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ȳɐɄɒɇɎɇɏɏɂɡ ɓɊɓɔɇɎɂ ɅɒɊɃɐɄ Ɋ 
ɅɒɊɃɐɑɐɆɐɃɏɝɗ ɑɒɐɔɊɓɔɐɄ 

ɻʨʠʙʳ ʠ ʛʨʠʙʦʧʦʜʦʙʥʳʝ ʧʨʦʪʠʩʪʳ 

ʩʭʦʜʥʳ ʚ: 

Åʪʠʧʝ ʧʠʪʘʥʠʷ (ʦʩʤʦʪʨʦʬʥʳʝ 

ʛʝʪʝʨʦʪʨʦʬʳ), 

Åʤʠʮʝʣʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʣʘ, 

Åʥʘʣʠʯʠʠ ʩʧʦʨ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ 

ʠ ʨʘʟʣʠʯʘʶʪʩʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʤʠ, 

ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʮʠʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ. 



ȳɐɄɒɇɎɇɏɏɂɡ ɓɊɓɔɇɎɂ ɅɒɊɃɐɄ Ɋ 
ɅɒɊɃɐɑɐɆɐɃɏɝɗ ɑɒɐɔɊɓɔɐɄ 

 (Burki, Keeling, 

2014) 



ȳɐɄɒɇɎɇɏɏɂɡ ɓɊɓɔɇɎɂ 
ɅɒɊɃɐɑɐɆɐɃɏɝɗ ɑɒɐɔɊɓɔɐɄ 

ʎʘʨʩʪʚʦ Straminopila (ʉʪʨʘʤʠʥʦʧʠʣʳ): ʧʦʜʚʠʞʥʳʝ ʢʣʝʪʢʠ ʩ 

ʪʨʸʭʯʘʩʪʥʳʤʠ ʤʘʩʪʠʛʦʥʝʤʘʤʠ ʥʘ ʞʛʫʪʠʢʘʭ; ʤʠʪʦʭʦʥʜʨʠʠ ʩ 

ʪʨʫʙʯʘʪʳʤʠ ʢʨʠʩʪʘʤʠ. 

(Beakes et al., 2014) 

ʆʪʜʝʣʳ:  

Oomycota, 

Hyphochytridiomycota, 

Labyrinthulomycota 



ȰɔɆɇɍ Labirinthulomycota  (ȭɂɃɊɒɊɏɔɕɍɐɎɊɘɇɔɝ, 
ȭɂɃɊɒɊɏɔɕɍɊɆɝ, ȳɇɔəɂɔɝɇ ɓɍɊɉɇɄɊɌɊ)  

ʆʙʲʝʤ ʛʨʫʧʧʳ: 53 ʚʠʜʘ (Kirk et al., 2008); 

ʕʢʦʣʦʛʠʷ: ʤʦʨʩʢʠʝ ʠ ʧʨʝʩʥʦʚʦʜʥʳʝ ʩʘʧʨʦʪʨʦʬʳ ʥʘ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʦʩʪʘʪʢʘʭ ʠʣʠ ʧʘʨʘʟʠʪʳ ʚʦʜʦʨʦʩʣʝʡ ʠ 

ʨʘʩʪʝʥʠʡ; 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʧʦʚʩʝʤʝʩʪʥʦʝ; 

ʈʘʟʤʥʦʞʝʥʠʝ: ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʦʦʩʧʦʨʘʤʠ. 

Labyrinthula: a ï ʦʙʱʠʡ ʚʠʜ 

ʪʘʣʣʦʤʘ,  b - ʙʦʪʨʦʩʦʤʘ  Thraustochytrium 



ȰɔɆɇɍ Hyphochytriomycota  
(ȥɊɖɐɗɊɔɒɊɐɎɊɘɇɔɝ)  

ʆʙʲʝʤ ʛʨʫʧʧʳ: 24 ʚʠʜʘ (Kirk et al., 2008); 

