
ɉȶȽȻȱȼȴȸȱȹȾȬȷɈȹɇȱ 

ȻȺȰɁȺȰɇ  Ȯ 

ȷȴɁȱȹȺȷȺȯȴȴ

ȷȱȶɂȴɋ

Å ȴɝɞɚɜɔɫ ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ 

ɛɚɐɡɚɐɚɎ Ɏ ɗɔɡɑəɚɗɚɏɔɔ

Å Ⱥɞəɚɤɑəɔɑ ɝɔɘɍɔɚəɞɚɎ 

ɗɔɤɌɕəɔɖɚɎ

Å ȴɝɛɚɗɨɓɚɎɌəɔɑ 

ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɧɡ ɛɚɐɡɚɐɚɎ 



ɐɔɝɝɚɢɔɌɢɔɫ 
ɖɚɘɛɚəɑəɞɚɎ 
ɗɔɤɌɕəɔɖɌ

ȼȱȶȺȹȽȾȼȿȴȼȺȮȬȹȴȱ

ȷȴɄȬȵȹȴȶȺȮ

ȶȿȷɈȾȴȮȴȼȺȮȬȹȴȱ

ȷȴɄȬȵȹȴȶȺȮ

ɔɓɔɐɔɔ
ɠɜɌɏɘɑəɞɧ 
ɞɌɗɗɚɘɌɝɚɜɑɐɔɔ

ɐɑɐɔɠɠɑɜɑəɢɔɌɢɔɫ

ɖɟɗɨɞɟɜɌ 
ɗɔɤɌɕəɔɖɌ 
əɌ ɞɎɑɜɐɚɕ 
ɝɜɑɐɑ. 

çɖɌɗɗɟɝəɌɫ 
ɖɟɗɨɞɟɜɌè

ɔɓɟɣɑəɔɑ
ɘɚɜɠɚɏɑəɑɓɌ 
ɗɔɤɌɕəɔɖɚɎ

ɛɚɗɟɣɑəɔɑ Ɏɞɚɜɔɣəɧɡ 
ɘɑɞɌɍɚɗɔɞɚɎ

ɏɑəɑɞɔɣɑɝɖɔɑ ɘɌəɔɛɟɗɫɢɔɔ ɝ 
ɗɔɤɌɕəɔɖɌɘɔ

ɝɚɡɜɌəɑəɔɑ 
ɜɑɐɖɔɡ ɎɔɐɚɎ

ɔɓɟɣɑəɔɑ Ɏɗɔɫəɔɫ ɟɝɗɚɎɔɕ əɌ ɜɚɝɞ 
ɗɔɤɌɕəɔɖɚɎ

ɏɜɔɍ 

ɐɜɟɏɚɏɚ 

ɎɔɐɌ

ɘɔɖɚɍɔɚəɞɌ ɔɓ

ɠɜɌɏɘɑəɞɚɎ ɏɔɠ,

ɝɛɚɜ, ɖɚəɔɐɔɕ, 

ɛɚɗɟɣɑəɔɑ 

ɘɚəɚɖɟɗɨɞɟɜɧ

ɜɑɝɔəɞɑɓ

ɠɚɞɚɍɔɚəɞɌ ɔɓ

ɏɔɘɑəɔɌɗɨəɧɡ 

Ɏɚɐɚɜɚɝɗɑɕ, ɔɓ 

ɚɝəɚɎəɚɕ ɣɌɝɞɔ 

ɞɌɗɗɚɘɌ
ɖɟɗɨɞɟɜɌ 

ɗɔɤɌɕəɔɖɌ Ɏ 
ɒɔɐɖɚɕ ɝɜɑɐɑ. 
çɝɟɝɛɑəɓɔɚə-
əɌɫ ɖɟɗɨɞɟɜɌè

ɘɔɖɜɚɖɗɚəɌɗɨəɚɑ 

ɜɌɓɘəɚɒɑəɔɑ 

ɗɔɤɌɕəɔɖɚɎ

ɐɔɠɠɑɜɑəɢɔɌɢɔɫ 
ɞɌɗɗɚɘɌ, 
ɘɚɜɠɚɏɑəɑɓ

ɢɑɗɧɕ 
ɗɔɤɌɕəɔɖ

çɖɟɗɨɞɟɜɧ 
ɞɖɌəɑɕè

Ɏɚɐɚɜɚɝɗɨ 

əɑɝɔɘɍɔɚ-

ɞɔɣɑɝɖɌɫ 

ɔɗɔ ɔɓ 

ɐɜɟɏɚɏɚ 

ɗɔɤɌɕəɔɖ

Ɍ 

ɘɚɐɑɗɨəɌɫ 
ɌɝɝɚɢɔɌɢɔɫ 
əɌ ɚɝəɚɎɑ 
ɠɚɞɚɍɔɚəɞɌ

ɘɚɐɑɗɨəɌɫ 

ɌɝɝɚɢɔɌɢɔɫ 

əɌ ɚɝəɚɎɑ 

ɘɔɖɚɍɔɚəɞɌ

ɉȶȽȻȱȼȴȸȱȹȾȬȷɈȹɇȱ ȻȺȰɁȺȰɇ Ȯ ȷȴɁȱȹȺȷȺȯȴȴ



Ƀɞɚ ɞɌɖɚɑ 
ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɌɫ 
ɗɔɡɑəɚɗɚɏɔɫ?

