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Abstract Sensitivity of three phenotypes of Cladosporum fulvum isolates nanely benzim idazole
sensitive-diethofencarb resistant (Ben™D ie' ), benzim idazole resistant-diethofencarb sensitive ( Ben'—
D ies) and benz in idazole resistant-diethofencarb resistant( Ben'-D ie' ), to different c hsses of fungicides
w as detem ned The results showed that there was no relatbnsh p bew een the sensitwity of C. filvum
to benzin dazo lg diethofencarb and to other fungiciles A ctwity ofm ycelialgrow th nhbitbn of the 16
fungicdes againstC. fulvum w as procym idone> vincbzoln> iprodione> tebuconazo k> chlorothabnil>
pyrin ethanil > kresoxm —mehyl> m ancozeb > 8 hydwxyquinolne copper(Il) salt> propiconazo 1>
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difenoconazole> azoxystrobin> mepronil> dmethan orph> boscald> triadimefon A ctivity of spore
gem nation nhibiton w as kresoximn—methyl> procym done> chlorothalonil> v nclozolin> m epwonil>

8hydroxyqunolne copper (Il ) salt> ipwdbne> m ancozeb> azoxystobn> boscalid> pyrm ethanil
> tebuconazole > pwpiconazol> difenoconazok > triadim efon > dimethomorph A total of 17
prodione-resistan tmutants w as isolated through UV irradiatbn w ith a m utation frequency of 4 5 X

100", Am ong them, the percentage of low level resistantm utants m oderate level resistantm utants and
high level resistant m utants was 17 6%, 70 5% and 11 73%, respectively, A llm utants show ed
cross-resistance to procym tone and vincbzoln No significant difference n sensitv ity was detected
betw een these m utants and their parent to other fungicides such as benzmidazo ks DM Is and Qols

There w as no significant difference in gow th sporulatbn and pathogenicity bew een m utants and heir
parent toa How ever thesem utants w erem ore sensitivity to osn otic stress than heir parent

Key words C ladosporium fulvum; fungicide screen prodione fungicide resistantm utants
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1
Tabk 1 Inhbiory actiity of different k ndsof fungicides aganstC ladosporum fi lvum

ECsy/(mg /mL) ECy MeanECy valie /(mg /mL)
Fungicide Iso htes
M ycelil g row th Conidil gem nation M ycelial g row th Conidial gem nation
CF-23 Q 99 468
procym done CF-18 Q 20 1. 36 0 60 2.99
CF-12 Q 61 293
CF-23 105 6.05
vinchbzo lin CF-18 Q71 555 0 81 5 47
CF-12 Q 66 4. 82
CF-23 1 00 523
prodine CF-18 112 6.73 L 10 629
CF-12 L 17 691
CF-23 175 18.77
tebuconazo le CF-18 149 16. 35 L 86 18. 37
CF-12 2 34 19. 99
CF-23 4 02 396
chbrothalbnil CF-18 5 04 612 4 87 525
CF-12 555 567
CF-23 529 15.23
py rinethanil CF-18 4 63 13. 16 319 15. 14
CF-12 5 65 17.02
CF-23 733 317
kresox m-m ethy | CF-18 6 53 297 6 57 2.79
CF-12 585 2 24
CF-23 385 4. 12
m anco zeb CF-18 10 44 9. 89 6 61 6. 66
CF-12 555 597
8- CF-23 719 538
8-hydroxyquino line CF-18 8 77 590 8 34 617
copper( Il ) salt CF12 9 06 7. 24
CF-23 9 85 20. 07
propiconazo le CF-18 7 88 18 35 8 57 19. 36
CF-12 797 19. 65
CF-23 12 12 3567
difeno conazo k CF-18 8 78 26. 12 11 6 3367
CF12 13 90 39. 22
CF-23 13 18 7.74
azoxy strobin CF-18 15 27 852 14 31 838
CF-12 14 48 8 87
CF-23 13 06 4.55
m eproniil CF-18 17 33 595 16 78 555
CF-12 19 96 615
CF-23 705 25.30
din ethom o 1ph CF-18 35 63 97. 04 21 36 63. 14
CF-12 21 40 67.07
CF-23 19 34 8 39
bo scalid CF-18 20 18 8 39 22 07 918
CF-12 26 70 10. 75
CF-23 30 53 60. 17
triad m efon CF-18 30 53 61. 12 27 78 53.52

