$34 % W4 Mo KO F R Vol. 34
2007 4E 8 H ACTA PHYTOPHYLACICA SINICA Aug.

No. 4
2007

KFEEEREX MR F
RIAEKRR RS T

MyE FEE EEE SkH BRK

(MR bE Z S P2 Be , 1195 #9H 225000)

WE. NZH I3ARRRERME, 45 BRA KB E Y AREA Fusarium moniliforme 548 A~ H #k | 4
MET S R kS e Ao iZ At FF AR A G RMARBEERO TS, SR LI, VL 10 pg/mL
(MIC) A Az, 3 % B R EHAETIH A 95.8% , £ F S E#(MIC > 100 pg/mL) & 82.7% , ¥
FH A ECyy > 1000 pg/ml, B HUHEAEE ; B ARG IR 5 4 A ik ) & K AS B 3 Jm 1) Aok 8F ik
a9 B R 2, 4 (0.00075 +0. 00003 ) pg/mL( ECy, ) #2 0. 85 wg/mL(MIC) , ¥4 3 pg/mL( MIC) % 4]
AR KSR 8 A I E T A 1.5% , B3 4 S (FAEE 103, 1 ~126.2) K
PSS 24.6 ~95.0) RF A2 ZAE IS ~20 KRG A AR B F T By vAR AR 7 ikl 2
KAG TG I B X IR Y A AR AR A A (1,265 £0.014) wg/mL( ECy, ) 42 3. 13 pg/mL(MIC) , ¥4 5
pg/mL(MIC) A 474, KAem B4z AF 2 A4k, soh, 0 BRAKRS ERTEFZTROBRBMEREL
LIRS AR ARG LS HRE, MRS AR TS R,

KR KBTBBREA; ZAN,; LB, 57

Resistance of Fusarium moniliforme rice bakanae disease pathogen
to 3 fungicides for seed-treatment and competition
ability of resistant strains

Chen Xijun Lu Guoxin Tong Yunhui Ji Zhaolin Xu Jingyou "

(College of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, Jiangsu Province, China)

Abstract; Five hundred and forty-eight strains of Fusarium moniliforme causing rice bakanae disease
were isolated and obtained, from 13 areas of Jiangsu Province, China. The resistance of these strains to
three fungicides used for rice seed treatment and the competition of the resistant strains were studied. Ac-
cording to the discriminatory concentration in PSA amended with carbendazim of 10 pg/mlL (MIC) , the
mean ratio of carbendazim-resistant strains was 95. 8% and the highly resistant ones (MIC > 100 pg/mL)
accounted for 82.7% , in which EC, values of a few strains were more than 1000 pg/mL. The resistance
to carbendazim was stable after these strains were 20 times transferred on carbendazim-free PSA. The
sensitivity baseline of the pathogen to prochloraz was (0. 00075 + 0. 00003 ) pg/mL (ECy,) and 0. 85
pg/mlL (MIC) according to the frequency distribution of ECy, and MIC values of 30 wild isolates. Based
on the discriminatory concentration in PSA amended with prochloraz of 3 wg/mL (MIC) , 8 strains resist-
ant to prochloraz were found, with the average ratio of 1. 5% . The resistance of these strains to prochloraz
was high or moderate, with the resistance factor (EC,"/ECy,") of 103.1 —126.2 fold and 24.6 —95.0

fold, respectively. But the resistance to prochloraz decreased significantly after the strains were 5 — 20
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times transferred. The sensitivity baseline of the pathogen to diisothiocyanatomethane was determined to
be (1.265 +0.014) pg/ml (ECy,) and 3.13 pg/mL (MIC) by the same method. No strains resistant

to diisothiocyanatomethane were found according to the detection on the medium supplemented with 5 g/

mlL (MIC) of the fungicide. The result of inoculation with mixed conidia (1:1) of resistant and sensitive

strains showed that the carbendazim-resistant strains had stronger competition ability than the sensitive

ones on rice plants, while the resistant strains to prochloraz had lower competition than the sensitive ones.
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Fig. 1 Frequency distribution of 30 Fusarium moniliforme strains based on ECg, values of

prochloraz (A) and diisothiocyanatomethane (B)

Note: A: 1: <0.0007; 2: 0.0007 —0.0008; 3: 0.0008 —0.0009; 4 0.0009 —0.001; 5 >0.001. B; 1. 0-0.5;
2:0.5-1.0;3.1.0-1.5;4, 1.5-2.0; 5:2.0-2.5; 6: 2.5-3.0; 7: >3.0.
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Table 1 Frequency of Fusarium moniliforme strains resistant to carbendazim in Jiangsu

