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 Macrocentrinae

Macrocentrus buolianae 

Eady & Clark, 1964 
 (Lepidoptera) 

Macrocentrus bicolor 

Curtis, 1833 
 (Lepidoptera) 

 Cenocoeliinae

Cenocoelius secalis 

(Linnaeus, 1758) 

Cerambycidae: *Monochamus sutor Linnaeus, 1758; 

*Pogonocherus decoratus Fairmaire, 1855; *P. eugeniae 

Ganglbauer, 1891; *P. fasciculatus (DeGeer, 1775); P. hispidus

(Linnaeus, 1758). 

Curculionidae: *Ips typographus (Linnaeus, 1758); *Magdalis 

phlegmatica (Herbst, 1797); *M. rufa Germar, 1824; M. ruficornis

Linnaeus, 1758; M. violacea  (Linnaeus, 1758); *Pissodes validiro-

stris (R. F. Sahlberg, 1834); Thamnophilus nitidus Gyllenhal, 1827. 

:      Yu et al., 2012; , 1986; 

, , 2000.  

 (*)   ,    Pinus L. 
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THE ROLE OF ENDOPHYTS ABIES SIBIRICA LEDEB.  

IN RELATIONSHIP WITH POLYGRAPHUS PROXIMUS 

BLANDFORD AND ITS MICROBIOM IN INTENSIVE IMPACT OF 

ROOT PATHOGENS AND CLIMATE ANOMALIES 

Pavlov I.N.
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, Litovka Yu.A.
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The mycobiome of Abies sibirica with symptoms of damage by 

phytopathogens and Polygraphus proximus, and the microbiome of P. Pro-

ximus, was studied by isolating total DNA from samples. Mycocenosis of 
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A. sibirica contains insect mycoassociants (Geosmithia, Ophiostoma, etc.); 

phytopathogens (Neonectria, Sydowia, etc.); endophytes or transitional 

forms (Pestalotiopsis, Coniochaeta, etc.); entomopathogens (Beauveria, 

Cordyceps). Endophytes restrict the development of phytopathogens and 

the penetration of insect pests. Phyllophages are also able to overcome the 

protective barrier, especially in the presence of associated toxin-destroying 

microbial communities. 
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,       

Rhipicephalus microplus Canestrini (8).  

  B. bassiana,     Poly-

graphus proximus Blandford (9)   A. sibirica,   

    in vitro.   

    ; 

   (  97 % )   5–7-  -

;       

  75–95 %   B. bassiana   

 . 

      

      

       . 

       -

        -

 ,     , -

  ,      

 (10). ,  Sphaeropsis sapinea (Fr.) Dyko & B. 

Sutton     -   -

        

 (11).  

     

  -  , -

         

(   ).     

    A. sibirica   

     P. proximus -

  ,     

     ( ,   

 ),        

A. sibirica     - .  

 ITS2      

ITS3_KYO2  ITS4,    

(Illumina),    (12).     « -

»   (   )   MiSeq (Illumina), 

  Reagent Kit v3 (2 300, Illumina).  

    ,   -

  ,   ,  

,     OTU    

 UPARSE/UNOISE.   

 OTU    SINTAX (13). 
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      ITS2-ITS4  
       10000 . ., 

  Fungi.    
  550  (OTU),    300 . .  

     .  -
 A. sibirica     -

,        1 % 
    .     -

 Geosmithia, Ophiostoma, Knufia, Kuraishia, Graphium,    
   ;  

 – Neonectria, Sydowia, Elsinoe, Gibberella, Valsa, Botryotinia, 
Taphrina  . (      

  Neonectria fuckeliana (C. Booth) Castl. & Rossman); 
    – Pestalotiopsis, Coniochaeta, 

Pleonectria, Phaeomoniella, Mycosphaerella, Cladophialophora, Toxicocla-
dosporium, Rhodotorula, Lophiostoma;  – Beauveria, 

Cordyceps. 
  ,  -

 ,     -
 (14)      (15). 

 ,      -
    ; ; -

    ;     
   . ,   -

      -
,       

     , -
     (16).   

     .  
      -

  P. proximus,    A. sibirica, -
   .    -

    Ophiostoma, Pichia,  
Candida, Hypogymnia, Ramalina, Davidiella  Sistotrema (  5 % 

 OTU   );   – Pseudo-
monas, Stenotrophomonas, Lysinibacillus, Serratia, Bacillus, Chryseobac-
terium, Erwinia.  
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ИСПОЛЬЗОВАНИЕ ПДАФ-МАРКЕРОВ  
ДЛЯ МЕТАГЕНОМНОГО АНАЛИЗА МИКРОБИОМОВ  

НАСЕКОМЫХ-ВРЕДИТЕЛЕЙ ЛИСТВЕННЫХ ПОРОД БЕЛАРУСИ 
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THE USE OF PLAF MARKERS FOR METAGENOMIC ANALYSIS OF 
MICROBIOMES OF INSECT PESTS OF DECIDUOUS  

SPECIES OF BELARUS 

Padutov A.V., Siaredzich M.O., Yarmolovich V.A.,  

Pashkevich I.A., Baranov O.Yu. 

The size of rDNA ITS1 and ITS2 loci is constant and specific to most 

fungal species. Electrophoretic analysis of ITS1 and ITS2 loci (PLAF) 

allows the identification of the fungal component of microbiomes in insects. 

PLAF approach can be used to screen for different fungal pathogens in pests. 

When coupled with appropriate sanitation strategies, and if identified early, 

this information can help significantly reduce disease outbreaks. 
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