CF-12 22 25 39. 27
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Table 2 Resistance level and crossresistance of iprodione-resistantm utants of C. fulvum

prodione procyn done vincbzo lin
Iso lates Phenotype ECy ECso ECso
/ (mg MmL) Resistance factor " /(mg mL) R esstance factor /(mg /mL) R esistance facor
CE-23 s L 00 - 0. 99 - 1. 05 -
YR-7 LR 8 67 8 7 8 54 8§ 6 8 93 85
Y R-20 MR 30 06 30 1 29. 87 30 2 31. 23 29.7
Y R-29 MR 22 49 225 21. 54 21 8 21. 08 20. 1
YR-5 LR Q43 94 9. 65 Q7 9. 89 9.4
Y R-04 MR 18 57 18 6 1876 18 9 26. 14 249
YR-15 HR 74 90 74 9 75. 12 75 9 78. 13 78. 9
Y R-05 LR 8 16 8 2 8 24 83 7. 99 7.6
YR-1 MR 36 91 36 9 36. 98 37 4 38 18 36. 4
Y R-28 MR 34 88 34 9 33.78 34 1 3329 317
Y R-24 MR 17 96 18 0 16. 90 17 1 19. 09 18 2
Y R-25 HR 77 17 77 2 78. 98 79 8 80. 96 77. 1
Y R-23 MR 19 66 197 19. 13 19 3 21. 19 20. 2
Y R-30 MR 13 30 133 14. 23 14 4 13. 02 12 4
Y R-22 MR 38 40 38 4 40. 13 40 5 37. 34 35.6
YR-17 MR 28 47 28 5 27. 06 27 3 27. 90 26. 6
YR-11 MR 36 63 36 5 34. 09 34 3 3316 3L 6
YR-9 MR 16 35 16 4 16. 18 16 3 18 96 181
:* SLR MR HR , (R esisan ce factor) = ECy /
EC g
Note © S LR MR HR mean sensitive bw ly resstant moderately resistant and highly resstant to prodione The folbwing & the sane

** Resstance factor= ECsy valie of his resistantmutant/ ECs, value of its parent

3

Table 3  Sensitivity of iprodione-resistantm utants of C. fulvum to other k nds of fungicdes

EC50/(mg /mL)

&
folates Kresoxin- mepronil dinethan orph chbrothabnil tebuconazo le pyrin ethanil 8-—hydmxyquino—
m ety line copper(1l )
CF-23 317 a 455a 7.05a 4.02a L75a 529a 5384
YR-7 3.02a 455a 7. 26 a 436 a L 60 a 5 11a 309 a
YR-20 319 a 434 a 7.01 a 3.98 a L 54a 523a 38 a
YR-29 3.26a 445a 6 89 a 399 a 199 a 509 a 343 a
YR-5 321 a 459 a 6 78 a 3.8 a 191 a 500 a 324 a
YR-04 317 a 4 63 a 7. 23 a 3. 87 a 176 a 5 78 a 317 a
YR-15 3.00 a 442 a 7. 10 a 432 a L75a 520a 398 a
YR-05 2.98 a 447 a 7. 03 a 423 a 1 87 a 522a 498 a
YR-1 321 a 476 a 7.32a 400 a L 59a 5 54a 4 82a
YR-28 335a 434 a 6 78 a 418 a L53a 513 a 309 a
YR-24 317 a 419a 6. 66 a 3.88a L 77 a 5 11a 344 a
YR-25 311 a 4 68 a 6 98 a 432a 1L 98 a 500 a 377 a
YR-23 311 a 453a 7. 23 a 413 a L8 a 5 47 a 38 a
YR-30 324 a 4 54a 7. 00 a 378 a 1 80 a 534 a 497 a
YR-22 3.09 a 478 a 7. 11 a 3.98 a L 70 a 52l a 323 a
YR-17 317 a 433a 7. 07 a 412a L 68 a 519a 335a
YR-11 3.16 a 429a 699 a 419 a L 77 a 5 67 a 498 a
YR-9 322 a 4 58a 6 69 a 391 a L75a 5 66 a 328 a
: DPS LSD P =0 05

Note " Valiesw ih the san e ktters in the sam e ow are not significantly differentatP = 0 05 kvel according

