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Abstract: [Objective] This study aimed to establish baseline susceptibility of Ustilaginoidea virens a-
gainst tebuconazole and assess its resistant risk. [Method] The baseline susceptibility of U. virens against
tebuconazole was determined by growth rate method using 128 U. virens strains isolated from rice without
treatment of fungicides. Resistant mutants of U. wirens to tebuconazole were obtained by domestication
with tebuconazole. Then, the resistance level, pathogenicity and biological characteristics of the mutants
were determined. [Result] The EC;, values of the 128 isolates were 0. 020 9—0. 203 9 pg/mL,and the sen-

sitivity frequency distribution showed a single peak curve following normal distribution. The baseline sus-
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ceptibility of U. virens against tebuconazole was (0. 087 3=£0. 045 9) pg/mL. Compared with their parent
strains, the resistance levels of two resistant mutants(F338-M and F37-M) were 13. 38 and 8. 21 fold, re-
spectively. The resistant level did not change after the two mutants were sub-cultured for 9 generations.
However,the growth speed,dry weight of hyphae,and sporulation amount of the two mutants were signifi-
cantly lower than those of their parent strains. The sporulation amounts of mutants F338-M and F37-M
were 67.43% and 41. 93% of those of their parent strains F338 and F37, respectively. While the rates of
diseased panicles and average numbers of diseased grains per panicle of the two mutants were significantly
lower than those of their parent strains. [Conclusion) The baseline susceptibility of U. virens against tebu-
conazole was (0. 087 340. 045 9) pg/mL,and the resistant levels of tebuconazole resistant mutants can be

inherited to their progeny. The natural competitiveness of the resistant mutants was lower than that of

their parent strains, and the resistant risk of U. virens to tebuconazole was low.

Key words: Ustilaginoidea virens ;tebuconazole;baseline susceptibility; drug-resistant mutant;biologi-

cal characteristics
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11,2 A& HRHEERMPSAEFIE. 558%
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0.03 pg/mL [RMEELM PSA B3 Hrh, 28 C MW 1
I 14 ds PR 22 4 KRR R A B 7%, FH A2 5 mm
KA AT LA T/ 3% 1L AT UF e AT — &
2 PSA B 3% 56 v, 38 8 TR 08 55 78 0 ) % 5006 ~
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ECs, fix @ 16l S IRE 19 9. 76 %, ECs, P Ny
(0.087 30.045 9) pug/mL C(J 1), H AU 450 %
Srfn gl 2. SR A SPSS 16. 0 B fF K-S %K
0 A3 T R Yo IS s R Y SRR R AL B R
P=0.342(KTF 0.05) , & WAL 95 B 0T 13 e e
(1 SRR M A R A B RS A0 A s A HE I AU T B 1Y
TAE R, B T ¥ EC, fl (0. 087 340, 045 9)
peg/ oL A A A O TR X IS A 1 R Bk
2.2 WHFEERARTENRGMEKAE

M 15 BRAE 7 7 2 25 700 9 Ak 3R 45 2 ka2
AR, 4y 0 F338-M R F37-M, 2% A B b
F338.F37 K252 A5 1 F338-M,F37-M it I ik it
AP 2P K I 45 R 1 s, i 1 al i,
SEARTE B F338.F37 Myizh RASK F338-M,F37-M
B ECso 4351/ 0. 033 0,0. 033 2,0. 441 4,0. 272 5
pg/mL, B2 5L F338-M HtE 5%k 13. 38,4t

YRR F37-M STt 80N 8. 21,

401

R LA /%

Frequency of isotates

1 2 3 4 5 6 7
% M BEEC, fH X [8] % 1)

Range of tebuconazole EC, value

1.<C0.03 yg/mL;Z. 20. 03~<20.06 ;;g,/mL;S. 20. 06~
<<0.09 pg/ml;4. =0.09~<C0. 12 pg/mL;5. =0.12~
<C0.15 pg/mL;6. =0.15~<C0. 18 pg/mL;7. =0.18 pg/mL

1 128 4 e i A R I3 e e g IR A5 R A
Fig. 1 Sensitivity frequency of 128 isolates of

Ustilaginoidea virens against tebuconazole
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Resistance levels of parental isolates and resistant mutants of Ustilaginoidea virens to tebuconazole

A R R/
(I,Lg «mL 1) ECs

EAR e

Resistant ratio

95 % EAGPR /(g » mL™1)
95 % FL

Table 1
RT3 B J7 [0 )4 75 LIPS %4
Strains Regression equation (y=a+bx) Correlation coefficient
F338 y=7.098 3+1.415 8x 0.993 7
F338-M y=5.405 0+1. 140 3x 0.996 7
F37 y=7.646 0+1.789 3z 0.995 3
F37-M y=6.187 0+2.102 4z 0.979 5