Ȭəɞɚə ɐɑ ȭɌɜɔ



ȶɚɏɐɌ əɌɣɌɗɌɝɨ 
ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɌɫ 
ɗɔɡɑəɚɗɚɏɔɫ?

Ȭ. Ƚ. ɀɌɘɔəɢɧəɔ Ⱥ. Ȯ. ȭɌɜɌəɑɢɖɔɕ 



Ƚɔɘɚə ɄɎɑəɐɑəɑɜ 

(Simon Schwendener)



Ⱥɞɖɜɧɞɔɑ ɐɟɌɗɔɝɞɔɣɑɝɖɚɕ 
ɛɜɔɜɚɐɧ ɗɔɤɌɕəɔɖɚɎ

Ȱɒ. ȶɜɚɘɍɔ, ȹɪɗɌəɐɑɜ, ɉɗɨɠɎɔəɏ 
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ɏɚɐɧ

ȼɑɝɔəɞɑɓɧ 
ɗɔɤɌɕəɔɖɚɎ



ȴ. ȼɑɕəɖɑ    Ȭ. Ȭ. ȱɗɑəɖɔəɀ. ȸɚɜɚ

Ⱥɞɖɜɧɞɔɑ ɐɟɌɗɔɝɞɔɣɑɝɖɚɕ 
ɛɜɔɜɚɐɧ ɗɔɤɌɕəɔɖɚɎ



ȯɌɟɝɞɚɜɔɔ ɔ Ɍɛɛɜɑɝɝɚɜɔɔ

ȴɓɟɣɑəɔɑ ɡɌɜɌɖɞɑɜɌ ɚɞəɚɤɑəɔɕ 
ɘɑɒɐɟ ɝɔɘɍɔɚəɞɌɘɔ



ȴɓɟɣɑəɔɑ ɡɌɜɌɖɞɑɜɌ ɚɞəɚɤɑəɔɕ 
ɘɑɒɐɟ ɝɔɘɍɔɚəɞɌɘɔ

ȯɌɟɝɞɚɜɔɔ ɔ Ɍɛɛɜɑɝɝɚɜɔɔ



Cladonia cristatella

ȴɓɟɣɑəɔɑ ɡɌɜɌɖɞɑɜɌ ɚɞəɚɤɑəɔɕ 
ɘɑɒɐɟ ɝɔɘɍɔɚəɞɌɘɔ

ȻɑɜɎɧɑ ɟɝɛɑɤəɧɑ ɜɑɝɔəɞɑɓɧ



Azotobacter sp.

ȴɓɟɣɑəɔɑ ɡɌɜɌɖɞɑɜɌ ɚɞəɚɤɑəɔɕ 
ɘɑɒɐɟ ɝɔɘɍɔɚəɞɌɘɔ

ɃɑəɒɌ-ȽɌɘɍɚ, ȯɑəɖɑɗɨ, ȶɜɌɝɔɗɨəɔɖɚɎ
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Ȯɑɜəɚə ȬɡɘɌɐɒɌə 

Vernon Ahmadjian 

( 1930 ð )



ȼɑɖɚəɝɞɜɟɔɜɚɎɌəɔɑɗɔɤɌɕəɔɖɚɎ

Lecanora

Cladonia spp .

22 %

Xanthoria parieninaUsnea strigosa

Endocarpon7 %

11 %
15 %

15 %

30 % ɛɜɚɣɔɑ

ȴɓɗɪɍɗɑəəɧɑ ɚɍɦɑɖɞɧ   

ɜɑɝɔəɞɑɓɌ



ɠɚɞɚɍɔɚəɞɌ ɔɓ

ɏɔɘɑəɔɌɗɨəɧɡ Ɏɚɐɚɜɚɝɗɑɕ, 

ɚɝəɚɎəɚɕ ɣɌɝɞɔ ɞɌɗɗɚɘɌ; 

ɛɚɗɟɣɑəɔɑ ɘɚəɚɖɟɗɨɞɟɜɧ

ȼɑɖɚəɝɞɜɟɔɜɚɎɌəɔɑɗɔɤɌɕəɔɖɚɎ

ɢɑɗɧɕ ɗɔɤɌɕəɔɖ

ɘɔɖɚɍɔɚəɞɌ ɔɓ

ɠɜɌɏɘɑəɞɚɎ ɏɔɠ,

ɝɛɚɜ, ɖɚəɔɐɔɕ; ɛɚɗɟɣɑəɔɑ 

ɘɚəɚɖɟɗɨɞɟɜɧ

ɜɑɝɔəɞɑɓ

ɐɔɝɝɚɢɔɌɢɔɫ ɖɚɘɛɚəɑəɞɚɎ ɗɔɤɌɕəɔɖɌ



ȸɑɞɚɐɧ Ɏɧɐɑɗɑəɔɑ ɘɔɖɚɍɔɚəɞɌ:

