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Abstract: Sensitivity of three phenotypes of Cladosporium fulvum isolates, namely benzimidazole
sensitive-diethofencarb resistant (Ben” D i€’ ), benzimidazole resistant-diethofencarb sensitive (B en" -
D ies) and benzim idazole resistant-diethofencarb resistant (B en Die ), to different classes of fungicides
w as detem ined The results show ed that there w as no relationship bei een the sensitivity of C. fulvum
to benzim idazole, diethofencarb and to other fungicides A ctivity of mycelial grow th inhibition of the 16
fungicides against C. fulvum w as procym idone > vinclozolin > iprodione > tebuconazole > chlorothalonil >
pyrimethanil > kresoxim -methyl >mancozeb > 8 - hydroxyquinoline copper ( ) salt > propiconazol >
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difenoconazole > azoxystrobin >mepronil > dimethomomh > boscalid > triadimefon A ctivity of gore
gem ination inhibition w as kresoxim -methy| > procym idone > chlorothalonil > vinclozolin >mepronil >

8-hydroxyquinoline copper (

> tebuconazole > propiconazol > difenoconazole > triadimefon > dimethomomph A

) salt > iprodione >m ancozeb > azoxystrobin > boscalid > pyrim ethanil

total of 17

iprodione-resistant m utants w as isolated through UV irradiation w ith a mutation frequency of 4 5 x
10" Among them, the percentage of lov level resistant mutants, m oderate level resistant mutants, and
high level resistant mutants was 17. 65%, 70 59% and 11 75%, regpectively. A Il mutants show ed
cross-resistance to procymidone and vinclozolin N o significant difference in sensitivity was detected
betv een these mutants and their parent to other fungicides such as benzimidazoles, DM Is and Qols

There w as no significant difference in grow th, porulation and pathogenicity betv een mutants and their
parent toa How ever, these mutantsw ere more sensitivity to ognotic stress than their parent
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Table 1 Inhibitory activity of different kinds of fungicides against Cladosporium fulvum

ECs /(mg /mL) ECsy M ean ECy value / (mg /mL)
Fungicide Isolates
M ycelial grow th Conidial gem ination M ycelial grow th Conidial gem ination
CF-23 0. 99 4 68
procym idone CF-18 0 20 1 36 0 60 2 99
CF-12 0 61 2 93
CF-23 105 6 05
vinclozolin CF-18 071 5 55 0 81 5 47
CF-12 0. 66 4 82
CF-23 100 5 23
iprodione CF-18 112 6 73 110 6. 29
CF-12 117 6 91
CF-23 175 18 77
tebuconazole CF-18 149 16 35 1 86 18 37
CF-12 234 19 99
CF-23 4 02 3 96
chlorothalonil CF-18 5 04 6 12 4. 87 5 25
CF-12 5 55 5 67
CF-23 5 29 15 23
pyrim ethanil CF-18 4 63 13 16 5 19 15 14
CF-12 5 65 17. 02
CF-23 7. 33 317
kresoxim -methy| CF-18 6. 53 297 6. 57 279
CF-12 585 224
CF-23 385 4. 12
m ancozeb CF-18 10 44 9 89 6. 61 6. 66
CF-12 5 55 5 97
8- CF-23 719 5 38
8-hydroxyquinoline CF-18 8 77 5 90 8 34 6 17
copper( ) salt CF-12 9. 06 7. 24
CF-23 9 85 20 07
propiconazole CF-18 7. 88 18 35 8 57 19 36
CF-12 797 19 65
CF-23 12 12 35 67
difenoconazole CF-18 8 78 26. 12 11 6 33 67
CF-12 13 90 39 22
CF-23 13 18 7.74
azoxystrobin CF-18 15 27 8 52 14 31 8 38
CF-12 14 48 8 87
CF-23 13 06 4. 55
mepronil CF-18 17. 33 5 95 16. 78 5 55
CF-12 19 96 6 15
CF-23 7. 05 25 30
dimethomomph CF-18 35 63 97. 04 21 36 63 14
CF-12 21 40 67. 07
CF-23 19 34 8 39
boscalid CF-18 20 18 8 39 22 07 9 18
CF-12 26. 70 10 75
CF-23 30 53 60 17
triadim efon CF-18 30 53 61 12 27. 78 53 52

