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ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʛʨʠʙʢʦʚʦʡ ʙʦʣʝʟʥʠ ʘʙʨʠʢʦʩʘ ï ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ, 

ʢʦʪʦʨʘʷ, ʥʘʨʷʜʫ ʩ ʚʝʩʝʥʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʜ ʫʨʦʞʘʶ ʵʪʦʡ ʢʫʣʴʪʫ-

ʨʳ ʚ ʨʘʚʥʠʥʥʦʡ ʠ ʧʨʝʜʛʦʨʥʦʡ ʧʣʦʜʦʚʳʭ ʟʦʥʘʭ ɼʘʛʝʩʪʘʥʘ. ʇʫʪʝʤ ʘʥʘʣʠʟʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʛ. ʄʘʭʘʯʢʘʣʳ ʟʘ ʧʝʨʠʦʜ ʩ 1965 ʧʦ 2015 ʛʛ. ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʭ 

ʫʩʣʦʚʠʡ, ʚʳʜʝʣʝʥʳ ʛʦʜʳ ʩ ʚʝʩʝʥʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ ʠ ʛʦʜʳ ʩ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʙʣʘʛʦʧʨʠ-

ʪ̫ʥʳʝ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ, ʨʘʩʩʯʠʪʘʥʘ ʯʘʩʪʦʪʘ ʚʦʟʤʦʞʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʮʚʝʪʢʦʚʳʭ ʧʦʯʝʢ ʘʙʨʠʢʦʩʘ. ʇʨʠ ʵʪʦʤ ʟʘ 50 ʫʯʝʪʥʳʭ ʣʝʪ ʚ ʨʘʚʥʠʥʥʦʡ ʟʦʥʝ ɼʘʛʝʩʪʘʥʘ ʥʘ ʧʦ-

ʚʨʝʞʜʝʥʠʝ ʘʙʨʠʢʦʩʘ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ ʧʨʠʭʦʜʠʪʩʷ 58 %, ʘ ʚʝʩʝʥʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ ï 32%. 

ɺ ʨʘʚʥʠʥʥʦʡ ʟʦʥʝ ɼʘʛʝʩʪʘʥʘ ʜʣʷ ʟʘʱʠʪʳ ʜʝʨʝʚʴʝʚ ʘʙʨʠʢʦʩʘ ʦʪ ʛʨʠʙʢʦʚʳʭ ʙʦʣʝʟʥʝʡ, ʥʘʨʷʜʫ ʩ 

ʜʨʫʛʠʤʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ, ʝʞʝʛʦʜʥʦ, ʦʩʝʥʴʶ ʧʦʩʣʝ ʣʠʩʪʦʧʘʜʘ ʠ 

ʚʝʩʥʦʡ ʜʦ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʦʧʨʳʩʢʠʚʘʪʴ ʩʘʜʳ 3%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʙʦʨʜʦʩʢʦʡ ʞʠʜʢʦʩʪʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟ, ʚʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ, ʛʝʥʝʨʘʪʠʚʥʳʝ ʧʦʯʢʠ, ʢʣʠʤʘʪ, ʙʦʨ-

ʜʦʩʢʘʷ ʞʠʜʢʦʩʪʴ, ʩʭʝʤʘ ʧʦʚʨʝʞʜʝʥʠʡ. 

 

THE SHOT HOLE DISEASE ON APRICOT IN  

THE LOWLAND AND FOOTHILL DAGESTAN  

 

M.A. Gaziev 

Mountain Botanical Garden of DSC RAS 

 

The harmfulness of apricot fungal disease ï the shot hole disease is studied in this work. It causes 

significant harm to the yield of this crop in plain and foothill fruit zones of Dagestan along with 

spring frosts. The peculiarities of winter-spring conditions are studied by the analysis of Makhach-

kala meteorological data over the 1965 to 2015. The years with spring frosts and high humidity 

were determined as favorable for distribution of shot hole disease. The frequency of potential dam-

age of apricot flower buds was calculated. In the plains of Dagestan the affection of apricot by shot 

hole disease was 58 %, and after spring frosts ï 32% by the results of 50 years of accounting. Along 

with others agronomic techniques in the plains of Dagestan the spraying of gardens with 3% solu-

tion of Bordeaux fluid annually in autumn after leaf fall and in spring before the buds break is pro-

posed to protect apricot trees against fungal diseases. 

 

Keywords: shothole disease, spring frosts, buds, climate, Bordeaux liquid, the damage patterns. 

 

ɸʙʨʠʢʦʩ ï ʮʝʥʥʘʷ ʧʣʦʜʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʧʦ ʩʚʦʠʤ ʮʝʣʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

ʦʥʘ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʢʦʩʪʦʯʢʦʚʳʭ ʧʦʨʦʜ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɼʘʛʝʩʪʘʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʠʩʴ ʧʣʦʱʘʜʠ, ʩʥʠʟʠʣʦʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʣʦʜʦʚ ʵʪʦʡ ʢʫʣʴʪʫʨʳ. 

ʉʦʛʣʘʩʥʦ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ [1] ʪʝʨʨʠʪʦʨʠʷ ʨʝʩʧʫʙʣʠʢʠ ʜʝʣʠʪʩʷ ʥʘ 

ʪʨʠ ʦʩʥʦʚʥʳʝ ʟʦʥʳ: ʨʘʚʥʠʥʥʘʷ, ʧʨʝʜʛʦʨʥʘʷ ʠ ʛʦʨʥʘʷ. 

ɺ ʨʘʚʥʠʥʥʦʡ ʟʦʥʝ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ, ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʟʘʥʠʤʘʝʪ 21% ʦʪ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ, ʧʨʝʜʛʦʨʥʘʷ 
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ʟʦʥʘ ï 15.8%, ʛʦʨʥʘʷ, ʩʯʠʪʘʶʱʘʷʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʘʙʨʠʢʦʩʘ ï 

15.5%. 

ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʧʦʨʦʜʥʦ-ʩʦʨʪʦʚʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʨʝʩʧʫʙʣʠʢʠ ʠʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʘʙʨʠʢʦʩʦʚʳʭ ʩʘʜʦʚ ʥʘ ʨʘʚʥʠʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʤʝʪʴ ʚʩʝʛʦ 1.9%, ʚ ʧʨʝʜʛʦʨʴʷʭ 2.5%, ʚ ʛʦʨ-

ʥʳʭ ʜʦʣʠʥʘʭ 16.0% [2]. ʊʦ ʝʩʪʴ ʥʘ ʨʘʚʥʠʥʫ ʠ ʧʨʝʜʛʦʨʴʝ ʚʤʝʩʪʝ ʧʨʠʭʦʜʠʪʩʷ 4.5% ʧʣʦʱʘʜʠ, 

ʯʪʦ ʚ 3.5 ʨʘʟʘ ʤʝʥʴʰʝ ʯʝʤ ʚ ʛʦʨʥʦʡ ʟʦʥʝ. ʆʪʩʶʜʘ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʦʜ ʘʙʨʠʢʦʩʦʤ ʚ 

ʨʘʚʥʠʥʥʦʡ ʠ ʧʨʝʜʛʦʨʥʦʡ ʧʣʦʜʦʚʦʡ ʟʦʥʘʭ ʠʤʝʝʪʩʷ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʯʝʤ ʚ ʛʦʨʥʦʡ ʟʦʥʝ, 

ʛʜʝ ʧʨʠʛʦʜʥʳʝ ʧʦʜ ʩʘʜʳ ʧʣʦʱʘʜʠ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʝʥʳ. 

ʊʝʨʨʠʪʦʨʠʠ ʵʪʠʭ ʟʦʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʠʤʝʶʪ ʨʘʟʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʘʙʨʠʢʦʩʘ. ɼʣʷ ʫʩʧʝʰʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʚʘʞʥʘ, ʧʨʝʞ-

ʜʝ ʚʩʝʛʦ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʝʛʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ ʢ ʢʨʠʪʠʯʝʩʢʠʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʮʚʝʪʢʦʚʳʭ ʧʦʯʝʢ ʘʙʨʠʢʦʩʘ ʚ ɼʘʛʝʩʪʘʥʝ ʩʯʠʪʘʶʪ ʟʠʤʥʠʝ 

ʦʪʪʝʧʝʣʠ (ʦʩʦʙʝʥʥʦ ʬʝʚʨʘʣʴʩʢʠʝ). ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʨʘʚʥʠʥʥʦʡ ʟʦʥʝ, ʧʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦ-

ʨʦʚ [3], ʥʝ ʨʘʩʧʫʩʢʘʶʪʩʷ ʜʦ 46% ʮʚʝʪʢʦʚʳʭ ʧʦʯʝʢ ʘʙʨʠʢʦʩʘ. 

ɺ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʥʘ ɼʘʛʝʩʪʘʥʩʢʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴ-

ʪʫʨ (ʛ. ɹʫʡʥʘʢʩʢ) ʚ ʘʙʨʠʢʦʩʦʚʦʤ ʩʘʜʫ 1935 ʛʦʜʘ ʧʦʩʘʜʢʠ ʩ 1967 ʧʦ 2000 ʛʦʜʳ (33 ʛʦʜʘ) ʘʙʨʠ-

ʢʦʩʦʚʳʡ ʩʘʜ ʜʘʣ ʭʦʨʦʰʠʡ ʫʨʦʞʘʡ ʚʩʝʛʦ 12 ʣʝʪ (36.4%), 5 ʣʝʪ ʫʨʦʞʘʷ ʥʝ ʙʳʣʦ ʚʦʚʩʝ (15.1%), ʚ 

ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʦʥ ʙʳʣ ʦʯʝʥʴ ʥʠʟʢʠʤ [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ ʠ 

ʧʨʝʜʛʦʨʴʝ, ʟʘʥʠʤʘʶʱʠʝ 26.4% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ɼʘʛʝʩʪʘʥʘ ʦʪʥʝʩʝʥʳ ʢ ʪʝʨʨʠʪʦʨʠʷʤ ʨʠʩʢʦ-

ʚʘʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʘʙʨʠʢʦʩʘ. 

ʆʜʥʘʢʦ ʠ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʳʭ ʜʦʣʠʥ, ʩʯʠʪʘʶʱʠʭʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʘʙʨʠʢʦʩʘ, ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʮʚʝʪʢʦʚʳʭ ʧʦʯʝʢ ʚʝʩʝʥʥʠʤʠ ʚʦʟʚʨʘʪʥʳʤʠ ʟʘʤʦʨʦʟʢʘʤʠ. ʊʘʢ, ʚ 2014 ʛʦʜʫ ʚʦ ʚʩʝʭ ʛʦʨʥʦ-

ʜʦʣʠʥʥʳʭ ʩʘʜʘʭ ɼʘʛʝʩʪʘʥʘ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ ʠ ʟʘʚʷʟʳʚʘʥʠʷ ʧʣʦʜʦʚ ʫʨʦʞʘʡ ʘʙʨʠʢʦʩʘ ʚʝʩʝʥʥʠʤʠ 

ʚʦʟʚʨʘʪʥʳʤʠ ʤʦʨʦʟʘʤʠ ʧʦʣʥʦʩʪʴʶ ʙʳʣ ʫʥʠʯʪʦʞʝʥ. ʊʘʢʘʷ ʞʝ ʩʠʪʫʘʮʠʷ ʧʦʚʪʦʨʠʣʘʩʴ ʠ ʚ 2016 

ʛʦʜʫ. ɸ ʥʘ ʨʘʚʥʠʥʝ ʚ ʵʪʠ ʛʦʜʳ ʘʙʨʠʢʦʩ ʩʦʭʨʘʥʠʣ ʫʨʦʞʘʡ, ʧʦʚʨʝʞʜʝʥʠʝ ʮʚʝʪʢʦʚ ʩʦʩʪʘʚʠʣʦ 

20%. 

ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʫʨʦʞʘʷ ʘʙʨʠʢʦʩʘ ʷʚʣʷʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ 

ʘʙʨʠʢʦʩʘ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʛʨʠʙʢʦʚʳʤʠ ʙʦʣʝʟʥʷʤʠ ʦʩʦʙʝʥʥʦ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ. ɺʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʪʩʫʪʩʪʚʠʝ ʫʨʦʞʘʷ ʩʧʠʩʳʚʘʶʪ ʥʘ ʚʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʠ ʥʝ ʧʨʠʥʠʤʘʶʪ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʟʘʱʠʪʥʳʭ ʤʝʨ ʦʪ ʙʦʣʝʟʥʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʤʝʪʝʦʜʘʥʥʳʭ ʛ. ʄʘʭʘʯʢʘʣʳ ʚʳʷʚ-

ʣʝʥʳ ʧʨʠʯʠʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʝʢ ʘʙʨʠʢʦʩʘ ʟʠʤʥʠʤʠ ʤʦʨʦʟʘʤʠ, ʚʝʩʝʥʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ ʠʣʠ 

ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʝʥ ʧʨʦʛʥʦʟ ʦʞʠʜʘʝʤʳʭ ʧʦʚʨʝ-

ʞʜʝʥʠʡ, ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʟʘʱʠʪʝ ʘʙʨʠʢʦʩʘ ʦʪ ʛʨʠʙʢʦʚʳʭ ʙʦʣʝʟʥʝʡ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ ʘʙʨʠʢʦʩʘ ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʝʦʨʦʣʦʛʠ-

ʯʝʩʢʠʝ ʜʘʥʥʳʝ ʛ. ʄʘʭʘʯʢʘʣʘ ʟʘ 1965ï2015 ʛʛ. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʮʚʝʪʢʦʚʳʭ ʧʦʯʝʢ ʠ ʫʨʦʞʘʡ-

ʥʦʩʪʠ ʧʨʦʚʝʜʝʥʘ ʥʘ ʜʝʨʝʚʴʷʭ ʩʦʨʪʦʚ ʘʙʨʠʢʦʩʘ ʂʨʘʩʥʦʱʝʢʠʡ, ʄʝʜʫʥʝʮ, ʆʨʬʝʡ, ʐʘʣʘʭ, ɹʝʥ-

ʜʝʨʦʚʩʢʠʡ ʨʘʥʥʠʡ, ʋʥʮʫʢʫʣʴʩʢʠʡ ʧʦʟʜʥʠʡ, ʍʦʥʦʙʘʭ ʠ ʩʝʷʥʝʮ ʂʨʘʩʥʦʱʝʢʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʛ. 

ʄʘʭʘʯʢʘʣʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ çMicrosoft 

Excel-2003è. 

ʉ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʦʮʝʥʝʥ ʫʨʦʚʝʥʴ ʢʦʣʝʙʘʥʠʷ ʧʨʠʟʥʘʢʦʚ. 

ʉʠʣʫ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʟʥʘʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ [5]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʡ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ ʘʙʨʠʢʦʩʘ ʧʦ ʛʦʜʘʤ ʙʳʣʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʃ.ʉ. ʂʝʣʴʯʝʚʩʢʦʡ [6]. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʙʨʠʢʦʩʘ ʩ 1998 ʧʦ 2009 ʛʦʜʳ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʚ 

ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ ʛ. ʄʘʭʘʯʢʘʣʳ. ʇʦ ʨʝʘʣʴʥʳʤ ʩʨʦʢʘʤ ʮʚʝʪʝʥʠʷ ʩ 2010 ʧʦ 2015 ʛʛ. ʨʘʩ-
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ʩʯʠʪʘʥʘ ʬʘʢʪʠʯʝʩʢʘʷ ʩʫʤʤʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʤʘʨʪ, ʚʳʯʠʩʣʝʥʳ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ɺʩʝ ʵʪʠ ʜʘʥʥʳʝ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ ʠ ʧʨʠ 

ʨʘʩʯʝʪʝ ʩʨʦʢʦʚ ʮʚʝʪʝʥʠʷ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʡ ʩ 1965 ʧʦ 2015 ʛʛ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʚʣʠʷʥʠʝ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʭ ʫʩʣʦʚʠʡ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʧʦʯʝʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟ ʠʭ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʧʦʢʦʷ ʧʫʪʝʤ ʧʨʦʨʘ-

ʱʠʚʘʥʠʷ ʧʦʯʝʢ ʥʘ ʩʨʝʟʘʥʥʳʭ ʚʝʪʢʘʭ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

 

ɺ ʫʩʣʦʚʠʷʭ ɼʘʛʝʩʪʘʥʘ ʧʝʨʚʠʯʥʦʝ ʟʘʨʘʞʝʥʠʝ ʜʝʨʝʚʴʝʚ ʘʙʨʠʢʦʩʘ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ 

(Clasterosporium carpophilum (Lev.) Adeh.) ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʝʥʥʠʝ ʠ ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʚʦ ʚʨʝʤʷ 

ʠʭ ʧʦʢʦʷ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʨʝʤʷ ʟʠʤʥʠʭ ʠ ʚʝʩʝʥʥʠʭ ʦʪʪʝʧʝʣʝʡ, ʧʦʨʘʞʘʷ ʧʦʯʢʠ, ʧʦʙʝʛʠ ʠ ʚʝʪʚʠ. 

ʇʦʨʘʞʝʥʥʳʝ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ ʧʦʯʢʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʤʦʨʦʟʦʤ 

ʙʦʣʝʝ ʪʝʤʥʳʤ ʮʚʝʪʦʤ ʠ ʦʩʳʧʘʝʤʦʩʪʴʶ. 

ɽʞʝʛʦʜʥʦ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʄʘʭʘʯʢʘʣʳ ʦʪ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʥʝ 

ʨʘʩʧʫʩʢʘʶʪʩʷ ʦʪ 48 ʜʦ 67% ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ ʘʙʨʠʢʦʩʘ. ʕʪʦ ʥʘʤ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʩ ʧʦ-

ʤʦʱʴʶ ʧʨʦʨʘʱʠʚʘʥʠʷ ʚʝʪʦʢ ʘʙʨʠʢʦʩʘ ʚ ʢʦʤʥʘʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25Áʉ (ʪʘʙʣ. 1). 

ʅʘ ʚʝʪʢʘʭ, ʩʨʝʟʘʥʥʳʭ 22 ʬʝʚʨʘʣʷ, ʢ 10 ʤʘʨʪʘ ʚ ʩʨʝʜʥʝʤ ʫ 9 ʩʦʨʪʦʚ ʘʙʨʠʢʦʩʘ ʨʘʩʧʫʩʪʠ-

ʣʠʩʴ 43.7% ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ, 28.6% ʦʩʳʧʘʣʠʩʴ, 27.7% ʦʢʘʟʘʣʠʩʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʝʬʝʢʪʘ-

ʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʝʨʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ ʢ ʥʘʯʘʣʫ ʠʭ ʨʘʩʧʫʩʢʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 56.3%. 

 

ʊʘʙʣʠʮʘ 1 

ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ ʫ ʩʦʨʪʦʚ ʘʙʨʠʢʦʩʘ ʧʨʠ ʧʨʦʨʘʱʠʚʘʥʠʠ 

(2013ï2015 ʛʦʜʳ) 

 

 

ʉʦʨʪʘ 

 

ɼʘʪʘ ʩʨʝʟʢʠ ʚʝʪʦʢï 22 ʬʝʚʨʘʣʷ 

ʉʦʩʪʦʷʥʠʷ ʧʦʯʝʢ ʥʘ 10 ʤʘʨʪʘ ʚ % 

ʇʦʣʥʦʮʝʥʥʳʝ ʆʩʳʧʘʣʠʩʴ ʉ ʜʝʬʝʢʪʘʤʠ 

ʐʘʣʘʭ 38 12 50 

ɹʝʥʜʝʨʦʚʩʢʠʡ ʨʘʥʥʠʡ 47 23 30 

ʄʝʜʫʥʝʮ 52 28 20 

ʆʨʬʝʡ 43 37 20 

ʂʨʘʩʥʦʱʝʢʠʡ 37 43 20 

ʂʦʥʩʝʨʚʥʳʡ ʧʦʟʜʥʠʡ 52 28 20 

ʋʥʮʫʢʫʣʴʩʢʠʡ ʧʦʟʜʥʠʡ 52 28 20 

ʍʦʥʦʙʘʭ 33 37 30 

ʉʝʷʥʝʮ ʂʨʘʩʥʦʱʝʢʦʛʦ 39 21 40 

ʉʨʝʜʥʝʝ  43,7 28,6 27,7 

 

ɺ ʨʘʟʨʝʟʝ ʩʦʨʪʦʚ ʘʙʨʠʢʦʩʘ ʨʘʟʣʠʯʠʝ ʚ ʢʦʣʠʯʝʩʪʚʝ ʮʚʝʪʢʦʚ ʩ ʜʝʬʝʢʪʘʤʠ ʙʳʣʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ. ʆʩʦʙʝʥʥʦ ʤʥʦʛʦ ʮʚʝʪʢʦʚ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʙʳʣʦ ʫ ʩʦʨʪʘ ʐʘʣʘʭ (50%), ʟʘʪʝʤ ʫ ʉʝ-

ʷʥʮʘ ʂʨʘʩʥʦʱʝʢʦʛʦ (40%). ʋ ʩʦʨʪʦʚ ɹʝʥʜʝʨʦʚʩʢʠʡ ʨʘʥʥʠʡ ʠ ʍʦʥʦʙʘʭ ʧʦ 30%, ʫ ʦʩʪʘʣʴʥʳʭ 

ʩʦʨʪʦʚ ʧʦ 20%. 

ʄʠʥʠʤʘʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ 

ʛʨʠʙʘ ʠ ʟʘʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 5ï6Áʉ, ʘ ʦʧʪʠʤʫʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʨʠʙʢʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 19ï26Áʉ [7]. ʊʘʢʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʚ ʨʘʚʥʠʥʥʦʡ ʟʦʥʝ ɼʘʛʝʩʪʘʥʘ ʧʨʦʜʦʣʞʘ-

ʶʪʩʷ ʜʦ ʢʦʥʮʘ ʦʩʝʥʠ, ʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʥʘʙʣʶʜʘʶʪʩʷ ʜʘʞʝ ʚ ʜʝʢʘʙʨʝ. ʅʘʧʨʠʤʝʨ, ʚ ʩʝʥʪʷʙʨʝ 

ʩʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 19Áʉ, ʦʢʪʷʙʨʝ 13Áʉ, ʥʦʷʙʨʝ 7Áʉ ʠ ʪʦʣʴʢʦ ʚ ʜʝ-

ʢʘʙʨʝ ʩʥʠʞʘʝʪʩʷ ʜʦ 3Áʉ. 

ʊʦ ʝʩʪʴ, ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʨʠʙʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʦʩʝʥʴʶ ʠ ʧʨʦ-

ʜʦʣʞʘʝʪʩʷ ʧʨʠ ʟʠʤʥʠʭ ʦʪʪʝʧʝʣʷʭ. ɿʠʤʥʝ-ʚʝʩʝʥʥʠʝ ʦʪʪʝʧʝʣʠ (ʷʥʚʘʨʴ-ʤʘʨʪ) ʩʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝ-
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ʨʘʪʫʨʦʡ ʚʳʰʝ 5Áʉ ʧʨʠ ʘʥʘʣʠʟʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʩ 1965 ʧʦ 2015 ʛʛ. 

ʥʘʙʣʶʜʘʣʠʩʴ 46 ʣʝʪ, ʙʝʟ ʦʪʪʝʧʝʣʝʡ ʙʳʣʦ ʚʩʝʛʦ 4 ʛʦʜʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʧʦʨ ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʟʘʨʘʞʝʥʠʝ 

ʨʘʩʪʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʦʞʜʣʠʚʫʶ ʧʦʛʦʜʫ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʟʘ 50 ʣʝʪ ʚ 

ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʚ ʩʨʝʜʥʝʤ ʚʳʧʘʣʦ 90 ʤʤ ʦʩʘʜʢʦʚ, ʘ ʚ ʦʩʝʥʥʠʝ 113 ʤʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. 

ʇʦʛʠʙʘʶʪ ʩʧʦʨʳ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ï 21Áʉ. ʉ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʠʞʝ ï

21Áʉ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʦ ʚʩʝʛʦ 6 ʣʝʪ, ʢʦʛʜʘ ʤʦʞʥʦ ʙʳʣʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʘʜʦʚ ʘʙʨʠʢʦʩʘ. 

