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Genotypic analysis 

1997-1998 



Location of sampling sites 

Khabarovsk 

Vladivostok 

Chita 

Birobidzhan 

Omsk 

9,2 

Krasnoyarsk 

Ekaterinburg 

Sakhalin 

Moscow 

Tomsk 

Irkutsk 



 Genotypes of Russian P. infestans isolates 

Clonal 

lineage 

Place of 

collecting 
ТС GPI Pep 1 RG 57 fingerprint mtDNA 

Number 

of 

isolates 

Isolates from potato 

SIB 1 *1 A1 100/100 100/100 1000100011001101000110011 IIa 31 

SIB 2 Khabarovsk A2 100/100 100/100 1000100001001101000110011 IIa 5 

SIB 3 Vladivostok A1 100/100 100/100 1100101010001101000110011 IIa 1 

MO 1 M1 (97) A2 100/100 100/100 1000100011001101000110011 IIa 1 

MO 2 M1 (97) A2 100/100 100/100 1000100001001101000110011 Ia 1 

MO 3 M1 (97) A1 100/100 100/100 1010100001001101000110011 IIa 1 

MO 4 M1 (97) A1 100/100 92/100 1010111011001101000110011 IIa 3 

MO 5 M2 (97) A1 100/100 100/100 1000101001001101010110011 IIa 1 

MO 6 M2 (97) A1 100/100 100/100 1010101001001101000110011 Ia 1 

MO 7 M4 (97) A1 100/100 92/100 1000100011001100000110011 IIa 1 

MO 8 M4 (97) A1 100/100 92/92 1010110001001100000110011 IIa 1 

MO 9 M1 (98) A1 100/100 92/100 1000100001001101000110011 IIa 1 

MO 10 M2 (98) A1 100/100 100/100 1010110000001100000110011 Ia 1 

MO 11 M3 (98) A1 100/100 92/100 1010101001001100000110011 Ia 1 

MO 12 M3 (98) A2 100/100 100/100 1010101001001101000110011 Ia 1 

Isolates from tomato 

SIB 2 Birobidjan A2 100/100 100/100 1000100001001101000110011 IIa 3 

MO 13 M2 (97) A1 100/100 100/100 1010101000001101000110011 Ia 1 

MO 14 M3 (98) A1 100/100 100/100 0010101001001100000110011 Ia 1 

MO 15 M3 (98) A1 100/100 100/100 0110111001001100010110011 Ia 1 

MO 16 M3 (98) A1 100/100 100/100 1000100000001101000110011 IIa 1 

Isolates from old collections 

US 1 M3 (93) A1 86/100 92/100 1010101011001101000110011 Ib 2 

SIB 1 несколько2 A1 100/100 100/100 1000100011001101000110011 IIa 5 

1 Sib 1 was found in Sakhalin, Omsk, Vladivostok, Chita, Irkutsk, Ekaterinburg, Krasnoyarsk, Tomsk.  
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      RG 57, haplotypes, mating types, GPI 1, and Pep1 were tested 
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Ratio of strains with different mating types  

in regional populations (A1/ A2) 

100/ 0 

0/100 

100/ 0 

100/ 0 

0/ 100 

100/ 0 
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100/ 0 
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Genotypic analysis 

2001-2009 



Location of sampling sites and number of collected isolates 

Astrakhan reg., 33 

Mari El, 110 Belarus, 78 

Moscow reg., 45 

Leningrad reg., 22  

Kostroma reg., 84 

Caucasus, 65 

Vologda reg., 12 

Ryazan reg., 22  

Tula reg., 33 

In total: 

 

549 strains 

 

10 regions 



Allozyme structure of peptidase (Pep 1 and Pep 2 loci) 

Pep1 

Pep2 

100/100 

100/100 100/112 112/112 

Allozyme structure of peptidase, mtDNA haplotypes,  

and mating types were tested  



Markers 
Number of 

populations* Mating type Рер 1 Рер 2 
MtDNA 

haplotype 

A2 100/100 100/100 IIa 10 

A1 100/100 100/100 Ia 10 

A1 100/100 100/100 IIa 8 

A2 100/100 100/112 Ia 7 

A1 100/100 100/112 IIa 6 

A2 100/100 100/112 IIa 5 

A2 100/100 100/100 Ia 5 

A1 100/100 100/112 Ia 4 

A1 100/100 112/112 Ia 4 

A2 100/100 112/112 IIa 4 

A2 92/100 100/100 Ia 3 

A2 92/100 100/100 IIa 3 

A1 100/100 112/112 IIa 2 

A2 92/92 112/112 Ia 1 

A1 100/100 112/112 Ia+IIa 1 

A1 92/100 100/100 Ia 1 

Other 11 genotypes 1 

* 18 field populations were tested 

The most frequent genotypes in Russian field populations  



Astrakhan reg., 1 

Mari El, 12 
Belarus, 12 

Moscow reg., 8 

Leningrad reg., 4  

Kostroma reg., 3 

Caucasus, 16 

Vologda reg., 4 

Ryazan reg., 3  

Tula reg., 1 

Number of genotypes in regional populations 



Ratio of mating types in regional populations (A1/ A2/ A1A2/ 00) 

Astrakhan reg.  

