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Abstract In order to assess the resistance risk of Fusarium pseudograminearum to phenamacril, a total of 33
phenamacril-resistant mutants were obtained through spontanecous selection with a mutation frequency of 16. 5%,
and the resistance level of these mutants to phenamacril ranged from 7. 39 to 1 665. 76 times, with three mutants
showing low resistance, four mutants showing moderate resistance and 26 mutants showing high resistance. Eleven
types of resistance mutations were found in myosin-5 gene. A serine (S) to leucine (L) transition at position 217
(S217L) , a glutamic (E) to lysine (K) transition at position 420 (E420K), and an alanine (A) to threonine (T)
transition at position 135 (A135T) were major mutation types, with a frequency of 45.5%, 15.2% and 9. 1%,
respectively. Compared with the parental strains, the spore production of the type S217L resistant mutants was
significantly decreased, but there was no significant difference in mycelial growth rate and pathogenicity. Mycelial
growth rate and pathogenicity of the type E420K resistant mutants were significantly decreased, and no significant
difference was observed in spore production. The point mutation of myosin-5 was related to its resistance to phenamacril.
The mycelial growth rate and spore production of Al35T resistant mutants were not significantly different from the
parental strains. The results suggested that F. pseudograminearum could easily form the phenamacril-resistant

population under the pressure of fungicide selection, and had a moderate or high risk of resistance to phenamacril.
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Table 1 Mutation types and resistance level of phenamacril-resistant mutants of Fusarium pseudograminearum

Pk TRAB B AT RAY BotEI S/ Yo ARG BUrERRR/ 15
Resistance Mutant M t'ion : . Number of Resistance ‘?Zﬁf}f/‘ug e ml ! Resistance
level position i e mutants frequency ECso factor
LR 135 A—>T 3 9.1 2.07~2. 80 7.39~9. 29
MR 418 S—>G 1 3.0 13. 83 49. 39
577 A—E 1 3.0 13. 28 47. 43
A—>T 1 3.0 2.97 10. 61
581 I->T 1 3.0 4. 96 13. 05
HR 215 E—>K 2 6.1 42.28~45. 22 123. 22~154. 31
577 A—>G 1 3.0 59. 28 210. 96
216 K—E 2 6.1 188. 27~242. 53 682. 14~885. 15
K—N 1 3.0 129.03 459. 18
217 S—>L 15 45. 5 232.14~293. 86 847.22~1 072. 48
420 E—->K 5 15.2 182. 37~459. 75 660. 76~1 665. 76

D A:NAR; E: K#ER; G: HAMR; 1. FRoaEm; K. $Em; L. Sa&Ei; N KRB S: £24/; T: hER.

A: Alanine; E: Glutamic acid; G: Glycine; I: Isoleucine; K: Lysine; L: Leucine; N: Asparagine; S: Serine; T: Threonine.
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Table 2 Resistance hereditary stability of phenamacril

resistant mutants of Fusarium pseudograminearum

WIVE BA%/cm EIRER e
e Colony diameter Resistance factor
HRTTRTR mark mi AR
The 1st The 4th The 1st The 4th
generation  generation generation generation
R263-5 6. 10 6. 30 7.39 7.47
R58-7 2.30 2.40 123. 22 134.63
R128-4 6. 50 6. 00 885.15 833. 39
R66-5 6. 50 6. 40 459.18 474. 56
R128-1 7.50 7.70 1072. 48 980. 90
R66-3 6. 10 6. 20 49. 39 54. 37
R281-3 3. 70 3. 90 214.78 291.99
R66-4 6. 30 6. 20 10. 61 17. 86
R281-15 7.20 7.10 47.43 42.57
R66-6 6. 20 6. 00 210. 96 250. 75
R263-4 6. 60 6. 40 13. 05 14.43
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CF1558 R58-7 CF15128 R128-5 R128-4

CF15281 R281-3 CF281-6 R281-9 R281-11

CF1558, CF15128, CF15281: A M #k; R58-7, R128-5: E2 15K M55 fA: R128-4, R281-11: K216ERIHi 55 fA: R281-3, R281-6, R281-9: E420K %
Btk AL K
CF1558, CF15128, CF15281: Parental strains; R58-7, R128-5: E215K mutants; R128-4, R281-11: K216E mutants; R281-3, R281-6, R281-9: E420K mutants
1 BARAFR E420K . E215K #1 K216E i SRR TR R EEAEKRNELERKER
Fig. 1 Mycelial growth of phenamacril-resistant mutants of E420K, E215K and K216E types of Fusarium pseudograminearum

and their parental strains
CK CF15128 R128-3 CF15281 R281-6 CF1566 R66-1
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R128-3: S217LAIHi oA 4 R281-6: E420K BUHi P SAF A4 R66-1: A135TRIF oA 4
R128-3: Mutant with S217L type; R281-6: Mutant with E420K type; R66-1: Mutant with A135T type