CF-12 22 25 39 27
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2
Table 2 Resistance level and cross-resistance of iprodione-resistant mutants of C. fulvun

iprodione procym idone vinclozolin
Isolates Phenotype ECso » ECso ) ECso )
/ (mg /mL) Resistance factor /(mg /mL) Resistance factor /(mg /mL) Resistance factor
CF-23 s’ 1 00 - 0 99 - 105 -
YR-7 LR 8 67 87 8 54 86 8 93 85
YR-20 MR 30 06 301 29 87 30 2 31 23 297
YR-29 MR 22 49 225 21 54 21 8 21 08 201
YR-5 LR 9 43 9 4 9 65 97 9 89 94
YR-04 MR 18 57 18 6 18 76 18 9 26. 14 24.9
YR-15 HR 74. 90 74.9 75 12 75 9 78 13 78 9
YR-05 LR 8 16 8 2 8 24 83 7. 99 7.6
YR-1 MR 36. 91 369 36. 98 37. 4 38 18 36 4
YR-28 MR 34. 88 349 33 78 341 33 29 317
YR-24 MR 17. 96 18 0 16. 90 17. 1 19 09 18 2
YR-25 HR 7717 772 78 98 79 8 80. 96 771
YR-23 MR 19 66 19 7 19 13 19 3 21 19 20 2
YR-30 MR 13 30 13 3 14. 23 14 4 13 02 12 4
YR-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. 63 365 34. 09 34 3 33 16 316
YR-9 MR 16. 35 16. 4 16. 18 16. 3 18 96 18 1
:"SLRMR HR , “; (Resistance factor) = ECsy |/
ECsg

Note "SLR MR HR mean sensitive, lov ly resistant, moderately resistant, and highly resistant to iprodione The follow ing is the sane

"" Resistance factor = ECg, value of this resistant mutant/ ECg, value of its parent

3

Table 3 Sensitivity of iprodione-resistant mutants of C. fulvum to other kinds of fungicides

ECso/ (mg /mL)

8-
Isolates kresoxm - mepronil dimethomomph chlorothalonil tebuconazole pyrim ethanil 8'-hydroxyquino-
methyl line copper( )
CF-23 317 a 4 55 a 7.05 a 402 a 175a 529 a 538a
YR-7 302a 455 a 7.26 a 4 36 a 160 a 511 a 509 a
YR-20 319a 4 .34 a 7.0l a 398a 154a 523a 589 a
YR-29 326 a 4 .45 a 6. 89 a 399 a 199 a 509 a 543 a
YR-5 321la 4 59 a 6. 78 a 389 a 191a 5 00 a 524 a
YR-04 317 a 4. 63 a 7.23 a 3 87a 176 a 578 a 517 a
YR-15 300a 4. 42 a 7.10 a 432 a 175a 520 a 5 98 a
YR-05 2 98 a 4 47 a 7.03 a 4 23 a 187a 522a 4 98 a
YR-1 321la 476 a 7.32 a 400 a 159 a 5 54 a 4.82a
YR-28 33a 4 34 a 6. 78 a 4 18 a 153 a 513 a 509 a
YR-24 317 a 419 a 6. 66 a 388 a 177 a 511 a 544 a
YR-25 31la 4 68 a 6. 98 a 432 a 198a 500 a 577 a
YR-23 311 a 4 53 a 7.23 a 4 13 a 185a 5 47 a 589 a
YR-30 324a 4.54 a 7.00 a 378a 180a 534 a 497 a
YR-22 309a 478 a 7.11 a 398 a 170 a 521 a 523 a
YR-17 317 a 4 33 a 7.07 a 412 a 168 a 519 a 535a
YR-11 316 a 429 a 6. 99 a 419 a 177 a 5 67 a 498 a
YR-9 322a 4 58 a 6. 69 a 391a 1L75a 5 66 a 5 28 a
’ DPS LSD P=0 05 .