Åȴɓ ɝɛɚɜɧ

ÅȹɌ ɌɏɌɜɔɓɚɎɌəəɟɪ ɝɜɑɐɟ

ÅȹɌ ɛɜɑɐɘɑɞəɧɑ ɝɞɑɖɗɌ

ÅȹɌ ɛɌɜɌɠɔɗɨɘɚɎɟɪ ɗɑəɞɟ

Åȴɓ ɠɜɌɏɘɑəɞɚɎ ɞɌɗɗɚɘɌ

ȸɑɞɚɐɧ Ɏɧɐɑɗɑəɔɑ ɠɚɞɚɍɔɚəɞɌ

ÅȯɔɘɑəɔɌɗɨəɧɑ ɔ ɩɛɔɞɑɢɔɗɔɌɗɨəɧɑ Ɏɚɐɚɜɚɝɗɔ

ÅȸɔɖɜɚɘɌəɔɛɟɗɫɞɚɜɚɘ

ÅɂɑəɞɜɔɠɟɏɔɜɚɎɌəɔɑ Ɏ ɏɜɌɐɔɑəɞɑ ɝɌɡɌɜɚɓɧ

ÅȾɌɗɗɚɘəɚɑ ɚɍɜɌɝɞɌəɔɑ (ɝɑɗɑɖɞɔɎəɧɑ ɟɝɗɚɎɔɫ)

Ƚɜɑɐɧ ɐɗɫ ɘɔɖɚɍɔɚəɞɌ

ÅȰɜɚɒɒɑɎɚɕ ɝɟɝɗɚ-ɌɏɌɜ

ÅȻɚɣɎɑəəɧɕ ɌɏɌɜ

Ƚɜɑɐɧ ɐɗɫ ɠɚɞɚɍɔɚəɞɌ

Åȸɔəɑɜ. ɝɜɑɐɌ ȭɚɗɐɌ

ÅȽɜɑɐɌ ɝ ɛɑɛɞɚəɚɘ ɐɗɫ 

Ⱦɜɑɍɟɖɝɔɔ



Ȯɧɐɑɗɑəɔɑ ɖɟɗɨɞɟɜ ɝɔɘɍɔɚəɞɚɎ

ɀɚɞɚ- ɔ 
ɢɔɌəɚɍɔɚəɞ
P. aphthosa



Ȯɧɐɑɗɑəɔɑ ɖɟɗɨɞɟɜ ɝɔɘɍɔɚəɞɚɎ

ȶɟɗɨɞɟɜɌ ɓɑɗɑəɚɕ 
Ɏɚɐɚɜɚɝɗɔ 

Trebouxia sp., 
ɎɧɐɑɗɑəəɌɫ ɔɓ 
ɝɚɜɑɐɔɑɎ 
ɗɔɤɌɕəɔɖɌ

C. coniocraea

ȻɑɜɎɔɣəɧɕ ɔɓɚɗɫɞ 
Coccomyxa sp., 
Ɏɧɐɑɗɑəəɧɕ ɔɓ

N. arcticum
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ȴɝɛɚɗɨɓɚɎɌəɔɑ ɝɟɝɛɑəɓɔɚəəɧɡ ɖɟɗɨɞɟɜ

Ȯɗɔɫəɔɑ 
ɖɚəɢɑəɞɜɌɢɔɔ 
ɌɏɌɜɌ əɌ 

ɝɖɚɜɚɝɞɨ ɜɚɝɞɌ 
ɖɟɗɨɞɟɜɧ 

Trebouxia sp. 

Ȱɗɫ ɠɚɞɚɍɔɚəɞɚɎ 
ɎɌɒəɌ ɔɘɘɚɍɔɗɔɓɌɢɔɫ 
Ɏ ɛɚɗɟɒɔɐɖɔɕ ɘɌɞɜɔɖɝ



Ȯɧɐɑɗɑəɔɑ ɖɟɗɨɞɟɜ ɝɔɘɍɔɚəɞɚɎ

Ȯəɑɤəɔɕ Ɏɔɐ 
ɖɟɗɨɞɟɜɧ 
ɘɔɖɚɍɔɚəɞɌ
P. aphthosa



ȼɑɝɔəɞɑɓ ɞɌɗɗɚɘɌ ɗɔɤɌɕəɔɖɌ

Ȯəɑɤəɔɕ Ɏɔɐ 
ɜɑɝɔəɞɑɓɔ-
ɜɚɎɌəəɚɏɚ 
ɞɌɗɗɚɘɌ 
ɂɑɞɜɌɜɔɔ 

ɔɝɗɌəɐɝɖɚɕ əɌ 
əɌɣɌɗɨəɧɡ 
ɝɞɌɐɔɫɡ 
ɜɌɓɎɔɞɔɫ