E—— PPk BN TR S TRHTHRE " (%) PHEM (%) PR (%)
Hb X Total of Number of (% ) Percentage of Percentage of Percentage of
Area L resistant Rate of lowly resistant moderately highly resistant
strain strain resistant strain strain resistant strain strain
M Suzhou 53 53 100.0 1.9 1.9 96.2
Jo# Wuxi 44 44 100.0 9.1 0.0 90.9
FHYL Zhenjiang 47 47 100.0 4.3 4.3 91.4
B ¢ Nanjing 44 44 100.0 6.8 0.0 93.2
M Yangzhou 48 48 100.0 8.3 0.0 91.7
% Huai’ an 26 26 100.0 7.7 0.0 92.3
% 20 #5 Lianyungang 55 55 100.0 9.1 3.6 87.3
P53 Nantong 51 50 98.0 14.0 2.0 84.0
M Changzhou 43 42 97.7 19.0 7.1 73.8
Z& N Taizhou 33 31 93.9 6.4 9.7 83.9
R Yancheng 25 22 88.0 4.5 13.6 81.8
i Sugian 54 51 94.4 41.2 9.8 49.0
M Xuzhou 25 12 48.0 75.0 16.7 8.3
A1t Total 548 525 95.87" 13.17" 4.27" 82.7""

Hox HPUERE R E 03, s FI{E, Note: * Percentage accounting for resistant strains; * * Average value.
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Table 2 Stability of carbendazim-resistant strains of Fusarium moniliforme

subcultured on carbendazim-free PSA in test tubes

FEAERFE Subculture

itk KR ‘ ‘ ‘ ‘
4 . 018 5% 10 & 20 ft

Strain Origin

Before subculture Sth generation 10th generation 20th generation
VA FHYT. Zhenjiang >1000.00 A >1000.00 A >1000.00 A >1000.00 A
AN FHYT. Zhenjiang >1000.00 A >1000.00 A >1000.00 A >1000.00 A
7], FHYL Zhenjiang 582.95 A 585.81 A 580.78 A 579.46 A
YZ,, #M Yangzhou 450.25 A 448.36 A 448.01 A 447.15 A
YZ, M Yangzhou 541.15 A 498.50 B 481.55 B 481.86 B

R EAE RN EC,, (ng/mL) , Note: The data in the table were EC,, ( ug/mL).

Bh24.6~95.0(53),

PEHE 5 APUBKEF i R bR, 2R R SR 5,10 A
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IR R P/ R T R R 4 DA
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YZ,,/YC A, B4 A Pt bk B 35 2 T iU
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WAL Z B R AR KA Foa 1B (R 5) . Xn]
RESZ VLR 5 1Ml 22 B R Bl R /K Rt o 2 45 T
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3 it

FI T, 5 B80T 24 70 SRR 28 B0 ff T A
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4 1 WA ZE4E KRB B T X = R R R 0 B B L 2 TR Y 52 4 429

R 3 IIHKREERERE AR ERRE R IE KT

Table 3 Resistance levels of Fusarium moniliforme strains to prochloraz in Jiangsu

BUrER R KU ECy, PR (EC,"/ ECy®) it
Resistant strain Origin (pg/mL) Resistance factor Resistance level
5Qy 51T Sugian 0.0942 126.2 L Highly resistant
SQy 15 1E Sugian 0.0774 103.7 i PL Highly resistant
YC 3 Yancheng 0.0770 103.1 4L Highly resistant
YC,, 3 Yancheng 0.0709 95.0 1HT Moderately resistant
SZ.,, JrIH Suzhou 0.0658 88.1 F1HL Moderately resistant
LY, % 7% Lianyungang 0. 0466 62.4 1P Moderately resistant
NT, F§ifl Nantong 0.0413 55.3 4T Moderately resistant
TZ,, Z& M Taizhou 0.0184 24.6 1HT Moderately resistant

T s BT IR A 7 Y SRR LR -2 {E ( EC,, ) oM 0. 00075 pg/mL, Note: * The average sensitivity baseline value (ECg,*) of Fusarium

moniliforme to prochloraz was 0. 00075 pg/mlL.

T4 KBEERENRERAREEEFERAREMN(EC,, pg/mL)

Table 4 Stability of prochloraz-resistant strains of Fusarium moniliforme

subcultured on prochloraz-free PSA in test tubes

FEAERFE Subculture

Btk iR i i i -

. iy 0t 540 10 8 20 1%
Strain Origin

Before subculture 5th generation 10th generation 20th generation

SQ. 51T Sugian 0.0942 A 0.0925 A 0.0830 AB 0.0870 AB
YC,, 3 Yancheng 0.0709 A 0.0690 AB 0.0681 AB 0.0666 B
SQu 53T Sugian 0.0774 A 0.0779 A 0.0715 B 0.0669 C
TZ, Z& M Taizhou 0.0184 A 0.0139 B 0.0133 B 0.0133 B
YCy ERYK Yancheng 0.0770 A 0.0614 B 0.0566 C 0.0575 BC