100/ 0/ 0/ 0 

Mari El 

38/ 60/ 2/ 0 

Belarus 

 58/ 42/ 0/ 0 

Moscow reg. 

57/ 36/ 5/ 2 

Leningrad reg. 

100/ 0/ 0/ 0  

Kostroma reg.  

88/ 11/ 1/ 0 

Caucasus 

 52/ 43/ 3/ 2 

Vologda reg. 

58/ 42/ 0/ 0 

Ryazan reg. 

 95/ 5/ 0/ 0  

Tula reg.  

100/ 0/ 0/ 0  



Number of P. infestans populations from the Moscow  

region with various A1:A2 ratios 

Per cent of P. infestans strains with 

A2 mating types in population, %  

Number (%) of populations with a 

certain A2 percentage 

 

0 or 100 
5 (12%) 

 

1-29 or 70-99 
19 (46%) 

 

30-69 
17 (41,6%) 

 
Total number of tested populations 
in the Moscow region 41 (100%) 



Per cent of P. infestans strains 
with A2 mating type in 

population, % 

Number of populations 
with a certain 

percentage of strains 
with A2 mating type 

Average 
number of 

genotypes per 
a population 

0 or 100 3 1 

1-29 or 70-99 6 2,5 

30-69 8 6,9 

Average number of genotypes in P. infestans populations  

with various A1:A2 ratios  
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Ratio A1:A2 in “tomato” population was as 57:43, 

               in “potato” – 45:55 
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Annual dynamics of strains with A1 mating type 

 in the Moscow region 
1850 isolates were tested in 1993 - 2003 

Slow decrease of A1 strains in 1993 – 1999 and oscillating around  

50% (A1:A2=1:1) in 1999 – 2003 in both tomato and potato populations 



Specific compatibility (virulence)  

to potato R-genes 



Frequencies of separate virulence genes in the studied P. 

infestans populations 



8,4 

8,3 

8,3 

6,4 

5,5* 

6,2 

8,2 

9,2 

8,2 

10,0 

6,3 

7,2 

32 

8,6 

7,8 

8,9 

Average number of virulence/ isolate 

      11 R-gene were tested: 1,2,3,4,5,6,7,8,9,10,11;  * - isolates from tomato 

10 



Resistance of  

P. infestans strains 

from different regions 

to fungicides  



Kostroma  

region  



Kostroma region 

Chlorothalonil Metalaxyl Fluazinam 

Azoxystrobin Dimethomorph 

Average        2,2                                         1,7                                              1,4 
Variab.     0,7 – 5,0                                0,5 – 38,0                                    0,5 – 4,8 

Average         < 0,05                                  < 0,05                                       6,5           

Variab.           < 0,05                                  < 0,05                                  0,5 – 25,6 
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Smolensk 

region  



Smolensk region 

Chlorothalonil 
 

Metalaxyl Fluazinam 

Azoxystrobin Dimethomorph 

Average       2,2                                    175,2                                              2,7 
Variab.      0,7 – 5,0                             0,5 – 380                                       0,5 – 6,8 

Average                     < 0,05                                                         < 0,05 
Variab.                          < 0,05                                                         < 0,05 
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Moscow 

 region  



Moscow region 

Chlorothalonil 
 

Metalaxyl Fluazinam 

Azoxystrobin Dimethomorph 

Average       0,6                                         99,0                                          2,1 

Variab.      0,5 – 0,8                                 0,5 – 398                                  0,5 – 5,2 

Average    < 0,05                                         0,06                                        5,5 

Variab.       < 0,05                                    0,05 – 0,09                              0,6 – 22,4 
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Belarus 



Belarus 

Chlorothalonil 
 

Metalaxyl Fluazinam 

Azoxystrobin Dimethomorph 

Average           5,7                                     175,2                                         7,0 
Variab.          0,7 – 151,5                          0,5 – 380                                  0,5 – 21,8       

Average        < 0,05                                  < 0,05                                       10,3           

Variab.           < 0,05                                  < 0,05                                  0,6 – 30,6 
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