ʇʦ ʜʘʥʥʳʤ ɿ.ʉ. ɺʝʜʝʥʝʝʚʦʡ (ʮʠʪ.: ʧʦ ɼʝʤʝʥʪʴʝʚʦʡ, 1962) ʦʩʦʙʝʥʥʦ ʚʨʝʜʦʥʦʩʥʳʤ ʩʯʠ-

ʪʘʝʪʩʷ ʦʩʝʥʥʝʝ ʟʘʨʘʞʝʥʠʝ ʧʦʯʝʢ. ɹʦʣʴʥʳʝ ʧʦʯʢʠ ʦʪʤʠʨʘʶʪ, ʟʘʨʘʞʝʥʥʳʝ ʮʚʝʪʢʠ ʦʩʳʧʘʶʪʩʷ, 

ʥʝ ʜʘʚʘʷ ʟʘʚʷʟʠ. ʊʦ ʝʩʪʴ ʦʩʝʥʴ, ʢʘʢ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʪʘʢ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʧʦʨ ʢʣʷʩʪʝʨʦʩʧʦ-

ʨʠʦʟʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ ʘʙʨʠʢʦʩʘ 

ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ, ʢʦʪʦʨʳʡ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʝʛʦ ʨʘʟʚʠʪʠʷ ʛʦʜʳ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦ-

ʚʨʝʜʠʪʴ ʛʝʥʝʨʘʪʠʚʥʳʝ ʧʦʯʢʠ ʠ ʚʣʠʷʪʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʘʙʨʠʢʦʩʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʘʢʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 14 ʣʝʪ (2001ï2015 ʛʛ.) ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʛʦʜʳ ʩ ʤʘʩʩʦʚʳʤ ʧʦʨʘʞʝʥʠʝʤ ʘʙʨʠʢʦʩʘ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʘʪ-

ʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʨʘʚʥʠʥʥʦʡ ʟʦʥʝ, ʯʪʦ ʚʝʨʥʦ ʠ ʜʣʷ ʧʨʝʜ-

ʛʦʨʥʦʡ ʟʦʥʳ ɼʘʛʝʩʪʘʥʘ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʚʳʜʝʣʝʥʳ: 1) ʤʠʥʠ-

ʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʧʦʨ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ (5Áʉ), 2) ʦʧ-

ʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (19ï20Áʉ), 3) ʤʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʛʠʙʘʶʪ ʩʧʦ-

ʨʳ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ (ï21Áʉ), 4) ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʦʧʪʠʤʘʣʴʥʦʝ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʧʦʨ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ (ʚʳʰʝ 35 ʤʤ ʟʘ ʤʝʩʷʮ). 

ʅʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʳ ʛʦʜʳ ʚʝʨʦʷʪʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʛʝ-

ʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ ʘʙʨʠʢʦʩʘ ʦʪ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʦʪ ʟʠʤʥʠʭ ʤʦʨʦʟʦʚ ʠ ʚʝʩʝʥʥʠʭ ʟʘʤʦʨʦʟʢʦʚ 

ʟʘ ʧʝʨʠʦʜ ʦʪ 1965 ʧʦ 2015 ʛʛ. 

 

ʊʘʙʣʠʮʘ 2 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʣʷʩʪʝʨʦ-

ʩʧʦʨʠʦʟʘ ʚ ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʝ ʤʝʩʷʮʳ 2001ï2015 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ʛ. ʄʘʭʘʯʢʘʣʳ 

 

ʇʦʢʘʟʘʪʝʣʠ ʧʦʛʦʜʳ ʉʝʥʪ. ʆʢʪ. ʅʦʷʙʨʴ ɼʝʢ. ʗʥʚ. ʌʝʚʨ. ʄʘʨʪ ʉʨʝʜ. 

ɻʦʜʳ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ ʚ ʩʨʝʜʥʝʤ ʟʘ 8 ʣʝʪ 

ɸʪʤ. ʦʩʘʜʢʠ, ʤʤ 21 48 20 41 25 36 19 30.0 

ʉʨ.ʩʫʪ. ʪʝʤʧ., Áʉ 20.5 14.8 7.7 2.1 0.7 0.8 4.6 7.3 

ɻʦʜʳ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ ʚ ʩʨʝʜʥʝʤ ʟʘ 6 ʣʝʪ 

ɸʪʤ. ʦʩʘʜʢʠ, ʤʤ 60 37 57 25 72 33 23 43.7 

ʉʨ.ʩʫʪ. ʪʝʤʧ., Áʉ 20.5 14.4 8.6 4.8 1.1 1.6 5.8 8.1 

 

ɺʝʨʦʷʪʥʦʝ ʯʠʩʣʦ ʣʝʪ ʧʦʚʨʝʞʜʝʥʠʷ ʜʝʨʝʚʴʝʚ ʘʙʨʠʢʦʩʘ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ ʧʦ ʤʝʩʷʮʘʤ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚʳʰʝ 35 ʤʤ ʩ ʩʝʥʪʷʙʨʷ ʧʦ ʤʘʨʪ. ɺ ʛʦʜʳ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʩʦʢʠʤ ʚʦ ʚʩʝ ʤʝ-

ʩʷʮʳ, ʢʨʦʤʝ ʜʝʢʘʙʨʷ ʠ ʤʘʨʪʘ ʠ, ʦʩʦʙʝʥʥʦ ʚ ʷʥʚʘʨʝ ʠ ʩʝʥʪʷʙʨʝ (ʪʘʙʣ. 2). ɺ ʜʝʢʘʙʨʝ, ʷʥʚʘʨʝ ʠ 

ʬʝʚʨʘʣʝ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʦʨʦʛʘ, ʯʪʦ ʥʝ ʤʦʛʣʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠ-

ʪʠʶ ʙʦʣʝʟʥʠ. ʇʦʵʪʦʤʫ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʘʙʨʠʢʦʩʘ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ ʥʘʠʙʦʣʝʝ ʚʳ-

ʩʦʢʘ ʦʩʝʥʴʶ, ʢʦʛʜʘ ʵʪʦʤʫ ʠʤʝʝʪʩʷ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʠ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 6 ʣʝʪ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʣʷʩʪʝ-

ʨʦʩʧʦʨʠʦʟʘ ʠ ʜʝʨʝʚʴʷ ʘʙʨʠʢʦʩʘ ʦʩʪʘʣʠʩʴ ʙʝʟ ʫʨʦʞʘʷ. ɺ ʵʪʠ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʦʩʝʥʴ-

ʚʝʩʥʫ ʩʦʩʪʘʚʠʣʦ 307 ʤʤ. ɺ ʛʦʜʳ ʙʝʟ ʤʘʩʩʦʚʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʟʘ ʵʪʦʪ ʞʝ 

ʧʝʨʠʦʜ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ï 210 ʤʤ. 
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ʌʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʦʨʘʞʝʥʥʦʩʪʠ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦ-

ʟʦʤ ʟʘ 15 ʣʝʪ ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʥʘʤʠ ʙʳʣʠ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʳ ʥʘ ʠʤʝʶʱʠʝʩʷ ʫ ʥʘʩ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʛ. ʄʘʭʘʯʢʘʣʝ ʟʘ 50 ʣʝʪ. ɺʩʝʛʦ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʤʦ-

ʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʙʦʣʝʝ 35 ʤʤ ʚ ʩʨʝʜʥʝʤ ʟʘ 7 ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʭ ʤʝʩʷʮʝʚ ʚʳʜʝʣʝʥʦ 16 ʣʝʪ. ɺ 

ʵʪʠ ʛʦʜʳ ʟʘ ʩʝʥʪʷʙʨʴ-ʤʘʨʪ ʩʫʤʤʘ ʚʳʧʘʚʰʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 300 ʤʤ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ ʩʦʩʪʘʚʠʣʘ 32.8% (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ  ʘʙʨʠʢʦʩʘ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ ʟʘ 50 ʣʝʪ (1965ï2015 ʛʛ.) ʚ 

ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘ ʦʩʥʦʚʝ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚʳʰʝ 35 ʤʤ 

ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 5ï6Áʉ 

 

ʇʦʢʘʟʘʪʝʣʠ ʄʝʩʷʮʳ 

ʉʝʥʪ. ʆʢʪ. ʅʦʷʙʨʴ ɼʝʢ. ʗʥʚʘʨʴ ʌʝʚʨ. ʄʘʨʪ ʉʨʝʜ 

ɻʦʜʳ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ, % 44.0 38.0 40.0 34.0 22.0 32.0 20.0 32.8 

ɻʦʜʳ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ, %  100 100 100 0 0 0 36 48.0 

 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʬʘʢʪʦʨʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʚ 

ʩʝʥʪʷʙʨʝ, ʦʢʪʷʙʨʝ, ʥʦʷʙʨʝ, ʜʝʢʘʙʨʝ ʠ ʤʘʨʪʝ, ʢʦʛʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚʳʰʝ 

5Áʉ, ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 24 ʣʝʪ ʠʟ 50, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 48%. ɺ ʩʫʤʤʝ ʦʙʘ ʵʪʠ ʬʘʢʪʦʨʘ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʠ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʙʳʣʠ ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ, 29 ʣʝʪ 

(58%). 

ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʨʦʩʪʘ ʩʧʦʨ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʥʘ 

ʨʘʚʥʠʥʝ ʦʩʝʥʴʶ ʚ ʩʝʥʪʷʙʨʝ (20.2Áʉ), ʦʢʪʷʙʨʝ (14.4Áʉ) ʠ ʥʦʷʙʨʝ (7.5Áʉ), ʟʘʪʝʤ ʚ ʜʝʢʘʙʨʝ, ʷʥ-

ʚʘʨʝ ʠ ʬʝʚʨʘʣʝ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʫʩʢʘʝʪʩʷ ʜʦ ï0.9 ʠ ï3.0Áʉ (ʙʝʟ ʫʯʝʪʘ ʦʪʪʝʧʝ-

ʣʝʡ), ʪʦ ʝʩʪʴ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʨʘʩʪʘʥʠʷ ʩʧʦʨ (5Áʉ), ʟʘʪʝʤ ʚ ʤʘʨʪʝ, ʘʧʨʝʣʝ ʩ ʧʦʚʳʰʝʥʠʝʤ  

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʠʥʘʝʪʩʷ ʚʪʦʨʦʡ ʦʧʪʠʤʫʤ ʜʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʧʦʨ. 

ʇʦ ʬʘʢʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʟʘ ʧʝʨʠʦʜ ʩ 1998 ʧʦ 2016 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ʄʘʭʘʯʢʘʣʳ ʧʦʚʨʝ-

ʞʜʝʥʠʝ ʮʚʝʪʢʦʚ ʘʙʨʠʢʦʩʘ ʦʪ ʚʝʩʝʥʥʠʭ ʟʘʤʦʨʦʟʢʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 4 ʛʦʜʘ (22%). ʇʦ ʨʘʩʯʝʪ-

ʥʳʤ ʜʘʥʥʳʤ ʟʘ ʧʝʨʠʦʜ ʩ 1965 ʧʦ 2015 ʛʛ. ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʩʣʝʜʥʠʭ ʟʘʤʦʨʦʟʢʦʚ ʚ ʧʦʩʣʝʜʥʶʶ 

ʜʝʢʘʜʫ ʤʘʨʪʘ ʠ ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʘʧʨʝʣʷ, ʢʦʛʜʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘʮʚʝʪʘʶʪ ʘʙʨʠʢʦʩʳ, ʩʦʩʪʘʚʣʷʝʪ 16 

ʣʝʪ (32%) (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 4 

ɺʝʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ ʚ ʤʘʨʪʝ ʠ ʘʧʨʝʣʝ ʟʘ 1965-2015 ʛʛ. (ʛ. ʄʘʭʘʯʢʘʣʘ) 

 

ʇʦʢʘʟʘʪʝʣʠ ʤʘʨʪ (ʧʷʪʠʜʥʝʚʢʠ) ʘʧʨʝʣʴ (ʧʷʪʠʜʥʝʚʢʠ) 

1 2 3 4 5 6 1 2 3 4 5 

ʏʠʩʣʦ ʣʝʪ ʩ ʧʦʩʣʝʜʥʠʤ ʟʘʤʦʨʦʟʢʦʤ 3 4 9 6 10 10 4 2 1 0 1 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘ ʚ ʛʦʜʳ ʩ ʟʘʤʦʨʦʟ-

ʢʦʤ 

1.2 1.8 1.1 0.8 1.3 1.6 1.1 1.4 0.4  3.9 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʩʣʝʜʥʠʭ ʟʘʤʦʨʦʟʢʦʚ, 

ʚ % 

6 8 18 12 20 20 8 4 2 0 2 

 

ʊʦ ʝʩʪʴ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʦʪ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ (58%) ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ 

ʦʪ ʚʝʩʝʥʥʠʭ ʟʘʤʦʨʦʟʢʦʚ (32%), ʥʘ ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʩʧʠʩʳʚʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʫʨʦʞʘʷ ʘʙʨʠʢʦʩʘ. 

ɺ ʩʚʷʟʠ ʵʪʠʤ ʧʨʦʛʥʦʟ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʩʥʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ 

2009 ʧʦ 2015 ʛʛ. ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʘ ʩʫʤʤʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ 3-ʶ ʜʝʢʘʜʫ ʤʘʨʪʘ ʜʦ 

ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 9.6Áʉ. 
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ʈʘʩʯʝʪʥʳʝ ʜʘʪʳ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ ʟʘ ʧʝʨʠʦʜ 1965ï2005 ʛʛ. ʦʧʨʝʜʝʣʝʥʳ ʧʦ 

ʜʚʫʤ ʬʦʨʤʫʣʘʤ: 1)ʍ= (ɸʭɹ):ʉ ï ɹ, 2) ʍ = (ɸʭɹ):ʉ (2), ʛʜʝ ʍ ï ʨʘʩʯʝʪʥʘʷ ʜʘʪʘ ʮʚʝʪʝʥʠʷ, ɸ ï 

ʩʨʝʜʥʝʤʘʢʩʠʤʘʣʴʥʘʷ ʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʤʘʨʪʘ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʫʯʝʪʘ 

(9.6Áʉ ï ʯʠʩʣʦ ʧʦʩʪʦʷʥʥʦʝ), ɹ ï ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʚ ʤʘʨʪʝ (31 ʜʝʥʴ ï ʯʠʩʣʦ ʧʦʩʪʦʷʥʥʦʝ), ʉ ï 

ʩʨʝʜʥʝʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʫʯʝʪʥʦʛʦ ʛʦʜʘ ʟʘ ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʤʘʨʪʘ. ʌʦʨʤʫʣʘ (1) ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʨʝʜʥʷʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 3-ʶ ʜʝʢʘʜʫ ʤʘʨʪʘ ʫʯʝʪʥʦʛʦ ʛʦʜʘ 

ʥʠʞʝ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ ʦʞʠʜʘʝʪʩʷ 

ʚ ʘʧʨʝʣʝ. ʅʘʧʨʠʤʝʨ, ʚ 1964 ʛʦʜʫ ʩʨʝʜʥʝʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 3-ʡ ʜʝʢʘʜʳ ʤʘʨʪʘ ʩʦʩʪʘ-

ʚʠʣʘ 7.9Áʉ, ʪ.ʝ. ʙʳʣʘ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ (9.6Áʉ), ʦʪʩʶʜʘ ʍ=(9.6ʭ31):7.9= 37.6ï31=6.6. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʪʘ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ ʚ 1964 ʛʦʜʫ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 6ï7 ʘʧʨʝʣʷ. 

ɽʩʣʠ ʩʨʝʜʥʷʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 3-ʶ ʜʝʢʘʜʫ ʤʘʨʪʘ ʨʘʚʥʘ ʠʣʠ ʚʳʰʝ ʩʨʝʜʥʝ-

ʛʦ ʟʘ ʛʦʜʳ ʫʯʝʪʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʬʦʨʤʫʣʘ (2). ʇʨʠ ʵʪʦʤ ʮʚʝʪʝʥʠʝ ʘʙʨʠʢʦʩʘ ʧʨʦʠʩʭʦʜʠʪ ʝʱʝ ʚ 

ʤʘʨʪʝ. ʅʘʧʨʠʤʝʨ, ʩʨʝʜʥʝʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 1961 ʩʦʩʪʘʚʠʣʘ 11,8Áʉ, ʪ.ʝ. ʙʳʣʘ ʚʳʰʝ 

ʩʨʝʜʥʝʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (9.6Áʉ), ʦʪʩʶʜʘ ʍ=(9.6ʭ31):11.8=25,2. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘ-

ʪʘ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ ʚ 1961 ʛʦʜʫ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 25 ʤʘʨʪʘ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʡ ʜʘʪʳ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʟʘ 50 ʣʝʪ ʩʫʤʤʠʨʦʚʘʣʠ ʚʩʝ ʤʘʨʪʦʚʩʢʠʝ 

ʜʘʪʳ ʩ ʧʨʠʙʘʚʣʝʥʠʝʤ ʯʠʩʣʦ ʘʧʨʝʣʴʩʢʠʭ ʜʥʝʡ, ʢʦʛʜʘ ʮʚʝʪʝʥʠʝ ʧʝʨʝʭʦʜʠʪ ʥʘ ʘʧʨʝʣʴ. ʅʘʧʨʠ-

ʤʝʨ, ʚ 1965 ʛʦʜʫ ʮʚʝʪʝʥʠʝ ʘʙʨʠʢʦʩʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 7 ʘʧʨʝʣʷ. ʂ 31 ʜʥʶ ʤʘʨʪʘ ʧʨʠʙʘʚʣʷʝʤ 7 

ʜʥʝʡ ʘʧʨʝʣʷ, ʧʦʣʫʯʘʝʪʩʷ 38 ʜʥʝʡ. ʆʙʱʘʷ ʩʫʤʤʘ ʟʘ 50 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 1674 ʜʥʝʡ, ʜʝʣʠʤ ʥʘ 50 

ʣʝʪ ʠ ʧʦʣʫʯʘʝʤ 33 ʜʥʷ. ʉʨʝʜʥʷʷ ʜʘʪʘ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 50 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 

2 ʘʧʨʝʣʷ. 

ɺ ʦʩʥʦʚʥʦʤ ʧʨʠ ʨʘʩʯʝʪʝ ʥʘʯʘʣʘ ʩʨʦʢʦʚ ʮʚʝʪʝʥʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 3-ʶ ʜʝʢʘʜʫ ʤʘʨʪʘ, ʪʘʢ ʢʘʢ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ 

ʨʘʩʯʝʪʝ ʜʘʪʳ ʮʚʝʪʝʥʠʷ ʥʝ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ. ʎʚʝʪʝʥʠʝ ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʜʘʞʝ ʧʨʠ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʤʠʥʫʩʦʚʳʭ ʤʠʥʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʝʩʣʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʩʦʢʘʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʙʳʚʘʶʪ ʚʝʩʥʦʡ ʥʝ-

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʊʘʢ ʧʦ ʎʫʜʘʭʘʨʩʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ɻʦʨʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʚ 

ʩʨʝʜʥʝʤ ʟʘ 3-ʶ ʜʝʢʘʜʳ ʤʘʨʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʣʠʰʴ ʚ ʩʝʤʴ ʯʘʩʦʚ ʫʪʨʘ ʦʧʫʩʢʘʣʘʩʴ ʜʦ ï

0.4Áʉ, ʘ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʜʥ ̫ʙʳʣʘ ʚʳʩʦʢʦʡ, ʜʦʩʪʠʛʘʷ ʢ 12 ʯʘʩʘʤ +12.0Áʉ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 5, ʪʝʩʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʚʷʟʴ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʤʝʞʜʫ ʬʘʢʪʦ-

ʨʦʤ çʩʨʝʜʥʷʷ ʩʫʤʤʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʤʘʨʪʘè (ï0.917). ʊ.ʝ ʩ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʘʪʘ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ ʥʘʩʪʫʧʘʝʪ ʨʘʥʴʰʝ. 

 

ʊʘʙʣʠʮʘ 5 

ʊʝʩʥʦʪʘ ʩʚʷʟʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʨʘʟʚʠʪʠʝ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ 

 

ʇʦʢʘʟʘʪʝʣʠ ɸ-1* ɸ-2 ɸ-3 

ɻʦʜʳ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ 

ʉʨʝʜʥʷʷ ʩʫʪʦʯʥʘʷ ʪʝʤʧ. ʟʘ ʩʝʥʪʷʙʨʴ ï ʤʘʨʪ (ɸ-2) 0.233   

ʉʫʤʤʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʤʧ. ʟʘ 3-ʶ ʜʝʢ. ʤʘʨʪʘ (ɸ-3) 0.418 0.604  

ɼʘʪʘ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ (ɸ-4) -0.339 -0.553 -0.917 

ɻʦʜʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ 

ʉʨʝʜʥʷʷ ʩʫʪʦʯʥʘʷ ʪʝʤʧ. ʟʘ ʩʝʥʪʷʙʨʴ ï ʤʘʨʪ (ɸ-2) 0.318   

ʉʫʤʤʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʤʧ. ʟʘ 3-ʶ ʜʝʢ. ʤʘʨʪʘ (ɸ-3) -0.146 0.314  

ɼʘʪʘ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ (ɸ-4) 0.103 -0.341 -0.963 

ʇʨʠʤʝʯʘʥʠʝ: ɸ-1* ï ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʩʝʥʪʷʙʨʴïʤʘʨʪ. 

 

ɺ ʛʦʜʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʚʩʝ ʯʝʪʳʨʝ ʧʦʛʦʜʥʳʭ ʬʘʢʪʦ-

ʨʘ ʚʝʩʥʳ ʧʦʢʘʟʘʣʠ ʩʣʘʙʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ. 
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ʇʦʢʘʟʘʪʝʣʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʢ ʩʨʦʢʘʤ ʥʘʯʘʣʘ ʮʚʝ-

ʪʝʥʠʷ ʘʙʨʠʢʦʩʘ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʦʤ, ʧʦ ʰʢʘʣʝ ʉ.ɸ. ʄʘʤʘ-

ʝʚʘ [8], ʦʢʘʟʘʣʠʩʴ ʥʝ ʚʳʩʦʢʠʤʠ ʠ ʩʦʩʪʘʚʠʣʠ ʦʪ 12.17 ʜʦ 30.19 %. ʇʨʠ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʨʦʜʥʦʡ, ʪʘʢ ʢʘʢ ʥʝ ʧʨʝʚʳʰʘʝʪ 33% (ʪʘʙʣ. 6). 

 

ʊʘʙʣʠʮʘ 6 

ɺʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚʝʩʥʳ ʚ 1965ï2015 ʛʛ. 

ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ 

 

ʄʝʪʝʦʜʘʥʥʳʝ 
ɻʦʜʳ ʥʝʣʘʛʦʧʨʠʷʪʥʳʝ ɻʦʜʳ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

XÑSx CV, % XÑSx CV,% 

ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʩʝʥʪʷʙʨʴ-ʤʘʨʪ, ʤʤ 27,26Ñ0,80 18,00 47,51Ñ2,91 20,41 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʩʝʥʪʷʙʨʴ-ʤʘʨʪ, Áʉ 7,07Ñ0,18 15,40 7,29Ñ0,27 12,17 

ʉʨʝʜʥʷʷ ʩʫʤʤʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ 3-ʶ 

ʜʝʢ. ʤʘʨʪʘ, Áʉ 

9,62Ñ0,41 
26,51 

9,56Ñ0,87 
30,19 

ʅʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘ 33,76Ñ1,42 25,91 35,55Ñ3,14 29,34 

 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʪʦʣʴʢʦ ʫ ʜʚʫʭ ʬʘʢʪʦʨʦʚ çʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʩʝʥ-

ʪʷʙʨʴ-ʤʘʨʪè ʠ çʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʘʙʨʠʢʦʩʘè ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʩʠʣʠ 5%, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʧʨʠʝʤʣʝʤʘʷ ʦʰʠʙʢʘ. 

ʆʩʥʦʚʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ ʘʙʨʠʢʦʩʘ ʦʪ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʦʙʱʝʠʟʚʝʩʪʥʳ, ʦʥʠ ʟʘʢʣʶʯʘʝʪ-

ʩ ̫ʚ ʩʘʥʠʪʘʨʥʦʤ ʫʭʦʜʝ (ʫʜʘʣʝʥʠʝ ʠ ʩʞʠʛʘʥʠʝ ʟʘʨʘʞʝʥʥʳʭ ʧʦʙʝʛʦʚ ʠ ʚʝʪʚʝʡ ʦʩʝʥʴʶ ʠ ʚʝʩʥʦʡ 

ʜʦ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ), ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʙʦʨʴʙʳ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʚʘ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʨʳʩʢʠʚʘʥʠʷ 

3%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʙʦʨʜʦʩʢʦʡ ʞʠʜʢʦʩʪʠ (ʛʦʣʫʙʦʝ ʦʧʨʳʩʢʠʚʘʥʠʝ), ʦʩʝʥʴʶ, ʧʦʩʣʝ ʣʠʩʪʦʧʘʜʘ ʠ 

ʚʝʩʥʦʡ ï ʜʦ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʧʫʪʝʤ ʩʧʣʦʰʥʦʛʦ ʧʨʦʤʳʚʘʥʠʷ ʚʩʝʛʦ ʜʝʨʝʚʘ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ 

ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʝʥʥʝʛʦ ʠ ʣʝʪʥʝʛʦ ʟʘʨʘʞʝʥʠʷ ʧʦʙʝʛʦʚ, ʣʠʩʪʴʝʚ ʠ ʧʣʦʜʦʚ ʢʣʷʩʪʝʨʦ-

ʩʧʦʨʠʦʟʦʤ. 

 

ɺʳʚʦʜʳ 

 

1. ɺ ʨʘʚʥʠʥʥʦʡ ʠ ʧʨʝʜʛʦʨʥʦʡ ʧʣʦʜʦʚʳʭ ʟʦʥʘʭ ɼʘʛʝʩʪʘʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫ-

ʨʘ (ʚʳʰʝ 5Áʉ) ʜʣʷ ʨʦʩʪʘ ʩʧʦʨ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʥʘ ʜʝʨʝʚʴʷʭ ʘʙʨʠʢʦʩʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩ ʩʝʥʪʷʙ-

ʨʷ ʧʦ ʥʦʷʙʨʴ, ʚ ʤʘʨʪʝ ʠ ʘʧʨʝʣʝ. 

2.  ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʮʚʝʪʢʦʚ ʜʝʨʝʚʴʝʚ ʘʙʨʠʢʦʩʘ ʦʪ ʟʘʤʦʨʦʟʢʦʚ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʚ ʧʝʨʠʦʜ ʩ 26 ʤʘʨʪʘ ʠ ʚ ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʘʧʨʝʣʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 32%, ʘ ʦʪ ʛʨʠʙʢʦʚʳʭ ʙʦʣʝʟ-

ʥʝʡ 58%. ʊʦ ʝʩʪʴ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʦʪ ʢʣʷʩʪʝʨʦʩʧʦʨʠʦʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʦʪ 

ʚʝʩʝʥʥʠʭ ʟʘʤʦʨʦʟʢʦʚ. 

3. ʇʨʦʚʝʜʝʥʠʝ ʦʧʨʳʩʢʠʚʘʥʠʷ 3%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʙʦʨʜʦʩʢʦʡ ʞʠʜʢʦʩʪʠ ʦʩʝʥʴʶ ʧʦ-

ʩʣʝ ʣʠʩʪʦʧʘʜʘ ʠ ʚʝʩʥʦʡ ʜʦ ʨʘʩʧʫʩʢʘʥʠʷ ʧʦʯʝʢ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʚʨʝʜʦʥʦʩʥʦʩʪʴ ʢʣʷʩʪʝʨʦʩʧʦ-

ʨʠʦʟʘ, ʦʙʝʩʧʝʯʠʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʫʨʦʞʘʷ ʘʙʨʠʢʦʩʦʚʳʭ ʩʘʜʦʚ ʠ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ ʥʘ 

ʨʘʚʥʠʥʝ ʧʣʦʱʘʜʠ ʧʦʜ ʵʪʦʡ ʢʫʣʴʪʫʨʦʡ. 
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ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ ALLIUM  GUNIBICUM  (ALLIACEA E) 

 

ʄ.ɼ. ɼʠʙʠʨʦʚ 

ɻʦʨʥʳʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ɼʅʎ ʈɸʅ, ʈʌ, ʛ. ʄʘʭʘʯʢʘʣʘ 

dibir1@mail.ru 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʥʜʝʤʠʢʘ ɼʘʛʝʩʪʘʥʘ Allium gunibicum Miscz.ex 

Grossh. ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʚʳʩʦʪʥʦʤʫ ʵʢʦʢʣʠʥʫ. ʆʥ ʨʘʟʤʥʦʞʘʝʪʩʷ ʩʝʤʝʥʘʤʠ ʠ ʚʝʛʝʪʘ-

ʪʠʚʥʦ. ɺʩʪʨʝʯʘʝʪʩʷ ʚ ɼʘʛʝʩʪʘʥʝ ʦʪ 450 ʜʦ 2000 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʥʘ ʩʫʭʠʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ 

ʩʢʣʦʥʘʭ, ʥʘ ʩʢʘʣʘʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʩʢʣʦʥʘʭ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʤʝʥʴʰʘʶʪʩʷ, ʧʨʠ 

ʵʪʦʤ ʤʘʩʩʘ 100 ʩʝʤʷʥ, ʧʨʦʮʝʥʪ ʧʣʦʜʦʮʚʝʪʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ ʚʦʟʨʘʩʪʘʶʪ. 

ɺʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʠʟʤʝʥʯʠʚʳʝ ʧʨʠʟʥʘʢʠ: ʤʘʩʩʘ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ, ʯʠʩʣʦ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ ʠ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʧʨʠʟʥʘʢʠ: ʧʨʦʮʝʥʪ ʧʣʦʜʦʮʚʝʪʝʥʠʷ ʠ 

ʤʘʩʩʘ 100 ʩʝʤʷʥ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʫ ʣʫʢʘ ʛʫ-

ʥʠʙʩʢʦʛʦ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʘʷ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʩʦʙʝʡ (ʯʠʩʣʦ ʧʣʦʜʦʚ, ʩʝʤʷʟʘʯʘʪʢʦʚ, ʩʝ-

ʤʷʥ, ʧʨʦʮʝʥʪ ʧʣʦʜʦʮʚʝʪʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʜ-

ʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ ʥʘ ʠʟʫʯʝʥʥʳʝ ʧʨʠʟʥʘʢʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʠʟʤʝʥʯʠʚʦʩʪʴ, ʧʦʧʫʣʷʮʠʷ, ʵʥʜʝʤʠʢ, Allium 

gunibicum  

 

 

RESULTS OF ANALYSIS VARIABILITY OF SEED 

 PRODUCTION ALLIUM GUNIBICUM  (ALLIACEA E) 

 

M.D. Dibirov  

Mountain Botanical Garden of DSC RAS 

 

The seed productivity analysis in natural conditions along high-rise gradient is conducted with Da-

gestan endemic Allium gunibicum Miscz.ex Grossh. It is propagated by seeds and vegetatively. It 

occurs from 450 to 2000 m  above sea level on dry limestone slopes, cliffs and rocky slopes in Da-

gestan. It has been revealed that mean values of seed productivity characteristics are reduced with 

the increasing of the height above sea level. In these conditions the mass of 100 seeds, percentage 

of fruit setting and real/potential seed productivity index increases. The most variable characteris-

tics are the weight of seeds per inflorescence, number of seeds in the inflorescence, seed productivi-

ty index. The most constant signs are the percentage of fruit setting and weight of 100 seeds. The 

efficiency of fruit formation is high in natural populations of Allium gunibicum. By the results of 

analysis the difference in seed productivity of species (number of fruits, ovules, seeds, fruit setting 

percentage, real/potential seed productivity index) is revealed. As a result of one-way ANOVA the 

significant influence of altitude on studied characteristics is revealed  

 

Keywords: seed production, variability, population, endemic, Allium gunibicum. 

 

ʀʟʫʯʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʉʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʚʝ-
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ʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʙʦʪʘʥʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʢʘʢ ʥʘ ʚʠ-

ʜʦʚʦʤ, ʪʘʢ ʠ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʷʭ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʪʨʘʛʠʚʘʶʪ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʠʭ ʧʦʧʫʣʷʮʠʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ, ʚʳʷʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʷ ʚ ʥʝʩʪʘ-

ʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, ʚʦʟʥʠʢʘʶʱʠʭʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-

ʚʝʢʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠ ʵʪʦʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʣʠʷʥʠʶ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ ʵʣʝʤʝʥʪʳ ʩʦʦʙ-

ʱʝʩʪʚ ï ʵʥʜʝʤʠʯʥʳʝ, ʨʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʚʠʜʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʥʜʝʤʠʯʥʳʭ, ʨʝʜʢʠʭ ʠ 

ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʠ ʚʠʜʦʚ, 

ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʪʘʢʪʠʢ ʠ ʩʪʨʘʪʝʛʠʡ ʚʳʞʠʚʘʥʠʷ 

ʤʦʛʫʪ ʜʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʵʥʜʝʤʠʯʥʳʭ, ʨʝʜʢʠʭ ʚʠʜʦʚ ʠ ʦʨ-

ʛʘʥʠʟʦʚʘʪʴ ʠʭ ʜʝʡʩʪʚʝʥʥʫʶ ʦʭʨʘʥʫ. ɺ ʩʠʣʫ ʢʨʘʡʥʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʦʥʠ ʣʝʛʢʦ 

ʫʷʟʚʠʤʳ ʠ ʧʦʵʪʦʤʫ ʪʨʝʙʫʶʪ ʢ ʩʝʙʝ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ [1]. 

ʅʝʦʪʣʦʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ, ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʩ ʮʝʣʴʶ 

ʚʳʷʩʥʝʥʠʷ ʫʩʣʦʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʭ ʨʦʩʪʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ [2]. ɸʢʪʫʘʣʴʥʦ ʠʟʫʯʝʥʠʝ ʙʠʦ-

ʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʩʦʩʪʦʷʥʠʷ ʚʠʜʘ ʚ ʧʨʠʨʦʜʝ, ʦʧʠʩʘʥʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ, ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ, ʨʠʪʤʘ ʨʘʟʚʠʪʠʷ ʧʦʧʫʣʷʮʠʡ, ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʧʦʧʫʣʷʮʠʠ ʧʦ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʤʝʞʜʫ ʝʸ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʦʞʝʥʠʷ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʜʘ ʚ ʬʠʪʦʮʝʥʦʟʝ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʫʞʥʦ ʫʜʝʣʠʪʴ ʠʟʫʯʝʥʠʶ ʩʝʤʷʥ ʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʢ ʦʩ-

ʥʦʚʳ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʠʥʪʨʦʜʫʢʮʠʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ. ʉʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʦʜʠʥ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʜʘʧʪʘʮʠʠ ʚʠʜʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ. ʈʘʟʣʠʯʘʶʪ ʧʦʪʝʥ-

ʮʠʘʣʴʥʫʶ ʠ ʨʝʘʣʴʥʫʶ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʟʘʯʘʪʢʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʦʩʦʙʴ ʠʣʠ ʛʝʥʝʨʘʪʠʚʥʳʡ ʧʦʙʝʛ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʜʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʝʛʦ ʢ ʩʘʤʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʚ ʮʝʥʦʧʦ-

ʧʫʣʷʮʠʷʭ ʠ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʮʚʝʪʢʦʚ ʚ ʩʦʮʚʝʪʠʠ ʠ ʩʝʤʷʟʘʯʘʪʢʦʚ ʚ ʮʚʝʪʢʝ. ʈʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʪʦ ʯʠʩʣʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʩʝʤʷʥ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʤ ʧʦʧʫʣʷʮʠʠ ʠ, 

ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʶʪ ʥʘʜʝʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʘʜʘʧʪʘ-

ʮʠʠ ʚʠʜʘ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʢʨʠʪʝʨʠʝʤ ʫʩʧʝʰʥʦʛʦ ʩʝʤʝʥʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʧʦʧʫʣʷʮʠʠ [3ï6]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʜʘʛʝʩʪʘʥʩʢʦʛʦ ʵʥʜʝʤʠʢʘ Allium gunibicum Miscz.ex Grossh. ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʚʳ-

ʩʦʪʥʦʤʫ ʵʢʦʢʣʠʥʫ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʚʳʙʦʨʢʠ Allium gunibicum, ʩʦʙʨʘʥ-

ʥʳʝ ʠʟ ʧʨʠʨʦʜʳ, ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʷʭ: ʦʢʨ. ʩ. ʄʦʛʦʭ (759 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ); 

ʎʫʜʘʭʘʨ (1100 ʤ) ʠ ɻʫʥʠʙʩʢʦʝ ʧʣʘʪʦ (1770 ʤ). ʃʫʢ ʛʫʥʠʙʩʢʠʡ ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʢʦʤ ɼʘʛʝʩʪʘʥʘ, 

ʟʘʥʝʩʸʥʥʳʡ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ɼʘʛʝʩʪʘʥʘ ʠ ʈʦʩʩʠʠ, ʚʩʪʨʝʯʘʝʪʩʷ ʚ ɼʘʛʝʩʪʘʥʝ ʜʦ 2000 ʤ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ, ʥʘ ʩʫʭʠʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʩʢʣʦʥʘʭ (ʨʠʩ. 1.), ʥʘ ʩʢʘʣʘʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʩʢʣʦʥʘʭ [7ï

9]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʨʘʟʤʝʨʥʳʭ, ʯʠʩʣʦʚʳʭ ʠ ʚʝʩʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʙʳʣʠ ʩʦʙʨʘʥʳ ʧʦ 30 ʛʝʥʝʨʘ-

ʪʠʚʥʳʭ ʦʩʦʙʝʡ ʚ ʬʘʟʝ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʘʤʝ-

ʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʠʟʤʝʨʝʥʠʷ, ʧʦʜʩʯʝʪ, ʚʟʚʝʰʠʚʘʥʠʝ) ʩʦʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʦʚʝʜʝʥʘ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ, ʢʦʨʨʝʣʷʮʠʦʥʥʦ-

ʛʦ ʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʦʚ [10] ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ Statistika 

v. 5.5. 
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ʈʠʩ.1. Allium gunibicum ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

 

ʉʝʤʝʥʘ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʘʜʘʧʪʠʚʥʳʭ 

ʠʣʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ. ʉʨʝʜʠ ʧʨʠʟʥʘʢʦʚ ʩʝʤʷʥ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʩʪʨʘʪʝʛʠʝʡ, ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʭ ʨʘʟʤʝʨʳ ʠ ʚʝʩ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʤʷʥ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʝʤʝʥʦʚʝʜʝʥʠʷ ʠʥʪʨʦʜʫʮʝʥʪʦʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠ-

ʟʥʘʢʦʚ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʫʢʘ ʛʫʥʠʙʩʢʦʛʦ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣ.1. 

 

ʊʘʙʣʠʮʘ 1 

ʉʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʣʫʢʘ ʛʫʥʠʙʩʢʦʛʦ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ 

 

 ̄ ʇʨʠʟʥʘʢʠ ʄʦʛʦʭ ʎʫʜʘʭʘʨ ɻʫʥʠʙ 

XÑSx CV, 

% 

XÑSx CV, 

% 

XÑSx CV, 

% 

1. ʄʘʩʩʘ ʩʦʮʚʝʪʠʷ (ʤʛ.) 74,4 Ñ 9,18 39,0 77,6 Ñ 5,72 23,3 38,2 Ñ 3,46 28,6 

2. ʏʠʩʣʦ ʧʣʦʜʦʚ (ʰʪ.) 16,2 Ñ 1,53 29,8 15,2 Ñ 0,97 20,3 7,8 Ñ 0,70 28,2 

3. ʏʠʩʣʦ ʮʚʝʪʢʦʚ (ʰʪ.) 20,0 Ñ 1,84 29,0 19,0 Ñ 1,12 18,7 9,2 Ñ 0,83 28,4 

4. ʏʠʩʣʦ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ (ʰʪ.) 30,6 Ñ 2,79 28,8 34,0 Ñ 3,60 33,4 16,4 Ñ 1,68 32,4 

5. ʄʘʩʩʘ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ (ʤʛ.) 24,4 Ñ 3,40 44,1 42,6 Ñ 4,23 31,4 21,4 Ñ 2,05 30,4 

6. ʄʘʩʩʘ 100 ʩʝʤʷʥ (ʤʛ.) 78,1 Ñ 4,81 19,5 127,1 Ñ 3,28 8,2 131,7 Ñ 4,82 11,6 

7.  ʇʨʦʮʝʥʪ ʧʣʦʜʦʮʚʝʪʝʥʠʷ 81,2 Ñ 2,14 8,3 80,0 Ñ 1,53 6,0 84,8 Ñ 1,65 6,1 

8. ʂʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ 0,26 Ñ 0,021 24,7 0,30 Ñ 0,035 36,7 0,31 Ñ 0,035 35,6 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠ-

ʟʥʘʢʦʚ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʤʝʥʴʰʘʶʪʩʷ. ʇʨʠ ʵʪʦʤ ʤʘʩʩʘ 100 ʩʝʤʷʥ, ʧʨʦʮʝʥʪ ʧʣʦʜʦ-

ʮʚʝʪʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ ʚʦʟʨʘʩʪʘʶʪ. ʅʘʠʙʦʣʝʝ ʠʟʤʝʥʯʠʚʳ ʧʨʠʟʥʘʢʠ: ʤʘʩʩʘ 

ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ, ʯʠʩʣʦ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ, ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴ-

ʥʳ ʧʨʠʟʥʘʢʠ: ʧʨʦʮʝʥʪ ʧʣʦʜʦʮʚʝʪʝʥʠʷ ʠ ʤʘʩʩʘ 100 ʩʝʤʷʥ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʫ ʣʫʢʘ ʛʫʥʠʙʩʢʦʛʦ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʨʦ-
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ʜʫʢʮʠʠ ʚʳʩʦʢʘʷ. ʉʥʠʞʝʥʠʝ ʯʠʩʣʘ ʟʘʚʷʟʘʚʰʠʭʩʷ ʩʝʤʷʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʩʝʤʷʧʦ-

ʯʝʢ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʚʝʨʦʷʪʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʠʷ 

ʵʤʙʨʠʦʛʝʥʝʟʘ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʧʝʨʠʦʜ ʟʘʢʣʘʜʢʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ ʠ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʳʣʠʪʝʣʝʡ, ʧʦʚʨʝʞʜʝʥʠʝ ʟʘʚʷʟʘʚ-

ʰʠʭʩʷ ʩʝʤʷʥ ʥʘʩʝʢʦʤʳʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʟʥʘʢʦʚ 
ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʧʦ ʚʳʩʦʪʥʦʤʫ ʛʨʘʜʠʝʥʪʫ ʩ ʫʯʝʪʦʤ ʤʦʜʝʣʠ 

ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2, ʨʠʩ. 2. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʧʦ ʧʨʠʟʥʘʢʘʤ: ʤʘʩʩʘ ʩʦʮʚʝʪʠʷ, 

ʯʠʩʣʦ ʧʣʦʜʦʚ, ʯʠʩʣʦ ʮʚʝʪʢʦʚ ʚ ʩʦʮʚʝʪʠʠ, ʯʠʩʣʦ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ, ʤʘʩʩʘ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ ʠ 

ʤʘʩʩʘ 100 ʩʝʤʷʥ. 

 

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʟʥʘʢʦʚ ʩʝʤʝʥʥʦʡ  

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʣʫʢʘ ʛʫʥʠʙʩʢʦʛʦ ʧʦ ʚʳʩʦʪʥʦʤʫ  

ʛʨʘʜʠʝʥʪʫ ʩ ʫʯʝʪʦʤ ʤʦʜʝʣʠ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ 

 

ˉ 

ʧ/ʧ 

ʇʨʠʟʥʘʢʠ ʀʩʪʦʯʥʠʢ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʳʩʦʪʳ 

SS 

 
MS 

F - ʢʨʠʪʝ-

ʨʠʡ 
h

2 
R

2 
Rxy 

1.  ʄʘʩʩʘ ʩʦʮʚʝʪʠʷ (ʤʛ.) 9576,80 4788,40 11,14***  50,4 37,0 - 0,61 

2.  ʏʠʩʣʦ ʧʣʦʜʦʚ (ʰʪ.) 421,07 210,533 16,78***  61,2 52,0 - 0,72 

3.  ʏʠʩʣʦ ʮʚʝʪʢʦʚ (ʰʪ.) 712,27 356,133 20,05***  65,6 55,1 -0,74 

4.  ʏʠʩʣʦ ʩʝʤʷʥ ʚ   ʩʦʮʚʝʪʠʠ (ʰʪ.) 1743,20 871,600 11,11***  50,3 32,8 - 0,57 

5.  ʄʘʩʩʘ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ (ʤʛ.) 2632,27 1316,13 11,71***  51,7 ï ï 

6.  ʄʘʩʩʘ 100 ʩʝʤʷʥ (ʤʛ.) 17619,62 8809,81 46,26***  81,9 52,5 0,72 

7.  ʇʨʦʮʝʥʪ ʧʣʦʜʦʮʚʝʪʝʥʠʷ ï ï ï ï ï ï 

8.  ʂʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ ï ï ï ï ï ï 

ʇʨʠʤʝʯʘʥʠʝ: ï ʦʪʩʫʪʩʚʠʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷʬʘʢʪʦʨʘ. 
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ʈʠʩ. 2. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʠʩʧʝʨʩʠʠ (ʚ %) ʧʦ ʠʪʦʛʘʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥ-

ʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʟʥʘʢʦʚ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ Allium gunibicum  

ʧʦ ʚʳʩʦʪʥʦʤʫ ʵʢʦʢʣʠʥʫ 
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ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚʥʦʩʷʪ ʧʨʠʟʥʘʢʠ: ʤʘʩʩʘ 100 ʩʝʤʷʥ 

(81,9%), ʯʠʩʣʦ ʮʚʝʪʢʦʚ (65,6%), ʯʠʩʣʦ ʧʣʦʜʦʚ (61,2%). ʕʪʦ ʨʘʟʣʠʯʠʝ ʥʝ ʜʦʩʪʦʚʝʨʥʦ ʜʣʷ ʧʨʠ-

ʟʥʘʢʦʚ: ʧʨʦʮʝʥʪ ʧʣʦʜʦʮʚʝʪʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʠʬʠʢʘʮʠʠ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʘʩʩʳ ʩʝʤʷʥ 

ʚ ʩʦʮʚʝʪʠʠ ʦʩʦʙʝʡ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʥʝ ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʪʥʳʤ ʛʨʘʜʠʝʥʪʦʤ (R
2
 ʥʝ ʜʦʩʪʦ-

ʚʝʨʝʥ). ʆʜʥʘʢʦ ʚʳʩʦʢʦ ʚʣʠʷʥʠʝ ʚʳʩʦʪʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʥʘ ʧʨʠʟʥʘʢʠ: ʯʠʩʣʦ ʧʣʦʜʦʚ, ʯʠʩʣʦ ʮʚʝʪ-

ʢʦʚ, ʤʘʩʩʘ ʩʦʮʚʝʪʠʷ, ʯʠʩʣʦ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ ʠ ʤʘʩʩʘ 100 ʩʝʤʷʥ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ ʜʦʣʠ ʢʦʤʧʦ-

ʥʝʥʪʘ ʜʠʩʧʝʨʩʠʠ, ʪ.ʝ. ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝʪʝʨʤʠʥʘʮʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪʩʷ ʣʠ-

ʥʝʡʥʘʷ ʩʚʷʟʴ, ʨʘʚʥʳʝ ʜʣʷ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ 33ï55%. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

ʤʝʩʪʘ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ, ʟʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʤʝʥʴʰʘʶʪʩʷ. ʂʦʵʬ-

ʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩ ʚʳʩʦʪʦʡ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʢʨʦʤʝ 

ʤʘʩʩʳ ʩʝʤʝʥʠ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʷʚʠʣ, ʯʪʦ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʥʘʙʣʶʜʘʝʪ-

ʩʷ ʧʦʚʳʰʝʥʠʝ ʤʘʩʩʳ ʩʪʦ ʩʝʤʷʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʤʝʩʪʘ ʩʙʦʨʘ ʤʘʪʝ-

ʨʠʘʣʘ. 

ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʰʝʡ ʚʳʩʦʪʳ ʥʘʜ ʫʨ. ʤ. ʢʨʫʧʥʳʝ ʩʝʤʝʥʘ ʠʤʝʶʪ 

ʘʜʘʧʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʣʫʢʘ ʛʫʥʠʙʩʢʦʛʦ. 

 

ɺʳʚʦʜʳ 

 

1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ Allium gunibicum ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʤʝʩʪʘ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ 

ʧʨʠʟʥʘʢʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫʤʝʥʴʰʘʶʪʩʷ, ʧʨʠ ʵʪʦʤ ʤʘʩʩʘ ʩʪʦ ʩʝʤʷʥ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʫ ʣʫʢʘ ʛʫʥʠʙʩʢʦʛʦ ʚ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʘʷ. ʇʦʧʫʣʷʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘ-

ʙʠʣʴʥʦʡ ʬʘʢʪʠʯʝʩʢʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 

3. ʈʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ A. gunibicum ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʧʦʪʝʥʮʠʘʣʴ-

ʥʦʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʧʦʣʥʦʡ ʟʘʚʷʟʳʚʘʝʤʦʩʪʴʶ ʩʝʤʷʥ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʨʝ-

ʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʝʤʷʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ 
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ʋɼʂ 577.486:631.48 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʂʈʋɻʆɺʆʈʆʊɸ ɿʆʃʔʅʓʍ ʕʃɽʄɽʅʊʆɺ  

ɺ ɽʉʊɽʉʊɺɽʅʅʓʍ ʌʀʊʆʎɽʅʆɿɸʍ ʇʈʀʉʋʃɸʂʉʂʆʁ 

 ʅʀɿʄɽʅʅʆʉʊʀ ɼɸɻɽʉʊɸʅɸ 

 

ʄ.ʂ. ʂʫʨʘʤʘʛʦʤʝʜʦʚ 

ɻʦʨʥʳʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ɼʅʎ ʈɸʅ, ʈʌ, ʛ. ʄʘʭʘʯʢʘʣʘ 

 

ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʨʫʛʦʚʦʨʦʪʫ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʬʠ-

ʪʦʮʝʥʦʟʘʭ ʇʨʠʩʫʣʘʢʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ɼʘʛʝʩʪʘʥʘ. ʀʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʬʠʪʦʤʘʩʩʝ ʩʪʝʧʥʦʛʦ ʠ ʣʫʛʦʚʦʛʦ ʬʠʪʦʮʝʥʦʟʦʚ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɺʳʷʚʣʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʪ-

ʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʙʦʙʦʚʳʝ ï ʂ ʠ ʉʘ; ʟʣʘʢʠ ï Si ʠ ʂ; ʧʦʣʳʥʴ ï ʂ, ʉʘ ʠ S; ʨʘʟʥʦʪʨʘʚʴʝ ʣʫʛʘ ʠ 

ʩʪʝʧʠ ï ʂ ʠ ʉʘ. ʆʙʱʠʤ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʦʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʚʳʰʝ, ʯʝʤ ʚ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʝ. ʀʟ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʥʷʭ 

ʨʘʩʪʝʥʠʡ ʦʙʦʠʭ ʬʠʪʦʮʝʥʦʟʦʚ ʙʦʣʴʰʝ ʩʦʜʝʨʞʘʣʦʩʴ Si ʠ ʉʘ. ɺʦʟʤʦʞʥʦ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʧʨʠ-

ʥʘʜʣʝʞʠʪʴ ʦʩʦʙʘʷ ʨʦʣʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʘʢʢʫʤʫʣʷʮʠʝʡ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʣʫʛʦʚʦʤ ʬʠʪʦʮʝʥʦʟʝ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʦʡ ʚ ʢʨʫʛʦʚʦʨʦʪ ʚʦʚʣʝʢʘʝʪʩʷ ʜʦ 

19,2 ʛ /ʤĮ, ʢʦʨʥʝʚʦʡ ï 229,1 ʛ/ʤĮ, ʘ ʚ ʩʪʝʧʥʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï10,8 ʠ 91,1 ʛ /ʤĮ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʨʘʩʪʝʥʠʡ ʠʟʫʯʘʝʤʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʚ ʙʠʣʦʛʠʯʝʩʢʦʤ 

ʢʨʫʛʦʚʦʨʦʪʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʦʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʨʫʛʦʚʦʨʦʪ, ʬʠʪʦʮʝʥʦʟʳ, ʇʨʠʩʫʣʘʢʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ, 

ɼʘʛʝʩʪʘʥ, ʩʪʨʫʢʪʫʨʥʳʝ ʯʘʩʪʠ. 

 

ESPECIALLY CIRCULATION OF ASH ELEMENTS IN NATURAL  

PHYTOCENOSES OF SULAK LOWLAND IN DAGESTAN  

 

M.K. Kuramagomedov 

Mountain Botanical Garden of DSC RAS 

 

The paper interpreted the results of studies on the cycling of ash elements in plant communities 

Sulak lowland from Dagestan. The dynamics of the content and calculated reserves of ash elements, 

in the structural parts of the biomass of steppe and meadow phytocenoses. It was found that the 

structural elements of phytomass, each of the studied phytocenoses characterized by a certain 

rhythm of accumulation of ash elements during the growing season. Apparently, a role played by 

the changing environmental conditions during the growing season and a variety of physiological 

needs of plants in the food items. It has been shown that certain systematic groups of plants charac-

terized by a high concentration of the individual elements. 

The conclusion is that the cycle of ash elements in the meadow phytocenosis flows more actively 

than in the steppe phytocenosis. Common to phytocenoses studied is that the concentration of es-

sential mineral elements in the underground part is higher than in green phytomass, but their accu-

mulation varies with depth. 

 

Keywords: ash elements, circulation, phytocenoses, Sulak lowland, Dagestan, structural elements. 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ ʧʦʯʚʦʡ ʠ ʨʘʩʪʝʥʠ-

ʷʤʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʦʤʝʥʪʦʤ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ [1ï6]. ʆʜʥʘʢʦ ʚ ɼʘʛʝʩʪʘʥʝ ʥʝ ʫʜʝʣʷʶʪ ʜʦʣʞ-

ʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʪʘʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʀʤʝʶʪʩʷ ʣʠʰʴ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʠʟʫʯʝʥʠʶ ʢʨʫʛʦʚʦʨʦʪʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ [7ï11]. 



20 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʨʫʛʦʚʦʨʦʪʘ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʚ ʣʫʛʦʚʦʤ ʠ ʩʪʝʧʥʦʤ ʬʠʪʦʮʝʥʦʟʘʭ ʇʨʠʩʫʣʘʢʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ɼʘʛʝʩʪʘʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʟʠʣʶʨʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʈɼ ʥʘ ʜʚʫʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʣʦʱʘʜʢʘʭ: 

ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦ-ʧʦʣʳʥʥʘʷ ʩʪʝʧʴ ʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʡ ʤʝʟʦʬʠʪʥʳʡ ʣʫʛ. 

ʇʦʯʚʘ ʫʯʘʩʪʢʘ ʩʫʭʦʡ ʩʪʝʧʠ ï ʢʘʰʪʘʥʦʚʘʷ, ʩʫʛʣʠʥʠʩʪʘʷ ʥʝʟʘʩʦʣʝʥʥʘʷ. ʆʩʥʦʚʥʳʤʠ ʜʦ-

ʤʠʥʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ ʫʯʘʩʪʢʘ ʷʚʣʷʶʪʩʷ Stipa capillata, Koeleria cristata, Festuca sulcata. 

ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ ʩʦʩʪʘʚʝ ʪʨʘʚʦʩʪʦʷ ʧʨʠʥʘʜʣʝʞʠʪ Artemisia taurica, ʘ ʪʘʢʞʝ ʵʬʝʤʝʨʘʤ ʠ ʵʬʝʤʝ-

ʨʦʠʜʘʤ (Poa bulbosa, Medicago minima, Trigonella arcuata, Bromus mollis. ɺ ʩʦʩʪʘʚʝ ʨʘʟʥʦʪʨʘ-

ʚʴʷ ï Salvia nemorosa, Achillea nobilis, Kochia prostrata. 

ʇʦʯʚʘ ʫʯʘʩʪʢʘ ʤʝʟʦʬʠʪʥʦʛʦ ʣʫʛʘ ï ʣʫʛʦʚʘʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ ʢʘʨʙʦʥʘʪʥʘʷ. ʆʩʥʦʚʫ 

ʪʨʘʚʦʩʪʦʷ ʣʫʛʦʚʦʛʦ ʬʠʪʦʮʝʥʦʟʘ ʩʦʩʪʘʚʣʷʶʪ: Agropyron repens, Cynodon dactylon, Cala-

magrostis arundinacea, Bromus arvense, B. japonicus, Medicago coerulea, M. sativa, Inula 

caspica, Iris pseudonotha, Plantago major. 

ʅʘʜʟʝʤʥʫʶ ʬʠʪʦʤʘʩʩʫ ʫʯʠʪʳʚʘʣʠ ʫʢʦʩʥʳʤ ʤʝʪʦʜʦʤ ʚ 10-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩ ʧʣʦ-

ʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 1ʤ
2
. ʋʢʦʩʳ ʨʘʟʙʠʨʘʣʠʩʴ ʩ ʚʳʜʝʣʝʥʠʝʤ ʘʛʨʦʙʦʪʘʥʠʯʝʩʢʠʭ ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ 

(ʟʣʘʢʠ, ʧʦʣʳʥʴ, ʨʘʟʥʦʪʨʘʚʴʝ) ʫʯʠʪʳʚʘʣʠ ʚʝʪʦʰʴ ʠ ʧʦʜʩʪʠʣʢʫ. ʋʯʝʪ ʧʦʜʟʝʤʥʦʡ ʤʘʩʩʳ ʧʨʦʚʦ-

ʜʠʣʠ ʤʝʪʦʜʦʤ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʤʦʥʦʣʠʪʦʚ ʩ ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 200 ʩʤ
2
 ʥʘ ʛʣʫʙʠʥʫ 0ï20 ʠ 

20ï40ʩʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ Si, K, CI, Mg, P, S, AI ʧʨʦʚʝʜʝʥʦ ʨʝʥʪʛʝʥ-ʬʣʶʦʨʝʩʮʝʥʪʥʳʤ 

ʤʝʪʦʜʦʤ ʚ ʇʦʯʚʝʥʥʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʣʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

 

ʆʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ.1.  

ʊʘʙʣʠʮʘ 1 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʣʦʱʘʜʦʢ  

(ʧʦ ʜʘʥʥʳʤ ɸ. ɻ. ʀʩʪʦʤʠʥʦʡ) 

 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ɻʫʤʫʩ ʉʫʭʦʡ 

ʦʩʪʘʪʦʢ 

ʉʘʉʆ3 

 

ʈʥ 

(ʚʦʜʥʳʡ) 

ʇʦʣʝʚʘʷ 

ʚʣʘʞʥʦʩʪʴ, 

% 

ʌʨʘʢʮʠʠ ʚ ʤʤ ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ 

% > 0,01 < 0,01 

ʂʘʰʪʘʥʦʚʘʷ ʩʫʛʣʠʥʠʩʪʘʷ ʥʝʟʘʩʦʣʝʥʥʘʷ  ( ʨʘʟʨ. 111 ) 

0-10 2,5 0,1 2,1 7,0 12,9 76,8 23,2 ʉʫʛʣʠʥʦʢ ʣʝʛʢʠʡ 

22-32 1,1 0,1 1,2 7,2 10,8 63,0 37,0 ʉʫʛʣʠʥʦʢ ʩʨʝʜʥʠʡ 

44-45 1,0 0,1 2,7 8,6 12,6 45,4 54,6 ɻʣʠʥʘ ʣʝʛʢʘʷ 

70-80 0,5 0,1 12,1 7,7 14,5 46,9 53,1 ç 

100-110 0,4 0,2 12,5 8,4 19,5 42,4 37,6 ʉʫʛʣʠʥʦʢ ʩʨʝʜʥʠʡ 

ʃʫʛʦʚʘʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ ʢʘʨʙʦʥʘʪʥʘʷ  ( ʨʘʟʨ. 114 ) 

0-10 10,0 0,2 22.0 8,0 36,7 85,5 14,5 ʉʫʧʝʩʴ 

14-24 9,6 0,2 21,0 8,3 37,6 87,9 12,1 ç 

35-45 5,2 0,7 29,0 8,4 32,7 84.6 15,4 ç 

60-70 2,7 0,4 27,0 8,4 28,3 76,8 23,2 ʉʫʛʣʠʥʦʢ ʣʝʛʢʠʡ 

80-90 1,1 0,2 17,0 8,2 25,5 75,0 25,0 ç 

110-120 0,8 0,2 20,0 8,2 24,0 64,8 35,2 ç 
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ɼʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʫʤʫʩʘ ʧʦ ʧʨʦʬʠʣʶ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʥʝ-

ʨʘʚʥʦʤʝʨʥʦʝ, ʙʦʣʝʝ 40% ʝʛʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʝʨʭʥʠʡ (0ï10 ʩʤ) ʩʣʦʡ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʥʝ-

ʚʳʩʦʢʦʝ (2,5%). ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ ï ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ. ʂʘʨʙʦʥʘʪʳ ʚ ʚʠʜʝ 

ʙʝʣʦʛʣʘʟʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʛʣʫʙʠʥʳ 45ï55 ʩʤ, ʥʘ ʵʪʦʡ ʞʝ ʛʣʫʙʠʥʝ ʦʪʤʝʯʝʥʦ ʠ ʫʪʷʞʝʣʝʥʠʝ ʛʨʘ-

ʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʦʯʚʳ ʩʦʜʝʨʞʘʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ. ʉʫʭʦʡ ʦʩʪʘʪʦʢ ʩʦʩʪʘʚʣʷʝʪ ʩʦʪʳʝ ʜʦʣʠ ʧʨʦʮʝʥ-

ʪʘ.ʃʫʛʦʚʘʷ ʧʦʯʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ, 

ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʜʝʨʥʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩʥʘʯʘ-

ʣʘ ʧʦʩʪʝʧʝʥʥʦ, ʘ ʟʘʪʝʤ ʙʦʣʝʝ ʨʝʟʢʦ, ʫʤʝʥʴʰʘʝʪʩʷ. ɺʳʩʦʢʘʷ ʢʘʨʙʦʥʘʪʥʦʩʪʴ ʵʪʠʭ ʧʦʯʚ ʧʦ ʚʩʝʤʫ 

ʧʨʦʬʠʣʶ ʦʙʫʩʣʦʚʣʝʥʘ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʤ ʩʦʩʪʘʚʦʤ ʧʦʜʧʳʪʠʚʘʶʱʠʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʀʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʬʠʪʦʤʘʩʩʝ ʩʪʝʧʥʦʛʦ ʠ ʣʫʛʦʚʦʛʦ ʬʠʪʦʮʝʥʦ-

ʟʦʚ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʪʘʙʣ. 2). ʉʦʜʝʨʞʘʥʠʝ ʈ ʠ ɸI ʚ ʨʘʟʥʦʪʨʘʚʴʝ 

ʦʙʝʠʭ ʬʠʪʦʮʝʥʦʟʦʚ ʙʣʠʟʢʦ. ɺ ʣʫʛʦʚʳʭ ʟʣʘʢʘʭ ʠ ʨʘʟʥʦʪʨʘʚʴʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʝʧʥʳʤʠ ʩʦ-

ʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ Si, K, CI, Ca, Mg, S. ʋʩʪʘʥʦʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʂ ʜʣʷ ʚʩʝʭ ʙʦʪʘʥʠʯʝ-

ʩʢʠʭ ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ ʩʪʝʧʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ. ʆʧʨʝʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʙʦʙʦʚʳʝ ï ʂ ʠ ʉʘ; ʟʣʘʢʠ ï Si ʠ ʂ; ʧʦʣʳʥʴ ï ʂ, 

ʉʘ ʠ S; ʨʘʟʥʦʪʨʘʚʴʝ ʣʫʛʘ ʠ ʩʪʝʧʠ ï ʂ ʠ ʉʘ. 

ʊʘʙʣʠʮʘ 2 

ʉʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʬʠʪʦʤʘʩʩʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ 

 

ʉʪʨʫʢʪʫʨʘ ʬʠʪʦʤʘʩʩ r ɿʦʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʛ/ʤ
2
 

 Si ʂ ʉʝ ʉʘ Mg ʈ S ɸl 

ʉʪʝʧʥʦʡ ʬʠʪʦʮʝʥʦʟ 

ɹʦʙʦʚʳʝ 0,0Ñ0,0 0,1Ñ0,0 0,0Ñ0,0 0,1Ñ0,0 0,0Ñ0,0 0,0Ñ0,0 0,0Ñ0,0 0,0Ñ0,0 

ɿʣʘʢʠ 1,0Ñ0,0 1,5Ñ0.5 0,3Ñ0.0 0.4Ñ0,1 0,2Ñ0,1 0,2Ñ0,1 0,2Ñ0,0 0,1Ñ0.1 

ʈʘʟʥʦʪʨʘʚʴʝ 0,1Ñ0,0 0,6Ñ0,1 0,1Ñ0,0 0,4Ñ0,1 0,0Ñ0,0 0,1Ñ0,0 0,1Ñ0,0 0,1Ñ0,0 

ɺʝʪʦʰʴ 0,9Ñ0,1 0,4Ñ0.0 0,1Ñ0,0 0,5Ñ0,1 0,2Ñ0,0 0,1Ñ0,0 0,1Ñ0,01 0,2Ñ0,0 

ʇʦʜʩʪʠʣʢʘ 2,1Ñ0,1 0,5Ñ0,0 0,0Ñ0,0 1,2Ñ0,1 0.3Ñ0,0 0,1Ñ0,0 0,2Ñ0,0 0,7Ñ0,1 

ʇʦʣʳʥʴ 0.4Ñ0,1 2,1Ñ0,1 0,3Ñ0,0 1,1Ñ0,1 0,3Ñ0,0 0,3Ñ0,0 0,5Ñ0,1 0,2Ñ0,0 

ʂʦʨʥʠ 0-20 ʩʤ. 32,2Ñ1,6 6,1Ñ0,3 0,6Ñ0.1 17,8Ñ0,1 6,0Ñ0,3 1,5Ñ0,1 2,3Ñ0,2 13,0Ñ0,6 

 20- 40 ʩʤ. 4,8Ñ0,7 1,0Ñ0,0 0,1Ñ0,0 1,9Ñ0,3 1,1Ñ0,2 0,2Ñ0,0 0,2Ñ0,0 2,2Ñ0,3 

ʃʫʛʦʚʦʡ ʬʠʪʦʮʝʥʦʟ 

ɿʣʘʢʠ 4,4Ñ0,3 3,9Ñ0,2 1,5Ñ0,1 1,0Ñ0,1 0,6Ñ0,0 0,4Ñ0,0 0,6Ñ0,0 0,3Ñ0,0 

ʈʘʟʥʦʪʨʘʚʴʝ 0,3Ñ0,0 1,9Ñ0,2 0,6Ñ0,0 1,6Ñ0,1 1,1Ñ0,1 0,1Ñ0,0 0,7Ñ0,1 0,1Ñ0,0 

ɺʝʪʦʰʴ 6,2Ñ0,2 1,6Ñ0,1 3,0Ñ0,0 2,4Ñ0,1 1,2Ñ0,0 0,3Ñ0,0 0,7Ñ0,0 0,5Ñ0,0 

ʇʦʜʩʪʠʣʢʘ 4,6Ñ0,2 1,0Ñ0,0 0,2Ñ0,0 4,9Ñ0,2 1,3Ñ0,1 0,4Ñ0,0 0,6Ñ0,0 0,7Ñ0,0 

ʂʦʨʥʠ 0-20 ʩʤ 43,4Ñ4,2 10,2Ñ0,6 2,3Ñ0,1 81,9Ñ7,9 19,4Ñ1,1 2,4Ñ0,1 8,3Ñ0,8 0,7Ñ1,0 

20-40 ʩʤ 9,8Ñ1,5 2,4Ñ0,1 0,6Ñ0,1 24,5Ñ0,5 5,7Ñ0,7 0,6Ñ0,1 2,6Ñ1,0 3,5Ñ0,2 

 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ ʚ ʚʝʪʦʰʴ ʧʨʦʠʩʭʦʜʪ̫ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦ-

ʜʝʨʞʘʥʠʠ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʦʙʦʠʭ ʬʠʪʦʮʝʥʦʟʘʭ ʩʦʜʝʨʞʘʥʠʝ ʈ, ɸI ʠ S ʚ ʚʝʪʦʰʠ ʚ ʤʝʥʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʦʙʦʛʘʱʝʥʠʝ ʚʝʪʦʰʠ Si ʚ ʩʪʝʧʥʦʤ ʬʠʪʦʮʝʥʦʟʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʤrʠ ʵʣʝʤʝʥʪʘʤʠ (ʉʘ, 

ʄg) ï ʚ ʣʫʛʦʚʦʤ ʬʠʪʦʮʝʥʦʟʝ. ʇʨʦʠʩʭʦʜʪ̫ ʧʦʪʝʨʠ ʠʟ ʚʝʪʦʰʠ ʣʝʛʢʦʧʦʜʚʠʞʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʂ, 

ʉI) ʚ ʩʪʝʧʥʦʤ ʬʠʪʦʮʝʥʦʟʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ ʚ ʚʝʪʦʰʴ ʧʨʦʠʩʭʦʜʠʪ ʦʙʝʜʥʝʥʠʝ ʦʜ-

ʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʦʙʦʛʘʱʝʥʠʝ ï ʜʨʫʛʠʤʠ. ʄʳ ʦʙʲʷʩʥʷʝʤ ʵʪʦʪ ʬʘʢʪ ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʧʨʦʮʝʩ-

ʩʦʚ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ï ʨʝʫʪʠʣʠʟʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʨʘʩʪʫʱʠʤʠ ʠ ʘʢʪʠʚʥʦ ʚʝʛʝʪʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘ-

ʤʠ ʨʘʩʪʝʥʠʡ. ɺʪʦʨʦʡ ʧʨʦʮʝʩʩ ï ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʚʝʪʦʰʠ ʘʪʤʦʩʬʝʨ-

ʥʳʤʠ ʦʩʘʜʢʘʤʠ. 



22 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʝʜʥʝʥʠʝ ʚʝʪʦʰʠ ʵʣʝʤʝʥʪʘʤʠ ï ʙʠʦʛʝʥʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʚ ʘʢʪʠʚ-

ʥʦʤ (ʨʝʫʪʠʣʠʟʘʮʠʷ), ʪʘʢ ʠ ʚ ʧʘʩʩʠʚʥʦʤ (ʚʳʰʝʣʘʯʠʚʘʥʠʠ) ʧʨʦʮʝʩʩʘʭ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʠʯʠʥʳ 

ʦʙʦʛʘʱʝʥʠʷ ʚʝʪʦʰʠ ʟʦʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʪʦ, ʧʦ ʤʥʝʥʠʶ ʊʠʪʣʷʥʦʚʦʡ, ʊʠʭʦʤʠʨʦʚʦʡ [12], 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʘʢʪʠʚʥʘʷ ʪʨʘʥʩʣʦʢʘʮʠʷ ʵʣʝʤʝʥʪʦʚ (Si) ʚ ʩʪʘʨʝʶʱʠʝ ʦʨʛʘʥʳ, ʭʦʪʷ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʷʩʥʦ. 

ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚʝʪʦʰʠ ʚ ʧʦʜʩʪʠʣʢʫ ʚ ʠʟʫʯʘ-

ʝʤʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʩʪʝʧʥʦʤ ʬʠʪʦʮʝʥʦʟʝ ʩʦʜʝʨʞʘʥʠʝ Si, Ca, Mg ʠ 

AI ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨ ̫ʉI, ʘ ʩʦʜʝʨʞʘʥʠʝ ʂ, ʈ ʠ S ʤʘʣʦ ʠʟʤʝʥʝ̫ʪ-

ʩʷ. ɺ ʣʫʛʦʚʦʤ ï ʧʨʦʠʩʭʦʜʠʪ ʦʙʝʜʥʝʥʠʝ ʧʦʜʩʪʠʣʢʠ ʂ ʠ ʉI, ʩʦʜʝʨʞʘʥʠʝ ʉʘ ʠ ɸI ʚʦʟʨʘʩʪʘʝʪ. 

