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Absgtract: Sensitivity of 97 isolates of Cladosporium fulvun collected fran the tomato fields of Hebei,
Zhejiang, Jiangsu, Shandong and Sichuan provinces to azoxystrobin w as tested by spore gem ination
The results showed that resistance to azoxystrobin in C. fulvun had occurred at different levels in
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collectedareas A llthe 97 isolates were classified into sensitive, low ly resistant, mediately resistant,
highly resistant and very highly resistant isolates, accounted for 55 67%, 14 43%, 11 34%, 10 31%
and 8 25%, regpectively. Among 97 isolates, their mean of the ECy, values for 27 isolates w here the
strobilurins have never been used was (Q 544 +Q 349) U g/mL , and the highly resistant and very
highly resistant isolatesw ere collected from D ing zhou, Hebei province w here the strobilurin fungicides
were applied frequently. Five mutants resistant to azoxystrobin were obtained from w ild-type parent
isolates through ultraviolet-induction or azoxystrobin-taming of C. fulvum. The resistance to
azoxystrobin of the five mutants was unstable, the resistance level declined as the 5 mutants were
subcultured on PDA plates in absence of fungicide, som e resistant mutants even becane as sensitive as
their parental isolates Camparing w ith their parent isolate , the colony grow th rate, quantity of conidial
reduction and percentage of conidial gemination of the resistance mutants were all decreased
significantly, except that of the mutant of cf 21"*. There was no significant difference betveen the
disease index on the detached tomato leaves inoculated with the 3 mutants and that on the detached
leaves inoculated w ith their parent isolates N o positively-correlated cross resistance existed betw een
azoxystrobin and difenoconazole, carbendazim. The results of field resistance detection and lab
resistance risk assessment indicated that resistance risk of C. fulvun to azoxystrobin could be relatively
high
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1 (2006 2007)
Table 1 Sensitivity frequency of isolates from different areas to azoxystrobin (2006 2007)

Percentage of isolates(% )

) . A pplication history of .
Collection sites o o Na of isolates
strobilurin fungicides

S LR MR HR VHR
50 30. 0 16. 0 18 0 20. 0 16. 0
D ingzhou Frequent application
, 27 70 4 222 7 4 0 0
B aoding Shouguang O ccasional gpplication
20 100 0 0 0 0 0
Hangzhou, M eishan, N anjing Rare gpplication
4 , 1
; 23
50 , 70%, 4
36%; (
27 , 2), EC ,
29 6%, ; Y =0 000 3x +
5 77, 0 006 2
20 Y=-0 000 1x+0 939 8,
22 0 058 8, P =0 05 ,
3
211 , C. fulvun 5
2 3

Table 2 Sensitivity of azoxystrobin resistant and parental isolates to three fungicides

ECso /(M g/mL)

Isolate A zoxystrobin D ifenoconazole Carbendazim
cf 21 0 503 8 13 1 00
cf 17 0 330 4 03 0. 981
cf 21M* 555 6. 19 0. 866
cf 1M1 662 5. 80 0. 666
of 17 UVt 419 5 94 116
cf 21M *UV1 4 64 5. 10 0 731
24 25
5 3
3 : ( 5
uv , cf 21"*
3 PDA
5
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3
Table 3 Resistance level to azoxystrobin of azoxystrobin-resistant m utants of
C. fulvum subcultured in PDA absent of fungicide

ECs Resistant level

Resistant mutants ECsy of Parent isolates

to azoxystrobin/ (4 g/mL) G1 G3 G5 G7
cf 17M? 0 330 2 007 827 89 5 7. 30
cf 17" *OVL 1223 725 39.6 227
cf 1161 071 1108 91 0 321 1 40
cf 116" *OV? 2817 24 4 22 4 12 4
cf 211 0 503 1103 29. 5 10 9 7. 60

= ECx / ECsy, Note Resistant level = ECsy of mutants /ECsgy of parent isolates
4 [11]

Table 4 Resistance level to azoxystrobin of
azoxystrobin-resistant isolates of C. fulvum
subcultured in PDA absent of fungicide

Resistant level

Resistant isolates G1 G5
cf 7311 169. 6 10. 03
cf 073 92 792 3455 (12]
cf 074 3 706 815 1 '
: = ECs /
N ote: Resistant level = ECg, of azoxystrobin-resistant isolates / 27 ECy
baseline-sensitivity of C. fulvum to azoxystrobin (O 544 + 0, 349) u g/mL
3 Ll
[13, 14]
5
Table 5 Fitness of the parent isolates and the azoxystrobin-resistant m utants of C. fulvum
Isolates Colonies dianeter/an Quantity of conidial reduction Percentage of conidial index of
24 h 48 h 72 h 96 h /(10% /mL) gem ination (%) disease
cf 17 126a 254a 38a 503a 38a 92 42 a 11 46 a
cf 1M VL 090 c 193¢ 326b 468b 138b 86. 61 bc 15 01 a
cf 17! 080d 18c 323b 468b 153b 89 60 ab 12 94 a
cf 21 106b 218b 328b 450b 357a 92 75 a 13 96 a
cf 21M* 0.88c 191¢ 308c 420c¢ 43a 85 16 ¢ 10 19 a
D uncan , (P =0 05)

N ote: V alues in a column follow ed by different letters are significantly different according to D uncan test(P =0. 05).

97 30% 16% 18% 16%;
27 ,
22 2% 7. 4%, ;
50 20
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