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Table 1- No. of Botrytis cinerea isolates obtained from each region, no. and frequency (percentage) of the isolates resistant to carbendazim and azoxystrobin +
salicylhydroxamic acid, and the isolates with multiple resistance to both fungicides

Carbendazim and

No. of . . Azoxystrobin + salisylhydroxamic acid .
City isolates Carbendazim (g 51,) (4ol 5 yion Ko ol 5 5703 1l ooS 35) azoxystrobin
(o) Region (aiks) (-ali sliws T i (ol =S 351 5 p3l,18)
5 2l
No. Frequency Frequency
la . NoO. (slaas Frequenc gl 3 NoO. (slaas )
) (5140 (u-"‘}'}’) (s13) q y (ur‘ 9 J’) (s13) (u"‘}‘ﬁ)
Urmia .
() 2eMnalloo (Jt3) 8 5 63 4 50 3 37
Vicinity of airport
(o555 5l 12 11 92 10 83 4 33
Kahriz (3 ) 21 2 10 2 10 1 4
Ghareh bagh (L. 3) 6 1 17 0 0 0 0
Emamzadeh (ss! ;L) 8 1 13 0 0 0 0
Gardabad (stis %) 6 2 33 3 50 0 0
Balou packinghouse
(b 6lss ) 14 9 64 9 64 1 7
Zeinalloo
packinghouse 9 4 44 5 55 4 44
(P 6l )
Salmas
(oloks) - 10 0 0 1 10 0 0
Satdasht
(et ) - 9 4 44 1 12 1 11
Overall

(1) 103 39 38 35 34 14 14
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Figure 1. Gene structure in part of Cyt b in Botrytis cinerea isolates with or without Bchi-143/144

intron between codons 143 and 144. Isolate 13:

sensitive to strobilurins and without Bchi-143/144

intron (Leroux et al., 2010), Isolate 1110: resistant to strobilurins and without Bcbi-143/144 intron
(Leroux et al., 2010), Isolates Bc-0-26 and Bc-06-k56: sensitive to strobilurins with Bcbi-143/144
intron (Banno et al., 2009) and isolate BcC2: sensitive to strobilurins with Bcbi-143/144 intron that
has been isolated from West Azarbaijan province and sequenced in this study.
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Abstract

Chemical control using fungicides is considered as the most important method to control Botrytis
cinerea in different crops. However, effective management of this pathogen requires information on
presence and frequency of fungicide-resistant strains and levels of resistance as well as mutations
associated with the resistance. In this research, sensitivity of 103 B. cinerea isolates collected from
vineyards in different regions of West Azarbaijan province was assessed to carbendazim (60 WP)
and azoxystrobin (25 SC). Among the studied isolates, 39 (38%) and 35 (34%) isolates were highly
resistant to carbendazim and azoxystrobin, respectively. Partial sequencing of the beta tubulin gene
indicated that in carbendazim-resistant strains GAG had changed to GCG which led to the
substitution of glutamic acid by alanine at the codon position 198 and subsequently appearance of
Ben R1 phenotype. Analysis of the partial cyt b gene sequence revealed that in azoxystrobin-
resistant strains GGT had changed to GCT (point mutation) leading to substitution of glycine by
alanine at the codon position 143. Further, one of the azoxystrobin-sensitive isolates had Bcbi-
143/144 intron immediately after codon 143 in cyt b. The results indicated that application of
benzimidazole and strobilurin fungicides groups are not recommended for B. cinerea management
in the vineyards of the region. However, given that benzimidazole-resistant strains had Ben R1
phenotype, benzimidazole fungicides can be used with diethofencarb or zoxamide as a mixture
partner to effectively control both sensitive and resistant strains.
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