ʄʘʣʦ ʠʟʤʝʥʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʄg, P ʠ S. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʙʝʜʥʝʥʠʝ ʧʦʜʩʪʠʣʢʠ ʟʦʣʴʥʳʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʤʘʩʩʳ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʯʠʥʳ ʦʙʦʛʘʱʝʥʠʷ ʧʦʜʩʪʠʣʢʠ ʘʣʶʤʠʥʠʝʤ ʅ.ʀ. ɹʘʟʠʣʝʚʠʯ [1] ʚʳʩʢʘ-

ʟʘʣʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ï ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ ʛʫʤʫʩʦʚʳʭ ʢʠʩʣʦʪ ʥʘ 

ʤʠʥʝʨʘʣʴʥʫʶ ʯʘʩʪʴ ʧʦʯʚʳ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʘʥʩʣʦʢʘʮʠʠ ʝʛʦ ʠʟ ʧʦʯʚʳ ʚ ʧʦʜʩʪʠʣʢʫ. ʆʙʱʠʤ 

ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʜʟʝʤʥʦʡ 

ʬʠʪʦʤʘʩʩʝ ʚʳʰʝ, ʯʝʤ ʚ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʝ. ʈʘʟʣʠʯʠʝ ʚ ʩʦʜʝʨʞʘʥʠʠ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʢʦʨʥʷʭ ʥʘ ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʝ ʚʳʨʘʞʝʥʦ ʩʠʣʴʥʝʝ. ʅʘ ʛʣʫʙʠʥʝ 20ï40 ʩʤ. ʩʦʜʝʨʞʘʥʠʝ ʚʩʝʭ 

ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʦʙʦʠʭ ʬʠʪʦʮʝʥʦʟʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ ʦʙʦʠʭ ʬʠʪʦʮʝʥʦʟʦʚ ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʦʜʝʨʞʠʪʩʷ Si ʠ ʉʘ. ʅʘ ʚʳʩʦ-

ʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʫʢʘʟʳʚʘʶʪ ʠ ʜʨʫʛʠʝ ʘʚʪʦʨʳ [2, 6]. ɺʦʟʤʦʞʥʦ, ʢʦʨʥʝʚʦʡ ʩʠ-

ʩʪʝʤʝ ʧʨʠʥʘʜʣʝʞʠʪʴ ʦʩʦʙʘʷ ʨʦʣʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʘʢʢʫʤʫʣʷʮʠʝʡ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʬʠʪʦʤʘʩʩʳ, ʤʳ ʧʦʧʳʪʘ-

ʣʠʩʴ ʦʮʝʥʠʪʴ ʤʘʩʰʪʘʙʳ ʚʦʚʣʝʯʝʥʠʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʝʝ 

ʬʨʘʢʮʠʠ. ʊʘʢ, ʚ ʣʫʛʦʚʦʤ ʬʠʪʦʮʝʥʦʟʝ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʦʡ ʚ ʢʨʫʛʦʚʦʨʦʪ ʚʦʚʣʝʢʘʝʪʩʷ ʜʦ 19,2 

ʛ/ʤ
2
 ʵʣʝʤʝʥʪʦʚ, ʘ ʧʦʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʦʡ ï 229,1 ʛ/ʤ

2
, ʘ ʚ ʩʪʝʧʥʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10,8 ʠ 91,1 

ʛ/ʤ
2 
(ʪʘʙʣ. 3), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʠʟʫʯʘʝʤʳʭ ʬʠʪʦʮʝʥʦʟʦʚ 

ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʢʨʫʛʦʚʦʨʦʪʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʊʘʙʣʠʮʘ 3 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʣʫʛʦʚʦʤ ʠ ʩʪʝʧʥʦʤ  

ʬʠʪʦʮʝʥʦʟʘʭ, ʛ/ʤ
2
 

ʕʣʝʤʝʥʪ 

ɺʦʚʣʝʢʘʝʪʩʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ 

ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʦʡ ʢʦʨʥʝʚʦʡ ʬʠʪʦʤʘʩʩʦʡ 

ʣʫʛ ʩʪʝʧʴ ʣʫʛ ʩʪʝʧʴ 

Si 4,7 1,5 53,2 37,1 

ʂ 5,8 4,3 12,6 7,1 

ʉʝ 2,1 0,6 2,9 0,6 

ʉʘ 2,6 2,0 106,4 19,7 

Mg 1,7 0,5 25,2 7,1 

ʈ 0,5 0,6 3,0 1,6 

S 1,3 0,8 10,9 2,5 

ɸl 0,4 0,3 14,2 15,3 

ʉʫʤʤʘ ʵʣʝʤʝʥʪʦʚ 19,1 10,6 228,4 91,0 

 

ɺ ʚrʦʜʳ 

 

1. ʂʨʫʛʦʚʦʨʦʪ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʣʫʛʦʚʦʤ ʬʠʪʦʮʝʥʦʟʝ ʧʨʦʪʝʢʘʝʪ ʙʦʣʝʝ ʘʢʪʠʚʥʦ, ʯʝʤ 

ʚ ʩʪʝʧʥʦʤ ʬʠʪʦʮʝʥʦʟʝ. 

2. ʆʙʱʠʤ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʚ ʧʦʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʝ ʚʳʰʝ, ʯʝʤ ʚ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʝ. ɺʦʟʤʦʞʥʦ, ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ 

ʧʨʠʥʘʜʣʝʞʠʪ ʦʩʦʙʘʷ ʨʦʣʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʘʢʢʫʤʫʣʷʮʠʝʡ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. 

3. ʇʨʠ ʧʝʨʝʭʦʜʝ ʟʝʣʝʥʦʡ ʬʠʪʦʤʘʩʩʳ ʚ ʚʝʪʦʰʴ ʠ ʚʝʪʦʰʠ ʚ ʧʦʜʩʪʠʣʢʫ ʧʨʦʠʩʭʦʜʠʪ ʦʙʝʜ-

ʥʝʥʠʝ ʦʜʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʦʙʦʛʘʱʝʥʠʝ ʜʨʫʛʠʤʠ. 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʝʜʢʦʛʦ ʵʥʜʝʤʠʯʥʦʛʦ 

ʚʠʜʘ Atraphaxis daghestanica (O. Lovelius) O. Lovelius. ɺʠʜ ʚʢʣʶʯʝʥ ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫ ɼʘʛʝ-

ʩʪʘʥʘè [1] (3 ʢʘʪʝʛʦʨʠʷ, ʨʝʜʢʠʡ ʚʠʜ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʎʫʤʘʜʠʥʩʢʦʤ ʠ ɹʦʪ-

ʣʠʭʩʢʦʤ ʨʘʡʦʥʘʭ ɼʘʛʝʩʪʘʥʘ, ʛʜʝ ʚʳʷʚʣʝʥʳ ʜʚʝ ʢʨʫʧʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʛʨʫʧ-

ʧʳ ʦʩʦʙʝʡ A. daghestanica. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʎʫʤʘʜʠʥʩʢʦʤ ʨʘʡʦʥʝ ʦʩʦʙʠ ʠʤʝʶʪ ʙʦʣʝʝ 

ʢʨʫʧʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʫʩʪʦʚ, ʯʝʤ ʚ ɹʦʪʣʠʭʩʢʦʤ. ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝ-

ʥʠʡ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʫʩʪʘ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʧʦʢʘʟʘʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟ-

ʣʠʯʠʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ. ʋʨʦʚʝʥʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪ 

ʧʦʚʳʰʝʥʥʦʛʦ ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ [2]. ʉʨʝʜʠ ʦʩʦʙʝʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʜʦʤʠʥʠʨʫ-

ʶʪ ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Atraphaxis daghestanica, ʵʥʜʝʤʠʢ, ʨʝʜʢʠʡ ʚʠʜ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ, ʠʟʤʝʥʯʠ-

ʚʦʩʪʴ, ʚʦʟʨʘʩʪʥʦʡ ʩʧʝʢʪʨ. 
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The morphological characteristics of the bushes of a rare endemic species Atraphaxis daghestanica 

(O. Lovelius) O. Lovelius are given in the article. It is included  in the "Red Book of Dagestan" [1] 

(3 category, a rare species). Studies are conducted in Tsumadin and Botlikh districts of Dagestan, 

and two large geographically isolated groups of individuals A. daghestanica are revealed. It has 

been revealed that morphometric parameters of bushes were  larger in Tsumadin area than in Bot-

likh. Comparison of the average values of biometric indicators by Student's test showed a signifi-

cant difference between the groups. Levels of variability characterized from high to very high [2]. 

The young generative and middle-aged generative individuals are dominated in a quantitative sense 
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spectrum. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʣʦʞʥʦʩʪʴ ʦʨʦʛʨʘʬʠʠ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʦʩʪʘʪʦʯʥʦ ʦʨʠʛʠʥʘʣʴʥʦʡ ʬʣʦʨʳ ʠ ʩʚʦʝʦʙʨʘʟʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘʛʦʨʥʦ-

ʢʩʝʨʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʥʘʣʠʯʠʝʤ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʛʦ ʯʠʩ-

ʣʘ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, ʢʘʢ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʟʘʥʠʤʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʦʞʝ-

ʥʠʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʳʭ, ʠʟʚʝʩʪʥʳʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ [3]. ʕʥʜʝ-

ʤʠʟʤ, ʢʘʢ ʷʚʣʝʥʠʝ, ʩʚʦʡʩʪʚʝʥʥʦʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʬʣʦʨʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʣʦʨʠʩʪʘʤʠ ʧʦʢʘʟʘ-

ʪʝʣʝʤ ʝʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʪʨʘʞʘʝʪ ʩʘʤʦʙʳʪʥʦʩʪʴ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʬʣʦʨ [4ï6]. 
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ʕʥʜʝʤʠʯʥʳʝ ʚʠʜʳ ʚ ʧʨʠʨʦʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʙʦʣʴʰʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʫʟʢʠʝ 

ʘʨʝʘʣʳ. ʆʥʠ ʯʘʱʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʩʪʘʥʦʚʷʪʩʷ ʨʝʜʢʠʤʠ ʠ ʠʩʯʝʟʘʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʬʣʦʨʳ, ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʦʥʠ ʠʩʯʝʟʘʶʪ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ. 

ʆʙʲʝʢʪ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï Atraphaxis daghestanica (Polygonaceae), ʚʭʦʜʠʪ ʚ ʩʧʠ-

ʩʦʢ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ɼʘʛʝʩʪʘʥʘ [1], ʛʜʝ ʫʢʘ-

ʟʘʥʦ ʯʝʪʳʨʝ ʣʦʢʘʣʴʥʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ: ʎʫʤʘʜʠʥʩʢʠʡ (ʩʩ. ʕʯʝʜʘ, ʂʦʯʘʣʠ), ɹʦʪʣʠʭʩʢʠʡ (ʩ. 

ʄʫʥʠ), ʋʥʮʫʢʫʣʴʩʢʠʡ (ʩʩ. ɸʨʘʢʘʥʠ, ʀʨʛʘʥʘʡ), ɸʭʪʳʥʩʢʠʡ (ʩ. ɸʭʪʳ) ʨʘʡʦʥʳ. Atraphaxis 

daghestanica (syn. A. billardieri Jaub. et Spach subsp. daghestanica O. Lovelius, A. tournefortii 

Jaub. et Spach.) ʨʘʩʪʦʧʳʨʝʥʦ-ʚʝʪʚʠʩʪʳʡ ʢʫʩʪʘʨʥʠʢ ʚʳʩʦʪʦʡ 30ï80 ʩʤ. ʩ ʪʦʣʩʪʳʤ ʩʪʚʦʣʦʤ ʠ 

ʪʦʥʢʠʤʠ ʫʜʣʠʥʝʥʥʳʤʠ, ʧʨʷʤʳʤʠ ʠʣʠ ʩʣʝʛʢʘ ʠʟʚʠʣʠʩʪʳʤʠ ʥʝʢʦʣʶʯʠʤʠ, ʜʦ ʚʝʨʭʫʰʢʠ ʦʙ-

ʣʠʩʪʚʝʥʥʳʤʠ ʠʣʠ ʟʘʢʘʥʯʠʚʘʶʱʠʤʠʩʷ ʮʚʝʪʢʘʤʠ ʚʝʪʚʷʤʠ. 

ʈʦʜ Atraphaxis L. ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 25 ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʟʦʥʘʭ ʧʫʩʪʳʥʴ, ʩʪʝ-

ʧʝʡ ʠ ʥʘʛʦʨʥʳʭ ʩʫʭʠʭ ʦʙʣʘʩʪʷʭ ɺʦʩʪʦʯʥʦʛʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ, ʇʝʨʝʜʥʝʡ, ʎʝʥʪʨʘʣʴʥʦʡ ʠ 

ʉʨʝʜʥʝʡ ɸʟʠʠ, ʂʘʚʢʘʟʘ, ʂʨʳʤʘ, ʇʦʚʦʣʞʴʷ. ɺʦ ʬʣʦʨʝ ʂʘʚʢʘʟʘ ʧʨʝʜʩʪʘʚʣʝʥʦ 5 ʚʠʜʦʚ [7], ʚ ɼʘ-

ʛʝʩʪʘʥʝ 2 ʚʠʜʘ [8] ï A. replicata ʠ A. daghestanica. 

ʀʟʫʯʝʥʠʶ ʧʦʧʫʣʷʮʠʡ ʨʦʜʘ Atraphaxis ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʚ ʯʝʪʳʨʸʭ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟ-

ʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʣʠʩʪʴʝʚ ʠ ʩʦʮʚʝʪʠʡ Atraphaxis frutescens (L.) C Koch. [9], ʪʘʢʞʝ ʠʟʫʯʝ-

ʥʦ ʩʦʩʪʦʷʥʠʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ [10]. ʀʩʩʣʝʜʦʚʘʥʘ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʦʛʦ ʚ ʩʘʤʘʨʩʢʦʡ ʬʣʦʨʝ Atraphaxis frutescens ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ ʥʘ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷ [11]. ʈʘʙʦʪʘ O.V. Yurtseva, E.E. Severova, I.Y. 

Bovina [12] ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʪʘʢʩʦʥʦʤʠʠ ʨʦʜʘ Atraphaxis. B. Zhe Xua, C. Ming-Li Zhanga 

[13] ʥʘ ʧʨʠʤʝʨʝ ʵʥʜʝʤʠʯʥʦʛʦ ʚʠʜʘ Atraphaxis manshurica ʠʟʫʯʝʥʦ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʚʠʜʘ ʚ ʨʝʛʠʦʥʝ. 

ʈʘʩʪʝʥʠʷ ʨʦʜʘ Atraphaxis L. ʧʨʦʷʚʣʷʶʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢ-

ʪʠʚʥʦʩʪʴ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʢʨʘʩʠʣʴʥʳʝ, ʜʫʙʠʣʴʥʳʝ, ʞʠʨʥʦ-ʤʘʩʣʠʯʥʳʝ, ʢʦʨʤʦʚʳʝ ʠ ʤʝʜʦ-

ʥʦʩʥʳʝ, ʠʭ ʧʦʙʝʛʠ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʜʠʘʨʝʝ. ʂʦʤʧʣʝʢʩ ɹɸɺ ʨʘʩʪʝʥʠʡ ʨʦʜʘ Atraphaxis ʦʙʫʩʣʘʚ-

ʣʠʚʘʝʪ ʠʭ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ. ɺ ʥʘʜʟʝʤʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʦʨʛʘʥʘʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʬʣʘʚʦ-

ʥʦʣʳ, ʬʣʘʚʘʥʳ, ʬʣʘʚʦʥʳ, ʘʥʪʨʘʭʠʥʦʥʳ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ, ʜʫ-

ʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʘʣʢʘʣʦʠʜʳ [14ï16]. 

ɺ ʫʩʣʦʚʠʷʭ ɼʘʛʝʩʪʘʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʦʜʫ Atraphaxis ʥʝ ʧʨʦʚʝʜʝʥʳ, ʠʤʝʶʪʩʷ ʪʦʣʴʢʦ 

ʢʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʚ çʂʨʘʩʥʦʡ ʢʥʠʛʝ ɼʘʛʝʩʪʘʥʘè [1]. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ 

ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʫʩʪʦʚ A. daghestanica. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ  

 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦ-

ʨʠʠ ʚ ɻʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ ʦʙʥʘʨʫʞʝʥʳ ʜʚʝ ʢʨʫʧʥʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ɸʥʜʠʡʩʢʠʤ ʭʨʝʙʪʦʤ ʛʨʫʧ-

ʧʳ Atraphaxis daghestanica. ʇʝʨʚʘʷ ï ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʎʫʤʘʜʠʥʩʢʦʤ ʨʘʡʦʥʝ (ʩ. ʕʯʝʜʘ, ʉ.ʐ. 

42Á26'020" ɺ.ɼ. 46Á00'430", h=1126 ʤ ʥʘʜ ʫʨ.ʤ.), ʚʪʦʨʘʷ ï ʚ ɹʦʪʣʠʭʩʢʦʤ ʨʘʡʦʥʝ (ʩ. ʄʫʥʠ, ʩ. 

ɹʦʪʣʠʭ, ʉ.ʐ. 42Á40'727" ɺ.ɼ. 46Á15'912", h=843 ʤ. ʥʘʜ ʫʨ. ʤ.). 

ɺ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ ʠ ʰʠʨʠʥʳ ʢʫʩʪʦʚ Atraphaxis 

daghestanica. ɺʳʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʨʘʩʪʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘ-

ʙʦʪʘʤʠ ʊ.ɸ. ʈʘʙʦʪʥʦʚʘ [17] ʠ ɸ.ɸ. ʋʨʘʥʦʚʘ [18]. ʕʪʘʧ ʦʪ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ ʦʩʦʙʠ ʜʦ ʧʝʨʝʭʦʜʘ 

ʝʛʦ ʚ ʛʝʥʝʨʘʪʠʚʥʫʶ ʬʘʟʫ ʦʙʦʟʥʘʯʝʥ ʢʘʢ ʚʠʨʛʠʥʠʣʴʥʳʡ (v) ʙʝʟ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʥʘ ʶʚʝʥʠʣʴʥʦʝ 

(j) ʠ ʠʤʤʘʪʫʨʥʦʝ (im) ʩʦʩʪʦʷʥʠʷ. 

ʋ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʠʥʷʪʦʡ ʧʝʨʠʦʜʠʟʘʮʠʠ ʦʥʪʦʛʝʥʝʟʘ ʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʷ: g1, g2, g3 (ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ, ʩʨʝʜ-

ʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ, ʩʪʘʨʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ) [19]. 
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g1 ï ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʷʚʣʝʥʠʝʤ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ, ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘʜ ʦʪʤʠʨʘʥʠʝʤ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʠ-

ʪʘʣʠʪʝʪʘ. 

g2 ï ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʨʘʩʪʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʙʠʦʤʘʩʩʳ, ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʠʪʘʣʠʪʝʪʘ. 

g3 ï ʩʪʘʨʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʦʪʤʠʨʘʥʠʷ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʥʠʞʝʥʠʝ ʛʝʥʝʨʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ ʫʤʝʥʴʰʝ-

ʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʨʠʨʦʩʪʘ [20]. 

ʇʦʩʪʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʦʪʤʠʨʘʥʠʷ ʥʘʜ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʦʪʩʫʪʩʪʚʠʝʤ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʧʨʠʨʦʩʪʘ, ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʞʠʟʥʝʥʥʦʩʪʠ 

(ʩʫʙʩʝʥʠʣʴʥʳʝ ʦʩʦʙʠ ï ss) ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʩ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʠʪʘʣʠʪʝʪʘ (ʩʝʥʠʣʴʥʳʝ ʦʩʦʙʠ ï s). 

ʆʙʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʤʥʦʛʦʤʝʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʦʡ ʠʭ ʜʦʣʠ ʚʣʠʷʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

 

ɺ ʎʫʤʘʜʠʥʩʢʦʤ ʨʘʡʦʥʝ ɼʘʛʝʩʪʘʥʘ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʨʦʠʟʨʘʩʪʘʥʠʝʤ A. daghestanica ʧʨʦ-

ʠʟʨʘʩʪʘʝʪ 45 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 11 ʦʪʥʦʩʷʪʩʷ ʢ ʜʨʝʚʝʩʥʳʤ. ʊʘʢʠʝ ʜʨʝʚʝʩʥʳʝ ʚʠʜʳ, 

ʢʘʢ Celtis glabrata, Salix alba, Juniperus polycarpos, Ephedra procera, Cotinus coggygria, Rosa 

sp., Rhamnus pallasii, Astragalus denudatus, Solanum persicum ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ A. daghestanica ʝʜʠʥʠʯʥʦ. ʇʦʩʪʦʷʥʥʳʤʠ ʩʧʫʪʥʠʢʘʤʠ Atraphaxis 

daghestanica ʚ ʎʫʤʘʜʠʥʩʢʦʤ ʨʘʡʦʥʝ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʜʨʝʚʝʩʥʳʝ ʚʠʜʳ ʢʘʢ, ʉerasus incana ʠ 

Spiraea hypericifolia, ʘ ʚ ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ ʧʨʝʦʙʣʘʜʘʶʪ Crepis caucasigena ʠ Parietaria judaica. 

ʉʘʤʳʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ ʩʝʤʝʡʩʪʚʘ Asteraceae, 

Poaceae, Lamiaceae (5ï6 ʚʠʜʦʚ), Fabaceae ʠ Rosaceae ʠʤʝʪʁ ʧʦ 3 ʚʠʜʘ, ʦʩʪʘʣʴʥʳʝ ʩʝʤʝʡʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ 1ï2 ʚʠʜʘʤʠ. 

ɺ ɹʦʪʣʠʭʩʢʦʤ ʨʘʡʦʥʝ ɼʘʛʝʩʪʘʥʘ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʧʨʦʠʟʨʘʩʪʘʥʠʝʤ A. daghestanica ʧʨʦ-

ʠʟʨʘʩʪʘʝʪ 48 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 11 ʦʪʥʦʩʷʪʩʷ ʢ ʜʨʝʚʝʩʥʳʤ. ʊʘʢʠʝ ʜʨʝʚʝʩʥʳʝ ʚʠʜʳ, 

ʢʘʢ ʉerasus incana, Spiraea hypericifolia, Paliurus spina-christi, Salsola dendroides, ɺerberis 

vulgaris, Nitraria schober, Reaumuria hypericioides, Krascheninnikovia ceratoides, Artemisia 

salsoloides, Artemisia marschalliana ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ A. 

daghestanica ʝʜʠʥʠʯʥʦ. ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʷʚʣʷʶʪʩʷ 

Botriochloa ischaemum, Artemisia taurica, Colutea orientalis, Convolvulus arvensis. ʇʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʦʩʪʠ ʚʠʜʘʤʠ ʚʝʜʫʱʠʤʠ ʩʝʤʝʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ Asteraceae ʠ Fabaceae, ʩʦʜʝʨʞʘʱʠʝ ʧʦ 7 

ʚʠʜʦʚ, ʟʘʪʝʤ Lamiaceae, ʚʢʣʶʯʘʶʱʝʝ 6 ʚʠʜʦʚ, Poaceae ï 4, Chenopodiaceae ï 3, 

Zygophyllaceae ï 3, ʦʩʪʘʣʴʥʳʝ ʩʝʤʝʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 1ï2 ʚʠʜʘʤʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʚʫʭ ʛʨʫʧʧ ʦʩʦʙʝʡ A. daghestanica ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʩʪʝʥʠʷ çʮʫʤʘʜʠʥ-

ʩʢʦʡè ʛʨʫʧʧʳ ʠʤʝʶʪ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʫʩʪʦʚ, ʯʝʤ ʫ çʙʦʪʣʠʭ-

ʩʢʦʡè (ʪʘʙʣ. 1). ʅʠʟʢʠʝ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʦʙʝʡ ʩʚʷʟʘʥʳ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʩ 

ʘʨʠʜʥʦʩʪʴʶ ʩʢʣʦʥʘ ʘʥʜʠʡʩʢʦʛʦ ʭʨʝʙʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ çʮʫʤʘʜʠʥ-

ʩʢʦʡè ʛʨʫʧʧʳ. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʫʩʪʦʚ 

Atraphaxis daghestanica 

 

ʈʘʡʦʥ ɺʳʩʦʪʘ ʢʫʩʪʘ, ʩʤ. ʐʠʨʠʥʘ, ʩʤ. 
ʭ Ñ Sx CV,% ʭ Ñ Sx CV,% 

ʎʫʤʘʜʠʥʩʢʠʡ ʩ. ʕʯʝʜʘ 57,9Ñ 4,29 33,9 67,3Ñ7,54 51,2 

ɹʦʪʣʠʭʩʢʠʡ ʩ. ɹʦʪʣʠʭ 40,9Ñ1,55 23,4 46,3Ñ2,54 33,8 

ʩ. ʄʫʥʠ 30,4Ñ0,94 21,1 43,7Ñ3,34 52,4 

 

http://www.sadowod.ru/content/page/vishnya
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʬʘʢʪʦʨ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ A. 

daghestanica ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ (ʥʘ 99,9 %-ʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ) ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʘʨʘʤʝʪʨʦʚ ʢʫʩʪʦʚ A. daghestanica. ɺʳʷʚʣʝʥʳ ʜʦʩʪʦ-

ʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 

ɿʥʘʯʝʥʠʷ t-ʢʨʠʪʝʨʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʫʩʪʦʚ  

Atraphaxis daghestanica 

 

ɺʠʜ ɺʳʩʦʪʘ ʢʫʩʪʘ ʐʠʨʠʥʘ ʢʫʩʪʘ 

A. daghestanica 3,77***  2,63***  

ʇʨʠʤʝʯʘʥʠʝ: *- P < 0.05; ** - P < 0.01; ***- P < 0.001. 