ʕʢʦʣʦʛʠʷ: ʚʦʜʥʳʝ ʧʘʨʘʟʠʪʳ ʛʨʠʙʦʚ ʠ ʚʦʜʦʨʦʩʣʝʡ ʠ ʧʦʯʚʝʥʥʳʝ 

ʩʘʧʨʦʪʨʦʬʳ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʦʩʪʘʪʢʘʭ ʠʣʠ (ʨʝʞʝ) 

ʧʘʨʘʟʠʪʳ ʛʨʠʙʦʚ ʠ ʨʘʩʪʝʥʠʡ; 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʧʦʚʩʝʤʝʩʪʥʦʝ; 

ʈʘʟʤʥʦʞʝʥʠʝ: ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʦʦʩʧʦʨʘʤʠ. 

Rhizidiomyces Hyphochytrium 



ȰɔɆɇɍ Oomycota  (ȰɐɎɊɘɇɔɝ)  
ʆʙʲʝʤ ʛʨʫʧʧʳ: ʙʦʣʝʝ 1000 ʚʠʜʦʚ (Beakes et al., 2014); 

ʕʢʦʣʦʛʠʷ: ʚʦʜʥʳʝ ʠ ʧʦʯʚʝʥʥʳʝ ʩʘʧʨʦʪʨʦʬʳ ʥʘ ʞʠʚʦʪʥʳʭ ʠʣʠ  

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ, ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʥʝʢʨʦʪʨʦʬʥʳʝ 

ʧʘʨʘʟʠʪʳ, ʥʘʟʝʤʥʳʝ ʦʙʣʠʛʘʪʥʳʝ ʙʠʦʪʨʦʬʥʳʝ ʧʘʨʘʟʠʪʳ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ; 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʧʦʚʩʝʤʝʩʪʥʦʝ; 

ʈʘʟʤʥʦʞʝʥʠʝ: ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʦʦʩʧʦʨʘʤʠ. 

Pythium insidiosum 



ȰɔɆɇɍ Oomycota  (ȰɐɎɊɘɇɔɝ)  

Saprolegnia 

Plasmopara viticola 



ȳɐɄɒɇɎɇɏɏɂɡ ɓɊɓɔɇɎɂ ɅɒɊɃɐɄ 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʩʝʚʜʦʛʨʠʙʳ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʶʪ 

ʯʝʨʪʳ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʛʨʠʙʳ ʧʦ ʤʥʦʛʠʤ 

ʧʨʠʟʥʘʢʘʤ ʙʣʠʞʝ ʢ ʞʠʚʦʪʥʳʤ. 

ʋ ʛʨʠʙʦʚ ʠ ʞʠʚʦʪʥʳʭ ʦʙʱʠʡ 

ʦʜʥʦʢʣʝʪʦʯʥʳʡ ʧʨʝʜʦʢ, 

ʧʦʨʷʜʢʘ 1,1 ʤʣʨʜ. ʣʝʪ ʥ. ʵʪʘ ʚʝʪʚʴ 

ʦʪʜʝʣʠʣʘʩʴ ʦʪ ʪʦʡ, ʯʪʦ ʜʘʣʘ 

ʥʘʯʘʣʦ ʨʘʩʪʝʥʠʷʤ.  

ɻʨʠʙʳ ï ʤʦʥʦʬʠʣʝʪʠʯʝʩʢʘʷ 

ʣʠʥʠʷ, ʥʦ ʛʨʘʥʠʮʳ ʛʨʫʧʧʳ 

ʨʘʟʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʧʦʥʠʤʘʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. 

Nuclearia ï ʘʤʝʙʦʠʜʥʳʡ 

ʦʨʛʘʥʠʟʤ ʠʟ ʛʨʫʧʧʳ, 

ʨʦʜʩʪʚʝʥʥʦʡ ʛʨʠʙʘʤ 



ȳɐɄɒɇɎɇɏɏɂɡ ɓɊɓɔɇɎɂ ɅɒɊɃɐɄ 
ʎʘʨʩʪʚʦ 

Opisthokonta 

(ɿʘʜʥʝʞʛʫʪʠʢʦʚʳʝ) 

ï ʞʛʫʪʠʢʦʚʳʝ 

ʢʣʝʪʢʠ 

(ʩʧʝʨʤʘʪʦʟʦʠʜʳ, 

ʟʦʦʩʧʦʨʳ) ʩ ʦʜʥʠʤ 

ʟʘʜʥʠʤ ʞʛʫʪʠʢʦʤ; 

ʤʠʪʦʭʦʥʜʨʠʠ ʩ 

ʧʣʦʩʢʠʤʠ ʢʨʠʩʪʘʤʠ. 

