in 2012 were collected, and 36 batches of rice seeds in
2013, in which breeder’s seed, foundation seed and certified seeds were collected. The
rice seeds were collected from 12 rice seedling nursery centers in central Taiwan. The
percentage of G. fujikuroi contamination for rice varieties Tanan 11, Taikeng 9, Taikeng
16 and Tainong 71 were more than others by using the semi-selective komada and FFC
medium. The incidence of the bakanae disease of rice first cropping season was higher
than rice second cropping season during rice seedling stage and in the field in survey years.
Furthermore, the rice varieties Tanan 11, Taikeng 16 and Taichung Sen 10 contaminated
percent of G. fujikuroi were more than others. The incidence of bakanae disease during
rice seedling stage was below 1%, as most of seedling nursery centers had changed
fungicide prochloraz to tebuconazole in 2013. The incidence of bakanae disease on rice
plants was below 1 hill per 500 hills in the field. In addition, the breeder’s and foundation

seeds were not contaminated by G. fujikuroi, the bakanae disease was not found in rice
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seedling and in the field in 2012. The study used the specific primer set ef-1 and ef-2,
Fftef F and Fftef, which were designed to the known special DNA fragment (translation
elongation factor 1-a, TEF 1-a) of Fusarium spp. and G. fujikuroi, respectively. The result
showed that 700 bp and 350 bp DNA fragment were amplified by polymerase chain
reaction, with the primer set of ef-1 and ef-2, Fftef F and Fftef R, respectively. After
sequencing, all strains were identified as the G. fujikuroi. We selected 42 strains from 137
G. fujikuroi strains to evaluate the fungicide resistance to prochloraz and tebuconazole.
Results showed that 42 G. fujikuroi strains could be inhibited by 25% prochloraz EW
diluted 500 and 1,000 fold, 25.9% tebuconazole EW diluted to 2000 fold. However, the G.
fujikuroi mycelium could recover on potato dextrose agar by prochloraz treatment. It was
shown that rice seeds disinfected incompletely could enhance the outbreak of the bakanae
disease. As most seedling nursery centers have used tebuconazole fungicide to disinfect

rice seeds, it could decrease incidence of the rice bakanae disease effectively.

Key words: rice bakanae disease, semi-selective medium, rice seed