0.018 2~0.052 2 0.033 0 —
0.381 0~0.507 4 0.441 4 13.38
0.021 2~0.048 0 0.033 2 -
0.189 6~0.3615 0.272°5 8.21

2.3 TEHRENARTEHNSBERENE

e i TR P 2 9% A8 R A N B MR ) PSA K
Frdk FES AR 9 AU L ok A AR K R LI 2 BT 2y
SEASAREE 1,3,5, 7.9 R 5% i mae e 1 B L 25 R
F2Pin. R 2 AT, BT 2 5 AR RN G ms e 1Y
JEPETC AR, Hoh F338-M 1) ECs 7E55 3.5, 7,

9 Fe B, T A B 4 Bk 13, 31,13, 26,13, 25,
13.21, 5% 1 R & 2 5% (P>>0.05); F37-M 1y
ECs 1E%5 3,5, 7,9 fCmF, HHi P A5 %43 o 8. 11,
8.03,7.96,7.89, 5% 1 Rt LB HFE X R (P>
0. 05) , & W 7K 5 e s B — LR 3 s et 7 A Bk
Rl 58 5 24 ) 855 5% L oo v AR E 35245

K2 BHREANARTENELCREN

Table 2 Resistance genetic stability of resistant mutants of Ustilaginoidea virens against tebuconazole

- KA ECso/(pg » mL™1) G PR
*Sk ECs of each generation Resistant rate of each generation
Strains
1 3 5 7 9 1 3 5 7 9
F338-M 0.441 4 0.439 3 0.437 7 0.437 4 0.4359 13.38 aA 13.31 aA 13.26 aA 13.25 aA 13.21 aA
F37-M 0.272 5 0.269 1 0. 266 6 0.264 4 0.261 8 8.21 aA 8.11 aA 8.03 aA 7.96 aA 7.89 aA

B AT EAR/INEFHEREF B E(P=0.05) ; AAKREFHERESREZE(P=0.01),

Note: Different lowercase letters in each row show significant difference between strains (P=0. 05) ;and different capital letters in each row

show extremely significant difference between strains (P=0.01).

2.4 WBHRENARTEHEHNEYZER

HI 3% 3 AT AL, $U 25 9 A8 1K F338-M 1 v A= K
AN 1,91 mm/d, I FAE T B4 B AE F338(P<<
0. 05) 5 B 22 T 53 & A ™ 4 it 4350 8 2. 03 mg/mL Al
2.65X10° A4~/mL, ] B T 2EAFH#E F338(P<<
0.01), P2 ALK F37-M 1) B 7% A= K 3 % | 1 24
TR A4 9 4 1. 75 mm/d, 1. 65 mg/mL

161X 1074/ mL., A 5 25 Ik T HOoR A Wik F37,
P2y AR A F338-M I F37-M 1) 1 7% 4 K il &Ko
HOREA BN 88. 43 % F1 82. 94 % B 22 T i i I 3L
EABRER 92,69 % F1 85. 94 % , F B 2 5 A (R 1)
A=K BE A TR B B 24 8 K F338-M Fll F37-M
B = A AN HORE AR BRI 67. 432080 41. 93 %, %
BT 2 5 A8 1A 1 BB R ) B BRI, mT I, SR A
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Table 3 Growth of the resistant mutants of
Ustilaginoidea virens against tebuconazole
R R/ W22 T it/ P/
T Ak (mm =+ d 1) (mg +* mL~1) (X10°4> « mL.™ 1)

Strains Growth Dry mass of Sporulation
speed mycelium capacity
F338 2.16 aA 2.19 aA 3.93 aA
F338-M 1.91 bA 2.03 bB 2.65 bB
F37 2.11 aA 1.92 aA 3.84 aA
F37-M 1.75 bB 1.65 bB 1.61 bB