 

ʇʨʠ ʦʮʝʥʢʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʚʘ-

ʨʴʠʨʦʚʘʥʠʷ ʧʨʠʟʥʘʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʤʫ (CV=21-30 %) ʠ ʚʳʩʦʢʦʤʫ (CV=31-40 %) 

ʫʨʦʚʥʶ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦ ʧʨʠʟʥʘʢʫ çʚʳʩʦʪʘ ʢʫʩʪʘè, ʚʳʩʦʢʦʤʫ (CV=31-40 %) ʠ ʦʯʝʥʴ ʚʳʩʦʢʦ-

ʤʫ (CV>40%) ʧʦ ʧʨʠʟʥʘʢʫ çʰʠʨʠʥʘ ʢʫʩʪʘè. 

ɼ.ʂ. ʂʦʩʪʠʢʦʚ, ɽ.ɺ. ɹʘʥʘʝʚ [9] ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

Atraphaxis frutescens (L.) C. Koch ʚ ʉʠʙʠʨʠ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʣʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʮʝʥʦʧʦʧʫʣʷ-

ʮʠʷʤʠ ʧʦ ʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʯʪʦ ʦʥʠ ʦʙʲʷʩʥʷʶʪ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ʇʨʠ ʧʦʤʦʱʠ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʠʪʦʛʘʤ ʨʝʛʨʝʩʩʠʠ ʦʧʨʝʜʝʣʝʥʘ ʜʦʣʷ ʚʣʠʷʥʠʷ 

ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ ʚʳʩʦʪʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʥʘ ʠʟʫʯʘʝʤʳʝ ʧʨʠʟʥʘʢʠ. ʌʘʢʪʦʨ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩ-

ʪʘʥʠʷ ʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʩʝʭ ʫʯʪʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʪʘʙʣ. 3). ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʥʘʜ ʫʨ. ʤ. ʠ ʠʟʫʯʘʝʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʠ ʜʝʪʝʨʤʠʥʘʮʠʠ ʜʣʷ ʫʯʠʪʳʚʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʊʘʙʣʠʮʘ 3 

ʈʝʟʫʣʴʪʘʪʳ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʬʘʢ-

ʪʦʨʫ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

 

ʇʨʠʟʥʘʢʠ ʌʘʢʪʦʨ ɺʳʩʦʪʘ 

ʢʫʩʪʘ 

Atraphaxis 

daghestanica 

h2,% 57,4***  

r2,% 31,7***  

rxy  0,56***  

ʇʨʠʤʝʯʘʥʠʝ: h
2
 ï ʩʠʣʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ; r

2
 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ; rxy ï ʢʦʬɻ-

ʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʳʩʦʪʥʳʤ ʫʨʦʚʥʝʤ ʠ ʠʟʫʯʘʝʤʳʤ ʧʨʠʟʥʘʢʦʤ, *ï P<0,05. 

 

ʅʘ ʨʠʩ. 2 ʠ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪ ʧʦ ʧʨʠʟʥʘʢʘʤ çʚʳʩʦʪʘ 

ʢʫʩʪʘè ʠ çʰʠʨʠʥʘ ʢʫʩʪʘè ʜʣʷ ʦʩʦʙʝʡ A. daghestanica, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʎʫʤʘʜʠʥʩʢʦʤ ʨʘʡ-

ʦʥʝ. ʂʘʢ ʚʠʜʥʦ ʧʦ ʛʨʘʬʠʢʘʤ, ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʢʫʩʪʳ ʩ ʚʳʩʦʪʦʡ 

ʦʪ 69 ʜʦ 81 ʩʤ, ʩ ʰʠʨʠʥʦʡ ʦʪ 36 ʜʦ 61 ʩʤ. 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʫʩʪʦʚ A. daghestanica ʧʦ ʢʣʘʩʩʦʚʳʤ ʠʥʪʝʨʚʘʣʘʤ, ʤʳ ʧʦʧʳʪʘʣʠʩʴ 

ʩʦʦʪʥʝʩʣʠ ʢʣʘʩʩʦʚʳʝ ʠʥʪʝʨʚʘʣʳ ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʫʩʪʦʚ ʧʦ 

ʧʨʠʟʥʘʢʫ çʚʳʩʦʪʘ ʢʫʩʪʘè (ʜʘʥʥʳʡ ʧʨʠʟʥʘʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʰʠʨʠʥʦʡè ʠʤʝʣ ʙʦʣʝʝ ʥʠʟʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ) ʧʦʣʫʯʠʣʦʩʴ ʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ: ʧʝʨʚʳʡ ʠʥʪʝʨʚʘʣ, ʦʪ 9 ʜʦ 20 

ʩʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʠʨʛʠʥʠʣʴʥʦʤʫ ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, 21ï32 ʩʤ, 33ï44 ʩʤ, 45ï56 ʩʤ ʧʦ 

ʧʨʠʟʥʘʢʫ çʚʳʩʦʪʘ ʢʫʩʪʘè ʩʦʦʪʚʝʪʩʪʚʫʝʪ g1 ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʠʥʪʝʨʚʘʣʳ ʩʦ ʟʥʘʯʝʥʠʷʤʠ 

57ï68 ʩʤ, 69ï81 ʩʦʦʪʚʝʪʩʪʚʫʶʪ g2 ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ɺʳʜʝʣʝʥʥʳʝ ʢʣʘʩʩʦʚʳʝ ʠʥʪʝʨʚʘ-

ʣʳ, ʟʘʥʠʤʘʶʱʠʝ ʧʝʨʚʦʝ ʠ ʚʪʦʨʦʝ ʤʝʩʪʘ, ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʪʥʦʩʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʢ ʤʦʣʦʜʳʤ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʤ ʛʝʥʝʨʘʪʠʚʥʳʤ ʦʩʦʙʷʤ (ʨʠʩ. 1 ʠ 2). ɾʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩ-

ʪʝʥʠʡ A. daghestanica, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʎʫʤʘʜʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʦʮʝʥʢʫ. 
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ʋ ʦʩʦʙʝʡ çʙʦʪʣʠʭʩʢʦʡè ʛʨʫʧʧʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʢʫʩʪʳ ʩ ʚʳʩʦʪʦʡ ʦʪ 35 ʜʦ 

40 ʩʤ, ʩ ʰʠʨʠʥʦʡ ʦʪ 35 ʜʦ 44 ʩʤ, ʯʪʦ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʝʥʦ ʥʘ ʛʨʘʬʠʢʘʭ (ʨʠʩ. 3 ʠ 4). ʋ çʙʦʪʣʠʭ-

ʩʢʦʡè ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ A. daghestanica ʤʳ ʪʘʢʞʝ ʧʦʧʳʪʘʣʠʩʴ ʩʦʦʪʥʝʩʣʠ ʢʣʘʩʩʦʚʳʝ ʠʥʪʝʨʚʘ-

ʣʳ ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ɺʳʜʝʣʝʥʥʳʝ ʢʣʘʩʩʦʚʳʝ ʠʥʪʝʨʚʘʣʳ, ʟʘʥʠʤʘʶʱʠʝ ʧʝʨʚʦʝ ʠ 

ʚʪʦʨʦʝ ʤʝʩʪʘ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʧʦ ʧʨʠʟʥʘʢʘʤ çʚʳʩʦʪʘ ʢʫʩʪʘè, çʰʠʨʠʥʘ ʢʫʩʪʘè ʫ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ A. daghestanica ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʪʥʦʩʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ ʢ ʤʦʣʦʜʳʤ ʛʝʥʝʨʘʪʠʚʥʳʤ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʤ ʛʝʥʝʨʘʪʠʚʥʳʤ ʦʩʦʙʷʤ. ʆʙʱʘʷ ʞʠʟʥʝʥʥʦʩʪʴ 

ʦʩʦʙʝʡ ʫ çʙʦʪʣʠʭʩʢʦʡè ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ A. daghestanica ʚʳʩʦʢʘʷ: ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʠʣʴʥʦʝ 

ʧʣʦʜʦʥʦʰʝʥʠʝ, ʭʦʨʦʰʠʡ ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ. 

ɸʥʘʣʠʟ ʙʣʠʟʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ 3 ʚʳʙʦʨʦʢ A. daghestanica ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘ-

ʟʘʪʝʣʷʤ ʚ ɼʘʛʝʩʪʘʥʝ ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʫʶ ʢʘʨʪʠʥʫ (ʨʠʩ. 5). 

ʅʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʢʣʘʩʪʝʨʥʳʭ ʩʚʷʟʝʡ ʧʦʜʪʚʝʨʞʜʝʥʘ ʙʣʠʟʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʫʭ ʚʳʙʦ-

ʨʦʢ ʩʩ. ɹʦʪʣʠʭ ʠ ʄʫʥʠ. ʆʙʦʩʦʙʣʝʥʥʦ ʨʘʟʤʝʱʝʥʘ ʚʳʙʦʨʢʘ ʩ. ʕʯʝʜʘ ʩ ʚʳʩʦʪʳ 1126 ʤ ʥʘʜ ʫʨ. ʤ. 
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ʈʠʩ. 5. ɼʝʥʜʨʦʛʨʘʤʤʘ ʙʣʠʟʦʩʪʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʧʣʦʱʘʜʦʢ ʩ ʫʯʘʩʪʠʝʤ A. 

daghestanica ʚ ɼʘʛʝʩʪʘʥʝ. 
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ɺʳʚʦʜʳ 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʚʫʭ ʛʨʫʧʧ ʦʩʦʙʝʡ A. daghestanica ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʩʪʝʥʠʷ çʮʫʤʘʜʠʥ-

ʩʢʦʡè ʛʨʫʧʧʳ ʠʤʝʶʪ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʫʩʪʦʚ, ʥʝʞʝʣʠ çʙʦʪʣʠʭ-

ʩʢʦʡè. ʅʠʟʢʠʝ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʦʙʝʡ, ʚʠʜʠʤʦ, ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʝʡ ʘʨʠʜʥʦ-

ʩʪʴʶ ʩʢʣʦʥʘ ʘʥʜʠʡʩʢʦʛʦ ʭʨʝʙʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ çʮʫʤʘʜʠʥʩʢʦʡè 

ʛʨʫʧʧʳ. ʉʨʝʜʠ ʨʘʩʪʝʥʠʡ A. daghestanica, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʎʫʤʘʜʠʥʩʢʦʤ ʨʘʡʦʥʝ ɼʘʛʝʩʪʘʥʘ, 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʢʫʩʪʳ ʩ ʚʳʩʦʪʦʡ ʦʪ 69 ʜʦ 81 ʩʤ, ʩ ʰʠʨʠʥʦʡ ʦʪ 36 ʜʦ 61 ʩʤ. ʋ 

ʦʩʦʙʝʡ çʙʦʪʣʠʭʩʢʦʡè ʛʨʫʧʧʳ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʤʠ ʷʚʣʷʶʪʩʷ ʢʫʩʪʳ ʩ ʚʳʩʦʪʦʡ ʦʪ 35 ʜʦ 40 ʩʤ, 

ʩ ʰʠʨʠʥʦʡ ʦʪ 35 ʜʦ 44 ʩʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʝʢʦʪʦ-

ʨʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʨʘʩʪʝʥʠʡ A. daghestanica ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʛʨʘʜʠʝʥʪʝ ʫʭʫʜ-

ʰʝʥʠʷ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (çʙʦʪʣʠʭʩʢʘʷ ʛʨʫʧʧʘè) ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʛʘʙʠ-

ʪʫʩʘ ʨʘʩʪʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʦʩʦʙʝʡ ʚ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʜʦʤʠʥʠʨʫʶʪ ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘ-

ʪʠʚʥʳʝ ʦʩʦʙʠ. 

ɼʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʩʨʝʜʦʚʦʛʦ ʬʘʢʪʦʨʘ. ʌʘʢʪʦʨ 

çʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷè ʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʯʪʝʥʥʳʭ ʧʨʠʟʥʘ-

ʢʦʚ. 
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ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʘʚʝ ʵʥʜʝʤʠʢʦʚ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʩʦʩʪʘ-

ʚʝ ʬʣʦʨʳ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 90 ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 22 ʩʝʤʝʡʩʪʚʘʤ. ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʩʦʜʝʨʞʘʪ ʩʝʤʝʡʩʪʚʘ Asteraceae (14 ʚʠʜʦʚ), Rosaceae (13) ʠ Fa-

baceae (10). ʉʨʝʜʠ ʨʦʜʦʚ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʚʳʜʝʣʷʶʪʩʷ Rosa (10 ʚʠʜʦʚ), Delphinium 

(7) ʠ Psephellus (6). ʆʪʤʝʯʝʥʦ, ʯʪʦ ʜʣʷ ʵʪʠʭ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʨʦʜʦʚ ɼʘʛʝʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʮʝʥʪʨʦʚ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʂʘʚʢʘʟʝ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʜʝʤʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ ɼʘʛʝʩʪʘʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʩʨʝʜʥʝʤ ʛʦʨʥʦʤ ʧʦʷʩʝ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʠʭ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʪʤʝʯʝʥʦ ʚ ʎʝʥʪʨʘʣʴʥʦ-ɼʘʛʝʩʪʘʥʩʢʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ-

ʩʷ 55 ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʘ (ʙʦʣʝʝ 61% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ), ʠʟ ʢʦʪʦʨʳʭ 24 ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ 

ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʨʘʡʦʥʘ. ɼʘʣʝʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʩʪʦʪ̫ ɸʭʪʳʥʩʢʦ-ʂʶʨʠʥʩʢʠʡ 

ï 30 ʚʠʜʦʚ (ʙʦʣʝʝ 33%) ʠ ʇʨʝʜʛʦʨʥʳʡ ʩ 25 (27,77%). ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚʦ ʬʣʦʨʠʩʪʠʯʝ-

ʩʢʠʭ ʨʘʡʦʥʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʦʩʝ ʚʝʨʭʥʠʭ ʧʨʝʜʛʦʨʠʡ (ʂʘʟʙ., ɹʫʡʥ. ʠ ʂʘʡʪ-ʊʘʙ.) ʯʠʩʣʦ 

ʵʥʜʝʤʠʢʦʚ ʤʝʥʴʰʝ (ʦʪ 2 ʜʦ 12). ɼʣʷ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʚʥʠʥʥʦʡ 

ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ (ʇʨʠʤʦʨ., ʊʝʨ.-ʂʫʤ., ʊʝʨ.-ʉʫʣ. ʠ ʉʘʤ.) ʵʥʜʝʤʠʯʥʳʝ ʚʠʜʳ ʥʝ ʚʳʷʚʣʝʥʳ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʘʝʪʩʷ ʦʜʠʥ ʚʠʜ ï Tragopogon 

daghestanicus. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʘʭ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʦʚʘʥ ʨʷʜ 

ʚʠʜʦʚ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʣʝʜʫʶʱʠʝ ʧʝʨʝʠʟʜʘʥʠʷ ʂʨʘʩʥʳʭ ʢʥʠʛ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʥʜʝʤʠʯʥʳʝ ʨʘʩʪʝʥʠʷ, ɼʘʛʝʩʪʘʥ, ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ, ʮʝʥʪʨʳ ʵʥʜʝ-

ʤʠʟʤʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ. 

 

THE ENDEMIC FLORA OF DAGESTAN AND THEIR DISTRIBUTION  

TO FLORAL AREAS  

 

R.A. Murtazaliev 

Mountain Botanical Garden of DSC RAS 

 

The data on the endemic composition of the flora of Dagestan are given in the work. It is revealed 

that the flora includes 90 endemic species pertaining to 22 families. The largest number of endemic 

species pertains to the following families: Asteraceae (14 species), Rosaceae (13 species) and Fa-

baceae (10 species). Among the genera with a large number of species are: Rosa (10 species), Del-

phinium (7 species) and Psephellus (6 species). It is noted that Dagestan is one of the centres of 

species formation in the Caucasus region for latter and number of other genera. 

Distribution of endemic plants through the floristic districts of Dagestan shows that their largest 

number is concentrated in the middle mountain belt, namely in the Central Dagestan and Akh-

tynsko-Kyurinskiy districts. The Central Dagestan floristic district has a significant amount of them, 

where from 55 (more than 61% of the total number) observed endemic species, 24 are found within 

this district only. Successive floristic districts are -the Akhtynsko-Kyurinskiy District ï 30 species 
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(more than 33%) and the Piedmont District ï 25 species (27.77%). It is also noted that the floristic 

districts located in the belt of the upper foothills (Kazb., Buyn. and Kayt.-Tab.) has lesser (from 2 to 

12) number of endemics. Endemic species are not revealed in the floristic districts located in the 

plain part of Dagestan (Primor., Ter.-Kum., Ter.-Sul. and Sam.), except for the Tersko-Sulakskiy 

District where one species ï Tragopogon daghestanicus ï is found. 

In addition of the work the data on the protected species are stated and a number of species is rec-

ommended to the next editions of the Red Books. 

 

Keywords: endemic plants, Dagestan, floristic regions, centers of endemism, distribution of species 

 

ɼʣʠʪʝʣʴʥʘʷ ʠʟʦʣʷʮʠʷ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʣʦʞʥʦʩʪʴ ʨʝʣʴʝʬʘ ʠ ʦʙʱʘʷ ʘʨʠʜʥʦʩʪʴ ʢʣʠʤʘʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʠʥʪʝʥʩʠʚʥʳʤ ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʚ ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ ʵʣʝʤʝʥʪʳ ʨʘʟʥʳʭ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ. ɿʜʝʩʴ ʧʦʯʪʠ ʚ ʢʘʞʜʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʠʤʝʶʪʩʷ ʵʥʜʝʤʠʯ-

ʥʳʝ ʬʦʨʤʳ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʫʟʢʦʣʦʢʘʣʴʥʳʤʠ ʚʠʜʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʧʦʢʨʦʚʫ, ʦʙʦʙʱʘʶʱʠʝ ʨʘʙʦʪ r

ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʥʜʝʤʠʢʦʚ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʠʣʠ ʷʚʣʷʶʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ. ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʵʥʜʝʤʠʢʘʭ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ ʧʨʠʚʦ-

ʜʷʪʩʷ ʚ ʨʘʙʦʪʝ ɸ.ɸ. ɻʨʦʩʩʛʝʡʤʘ çɸʥʘʣʠʟ ʬʣʦʨʳ ʂʘʚʢʘʟʘè [1]. ʂ ʛʨʫʧʧʝ ʜʘʛʝʩʪʘʥʩʢʠʭ ʵʥʜʝʤʠ-

ʢʦʚ ʠʤ ʦʪʥʝʩʝʥʳ 86 ʚʠʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʥʜʝʤʠʯʥʳʤʠ ʜʣʷ ɼʘʛʝʩʪʘʥʘ ʷʚ-

ʣʷʶʪʩʷ ʪʦʣʴʢʦ 37 ʚʠʜʦʚ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʘ ʵʪʠʭ ʚʠʜʦʚ ʠʤʝʶʪ ʧʝ-

ʨʝʜʥʝʘʟʠʘʪʩʢʠʝ ʢʦʨʥʠ. ʉʣʝʜʫʶʱʝʡ ʚʘʞʥʦʡ ʨʘʙʦʪʦʡ ʧʦ ʵʥʜʝʤʠʢʘʤ ɼʘʛʝʩʪʘʥʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʩʪʘʪʴʶ ɸ.ɻ. ɽʣʝʥʝʚʩʢʦʛʦ çʆ ʥʝʢʦʪʦʨʳʭ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʬʣʦʨʳ ɺʥʫʪʨʝʥʥʝʛʦ 

ɼʘʛʝʩʪʘʥʘè [2], ʛʜʝ ʘʚʪʦʨʦʤ 31 ʚʠʜ ʫʢʘʟʘʥ ʢʘʢ ʧʘʣʝʦʵʥʜʝʤʠʢ ɼʘʛʝʩʪʘʥʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʦʷʚʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʵʥʜʝʤʠʯʥʦʡ ʬʣʦʨʝ ʩʧʨʘʚʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [3, 4]. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʧʨʠʚʝ-

ʜʝʥʳ ʜʘʥʥʳʝ ʦʙ ʵʢʦʣʦʛʠʠ, ʙʠʦʣʦʛʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ. ʋʪʦʯʥʝʥʳ ʠ ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʵʥʜʝʤʠʢʦʚ ʬʣʦʨʳ ʈʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʂʘʚʢʘʟʘ [5], ʚ 

ʪʦʤ ʯʠʩʣʝ, ʠ ʦʪʜʝʣʴʥʦ ʧʦ ɺʦʩʪʦʯʥʦʤʫ ʂʘʚʢʘʟʫ [6]. ɺʦ ʚʩʝʭ ʵʪʠʭ ʨʘʙʦʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʦʨʠʛʠ-

ʥʘʣʴʥʦʩʪʴ ʠ ʩʘʤʦʙʳʪʥʦʩʪʴ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ, ʠ ʝʝ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʣʦʨʳ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʦʧʠʩʘʥʦ ʨʷʜ ʥʦʚʳʭ ʜʣʷ ʥʘʫʢʠ ʚʠʜʦʚ [7ï12]. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʥʝʜʘʚʥʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ɼʘʛʝʩʪʘʥʘ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, Allium grande ʙʳʣ ʚʳʷʚʣʝʥ ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ [13], ʘ Euphor-

bia daghestanica ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ ʩʪʨʘʥʘʭ ɿʘʢʘʚʢʘʟʴʷ [14]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʪʦʯʥʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʠ 

ʭʘʨʘʢʪʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʩʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʧʨʦʚʝʜʝʥʘ 

ʨʘʙʦʪʘ ʧʦ ʫʪʦʯʥʝʥʠʶ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʵʥʜʝʤʠʢʦʚ ʬʣʦʨʳ, ʘ ʪʘʢʞʝ ʜʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʜʝ-

ʤʠʢʦʚ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ ɼʘʛʝʩʪʘʥʘ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

 

ʇʦʤʠʤʦ ʠʟʫʯʝʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʵʥʜʝʤʠʢʦʚ ʚ ʧʨʠʨʦʜʝ ʩʦʙʠ-

ʨʘʣʠʩʴ ʠ ʜʦʧʦʣʥʷʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 1994ï2015 ʛʦʜʦʚ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʦʢʦʣʦ 360 

ʵʢʩʧʝʜʠʮʠʡ ʧʦ ʨʘʟʣʠʯʥʳʤ ʨʘʡʦʥʘʤ ɼʘʛʝʩʪʘʥʘ. ʅʘʧʨʘʚʣʝʥʠʷ ʠ ʚʳʙʦʨ ʤʘʨʰʨʫʪʦʚ ʦʩʫʱʝʩʪʚ-

ʣʷʣʩʷ ʩ ʫʯʝʪʦʤ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʘʡʦʥʦʚ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʚʣʝ-

ʥʦ ʥʝʤʘʣʦ ʥʦʚʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʵʥʜʝʤʠʢʦʚ. ʉʙʦʨʳ ʩ ʥʦʚʳʭ ʤʝ-

ʩʪʦʥʘʭʦʞʜʝʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ, ʭʨʘʥʷʪʩʷ ʚ ʛʝʨʙʘʨʠʠ ɻʦʨʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ɼʅʎ ʈɸʅ 

(DAG). 

ʇʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʳʭ ʩʙʦʨʦʚ, ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʘʥʘʣʠ-

ʟʝ ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʨʘʟʣʠʯʥʳʭ ʭʨʘʥʠʣʠʱ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʩʤʦʪʨʝʥʦ ʦʢʦʣʦ 4000 ʛʝʨʙʘʨ-
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ʥʳʭ ʣʠʩʪʦʚ ʚ ʩʣʝʜʫʶʱʠʭ ʛʝʨʙʘʨʠʷʭ: BAK, DAG, ERE, KW, LE, LENUD, MHA, MOSP, MW, 

SPI, TBI, TGM, WILR, RW.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʥʜʝʤʠʢʦʚ ɼʘʛʝʩʪʘʥʘ ʜʘʥʦ ʩʦʛʣʘʩʥʦ ʢʘʨʪʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠ-

ʨʦʚʘʥʠʷ ɼʘʛʝʩʪʘʥʘ, ʚ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥʦ 13 ʨʘʡʦʥʦʚ: ʇʨʠʤʦʨ. ï ʇʨʠʤʦʨʩʢʠʡ, ʊʝʨ.-ʂʫʤ. ï ʊʝʨ-

ʩʢʦ-ʂʫʤʩʢʠʡ, ʊʝʨ.-ʉʫʣ. ï ʊʝʨʩʢʦ-ʉʫʣʘʢʩʢʠʡ, ʂʘʟʙ. ï ʂʘʟʙʝʢʦʚʩʢʠʡ, ʇʨʝʜʛ. ï ʇʨʝʜʛʦʨʥʳʡ, 

ɹʫʡʥ. ï ɹʫʡʥʘʢʩʢʠʡ, ʂʘʡʪ.-ʊʘʙ. ï ʂʘʡʪʘʛʦ-ʊʘʙʘʩʘʨʘʥʩʢʠʡ, ʉʘʤ. ï ʉʘʤʫʨʩʢʠʡ, ʎʝʥʪʨ.-ɼʘʛ. ï 

ʎʝʥʪʨʘʣʴʥʦ-ɼʘʛʝʩʪʘʥʩʢʠʡ, ɸʭʪ.-ʂʶʨ. ï ɸʭʪʳʥʩʢʦ-ʂʶʨʠʥʩʢʠʡ, ɼʠʢʣ.-ɼʶʣʴʪ. ï ɼʠʢʣʦʩʤʪʘ-

ɼʶʣʴʪʳʜʘʛʩʢʠʡ, ɹʝʞʪ.-ɼʠʜ. ï ɹʝʞʪʠʥʩʢʦ-ɼʠʜʦʡʩʢʠʡ, ʊʨʘʥʩʩʘʤ. ï ʊʨʘʥʩʩʘʤʫʨʩʢʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

 

ɺʦ ʬʣʦʨʝ ɼʘʛʝʩʪʘʥʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 90 ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 47 ʨʦʜʘʤ ʠ 

22 ʩʝʤʝʡʩʪʚʘʤ. ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʩʧʠʩʦʢ ʵʥʜʝʤʠʢʦʚ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ, ʩ ʫʢʘʟʘʥʠʝʤ ʬʣʦʨʠ-

ʩʪʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʦʪʤʝʯʝʥʳ. ʉʝʤʝʡʩʪʚʘ ʠ ʚʠʜʳ ʚ ʧʨʝʜʝʣʘʭ ʩʝʤʝʡʩʪʚ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ. 

 

Alliaceae  

1. Allium daghestanicum Grossh.: ʎʝʥʪʨ.-ɼʘʛ.  

2. Allium gunibicum Miscz. ex Grossh.: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ., ɼʠʢʣ.-ɼʶʣʴʪ.  

3. Allium mirzojevii Tscholok.: ʎʝʥʪʨ.-ɼʘʛ.  

4. Allium samurense Tscholok.: ɸʭʪ.-ʂʶʨ.  

 

Apiaceae 

5. Seseli alexeenkoi Lipsky: ʎʝʥʪʨ.-ɼʘʛ.  

 

Aspleniaceae 

6. Asplenium daghestanicum Christ: ɸʭʪ.-ʂʶʨ.  

 

Asteraceae 

7. Centaurea avarica Tzvel.: ʎʝʥʪʨ.-ɼʘʛ.  

8. Centaurea daghestanica (Lipsky) Czer.: ʇʨʝʜʛ., ɸʭʪ.-ʂʶʨ.  

9. Centaurea ruprechtii (Boiss.) Czer.: ʎʝʥʪʨ.-ɼʘʛ.  

10. Erigeron schalbusi Vierh.: ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ., ʊʨʘʥʩʩʘʤ.  

11. Jurinea ruprechtii Boiss.: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ., ɼʠʢʣ.-ɼʶʣʴʪ.  

12. Psephellus alexeenkoi Alieva: ɼʠʢʣ.-ɼʶʣʴʪ.  

13. Psephellus andinus Galushko et Alieva: ʎʝʥʪʨ.-ɼʘʛ.  

14. Psephellus boissieri (Sosn.) Sosn.: ʎʝʥʪʨ.-ɼʘʛ.  

15. Psephellus galushkoi Alieva: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ.  

16. Psephellus gamidii Alieva: ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ.  

17. Psephellus paucilobus (Trautv.) Boiss.: ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ.  

18. Scorzonera filifolia Boiss.: ɹʫʡʥ., ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ.  

19. Tanacetum akinfiewii (Alex.) Tzvel.: ʎʝʥʪʨ.-ɼʘʛ.  

20. Tragopogon daghestanicus (Artemcz.) Kuthath.: ʊʝʨ.-ʉʫʣ., ʇʨʝʜʛ.  

 

Brassicaceae  

21. Alyssum andinum Rupr.: ʎʝʥʪʨ.-ɼʘʛ.   

22. Alyssum daghestanicum Rupr.: ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ.  

23. Barbarea grandiflora N. Busch: ɹʝʞʪ.-ɼʠʜ.  

24. Hornungia angustilimbata Dorofeev: ʇʨʝʜʛ.  

25. Matthiola daghestanica (Conti) Busch: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ.,  ɸʭʪ.-ʂʶʨ. 

26. Sobolewskia truncata N. Busch: ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ., ɹʝʞʪ.-ɼʠʜ,  ʊʨʘʥʩʩʘʤ. 
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Campanulaceae 

27. Campanula czerepanovii Fed.: ʂʘʡʪ.-ʊʘʙ., ʎʝʥʪʨ.-ɼʘʛ.  

28. Campanula daghestanica Fomin: ʇʨʝʜʛ., ʂʘʡʪ.-ʊʘʙ., ʎʝʥʪʨ.-ɼʘʛ.  

29. Campanula rubasensis Teimurov et Taisumov: ʂʘʡʪ.-ʊʘʙ.  

30. Muehlenbergella oweriniana (Rupr.) Feer: ʎʝʥʪʨ.-ɼʘʛ.  

 

Caryophyllaceae 

31. Dianthus awaricus Char.: ʇʨʝʜʛ., ɹʫʡʥ., ʂʘʡʪ.-ʊʘʙ., ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ.  

32. Dianthus tichomirovii Devyatov, Taisumov et Teimurov: ɸʭʪ.-ʂʶʨ.  

33. Dianthus tlarʘtensis Gussejnov: ɼʠʢʣ.-ɼʶʣʴʪ.  

34. Silene chloropetala Rupr.: ʂʘʡʪ.-ʊʘʙ., ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ.  

35. Silene ikonnikovii Lazkov: ɼʠʢʣ.-ɼʶʣʴʪ.  

36. Silene melikjanii Taisumov et Teimurov: ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ., ʊʨʘʥʩʩʘʤ.  

 

Chenopodiaceae 

37. Salsola daghestanica (Turcz.) Lipsky: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ.  

 

Cistaceae 

38. Helianthemum daghestanicum Rupr.: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ.  

 

Convolvulaceae 

39. Convolvulus ruprechtii Boiss.: ʇʨʝʜʛ., ʂʘʡʪ.-ʊʘʙ., ʎʝʥʪʨ.-ɼʘʛ.  

 

Dipsacaceae 

40. Scabiosa alexeenkoana Sulak.: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ.  

41. Scabiosa gumbetica Boiss.: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ.  

 

Fabaceae  

42. Anthyllis daghestanica Chinth.: ʎʝʥʪʨ.-ɼʘʛ. 

43. Astragalus charadzae Grossh.: ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ. 

44. Astragalus daghestanicus Grossh.: ʎʝʥʪʨ.-ɼʘʛ.  

45. Astragalus fissuralis Alexeenko: ʎʝʥʪʨ.-ɼʘʛ.  

46. Astragalus salatavicus Bunge: ʂʘʟʙ., ʎʝʥʪʨ.-ɼʘʛ.  

47. Hedysarum daghestanicum Rupr. ex Boiss.: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ.  

48. Medicago daghestanica Rupr.: ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ.   

49. Medicago gunibica Vass.: ʎʝʥʪʨ.-ɼʘʛ.     

50. Onobrychis daghestanica Grossh.: ʎʝʥʪʨ.-ɼʘʛ.  

51. Trifolium raddeanum Trautv.: ɼʠʢʣ.-ɼʶʣʴʪ. 

 

Fumariaceae 

52. Corydalis tarkiensis Prokh.: ʇʨʝʜʛ.  

53. Fumaria daghestanica Mikhailova: ʂʘʡʪ.-ʊʘʙ.  

 

Iridaceae 

54. Iris timofejewii Woronow: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ.  

 

Lamiaceae 

55. Salvia fugax Pobed.: ʇʨʝʜʛ., ɹʫʡʥ., ʎʝʥʪʨ.-ɼʘʛ.  

56. Satureja subdentata Boiss.: ʇʨʝʜʛ., ɹʫʡʥ., ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ.  



37 

57. Scutellaria andina Char.: ʎʝʥʪʨ.-ɼʘʛ., ɼʠʢʣ.-ɼʶʣʴʪ.  

58. Scutellaria granulosa Juz.: ʎʝʥʪʨ.-ɼʘʛ.  

Liliaceae 

59. Gagea daghestanica Levichev et Murtazaliev: ʂʘʟʙ.  

 

Plumbaginaceae 

60. Limoniopsis owerini (Boiss.) Lincz.: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ.  

 

Poaceae  

61. Calamagrostis czerepanovii Gussejnov: ʎʝʥʪʨ.-ɼʘʛ.  

62. Calamagrostis minarovii Gussejnov: ɼʠʢʣ.-ɼʶʣʴʪ.  

63. Calamagrostis tzvelevii Gussejnov: ʎʝʥʪʨ.-ɼʘʛ.  

64. Hyalopoa czirachica Gussejnov: ɸʭʪ.-ʂʶʨ.  

65. Hyalopoa lakia (Woronow) Tzvel.: ɼʠʢʣ.-ɼʶʣʴʪ.  

66. Psathyrostachys daghestanica (Alexeenko) Nevski: ʇʨʝʜʛ., ʂʘʡʪ.-ʊʘʙ., ʎʝʥʪʨ.-ɼʘʛ.  

67. Psathyrostachys rupestre (Alexeenko) Nevski: ʂʘʡʪ.-ʊʘʙ., ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ.  

68. Stipa sosnowskyi Seredin: ɸʭʪ.-ʂʶʨ. 

 

Polygonaceae 

69. Atraphaxis daghestanica (O. Lovel.) O. Lovel.: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-

ɼʶʣʴʪ.  

 

Ranunculaceae 

70. Delphinium arcuatum N. Busʩh: ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ., ʊʨʘʥʩʩʘʤ.  

71. Delphinium crispulum Rupr.: ʎʝʥʪʨ.-ɼʘʛ., ɼʠʢʣ.-ɼʶʣʴʪ.  

72. Delphinium darginicum Dimitrova: ʎʝʥʪʨ.-ɼʘʛ.  

73. Delphinium gelmetzicum Dimitrova: ɸʭʪ.-ʂʶʨ.     

74. Delphinium mariae N. Busch: ʎʝʥʪʨ.-ɼʘʛ. 

75. Delphinium prokhanovii Dimitrova: ʎʝʥʪʨ.-ɼʘʛ.     

76. Delphinium ruprechtii Nevski: ɸʭʪ.-ʂʶʨ., ɼʠʢʣ.-ɼʶʣʴʪ.  

 

Rosaceae 

77. Cotoneaster anatolii Teimurov et Taisumov: ɸʭʪ.-ʂʶʨ.  

78. Crataegus daghestanica Gladkova: ʇʨʝʜʛ., ʎʝʥʪʨ.-ɼʘʛ., ɸʭʪ.-ʂʶʨ.   

79. Crataegus tzvelevii Ufimov: ʇʨʝʜʛ., ɹʫʡʥ., ʂʘʡʪ.-ʊʘʙ., ɸʭʪ.-ʂʶʨ.  

80. Rosa altidaghestanica Gussejnov: ɼʠʢʣ.-ɼʶʣʴʪ., ɹʝʞʪ.-ɼʠʜ.  

81. Rosa awarica Gussejnov: ɹʝʞʪ.-ɼʠʜ.  

82. Rosa cuneicarpa Galushko et Bagath.: ɸʭʪ.-ʂʶʨ.  

83. Rosa cziragensis Gussejnov: ɸʭʪ.-ʂʶʨ.  

84. Rosa danaiorum Bagath.: ʂʘʡʪ.-ʊʘʙ., ʎʝʥʪʨ.-ɼʘʛ.  

85. Rosa darginica Gussejnov: ʎʝʥʪʨ.-ɼʘʛ.  

86. Rosa kamelinii Gussejnov: ɼʠʢʣ.-ɼʶʣʴʪ.  

87. Rosa subbuschiana  Gussejnov: ʎʝʥʪʨ.-ɼʘʛ. 

88. Rosa tlaratensis Gussejnov: ɼʠʢʣ.-ɼʶʣʴʪ., ɹʝʞʪ.-ɼʠʜ.  

89. Rosa usischensis Gussejnov: ʎʝʥʪʨ.-ɼʘʛ.  

 

Scrophulariaceae 

90. Paederotella daghestanica (Trautv.) Kem.-Nath.: ɼʠʢʣ.-ɼʶʣʴʪ.  

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʧʦ ʩʝʤʝʡʩʪʚʘʤ. ʅʘʠʙʦʣʴ-

ʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʠʪ ʩʝʤʝʡʩʪʚʦ Asteraceae ï 14 ʚʠʜʦʚ, ʜʘʣʝʝ Rosaceae ï 13 ʠ Fabace-

ae ï 10. ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʩʝʤʝʡʩʪʚʘ ʢʘʢ Poaceae ʠ Ranunculaceae, ʜʣʷ ʢʦʪʦʨʳʭ 



38 

ʚ ʮʝʣʦʤ ʭʘʨʘʢʪʝʨʥʦ ʤʘʣʦʝ ʯʠʩʣʦ ʣʦʢʘʣʴʥʳʭ ʵʥʜʝʤʠʢʦʚ, ʚʦ ʬʣʦʨʝ ɼʘʛʝʩʪʘʥʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʩʪʦʷʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦ, ʟʘʥʠʤʘʷ 4 ʠ 5 ʤʝʩʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 
 

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʜʝʤʠʢʦʚ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ ʧʦ ʩʝʤʝʡʩʪʚʘʤ 

 

ʇʝʨʚʳʝ ʧʷʪʴ ʩʝʤʝʡʩʪʚ ʚʤʝʩʪʝ ʚʟʷʪʳʝ ʚʢʣʶʯʘʶʪ 53 ʚʠʜʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 59% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʵʥʜʝʤʠʢʦʚ ʩʦʜʝʨʞʘʪ 5 ʩʝ-

ʤʝʡʩʪʚ, ʠʟ ʥʠʭ 2 (Brassicaceae ʠ Caryophyllaceae) ʩʦʜʝʨʞʘʪ ʧʦ 6, ʘ 3 ʩʝʤʝʡʩʪʚʘ (Alliaceae, 

Campanulaceae ʠ Lamiaceae) ʧʦ 4 ʚʠʜʘ. ʂ ʩʝʤʝʡʩʪʚʘʤ Dipsacaceae ʠ Fumariaceae ʦʪʥʦʩʷʪʩʷ 

ʧʦ 2 ʚʠʜʘ, ʘ ʦʩʪʘʣʴʥʳʝ 10 ʩʝʤʝʡʩʪʚ ʩʦʜʝʨʞʘʪ ʧʦ ʦʜʥʦʤʫ ʚʠʜʫ. 

ʀʟ ʨʦʜʦʚ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤʠ ʵʥʜʝʤʠʢʘʤʠ ʷʚʣʷʶʪʩʷ Rosa c 10 ʚʠʜʘʤʠ, Delphinium ʩ 7 ʠ 

ʨʦʜ Psephellus c 6 ʚʠʜʘʤʠ (ʪʘʙʣ. 1). ɿʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʚ ʨʦʜʝ Rosa ʦʙ̡-

ʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ çʤʝʣʢʠʭè ʚʠʜʦʚ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʢʦʪʦʨʳʭ ʝʱʝ ʜʦ ʢʦʥʮʘ ʥʝ ʚʳʷʩ-

ʥʝʥ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʠʟʚʝʩʪʥʳ ʪʦʣʴʢʦ ʧʦ ʪʠʧʦʚʳʤ ʵʢʟʝʤʧʣʷʨʘʤ ʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʤʠ ʦʥʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʩʧʠʩʢʝ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ.  

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʜʝʤʠʢʦʚ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ ʧʦ ʨʦʜʘʤ 

 

ʈʦʜ ʏʠʩʣʦ ʵʥʜʝʤʠʢʦʚ 

(% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʵʥ-

ʜʝʤʠʢʦʚ) 

ʈʦʜ ʏʠʩʣʦ ʵʥʜʝʤʠʢʦʚ 

(% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʵʥʜʝʤʠʢʦʚ) 

Rosa  10 (11,11) Silene 3 (3,33) 

Delphinium  7 (7,77) Alyssum 2 (2,22) 

Psephellus  6 (6,66) Crataegus 2 (2,22) 

Allium  4 (4,44) Hyalopoa 2 (2,22) 

Astragalus  4 (4,44) Medicago 2 (2,22) 

Calamagrostis 3 (3,33) Psathyrostachys 2 (2,22) 

Campanula  3 (3,33) Scabiosa 2 (2,22) 

Centaurea  3 (3,33) Scutellaria 2 (2,22) 

Dianthus  3 (3,33)   

 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʩʪʘʣʴʥʳʭ ʨʦʜʦʚ ʠʟ ʧʝʨʚʦʡ ʪʨʦʡʢʠ, ʪʦ ʩʫʜʷ ʧʦ ʯʠʩʣʫ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, 

ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ɼʘʛʝʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʮʝʥʪʨʦʚ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠʭ 

ʥʘ ʂʘʚʢʘʟʝ. ʇʦ 3ï4 ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʘ ʩʦʜʝʨʞʘʪ ʚ ʮʝʣʦʤ 7 ʨʦʜʦʚ (Allium, Astragalus, Cala-

magrostis, Campanula, Centaurea, Dianthus ʠ Silene), ʯʪʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦʙ ʠʥʪʝʥʩʠʚʥʦʤ ʬʦʨ-

ʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʵʪʠʭ ʨʦʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ. ʂ ʚʳʰʝʫʢʘʟʘʥʥʳʤ 10 ʨʦ-
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ʜʘʤ ʚʩʝʛʦ ʦʪʥʦʩʠʪʩʷ 46 ʚʠʜʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 51%. ʉʝʤʴ ʨʦʜʦʚ ʩʦʜʝʨʞʘʪ ʧʦ 2 ʚʠʜʘ, ʘ 

ʦʩʪʘʣʴʥʳʝ 30 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʦʜʥʠʤ ʚʠʜʦʤ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʜʝʤʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ ɼʘʛʝʩʪʘʥʘ 

[15] ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʩʨʝʜʥʝʤ ʛʦʨʥʦʤ ʧʦʷʩʝ. ʇʨʝʦʙ-

ʣʘʜʘʥʠʝ ʵʥʜʝʤʠʢʦʚ ʚ ʩʨʝʜʥʝʤ ʛʦʨʥʦʤ ʧʦʷʩʝ ʦʪʤʝʯʘʝʪʩʷ ʠ ʜʣʷ ʬʣʦʨʳ ɸʨʤʝʥʠʠ [16]. ɺ ʩʨʝʜ-

ʥʝʤ ʛʦʨʥʦʤ ʧʦʷʩʝ ɼʘʛʝʩʪʘʥʘ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʎʝʥʪʨʘʣʴʥʦ-ɼʘʛʝʩʪʘʥʩʢʠʡ ʬʣʦʨʠʩʪʠʯʝ-

ʩʢʠʡ ʨʘʡʦʥ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʝʥʦ 55 ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʘ (ʙʦʣʝʝ 61%), ʠʟ ʢʦʪʦʨʳʭ 24 ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʨʘʡʦʥʘ (ʨʠʩ. 2). ɼʘʣʝʝ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʵʥʜʝ-

ʤʠʯʥʳʭ ʚʠʜʦʚ ʩʪʦʠʪ ɸʭʪʳʥʩʢʦ-ʂʶʨʠʥʩʢʠʡ ʨʘʡʦʥ ï 30 ʚʠʜʦʚ (ʙʦʣʝʝ 33%), ʠʟ ʥʠʭ 8 ʚʠʜʦʚ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʟʜʝʩʴ (Allium samurense, Asplenium daghestanicum, Stipa sosnowkyi ʠ ʪ.ʜ.). 

ɺ ʚʝʨʭʥʝʤ ʛʦʨʥʦʤ ʧʦʷʩʝ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʙʦʣʴʰʝ ʚ ɼʠʢʣʦʩʤʪʘ-ɼʶʣʴʪʳʜʘʛʩʢʦʤ ʨʘʡʦʥʝ ï 

26 ʚʠʜʦʚ (ʦʢʦʣʦ 29%) ʠ 8 ʠʟ ʥʠʭ (Dianthus tlaratensis, Hyalopoa lakia, Paederotella daghestani-

ca, Rosa kamelinii, Trifolium raddeanum ʠ ʜʨ.) ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʯʥʳʤʠ ʜʣʷ ʵʪʦʛʦ ʨʘʡʦʥʘ. ʏʫʪʴ 

ʤʝʥʴʰʝ ʚʠʜʦʚ, ʘ ʠʤʝʥʥʦ 25 (27,77%), ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʇʨʝʜʛʦʨʥʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ, ʥʦ 

ʩʦʙʩʪʚʝʥʥʳʭ ʵʥʜʝʤʠʢʦʚ ʩʨʝʜʠ ʥʠʭ ʪʦʣʴʢʦ ʜʚʘ ï Corydalis tarkiensis ʠ Hornungia angustilim-

bata. ɺʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ  ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʣʦʩʝ ʚʝʨʭʥʠʭ ʧʨʝʜʛʦʨʠʡ (ʂʘʟʙ., ɹʫʡʥ. 

ʠ ʂʘʡʪ-ʊʘʙ.) ʯʠʩʣʦ ʵʥʝʜʝʤʠʢʦʚ ʤʝʥʴʰʝ, ʥʦ ʦʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʦʪ 2 ʜʦ 12 ʚʠ-

ʜʦʚ. 