test-in s ftvare DPS. The folbw ng & the sm e

s

to a leastsignificant difference



No 3 309
4
Table 4 M ycelial grow th, sporulation conidial gem natbn and patho genicity of
prod bne-resistan tm utants ofC. fulvum
lolaes  Phenotype M yeelil grow th /am Spomhtion/( x 10°)  Conilil gem nation (% ) Pahogen ity /an
CF-23 S 60a 59a 98 3 a 4. 5a
YR-7 LR 63a S 1la 94 2 a 4 5a
YR-20 MR 62a 6.2a 97 2 a 4.7 a
YR-29 MR 65a 57a 93 2 a 4. 6a
YR-5 LR 60a 6.6a 99 8 a 4 3 a
Y R-04 MR 60a 51a 98 1a 4. 4 a
YR-15 HR 60a 55a 92 3 a 27b
Y R-05 LR 60a 52a 95 1a 4. 5a
YR-1 MR §7a 6.7a 95 0 a 4. 5a
YR-28 MR S6a 62a 96 3 a l.4b
YR-24 MR §6a 55a 97 1a 4. 5a
YR-25 HR 60a 56a 93 2 a 4. 6a
YR-23 MR 60a 6.6a 95 0 a 4. 8 a
YR-30 MR 60a 6.9 a 98 9 a 4. 3 a
Y R-22 MR 3 8a 5. 4a 99 0 a 4 5a
YR-17 MR 59a 5 8a 94 8 a 4. 5a
YR-11 MR 65a 5 8a 94 2 a 4. 2 a
YR-9 MR 61a 6.0a 98 2 a 4 8 a
5
Table 5 Sensitivity of iprodione-re sistantm utants of C. fulvum to o ot stress
Lo L Phenotype Inhbiton rae (% ) of mycelal grow th by NaC lat he different concentra ton
20meg/ml, 40mg 60 meg/ml, 80 m ghn L
CF-23 S 35 2 a 39.5a 44 8 a 49.9 a
YR-7 LR 402b 43.2 b 47 2 b 53.8 b
Y R-20 MR 48 6 ¢ 49.5 ¢ 53 3¢ 64.2 ¢
YR-29 MR 49 6 ¢ 50.3 ¢ 58 2¢ 65. 6 ¢
YR-5 LR 41 2b 43.4 b 47 8b 53.9b
Y R-04 MR 48 6 ¢ 50.0 ¢ 54 7 ¢ 63.9 ¢
YR-15 HR 56 94d 60. 8 d 67 9d 78.3d
Y R-05 LR 416D 44.1b 48 3 b 54.7b
YR-1 MR 48 8 ¢ 50. 8 ¢ 55 9¢ 67.4 ¢
YR-28 MR 49 6 ¢ 50.0 ¢ 56 0 ¢ 66. 8 ¢
YR-24 MR 49 0 c 50. 1 ¢ 56 0 ¢ 68 3 ¢
YR-25 HR 58 94d 61.9d 68 1d 79.0d
YR-23 MR 500¢ 51.0c 56 8 ¢ 69.3 ¢
YR-30 MR 48 8 ¢ 49.9 ¢ 53 2 ¢ 64. 0 ¢
YR-22 MR 502¢ 5l 4c 56 2 ¢ 67.0 ¢
YR-17 MR 49 4 ¢ 513 ¢ 56 1c¢ 68 3 ¢
YR-11 MR 49 0 ¢ 50.7 ¢ 58 7¢ 66. 7 ¢
YR-9 MR 49 4 ¢ 50. 6 ¢ 58 3¢ 67.2 ¢




310

Vol 10

[3]

17 ,
45%x107

e 20%

[13]

20

Altemaria spp (A lternarna late
blight) ol ,

[ 1] CHEN L#feng( ), XU Jing-you( ). A griculural
Plant Patho bgy, South Editon( s )
[M]. Beijng( ): China A griculure Press(

). 2001: 315317

[2] WANG M etqin( ), LU Hutping( ), HAN Ju-
cai( ), et al

[ J]. Chin J Pestic Sei ( ),
2003, 5 (4): 30-36

[3] YAN L Y, CHEN J ZHANG C Q, et al Molkcuhr

Characterizaton  of Benzin dazo k-resistant  Isolhtes of

[4]

[5]

(6]

[7]

[8]

[10]

[11]

[12]

[13]

Cladosporim fi vum [ J]. FEM SM icrobiol Lety 2008, 278
242248
ELAD Y, SHABI E, KATAN T. Negative C oss-resistance
betv een Benzin iazo le and N-Pheny lcarban ate Fungic ides and
Control o f Botrytis cinerea on Grapes [ J]. Phnt Pathobgy,
1988 37 141-147
HLBER UW, HLBER B M. G enetic Basis and M onibring o f
Resistance of Botryotinia fuckeliana to A nilnopyrim dmes [ J].
PhntD is 1998 82 496-500.
MA Z H, M ihaildes T ] Characterzaton of Iprodione-
resistan tA lternaria Isolales from Pstachib n Calfomia [ J].
Pestic Bio chen Physb, 2004 80 75-84
QIZhiqu( ), JIM mng-shan( )., ZHANG Chi{

), etal

[ J]. Plant P o tection ( ), 2004 30: 53-55.

ZHANG C Q, YUAN S K, SUN H Y, et al Sensitivity of
Botiytis cinerea to Boscalid [ J]. Plant Pathob gy, 2007, 56
646-653.
MATHERON M E, PORCHAS M. Actviy of Boscald
Fenhexan id Fluazinan, F ludioxonil and V inclb zo Iin on G row th
of Sclerotinia minor and S sclerotorum and D evebpment of
LetuceDrop [ J]. PlantDis 2004 88 665-668
GISIU, CHINM K, KNAROVA G, et al. Recent Develbpm ent
in Elucidating M odes of R esstance ©© Pheny bm ide DM I and
Stobilurin Fungicides [ J]. Crop Prot, 200Q 19: 863-872
ROSSLENBROKH H ] SIUBLER D. Botrytis cinerea—
Hisory of Chenical Control and Novel Fungicides for its
M anagement [ J]. Cwop Prot, 2000, 19 557561
PAPPAS A C. Evoluton of Fungicide R esisance i Botrytis
cinerea i Protected Crops in G reece [ J]. C rop Prot, 1997, 16
(3): 257-263.
ZHANG Chuan-qing ( ), ZHANG Y a( ), WEI
Fang-lin ( ), etal Botryo tinia
fuckeliana [ J]. Chin]J Pesic
Sei ( ), 2006 8(3): 245-249

(Ed JIN SH)



