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Ultraviolet induction and characteristics of Fusarium
graminearum resistant to fludioxonil
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Abstract To assess the resistance risk of Fusarium graminearum to fludioxonil in the laboratory, 17 UV-induced
mutants resistant to fludioxonil were obtained. The resistance, stability and biological characteristics of the mu-
tants were studied. Cross-resistance of the mutants to fludioxonil, tebuconazole, difenoconazole and azoxystrobin
was tested. The results showed that ECs, values of the mutants to fludioxonil ranged from 72.78 pg/mL to 290.09
pg/mL and the ratio of ECs, values of mutants resistant to fludioxonil, compared with that of its parental strains,
was 4 000—17 000 times. The frequency of resistance mutation was 1.7X10"%and the resistance obtained was sta-
ble. The optimum temperature for the colony growth was 25C . and the optimum pH value was 8 for both resist-
ant isolates and their parental strains. The growth rates of resistant mutants were lower than those of their paren-
tal strains. The pigment of parental strains and resistant isolate 4 in PDA containing 0.9 mmol/L NaCl was lower
than that in PDA without NaCl, but the pigment of resistant isolates 1 and 16 was higher. Fludioxonil-resistant
isolates of F. graminearum showed moderate or high risk and have developed resistance to azoxystrobin.
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Table 1 The resistant mutants of Fusarium graminearum to

fludioxonil obtained by ultraviolet irradiation

P 2k ) y— =y -2k ) vy
B e o T e | BE R Coeon P kednes
Isolate . . pg e mL™! Isolate . . pg s mL !
equation coefficient rate equation coefficient rate
1 y=1.588x+1. 537 0. 942 151.5 9 469 10 y=1.544x+1. 521 0. 951 179. 1 11 194
2 y=1. 209x+2. 700 0.923 80. 2 5011 11 y=1.441x+1. 834 0. 941 157. 6 9 849
3 y=1.362x+2. 464 0.973 72.8 4549 12 y=1.388x+1. 812 0.903 198. 4 12 402
4 y=1.754x+1. 217 0. 975 143. 5 8 968 13 y=1.572x+1. 410 0. 908 192. 2 12 014
5 y=2.112x+0. 165 0. 991 194.5 12 156 14 y=1.219x+2. 413 0. 936 132.9 8 304
6 y=1.499x+1. 970 0. 951 105. 1 6 566 15 y=1.548x+1. 239 0. 980 268. 8 16 802
7 y=2.301x—0. 451 0. 984 235. 4 14 712 16 y=1.576x+1. 120 0. 904 290. 0 18 128
8 y=1.698x+1. 243 0. 925 163. 4 10 210 17 y=1.462x+1. 571 0. 896 221.9 13 868
9 y=1.256x+2. 356 0. 943 127. 4 7961
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Table 2 Resistance hereditary stability of resistant mutants to fludioxonil

LS WY& H4%/mm Colony diameter P45 Resistance rate
Isolate #5118 1st generation %5 948 9th generation %5 148 1st generation %5 9/ 9th generation
1 7.5 7.3 >9X10° >9X10°
4 7.5 7.7 >8X10°% >8X10°
5 7.4 7.0 >104 >10%
16 6.2 6.2 >10* >10*
17 6.6 6. 6 >104 >104
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Fig. 1 Effects of temperature on colony area of

parental isolates and resistant mutants
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Fig. 3 Effects of 0. 9 mmol/L NaCl on colony diameter of parental isolates and resistant mutants
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Table 3  Susceptibility of fludioxonil-resistant mutants and their parental isolates of Fusarium graminearum to four fungicides

ik ECso/pg - ml. |
Isolate % % 5 Fludioxonil T Mk PE Tebuconazole 5[k B 25wk Difenoconazole A TF g Azoxystrobin
CK (0. 01640. 004)h (0. 361£0. 102)c (0. 435=+0. 139)a (0. 06240. 202)g
3 (72.90040. 253)¢g (0. 167=0. 168)d (0. 066=+0. 162)a (0. 12640. 043) g
7 (235. 40040. 312) ¢ (0. 56540. 091)ab (0. 229%£0. 175)a (5.900=%0. 037)e
11 (179.10040. 277)e (0. 461£0. 150) be (0. 139£0. 196)a (3.800£0. 314> f
12 (157. 600=£0. 200)f (0. 536+0. 037)ab (0. 11240. 238)a (20. 300%0. 121)c
13 (198. 400=40. 294)d (0. 5522£0. 045)ab (0. 085=£0. 267)a (15. 200£0. 267)d
15 (268.900=0. 316)b (0. 49840. 014)abe (0. 06840. 325)a (47.900=£0. 231)a
16 (290. 00040. 324)a (0. 66040. 063)a (0. 359£0. 170)a (31. 700£0. 059)b

D) R AP RE bR . G Duncan’s 225 B34 M E , [R5 A R) PR PO bR 5 HORAS R AR Z [0 22 57 . 3% (P<<0. 05) .

Data in the table are mean®=SD. Values within a column followed by different letters indicate significant variation between strains according

to Duncan’s test (P<Z0. 05).
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