R S BUE G A NG 5 B R OR 22 5 .35 (P=0. 05) s R [ R
B RRE SR E(P=0.01), FEIW,

Note: Different lowercase letters in each column show significant

difference between strains (P=0. 05) ; and different cap-

ital letters in each column show extremely significant

difference between strains (P=0.01). The same below.
2.5 TEHMRERARTENERAN
ek i TR T 24 5 AR A 1 SO 0 T e 25 R ik 4
JiR. B3R 4 W] 0L, B 2 58 A8 fR F338-M I SE A I
Bk F338 X “ ALK L 10 B R 43 50 Ry 63. 00 26 A
75.00% .25 5 3k W 3 KOV 5 BT 200 R 8K 4 S ok
3.19F1 3. 56, 22 % AN . Al B B 2 58 B K
F37-M FGEASTE bR F37 X040 55 L7 0 955 15 2% 4y
H2h 54,00 % F1 76. 00 %0 . 25 5 1Kk M i 3 K F- 5 AP
Bk o 3. 26 A1 3. 62, K AW E, X
B4 25 % A8 /K F338-M il F37-M 4 80w J1 1K T
HOEA TR B o
*1 BHREAGERTHKSEEAEKNERENILE
Table 4 Pathogenicity comparison of parental

isolates and resistant mutants of Ustilaginoidea virens

TH Bk Number of Incidence Number of
Strains diseased of diseased smut balls
panicles panicles per panicle
F338 15. 00 75.00 aA 3.56 aA
F338-M 12. 60 63.00 bA 3.19 aA
F37 15. 20 76.00 aA 3.62 aA
F37-M 10. 80 54.00 bB 3.26 aA

3 i e

S ST AT 0 D T R A X 2R R 19 AR R
FEA GG 5 R R SR Al o G P 5
Jit FF 356 4 ) 75 (DMIs) A5 B Rl FHOR B 19 ) 3
P A0 e 0P T 22 MR W B B R L AR KR
B EEICH T Bl i K R R i AR L SUR I 25 2 Fif
o BRI S AR i R X R
W i () ECs 4 (0. 087 3+0. 045 9) pg/mL, H g
PEIT AR 3 A Bk 22 1) LG 2R AT B IR S A0 A R

AR 0. 087 3420, 045 9) pug/mlL A g [5G Mk 2 5 Jek
S 2% TR i B A BT 24 4

AR 9 T X A% R B 2 0 RS B T 5 % 1
4 A T AL A 9% Sb o 5 23% B 7R ARy 3k 4 1 g A R 7%
A B 5 4 A DIAR G o R I o 3 AT B0 2 58 L 1
AT 24 R S P R S A 3 AT A SR TR B e 2 7 KL
W o AW I 2 245750 DAL 1) J5 5 AT TR i 9 T
W 24 28 1 F338-M Il F37-M, Bt £ % 4
B 13. 38 F1 8. 21, MR 4E FAO B4k 7 JBE &) 20 4
e F338-M Al F37-M 43 5l 24 o 4T FIAK 7t 58 2%
k. BU2h oAk F338-M HIl F37-M 4k U5 5 45 9
AR 0T 3 e Bt SRR 5 5 1 R AN B, UL
PUZY AL WA BT 25 1 AT LR SE 3t % » st 2 L 2
[E] 7K 5 5 B 7 X L8 A 52 77 A e A+ B 45 b
JHS e 1 HL AT 2 R 7D T BE 2 IR Tk . AR BT
ARAHI 2 BRPTZH R AR 5 2R A BB AR LE, FLSE 4 )
KO J1 55 o X — 45 R 5 2 BB E T A —
B ARG F IR SR L O TR AR Y 1 bR A
o TGS G M AT 28 A8 140 UV I0th [ 2R 9 2 MR A
TEZE 5 PUAGPE R AR UVI0th 4 s R 7 /1
R0 1 A 305 SR AR B bR 22 5 2 1 0 3L (R 200
T3 AL A 1 AN W G AT RE S SN AL R AL R
IR PYENLE B DA OC . EAEY URR R H R
ARPR YI3TH M iR A S HU 25 ME W WA 5% . AR W E
RGP 5B R I BTN IR 15 3 — B e . @
WU R AR TS I AR SR AR A
SRIAFPRE P A 0 A LB . 025 P T R A 5 4 )
5iR IR S 025 PR B RRAE F AR PR H 10 LU A 25 5 b
AR HTER T AE T2 1 R S 2 VR T R T
A ORHEUR o B LC R T T B R B e A B g e
AHIT 5 1oL 245 750 9 AL HEAT ) T 25 SRAL 1A B AR S5
AR s H— B — Z2 KA LT 8 171 i A S R it ) 2
YR T 71 By 3 e ot ol O A I e 1 T T B3R
e ot B AT AR R B e XURS: . PR ks e e A7 T
T By 6 K AR il ) S BOAE KR AR B A R
8 15 WA 52 5 AN T A0 T ATL A 18 3% T 70 6 4 D e

TN FEY ) R P T X T8 e e ) 470 245 P W
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