RS KBEEFREI ESE RS REKREKE LNRSEN

Table 5 Competition ability of resistant and sensitive strains of Fusarium moniliforme

to carbendazim and prochloraz on rice plants

i/ R R ERA S

Combinations of carbendazim-

b/ IRE T RS
Carbendazim-resistant strain/
resistant strain and carbendazim-

sensitive strain single-spore progeny

carbendazim-sensitive strain in

P/ K g bR AL

Combinations of prochloraz-

=N Y R OVER A
Prochloraz-resistant strain/
resistant strain and prochloraz- prochloraz-sensitive strain in

sensitive strain single-spore progeny

VAV (o 50/0
YZ,,/YC,, 30,20
7],/ YC, 29/21
YZ,/YC,, 25/25

TZ,o/ 7] 0/50
YC, /7] 19/31
SQp/Zds 20/30
SQ.,/ Zl, 22/28

JEH)— D EOLA BRI EC5, I (E 1 A HUREEZL
IR AE T2 B A0 30 42 ) o3 B PR AR
(ECs, ) BRI A 1AL, RIS 5 KX ] (9 B AR ECs,
PIMEAE BRI LR X T KR 3 v s T R U, YL
SPARMERR AT AL Mgl I 25500 A9 B A B b, PR AR
BRIV X 24 79 A SO AT — o 22 5, TR R R 2
FRURSTR PR R A 1 — SRR, DA — S BULAS AR Y
ECs, (EAGRBUR LA AR 21, AHFFELL 30
Y TR AR SRR E (EC0 ) IR 50 A PR B 2 7K A

T3 DR IDK 2 Jie TR o 8 A R £ i T
SRAT AR 1 TR X DK i e 1) B5URR R 26 O (0. 00075
+0.00003) pg/mL(ECy,) F1 0. 85 pg/mL( MIC) , H:
EC, FEXUZCEE S (8 FH 0 20 B MR AR 2k (0. 005
pe/mL) K 7 15 28 47 3 08 A6 IR b R B SRS R
(1.265 +0.014) pg/mL( ECy,) #1 3. 13 pg/mL(MIC) ,
HEC,, 45 R 7 B 45 il Y 2R A T bR U L 4%
(1.579 wg/mL) AHIT

T H R ILER 193 ~ S WA SR TR B2 TR
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RrIbRAE DRI, AT 9 B 22 470 DK e frdg BT ok A A
PN 3 pg/mL(MIC) , 1 TRM R 2 —Fh )3
E 2SO M 28 R 70 98 TR X A 7= AR B0 2
PR, R AR B 5300 > e (IRt 32 i 2R O R 1) A6 T A
HE K HE N 5 pg/mL(MIC) o 33X — 4 U A i 5 5]
A R 45 A D,

AT T 45 TR AT 95 LA Z 1 R B iR 7K F
MR CAF IR A (R A8 Y B TR N 22 TR R
IPTPEIR AL TAR S 7K F, Rt B A ™ ik A g
Z 1 Rl [ 25 25 5700 S B We I B iR % . 5
SEUBESE A, 1992—1995 AEYTIRSHBH AT 2 VL
b DX KRR P s TR B 22 TR R TR RR ARl 70. 2% ~
24.1% , H R Z @ yu A s bk, T AR Fh
RERZWA GG, R E P2 TH IR G
SER R, XA I IO K RS R M b £
PR ERRIL 92.3% HI AP, X LLF 5 45
SR04 22 5 0T 8 -5 A R A0 A 0 7 v A ] Rt 6 A i
BH X,

DL 3 weg/mL( MIC) 7 S 60 0 A o, VL 95 7K e o
I TR DL R S5 e TRTAR AT R ARG, P 1. 5% L H 3
Hh Bt R S HUK, 258 B R e B s .
XUACHEAE T R BT IR AKORE A% 1 0 TR G R iz 4 e
PERMRI AL 100% , B s PUiE bk b 46. 1% . AR
X i A Aol FH B UK B R EC HEARTIF 23 1 22 14
RURRIRZR 5 7 A5 A A, ELI S A e DK £ e D AR AR
Gtz HE R AN A

PL5 weg/mL( MIC) A5 4 n i, A IF 5 2 46 0 2]
TR R R A PUR A R Bk, X6 48
KRR A 13 AN TR R XTI A R 4 R AT,
WX — 4 S A I B bR v R AR 56, A7 A E
G E ARSI BR A | X ST PR R K 22 M BRI R

ARG IR KA O T T2 TR R R ARTE K
LA e 4 1500, iX 5 Tasleem-uz 26 738 AN
[Fl, PRHt 2R R AR SE G 180, it DL 2 47195
TR I DR AT 22 DA R A PR A AT SR AR =5, [R] B
i —LRUIHBI M ABHHZERAGIR XN 7
A KR VR P DO R B PR R 1) B D3I X S
Tasleem-uz 55" 5% 45 AR, PR oA 9 B8 X6 1ok fif

J P AR EA SRR 2, Iz 5a 4 ALK
JIT LR BRI B i ) P ] 404 ] RE S G2, TR i
IR AT 4R Sk LUK S i B 3 K Al it o (HUR, o
THEC BT TR, BTGS2
XEHPUME A AT HE I, T35k, i T T KA
T TR 224 A BB IR o S TR A, DR I 32 24 30 (8 T IS
AR R BTG PR A
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