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Abstract The main resistance mechanisn of stobilurn fungicdes was reviewed according to the
docun ents of hboratory studies and feld experm ents and their characteristics of mode of action
Stwob ilirin fung icidesm anly bind to Qo site of cytochran e b of the cytochran e be; comp kx n fung i.
Since cytochran e b is coded by m ibchondrial DNA w ith high m utant frequency, fungi are easily to
express resistance to Qo mhbitors as a result of he DNA m utation A fier 10 years of field app lication
at least 25 pathogens on 14 hosts have already developed resistance to stobilirn fungicdes The
resistance m echanign of stwbilirn fungicides ismainly anino aci residue single pont substitution of
the cytochran e b in fungj and the substiution n the fiell resistance w as G 143A, F129L or G 137R,

respectvely. How ever n som e non-target organisn the an no acid residue 143 of he cytochrome b is
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alanne and this is the reason of w hy they show resistance to stobilurn fungicides n all probability.
Since the intoon scissor position of rust pathogens (Puccinia spp. ) tagged behind GGT encoding G 143
n cytochome by and the substiution of G 143A w ould cause the death of the pathogen, thereforg rust
seldom devebps resistance to strobilurin fungicdes hat caused by substiution of G143A n the field
Furhemore, ifQo mhbitors nhbit the electron transport inm ito chondrial he reactive oxygen speces
(ROS) will burst which w ill nduce cells to express altemative oxidase ( AOX ) and subsequently

startup aliematwve pathw ay to cause resistance towards strobilurin fungicides Thereforg an no acd

residue sihgle point substitution and expressbn of AOX are the man mechanis s of fungiresistance to

strobilurins

Key words strobilirn fung cies resistance m echan iam; fiel resistancg aliernatwve oxidase
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Table 1 Field resistance of pathogens tow ard s strob ilurn fungicides[2

[21]

1]

Pathogen Comm on nane Host G eographical distrbution M echanisn of resstance
Altemaria alternata, A ltemaria B light Pistach io USA C143A
A. tenussina, A. arborescens ( ) ( )
Altemarn mali A liemaria B bich( ) Apple( ) USA G143A
Altemar i solani Early B light( ) Po tato( ) USA F129L
Bhmeria graminis £ sp witici  Powdery M ildew W heat and B arky EU, N ew Z ealind! 2! G143A
and hordei ( = E. granis £  ( ) ( )
$p tritici andho rdei)
Colktotrichun gram nico b A nthracno se( ) T urf g rasg( ) USA G143A
Corynespora cassiico b Leaf Spo t( ), C ucum bex( ) Japan G143A
Target Spo t( )
Didy elk bryoniae Gunmy Sten Blight( ) Cucubit( ) USA G143A
Erysiphe necator Powdery M ildew ( ) G rapes( ) U SA, EU G143A
G bmerella cingulata = A nthracno se( ) Straw berries( ) Japan G143A
Colebtrihun gheosorioies
M ycosphaerelh fijiensis Bhck Sigabka( ) Banana( ) USA, N av Z ea bnd! 2! G143A
M ycosphaerelh gran micola Sepioria kaf spot( ) W heat EU G143A, AOXI23!
M ycovelbsielh na tira ssii Leaf M o ld( ) E ggp lant( ) Japan G143A
P yrenophora tritictrep entis Tan Spo i( ) W heat EU G143A, F129L, G137R
P lasn opara vitico b DownyM ildew ( ) G rape EU, N av Z ealnd 2. G143A, F129L
P seudop erono spora cubensis D owny M ikl C ucu bits EU, A sia G143A
P yrenophora teres N et Blotch( ) Barky EU F129L
Pyriculira grisea G ray L eaf Spot( ) T urf g rass UsA G143A, F129L
P ythium aphanidem atum Pythiun Blight( ) T urf g rass USA F129L
Ranuhra colb-—cygni Ranuhro s Barky EU G143A
Spha erotheca filiginea Powdery M ildew C ucutbits EU, A sia New Z ealind!?! G143A
Stem phylim vesicarim Brown spo( ) A gparagus and Pear EU G143A
( )
Venturin naequalis Scab ( ) Apple EU G143A
Ventur i pirna S cab ( ) Pears USA G143A

gram inis { sp tritici ( ), B. graminis

£ sp hordei( ), S. tritici ( (
), Pyrenophora triticirepentis ( )
), Plasnopara viticola ( )

P yrenophora teres ( ), V. naequa lis

2
( )  Sphaerotheca fuliginea (
) Qols
( resistance level) 21

( resistance frequency); Puccinia

recondite ( ), Rhynchosporim seca lis

( ), Unchnula necator ( Qols

), Stemphyliun vesicarium ( ), 127~ 147
Phytoph hora infestans ( ),
Alternaria solani, ( ). 147

Phakopsora pachyrhiza (

), B. cinerea

) Sclerotnia sclero torum (

Qols ,

[10]

256~ 296

[2 17 24 25]
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, F129L P. teres (2004
) 3 7%, ( 2) MOA
CTC TTA  TTG ( 2A Gh272 Alal26 )
206 4% 3% G137R ?
GGG AGG sl ,MOA Qo
22 , , MOA
stobilurn ( Pham aco-
strob ilurn phore) 1
b [38]
2 o
L.
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Fig 1 Azxystobin(AZ)-binding enviooment n 2 2 A and 3 2 A crystal stucture
(cybchrom e ba com plex fran bov ne heart) 8]
23 Puccna spp. ( P. recondita f
G143A  F129L sp tritici P. graminis { sp tritici P.
, s strifforn is £ sp tritici P. coronata {
G137R /E /S , sp avenae P. hordei P. recondita
2l £ sp. secalis P. sorghi
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