B2 3MEERBBRAGRAENSSEEREEREZFERTER/NENBRAN

Fig. 2 Pathogenicity of three major phenamacril-resistant mutants of Fusarium pseudograminearum and their

parental strains to wheat seedlings
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Table 3 Biological characteristics of the phenamacril-resistant mutants of Fusarium pseudograminearum and their parental strains

itk G A B/ em PR/ X 104 + mL! st

Strain Mutation type Colony diameter Conidial production Disease index
CF1566 — (6. 1040. 06) hij (17.7246. 67)be (40. 00£6. 61)defg
R66-1 A135T (5.93740. 54)j (23.00%11.92)a (24. 4445, 30) ghi
CF15263 — (6. 5740. 07)defg (21.5042. 08)ab (64.1745. 83)abc
R263-5 A135T (6. 130. 03) ghij (7.8341. 27)cde (44.1745. 83) cdefg
CF15281 — (6.80=+0. 12)cde (0.43+0.05)e (77.424%2.89)a
R281-13 A135T (6. 97=£0. 03)bed (0. 61£0.29e (46. 67+7. 26) cdef
CF1558 — (6. 0740. 07Dij (18. 2246. 05)abc (34. 1744, 41) defgh
R58-7 E215K (2.30=£0. 06)1 (1.11+£0. 28)e (12.50=%1. 44)i
CF15128 — (7.4040. 00)ab (12. 66+6. 62)bed (77.3148. 86)a

R128-5 E215K (3.50=£0. 200k (1. 89£0.87e (45. 4614, 92) cdefg
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E5E7S FRARPTY W% E A2/ cm FoAEEE/X1054 « mL! i T FE 4L
Strain Mutation type Colony diameter Conidial production Disease index
CF15128 — (7.40=£0. 00)ab (12. 66=+6. 62)bed (77.31£8. 86)a
R128-4 K216E (6. 47-+0. 41)efghi (5. 67=£0. 92)de (38. 4345, 37)defg
CF15281 — (6. 80=£0. 12)cde (0. 432£0. 05)e (77.424+2.89)a
R281-11 K216E (6. 1720. 09)fghij (1.89=£0. 87)e (28.98+14. 52)fghi
CF1566 - (6. 10=0. 06) hij (17.72=£6.67)bc (40. 00£6. 61)efgh
R66-5 K216N (6. 53=£0. 09)defgh (17. 563, 28)abc (28. 43£2. 19)1ghi
CF15128 — (7.40=£0. 00)ab (12. 66=£6. 62)bed (77.31£8. 86)a
R128-1 S217L (7.50%£0.00)a (0.83£0.19)e (65. 08=£2. 56)abc
R128-2 S217L (7.17+£0. 15)abc (1.94=+0. 48)e (73.33%3.63)ab
R128-3 S2171L (7.57£0.13)a (2.57£1.0De (74.63=£8. 25)ab
CF1566 — (6. 10=£0. 06) hij (17.72=£6.67)bc (40. 00£6. 61)defg
R66-3 S418G (6. 13=0. 07)ghijj (20. 94=+2. 56)ab (33. 33£3. 63)efghi
CF15281 — (6. 80£0. 12)cde (0.43=£0.05)e (77.424+2.89)a
R281-3 E420K (3.67£0.15k (1.72£0.72)e (55.00F1. 44)bed
R281-6 E420K (3.87£0.03)k (3.1142. 28)de (50. 90418. 32)cde
R281-9 E420K (3.67£0. 15k (1.22%£0.72)e (40. 83£15. 83)defg
CF1566 — (6. 10=£0. 06) hij (17.72=£6. 67)bc (40. 00=£6. 61)defg
R66-4 A577T (6. 27=0. 07){ghij (18. 39=£0. 63)ab (34. 632, 13)defgh
CF15281 — (6. 80=£0. 12)cde (0. 43=£0. 05)e (77.424%2.89)a
R281-15 A577E (7. 20=0. 00)abc (1.72£0. 29)e (40. 38=+1. 13)defg
CF1566 — (6. 10=£0. 06) hij (17.72=£6. 67)bc (40. 00£6. 61)defg
R66-6 A577G (6. 170. 03){ghij (17.06=£2. 53)abc (15. 00£5. 77)hi
CF15263 — (6. 57+0. 07)defg (21.50=£2. 08)ab (64. 17=£5. 83)abc
R263-4 1581T (6. 60£0. 06)def (5.67£0.92)de (40. 39=£5. 61)defg

1
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Different lowercase letters in the same column indicate significant differences at 0. 05 level. The strain number starting with “CF” is the pa-

rental strain, and starting with “R” the resistant mutant.
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