ʆʪʜʝʣʳ:  

(Cryptomycota), 

Chytridiomycota, 

Zygomycota, 

Ascomycota, 

Basidiomycota. 
 (Choi, Kim, 2017; ʧʨʦʪʠʩʪʳ ï ʩʠʥʠʝ ʚʝʪʚʠ ʥʘ ʬʠʣʦʛʨʘʤʤʝ) 



ȰɔɆɇɍ Chytridiomycota s.l.  
(ȷɊɔɒɊɆɊɐɎɊɘɇɔɝ Ʉ ɚɊɒɐɌɐɎ ɓɎɝɓɍɇ)  

ɻʨʠʙʳ ʩ ʧʦʜʚʠʞʥʳʤʠ ʩʪʘʜʠʷʤʠ, ʠʤʝʶʱʠʤʠ 1 ʟʘʜʥʠʡ ʛʣʘʜʢʠʡ 

ʞʛʫʪʠʢ. 

ʆʙʲʝʤ ʛʨʫʧʧʳ: ʦʢʦʣʦ 900 ʚʠʜʦʚ (Kirk et al., 2008); 

ʕʢʦʣʦʛʠʷ: ʧʝʨʚʠʯʥʦʚʦʜʥʳʝ ʧʘʨʘʟʠʪʳ ʚʦʜʦʨʦʩʣʝʡ, ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ, ʩʘʧʨʦʪʨʦʬʳ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ; ʥʘʟʝʤʥʳʝ 

ʧʘʨʘʟʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʥʘʩʝʢʦʤʳʭ; ʘʥʘʵʨʦʙʥʳʝ ʩʘʧʨʦʪʨʦʬʳ ʚ ʨʫʙʮʝ 

(?). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʧʦʚʩʝʤʝʩʪʥʦʝ; 

ʈʘʟʤʥʦʞʝʥʠʝ: ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʦʦʩʧʦʨʘʤʠ, ʧʦʣʦʚʳʝ ʧʨʦʮʝʩʩʳ 

ʨʘʟʣʠʯʥʳʝ. 

 

ɻʨʫʧʧʘ ʚʢʣʶʯʘʝʪ 4 ʦʪʜʝʣʘ (Chytridiomycota, 

Monoblepharidomycota, Neocallimastigomycota,  

Blastocladiomycota), ʫʨʦʚʝʥʴ ʨʦʜʩʪʚʘ ʤʝʞʜʫ ʥʠʤʠ ʨʘʟʣʠʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʥʠʤʘʶʪ ʧʦ-ʨʘʟʥʦʤʫ. 



ȰɔɆɇɍ Chytridiomycota s.l.  
(ȷɊɔɒɊɆɊɐɎɊɘɇɔɝ Ʉ ɚɊɒɐɌɐɎ ɓɎɝɓɍɇ)  

(James et al., 2006) 



ȰɔɆɇɍ Chytridiomycota s.l.  
(ȷɊɔɒɊɆɊɐɎɊɘɇɔɝ Ʉ ɚɊɒɐɌɐɎ ɓɎɝɓɍɇ)  

ʊʘʣʣʦʤ ʦʜʥʦʢʣʝʪʦʯʥʳʡ, ʩ ʨʠʟʦʤʠʮʝʣʠʝʤ ʠʣʠ ʙʝʟ (ʤʦʞʝʪ 

ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʭʦʜʠʪʴ ʚ ʩʧʦʨʘʥʛʠʡ), ʨʝʞʝ ʥʝʩʝʧʪʠʨʦʚʘʥʥʳʡ 

ʤʠʮʝʣʠʡ ʦʙʳʯʥʦ ʩ ʛʘʧʣʦʠʜʥʳʤʠ ʷʜʨʘʤʠ. 