Note “Valueswith the same letters in the sane row are not significantly different at P =0. 05 level according to a least significant difference

test in softvare DPS. The follow ing is the same
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Table 4 M ycelial grow th, sporulation, conidial gem ination and pathogenicity of
iprodione-resistant m utants of C. fulvum
Isolates Phenotype M ycelial grow th/am Sporulation/ ( x 10%) Conidial gem ination (%) Pathogenicity /an
CF-23 S 60a 59a 95 3 a 45a
YR-7 LR 6 3a 51a 94 2a 45a
YR-20 MR 6 2a 6 2a 97. 2 a 4.7 a
YR-29 MR 6.5a 57a 93 2a 4.6 a
YR-5 LR 6.0a 6.6 a 99. 8 a 4 3a
YR-04 MR 6.0a 51a 98 1a 4 4 a
YR-15 HR 6.0a 55a 92 3 a 27b
YR-05 LR 6.0a 52a 9% 1a 45a
YR-1 MR 57a 6.7a 95.0a 45a
YR-28 MR 56a 62a 96. 3 a 14b
YR-24 MR 56a 55a 97.1a 45a
YR-25 HR 6.0a 56a 93 2a 4.6 a
YR-23 MR 6.0a 6.6 a 950 a 4.8 a
YR-30 MR 6.0a 6.9a 98 9 a 4 3 a
YR-22 MR 58a 54a 99.0 a 45a
YR-17 MR 59a 58a 94. 8 a 45a
YR-11 MR 6.5a 58a 94. 2 a 4.2 a
YR-9 MR 6 1a 6.0a 95. 2 a 4 8 a
5
Table 5 Sensitivity of iprodione-resistant mutants of C. fulvum to ogm otic stress
(%)
solates Phenotype Inhibition rate (%) of mycelial grow th by N aCl at the different concentration
20 mg/mL 40 mg/mL 60 mg/mL 80 mg/mL
CF-23 S 35 2a 39 5a 44 8 a 49 9 a
YR-7 LR 40. 2 b 43 2 b 47. 2 b 53 8b
YR-20 MR 48 6 ¢ 49 5¢ 53 3¢ 64 2c¢c
YR-29 MR 49 6 ¢c 50. 3¢ 55.2¢c 65 6 ¢c
YR-5 LR 412 b 43 4 b 47.8 b 539b
YR-04 MR 48 6 ¢ 50.0c 54 7c 63 9¢c
YR-15 HR 56. 9 d 60. 8 d 67.9d 78 3d
YR-05 LR 416 b 44 1 b 48 3 b 54 7b
YR-1 MR 48 8 ¢ 50. 8 ¢ 55 9¢c 67. 4 c
YR-28 MR 49 6 ¢c 50.0c 56.0 c 66. 8 c
YR-24 MR 49 0c 50 1c 56.0 c 68 3 c
YR-25 HR 58 9 d 61 9d 68 1d 79.0d
YR-23 MR 50.0c 510c 56. 8 ¢ 69 3 c
YR-30 MR 48 8 ¢ 49.9 ¢ 53 2¢c 64 0c
YR-22 MR 50 2c 51 4c 56. 2 c 67.0c
YR-17 MR 49 4 ¢ 51 3¢ 56.1c 68 3¢
YR-11 MR 49 0c 50 7c 55 7¢c 66. 7 c
YR-9 MR 49. 4 ¢ 50 6 ¢ 55 3¢ 67.2c¢c
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