ʅʘ ʪʘʣʣʦʤʝ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 1 ʩʧʦʨʘʥʛʠʡ ʠʣʠ ʥʝʩʢʦʣʴʢʦ, 

ʩʦʝʜʠʥʸʥʥʳʭ ʩʝʪʴʶ ʨʠʟʦʤʠʮʝʣʠʷ. 

ʊʘʣʣʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʚʥʫʪʨʠ ʪʢʘʥʝʡ ʭʦʟʷʠʥʘ ʠʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʩʦʝʜʠʥʷʷʩʴ ʨʠʟʦʤʠʮʝʣʠʝʤ. 

Rhizophydium Batrachochytrium 



ȰɔɆɇɍ Zygomycota  s.l.  (ȩɊɅɐɎɊɘɇɔɝ Ʉ 
ɚɊɒɐɌɐɎ ɓɎɝɓɍɇ)  

ʆʙʲʝʤ ʛʨʫʧʧʳ: ʦʢʦʣʦ 1200 ʚʠʜʦʚ (Kirk et al., 2008); 

ʕʢʦʣʦʛʠʷ: ʥʘʟʝʤʥʳʝ ʩʘʧʨʦʪʨʦʬʳ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ, 

ʧʘʨʘʟʠʪʳ ʛʨʠʙʦʚ, ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʦʙʣʠʛʘʪʥʳʝ ʩʠʤʙʠʦʥʪʳ 

ʨʘʩʪʝʥʠʡ, ʭʠʱʥʳʝ ʛʨʠʙʳ; 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʧʦʚʩʝʤʝʩʪʥʦʝ; 

ʈʘʟʤʥʦʞʝʥʠʝ: ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʧʦʨʘʥʛʠʦʩʧʦʨʘʤʠ, ʢʦʥʠʜʠʷʤʠ 

ʠʣʠ ʭʣʘʤʠʜʦʩʧʦʨʘʤʠ, ʧʦʣʦʚʦʡ ʧʨʦʮʝʩʩ ʟʠʛʦʛʘʤʠʷ; 

ʊʘʣʣʦʤ: ʥʝʩʝʧʪʠʨʦʚʘʥʥʳʡ ʤʠʮʝʣʠʡ ʩ ʛʘʧʣʦʠʜʥʳʤʠ ʷʜʨʘʤʠ, ʨʝʞʝ 

ʜʨʦʞʞʠ; 

ɻʨʫʧʧʘ ʧʨʝʪʝʨʧʝʣʘ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʢʣʶʯʘʝʪ 2 ʦʪʜʝʣʘ (Mucoromycota, 

Zoopagomycota). 



ȰɔɆɇɍ Zygomycota  s.l.  (ȩɊɅɐɎɊɘɇɔɝ Ʉ 
ɚɊɒɐɌɐɎ ɓɎɝɓɍɇ)  

(Spatafora et al., 2016) 



ȰɔɆɇɍ Zygomycota  s.l.  (ɑ/ɐɔɆ 
Mucoromycotina )  

Rhizopus 

Spinellus 

ʤʫʢʦʨʦʤʠʢʦʟ 



ȰɔɆɇɍ Zygomycota  s.l.  (ɑ/ɐɔɆ 
Glomeromycotina )  

Geosiphon ïʛʨʠʙ, ʦʪʥʦʩʠʤʳʡ ʢ ʧʦʨ. 

Glomerales ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʜʘʥʥʳʭ, ʦʙʨʘʟʫʝʪ ʵʥʜʦʩʠʤʙʠʦʟ ʩ 

ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʤʠ ʠ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʤʠ 

ʮʠʘʥʦʙʘʢʪʝʨʠʷʤʠ ʠʟ ʨʦʜʘ Nostoc 

ɻʣʦʤʫʩʦʚʳʝ ʛʨʠʙʳ ï ʜʨʝʚʥʷʷ (470 

ʤʣʥ. ʣ.) ʛʨʫʧʧʘ ʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʧʦʣʦʚʳʤ ʧʨʦʮʝʩʩʦʤ, ʦʙʣʠʛʘʪʥʳʝ 

ʩʠʤʙʠʦʥʪʳ, ʧʨʝʜʪʝʯʠ ʣʠʰʘʡʥʠʢʦʚ ʠ  

ʤʠʢʦʙʠʦʥʪʳ ʘʨʙʫʩʢʫʣʷʨʥʦʡ 

ʤʠʢʦʨʠʟʳ.  

ʉʬʦʨʤʠʨʦʚʘʣʠ  ʥʘʟʝʤʥʫʶ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚ 

ʨʘʩʪʝʥʠʷʤ ʚʳʭʦʜ ʥʘ ʩʫʰʫ. 



ȰɔɆɇɍ Zygomycota  s.l.  (ɑ/ɐɔɆ 
Glomeromycotina )  

ȢɒɃɕɓɌɕɍɡɒɏɂɡ ɎɊɌɐɒɊɉɂ (ȢȮ) 

Åʆʙʨʘʟʫʶʪ: ʦʢʦʣʦ 230 ʚʠʜʦʚ ʛʨʠʙʦʚ (ʧ/ʦʪʜ. Glomeromycotina, 

ʦʪʜ. Mucoromycota) ʠ ʙʦʣʝʝ 200 ʪʳʩ. ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʨʘʚʷʥʠʩʪʳʭ, ʥʦ ʚ ʪʨʦʧʠʢʘʭ ʠ ʜʨʝʚʝʩʥʳʭ. 

Åʉʠʩʪʝʤʘ ʛʨʫʧʧʳ -  ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʜʘʥʥʳʭ, 

ʬʠʣʦʛʝʥʠʷ ʠ ʪʘʢʩʦʥʦʤʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ. 

Åʈʘʥʝʝ ʩʠʤʙʠʦʟ ʩʯʠʪʘʣʩʷ ʥʝʩʧʝʮʠʬʠʯʥʳʤ. 

Åɺ ʩʧʦʨʘʭ ʠ ʤʠʮʝʣʠʠ ʩʦʜʝʨʞʘʪʩʷ ʵʥʜʦʙʘʢʪʝʨʠʠ. 

Åʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ, ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʪʨʦʧʠʢʘʭ, ʛʜʝ 

ʦʪʩʫʪʩʪʚʫʝʪ ʩʝʟʦʥʥʦʩʪʴ, ʘ ʜʣʷ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʦ ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

Åʌʫʥʢʮʠʠ: ʩʥʘʙʞʝʥʠʝ ʨʘʩʪʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʤ ʧʠʪʘʥʠʝʤ, ʟʘʱʠʪʘ 

ʦʪ ʧʘʪʦʛʝʥʦʚ, ʠʥʪʦʢʩʠʢʘʮʠʠ, ʚʣʠʷʥʠʝ ʥʘ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. 

ȰɔɆɇɍ Zygomycota  s.l.  (ɑ/ɐɔɆ 
Glomeromycotina )  



ȰɔɆɇɍ Zygomycota  s.l.  (ɑ/ɐɔɆ 
Glomeromycotina )  

ʘʨʙʫʩʢʫʣʘ ʚʝʟʠʢʫʣʳ 

ɸʨʙʫʩʢʫʣʳ ï ʦʩʥʦʚʥʘʷ ʟʦʥʘ ʢʦʥʪʘʢʪʘ ʩʠʤʙʠʦʥʪʦʚ, ʥʘʭʦʜʷʪʩʷ 

ʘʧʦʧʣʘʩʪʥʦ ʚ ʞʠʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʝ. 

ɺʝʟʠʢʫʣʳ ï ʟʘʧʘʩʘʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ï ʪʦʥʢʦʩʪʝʥʥʳʝ, ʚʟʜʫʪʳʝ, ʯʘʩʪʦ 

ʥʘʧʦʣʥʝʥʥʳʝ ʣʠʧʠʜʘʤʠ, ʤʝʞʢʣʝʪʦʯʥʳʝ ʠʣʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ.  



ɑ/ɐɔɆ Glomeromycotina   

çʩʧʦʨʦʢʘʨʧè ʠʟ ʭʣʘʤʠʜʦʩʧʦʨ ʩʚʦʙʦʜʥʳʡ ʤʠʮʝʣʠʡ ʠ ʩʧʦʨʳ 

ʩʧʦʨʳ ʢʦʨʝʥʴ ʩ ʚʝʟʠʢʫʣʘʤʠ 



ȰɔɆɇɍ Zygomycota  s.l.  (ɑ/ɐɔɆ 
Zoopagomycotina, Entomophthoromycotina )  

Entomophthora 

ï ʧʘʨʘʟʠʪ 

ʥʘʩʝʢʦʤʳʭ, 

ʚʦʟʙʫʜʠʪʝʣʴ 

çʦʩʝʥʥʝʡ 

ʙʦʣʝʟʥʠ ʤʫʭè 

Zoopaga ï ʭʠʱʥʳʝ ʛʨʠʙʳ, 

ʫʣʘʚʣʠʚʘʶʱʠʝ ʥʝʤʘʪʦʜ, 

ʧʘʨʘʣʠʟʫʶʱʠʝ ʠʭ 

ʪʦʢʩʠʥʦʤ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ 

ʥʘʨʫʞʥʦʝ ʧʝʨʝʚʘʨʠʚʘʥʠʝ. 

ʄʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ 

ʚ ʤʝʪʦʜʘʭ ʙʠʦʢʦʥʪʨʦʣʷ 



ȰɔɆɇɍ Ascomycota  (ȢɓɌɐɎɊɘɇɔɝ)  

ɻʨʠʙʳ, ʦʙʨʘʟʫʶʱʠʝ ʩʫʤʢʫ (ʘʩʢ) ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʙʲʝʤ ʛʨʫʧʧʳ: ʙʦʣʝʝ 64000 ʚʠʜʦʚ (Kirk et al., 2008); 

ʕʢʦʣʦʛʠʷ: ʥʘʟʝʤʥʳʝ ʠʣʠ ʚʪʦʨʠʯʥʦʚʦʜʥʳʝ 

ʩʘʧʨʦʪʨʦʬʳ, ʧʘʨʘʟʠʪʳ ʛʨʠʙʦʚ, ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ, ʩʠʤʙʠʦʥʪʳ ʚ ʣʠʰʘʡʥʠʢʘʭ ʠ ʤʠʢʦʨʠʟʘʭ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ: ʧʦʚʩʝʤʝʩʪʥʦʝ; 

ʈʘʟʤʥʦʞʝʥʠʝ: ʙʝʩʧʦʣʦʝ ʢʦʥʠʜʠʷʤʠ (ʧʨʝʦʙʣʘʜʘʝʪ ʚ 

ʛʨʫʧʧʝ ʘʥʘʤʦʨʬʥʳʭ ʛʨʠʙʦʚ), ʧʦʣʦʚʳʝ ʧʨʦʮʝʩʩʳ 

ʨʘʟʣʠʯʥʳʝ. 

ʊʘʣʣʦʤ: ʩʝʧʪʠʨʦʚʘʥʥʳʡ ʤʠʮʝʣʠʡ ʩ ʛʘʧʣʦʠʜʥʳʤʠ 

ʷʜʨʘʤʠ, ʜʨʦʞʞʠ. 

 

ɻʨʫʧʧʘ ʚʢʣʶʯʘʝʪ 3 ʧʦʜʦʪʜʝʣʘ (Taphrinomycotina, 

Saccharomycotina, Pezizomycotina. 



ȰɔɆɇɍ 
Ascomycota  
(ȢɓɌɐɎɊɘɇɔɝ)  

(Hibbett et al., 2007) 