 

 
ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʜʝʤʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ɼʘʛʝʩʪʘʥʘ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ  
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(ʚ % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʵʥʜʝʤʠʢʦʚ) 

 

ʄʝʥʴʰʝ ʵʥʜʝʤʠʢʦʚ ʚ ʊʨʘʥʩʩʘʤʫʨʩʢʦʤ ʠ ɹʝʞʪʠʥʩʢʦ-ɼʠʜʦʡʩʢʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʨʘʡ-

ʦʥʘʭ. ɼʣʷ ʧʝʨʚʦʛʦ ʨʘʡʦʥʘ ʦʪʤʝʯʝʥʦ ʪʦʣʴʢʦ ʪʨʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʘ (Erigeron schalbusi, Sob-

olewskia truncata ʠ Delphinium arcuatum), ʘ ʜʣʷ ʚʪʦʨʦʛʦ 5 ʵʥʜʝʤʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʜʚʘ (Barbar-

ea grandiflora, Rosa awarica) ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʨʘʡʦʥʝ. 

ɺʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ (ʇʨʠʤʦʨ., 

ʊʝʨ.-ʂʫʤ., ʊʝʨ.-ʉʫʣ. ʠ ʉʘʤ.) ʵʥʜʝʤʠʯʥʳʝ ʚʠʜʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʊʝʨʩʢʦ-

ʉʫʣʘʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʘʝʪʩʷ Tragopogon daghestanicus. ʇʦʩʣʝʜʥʠʡ ʚʩʪʨʝʯʘ-

ʝʪʩʷ ʠ ʚ ʇʨʝʜʛʦʨʥʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ. 

ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʥʘʤʠ ʨʘʥʝʝ ʙʳʣʦ ʚʳʜʝʣʝ-

ʥʦ 4 ʮʝʥʪʨʘ ʵʥʜʝʤʠʟʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ: ʎʝʥʪʨʘʣʴʥʦ-ɼʘʛʝʩʪʘʥʩʢʠʡ, ɺʝʨʭʥʝ-

ʉʫʣʘʢʩʢʠʡ, ɸʭʪʳʥʩʢʦ-ʂʶʨʠʥʩʢʠʡ ʠ ʇʨʝʜʛʦʨʥʳʡ [17]. ʀʟ ʥʠʭ ʪʦʣʴʢʦ ʧʝʨʚʳʡ ʩʦʚʧʘʜʘʝʪ ʛʨʘ-

ʥʠʮʘʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʮʝʥʪʨʳ ʵʥʜʝʤʠʟʤʘ ʚʢʣʶʯʘʶʪ ʜʚʘ ʠ ʙʦʣʝʝ ʬʣʦ-

ʨʠʩʪʠʯʝʩʢʠʭ ʨʘʡʦʥʘ. ʍʘʨʘʢʪʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʮʝʥʪʨʘ, ʢʘʢ ʠ ʚʩʝʡ ʵʥʜʝʤʠʯʥʦʡ ʬʣʦʨʳ 

ɼʘʛʝʩʪʘʥʘ, ʪʝʤʘ ʦʪʜʝʣʴʥʦʛʦ ʨʘʟʛʦʚʦʨʘ, ʯʝʤʫ ʠ ʙʫʜʝʪ ʧʦʩʚʷʱʝʥʘ ʦʪʜʝʣʴʥʘʷ ʨʘʙʦʪʘ. 

ʉʨʝʜʠ ʵʥʜʝʤʠʢʦʚ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʷʚʣʷʪʁʩʷ ʦʭʨʘʥ̫ -

ʝʤʳʤʠ. ɺ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʉʆʇ [18] ʟʘʥʝʩʝʥʦ 39 ʵʥʜʝʤʠʢʦʚ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ. ʕʪʦ ʪʘʢʠʝ ʚʠ-

ʜʳ ʢʘʢ, Allium samurense, Seseli alexeenkoi, Centaurea avarica, C. daghestanica, Psephellus ga-

lushkoi, Barbarea grandiflora, Helianthemum daghestanicum ʠ ʜʨʫʛʠʝ [19]. ɺ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ [20] ʟʘʥʝʩʝʥʦ 24 ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʘ: Sobolewskia truncata, Campanula 

czerepanovii, Salsola daghestanica, Convolvulus ruprechtii, Astragalus daghestanicus, Scutellaria  

daghestanica, Atraphaxis daghestanica ʠ ʨʷʜ ʜʨʫʛʠʭ, ʠʟ ʢʦʪʦʨʳʭ 11 ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʌ [21] ï Asplenium daghestanicum, Iris timofejewii,  Psathyrostachys daghestanica, Astragalus 

fissuralis, Limoniopsis owerinii ʠ ʜʨ. ɺ ʥʦʚʳʝ ʠʟʜʘʥʠʷ ʂʨʘʩʥʳʭ ʢʥʠʛ ʞʝʣʘʪʝʣʴʥʦ ʚʢʣʶʯʠʪʴ ʠ 

ʨʷʜ ʣʦʢʘʣʴʥʳʭ ʵʥʜʝʤʠʢʦʚ ʬʣʦʨʳ ɼʘʛʝʩʪʘʥʘ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ Tragopogon daghestanicus, 

Fumaria daghestanica, Delphinium darginicum, Rosa kamelinii ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ.  

 

 

ɺʳʚʦʜʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ɼʘʛʝʩʪʘʥʘ ʦʪʤʝʯʘʝʪʩʷ 90 ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦ-

ʨʳʭ ʦʜʠʥ ʤʦʥʦʪʠʧʥʳʡ ʵʥʜʝʤʠʯʥʳʡ ʨʦʜ Muehlenbergella. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠʟʚʝʩʪʥʳ ʠʟ ʦʜ-

ʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʫʥʢʪʦʚ, ʘ ʜʨʫʛʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, 

ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ɼʘʛʝʩʪʘʥʘ ʚ ʧʨʠʣʝʛʘʶʱʠʭ ʨʝʛʠʦʥʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ ʚʠʜʦʚ ʥʫʞʜʘʶʪʩʷ ʚ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʭ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʠʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʫʜʫʪ ʚʳʷʚʣʝʥʳ ʠ ʥʦʚʳʝ ʜʣʷ ʥʘʫʢʠ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʠ ʩʧʠʩʦʢ ʵʥʜʝʤʠʢʦʚ ʬʣʦ-

ʨʳ ɼʘʛʝʩʪʘʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʩʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. 

ɻʦʨʥʳʝ ʨʝʛʠʦʥʳ ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʭ ʯʠʩʣʦ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ 4 ʦʩʥʦʚʥʳʭ 

ʮʝʥʪʨʘ ʵʥʜʝʤʠʟʤʘ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʛʦʨʥʦʤ 

ʧʦʷʩʝ, ʚ ʧʦʣʦʩʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʩʝʨʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʯʘ-

ʩʪʠ ɼʘʛʝʩʪʘʥʘ. ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʬʣʦʨʳ ʵʪʦʡ ʯʘʩʪʠ ɼʘʛʝʩʪʘʥʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʝʱʝ ʚ ʥʘʯʘʣʝ XX 

ʚʝʢʘ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʦʚʠʥʮʠʠ ʠ ʮʝʥʪʨʘ ʨʘʟʚʠ-

ʪʠʷ ʠ ʨʘʩʩʝʣʝʥʠʷ ʢʩʝʨʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʂʘʚʢʘʟʝ [22]. ʅʘ ʢʘʨʪʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʈʦʩʩʠʠ ʛʦʨʥʘʷ ʯʘʩʪʴ ɼʘʛʝʩʪʘʥʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʘ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʧʨʦʚʠʥ-

ʮʠʶ [23]. ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʛʦ ʛʦʚʦʨʠʪ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʛʦʨʥʦʤ ʧʦʷʩʝ, ʧʦʤʠʤʦ 

ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʟʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʦʦʙʱʝ-

ʩʪʚʘ ʥʘʛʦʨʥʦ-ʢʩʝʨʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʵʥʜʝʤʠʢʠ ʷʚʣʷʶʪʩʷ ʜʦʤʠʥʘʥʪʘʤʠ ʠ ʩʫʙʜʦʤʠ-

ʥʘʥʪʘʤʠ, ʦʙʨʘʟʫʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʩʩʦʮʠʘʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʵʥʜʝʤʠʯʥʳʭ ʪʘʢʩʦʥʦʚ. 
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ɺ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʠʟʫʯʝʥʠʷ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ ʢʨʘʩ-

ʥʦʢʥʠʞʥʦʛʦ ʚʠʜʘ Betulla raddeana Trautv. ʥʘ ʧʨʠʤʝʨʝ ʤʦʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ɺʳʩʦʢʦʛʦʨʥʦʛʦ 

ɼʘʛʝʩʪʘʥʘ. ɿʜʝʩʴ ʝʝ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟ-

ʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʧʦ ʪʠʧʘʤ ʩʦʦʙʱʝʩʪʚ ʠ ʵʢʦʪʦʧʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʨʘʥʞʠʨʦʚʘʥʠʶ ʦʩʦʙʝʡ ʚ 

ʦʙʲʝʜʠʥʝʥʥʦʡ ʚʳʙʦʨʢʝ ʧʦ ʢʣʶʯʝʚʳʤ ʧʨʠʟʥʘʢʘʤ (ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʚʦʣʦʚ), ʘ 

ʪʘʢʞʝ ʧʦ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ï ʠʥʜʝʢʩʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʙʠʦ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳʜʝʣʝʥʳ 4 ʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʦʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʢʨʝʪʥʳʤ 

ʩʪʘʜʠʷʤ ʦʥʪʦʛʝʥʝʟʘ, ʦʧʨʝʜʝʣʝʥʘ ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʙʝʨʝʟʳ ʈʘʜʜʝ ʚ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ʯʘʩʪʠ ʝʛʦ ʘʨʝʘʣʘ, ʘ ʘʥʘʣʠʟ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʝʥ 

ʢʘʢ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʚʦʟʨʘʩʪʥʦʛʦ ʩʧʝʢʪʨʘ ʧʦʧʫʣʷʮʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Betulla raddeana Trautv., ʙʠʦʤʦʨʬʦʣʦʛʠʷ, ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ, ʢʨʦʥʘ, 

ʠʥʜʝʢʩʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ɺʳʩʦʢʦʛʦʨʥʳʡ ɼʘʛʝʩʪʘʥ. 
 

BIOMORPHOLOGICAL STRUCTURE OF BETULLA RADDEANA (BETULACEAE) 

POPULATIONS IN HIGH -MOUNTAINOUS DAGESTAN  
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The investigation of biomorphological structure in populations of red book species Betulla raddeana 

Trautv. using model population of High-mountain Dagestan are given in this work. In these condi-

tions its biomorphological structure was examined  in different approaches by the types of commu-

nities and ecotope conditions, the ranking of individuals in the combined sample by key characteris-

tics (girth of stem, number of stems), as well as the most universal ï index indicator. There were 

selected 4 types of crown construction appropriate to the particular stages of ontogeny based on bi-

ometric analysis. The age structure of Betulla raddeana population in the central part of its area was 

determined. However the analysis of biomorphological structure in populations was defined acting 

as express method for the study of age spectrum of the population. 

 

Keywords: Betulla raddeana Trautv., biomorphology, population structure, crown, index indica-

tors, high-mountainous Dagestan. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʘʷ ʨʘʩʪʠʪʝʣʴʥʘʷ ʦʩʦʙʴ ʚ ʦʥʪʦʛʝʥʝʟʝ ʤʦʞʝʪ ʩʤʝʥʠʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ, ʦʪʣʠʯʘʷʩʴ ʥʝ ʪʦʣʴʢʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ, ʥʦ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ. ʇʦ-

ʵʪʦʤʫ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ ʚʠʜʘ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʦʥʪʦʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʦʩʦʙʝʡ ʠ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ [1]. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʩʫʪʴ, ʢʘʢ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ 

ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʟʘʢʦʥʦʤʝʨʥʦʡ ʠʭ ʩʤʝʥʳ ʚ ʦʥʪʦʛʝʥʝʟʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝ-
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ʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʢʦʨʥʝ-ʣʠʩʪʦʚʦʛʦ ʙʘʣʘʥʩʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʦʩʦʙʝʡ ʚ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [2]. 

ʆʪʩʶʜʘ, ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʚʠʜʘ ʠʤʝʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʭʦʨʦʣʦʛʠ-

ʯʝʩʢʫʶ ʦʩʥʦʚʫ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʣʠʛʘʪʥʳʭ ʬʦʨʤ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʦʧʪʠ-

ʤʘʣʴʥʳʤ ʜʣʷ ʚʠʜʘ ʫʩʣʦʚʠʷʤ, ʠ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ, ʯʘʱʝ ʚʦʟʚʨʘʱʘʶʱʠʭʩʷ ʢ ʦʙʣʠ-

ʛʘʪʥʦʤʫ ʪʠʧʫ ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʊʦ ʝʩʪʴ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʚ ʩʪʨʦʝʥʠʠ ʪʝʣʘ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʨʠʩʧʦʩʦʙʠ-

ʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʠʟʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ [3]. ʊʘʢ, ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠ-

ʷʭ ʜʝʨʝʚʴʷ ʢʨʫʧʥʝʝ, ʯʝʤ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ, ʘ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ʠ ʫ ʛʨʘʥʠʮ ʘʨʝʘʣʦʚ ʩʪʘʥʦʚʷʪʩʷ 

ʧʨʠʟʝʤʠʩʪʳʤʠ ʠ ʢʫʩʪʦʚʠʜʥʳʤʠ. 

ɸʜʘʧʪʠʚʥʳʤ ʙʠʦʤʦʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʩʚʷʟʠ ʩ ʠʭ ʰʠʨʦʪʥʳʤ ʠ ʚʳʩʦʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʩʚʷʱʝʥʘ ʦʙʰʠʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ [4ï9], 

ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʪʦʨʳʭ ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʳ ʤʥʦʛʠʝ ʧʝʨʝʭʦʜʥʳʝ ʤʦʨʬʦʪʠʧʳ [10ï13]. 

ʅʘ ʂʘʚʢʘʟʝ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʤ ʜʨʝʚʝʩʥʳʤ ʚʠʜʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʦʚ ʚʳʩʦʪʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʷʚʣʷʝʪʩʷ Betulla raddeana Trautv. 

ɸʨʝʘʣ ʵʪʦʛʦ ʚʠʜʘ, ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʶʪ ʨʷʜ ʦʪ ʥʘʩʪʦʷʱʝʛʦ ʢʫʩʪʘʨʥʠ-

ʢʘ ʜʦ ʤʥʦʛʦʩʪʚʦʣʴʥʦʛʦ ʠ ʦʜʥʦʩʪʚʦʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ ʂʘʚʢʘʟʝ ʦʪ ɹʝʯʘʩʳʥʩʢʦʛʦ 

ʧʣʘʪʦ ʜʦ ʂʫʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ɸʟʝʨʙʘʡʜʞʘʥʘ [14, 15] ʠ ʦʪ 1400 ʜʦ 2800 ʤ ʥʘʜ ʫʨ. ʤʦʨʷ, ʛʜʝ 

ʨʘʩʪʝʥʠʷ B. raddeana Trautv. ʧʨʦʠʟʨʘʩʪʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʢʘʣʠʩʪʳʭ ʤʝʩʪʘʭ ʩʢʣʦʥʦʚ 

ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ (ʰʠʨʦʪʥʳʡ ʠ ʚʳʩʦʪʥʳʡ) ʧʨʝʜʝʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʩʪʘʚʣʝʥʠʷ ʩʧʝʢʪʨʦʚ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʮʝʥʦʧʦ-

ʧʫʣʷʮʠʡ ʚ ʩʚʷʟʠ ʩ ʘʜʘʧʪʘʮʠʝʡ ʢ ʫʩʣʦʚʠʷʤ ʚʳʩʦʪʥʦʛʦ ʛʨʘʜʠʝʥʪʘ, ʘ ʪʘʢʞʝ ʪʠʧʠʟʘʮʠʷ ʢʨʦʥ ʜʝ-

ʨʝʚʴʝʚ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʚ ʩʚʷʟʠ ʩ ʫʩʣʦʚʠʷʤʠ ʵʢʦʪʦʧʘ ʠ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʪʠʧʘ ʩʠʥʪʘʢʩʦʥʘ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʚʳʷʚʣʝʥʠʷ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫ-

ʨʳ B. raddeana ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʘʨʝʘʣʘ ʠ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʤʦʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʝʛʦ ʘʨʝʘʣʘ ʚ ɺʳʩʦʢʦʛʦʨʥʦʤ ɼʘʛʝʩʪʘʥʝ. 
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

 

ʀʟʫʯʝʥʠʝ ʙʠʦʤʦʨʬʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ B. raddeana ʧʨʦʚʝʜʝʥʦ ʥʘ ʩʢʣʦ-

ʥʘʭ ʛʦʨʳ ɻʠʰʠʥ ï ɿʘʣʦʛʦʚʘ ʅʫʢʘʪʣʠʥʩʢʦʛʦ ʭʨʝʙʪʘ (ʩ.ʰ. 42Á 14ᾳ14,9ᾳᾳ, ʚ.ʜ. 46Á 44ᾳ23,0ᾳᾳ) ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʩ. ʊʘʣʫʭ ʏʘʨʦʜʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ɿʜʝʩʴ B. raddeana ʟʘʥʠʤʘʝʪ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʣʝ-

ʩʘ ʥʘ ʩʝʚʝʨʥʦʤ, ʟʘʧʘʜʥʦʤ ʠ ʚʦʩʪʦʯʥʦʤ ʤʠʢʨʦʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʩ ʢʨʫʪʠʟʥʦʡ ʦʪ 

35Á ʜʦ 55Á, ʥʘ ʚʳʩʦʪʘʭ ʦʪ 2293 ʤ ʜʦ 2480 ʤ. 

ɺʩʝʛʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 220 ʜʝʨʝʚʴʝʚ, ʫ ʢʦʪʦʨʳʭ ʫʯʪʝʥʳ ʚʳʩʦʪʘ ʠ ʜʠʘʤʝʪʨ ʢʨʦʥʳ, ʢʦ-

ʣʠʯʝʩʪʚʦ ʩʪʚʦʣʦʚ, ʜʠʘʤʝʪʨ ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʩʪʚʦʣʘ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʠ ʫ ʦʩʥʦʚʘʥʠʷ, ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ ʧʦ ʤʝʪʦʜʫ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ. ʇʦʨʦʩʣʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʚʠʪʘʣʠʪʝʪ ʦʩʦʙʝʡ B. 

raddeana ʦʮʝʥʝʥʳ ʧʦ 5-ʪʠ ʙʘʣʴʥʦʡ ʰʢʘʣʝ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʘʥʘʣʠʟʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʧʧ ʦʩʦʙʝʡ B. 

raddeana ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʦʪʦʧʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʧʦ ʧʣʦʱʘʜʢʘʤ), ʧʦ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ, ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʩʪʚʦʣʦʚ ʠ ʩʙʝʞʠʩʪʦʩʪʠ ʰʪʘʤʙʘ ʦʩʥʦʚʥʦʛʦ ʩʪʚʦʣʘ. ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʠ ʨʘʟʣʠʯʠʡ ʧʦ ʯʠʩʣʫ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʝʡ, ʠʥʜʝʢʩʫ ʢʨʦʥʳ ʠ ʩʙʝʞʠʩʪʦʩʪʠ ʰʪʘʤʙʘ ʦʩʥʦʚʥʦʛʦ 

ʩʪʚʦʣʘ ʚʳʜʝʣʝʥʳ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

 

ʉʨʝʜʥʠʝ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʨʦʥ ʜʝʨʝʚʴʝʚ B. raddeana ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ 

ʧʦʧʫʣʷʮʠʠ ʚʘʨʴʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦ: ʧʦ ʚʳʩʦʪʝ ʦʪ 3,2 ʜʦ 7,5 ʤ, ʧʦ  ʜʠʘʤʝʪʨʫ ʢʨʦʥʳ ʦʪ 2,1 ʤ ʜʦ 

6,1 ʤ. ɾʠʟʥʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʚʳʩʦʢʘʷ 4,0ï4,5 ʙʘʣʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʩʪʚʦʣʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ 14 

ʰʪ. ʇʦʨʦʩʣʝʦʙʨʘʟʦʚʘʥʠʝ ʫʩʠʣʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ ʠ ʜʠʘʤʝʪʨʘ ʢʨʦʥʳ, ʘ ʪʘʢʞʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʤʝʨʝ ʫʪʦʣʱʝʥʠʷ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʨʦʩʣʝʦʙʨʘʟʦ-
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ʚʘʥʠʝ, ʦʮʝʥʝʥʥʦʝ ʥʘʤʠ ʚ 3,1 ʙʘʣʣʘ, ʭʘʨʘʢʪʝʨʥʦ ʜʝʨʝʚʴʷʤ ʩʦ ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ ʢʨʦʥʳ 7,5 ʤ, ʩ 

ʜʠʘʤʝʪʨʦʤ ʢʨʦʥʳ ï ʜʦ 5 ʤ, ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ ï 10 ʩʤ, ʫ ʦʩʥʦʚʘʥʠʷ ï 13 ʩʤ 

(ʪʘʙʣ. 1). ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʪʦʣʱʝʥʠʠ ʩʪʚʦʣʘ ʥʘʨʘʩʪʘʥʠʝ ʜʠʤʝʪʨʘ ʢʨʦʥʳ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʨʦʩʪ 

ʜʝʨʝʚʴʝʚ ʚ ʚʳʩʦʪʫ ʠ ʧʦʨʦʩʣʝʦʙʨʘʟʦʚʘʥʠʝ ʩʥʠʞʘʶʪʩʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʞʠʟʥʝʥ-

ʥʦʩʪʠ ʫʭʫʜʰʘʝʪʩʷ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʨʝʚʴʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʩʢʣʦʥʘʭ ʨʘʟ-

ʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʠ ʪʠʧʦʚ ʩʦʦʙʱʝʩʪʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʦʥʠ ʢʨʫʧʥʝʝ, ʯʠʩʣʦ 

ʩʪʚʦʣʦʚ ʤʝʥʴʰʝ, ʘ ʜʣʷ ʦʩʦʙʝʡ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʦʚ ʩʦʦʙʱʝʩʪʚ. 

ʊʘʙʣʠʮʘ 1 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʨʝʚʴʝʚ Betulla raddeana 

 

ʕʢʩʧʦʟʠ-

ʮʠʷ ʩʢʣʦʥʘ 

 

ɼʠʘʤʝʪʨ 

ʩʪʚʦʣʘ ʫ 

ʦʩʥʦʚʘʥʠʷ, 

ʩʤ 

ɼʠʘʤʝʪʨ 

ʩʪʚʦʣʘ ʥʘ 

ʚrʩʦʪʝ 1,3 

ʤ, ʩʤ 

ɺʳʩʦʪʘ 

ʢʨʦʥʳ, ʤ 

ɼʠʘʤʝʪʨ 

ʢʨʦʥʳ, ʤ 

ʂʦʣ-ʚʦ 

ʩʪʚʦʣʦʚ, 

ʰʪ. 

ɺʠʪʘʣʠʪʝʪ, 

ʙʘʣʣ 

ʇʦʨʦʩʣʝ-

ʦʙʨʘʟʦʚʘ-

ʥʠʝ, ʙʘʣʣ 

ʍ CV, % ʍ CV, % ʍ CV, % ʍ CV, % ʍ CV, % ʍ CV, % ʍ CV, % 

ʙʝʨʝʟʥʷʢ ʦʚʩʷʥʥʠʮʝʚʳʡ 

ʩʝʚʝʨʥʳʡ 12,4 40,9 9,4 47,0 5,7 30,7 4,3 44,3 3,4 55,9 4,5 15,9 2,4 59,7 

ʙʝʨʝʟʥʷʢ ʨʘʟʥʦʪʨʘʚʥʳʡ 

ʟʘʧʘʜʥʳʡ  11,7 32,9 8,9 37,5 5,9 24,5 3,4 32,4 2,5 60,8 4,2 19,8 2,4 69,2 

ʙʝʨʝʟʥʷʢ ʚʝʡʥʠʢʦʚʳʡ 

ʚʦʩʪʦʯʥʳʡ 6,7 73,4 4,5 82,2 3,2 56,4 2,1 80,4 2,3 73,3 4,4 17,3 1,6 100,3 

ʟʘʧʘʜʥʳʡ 13,1 54,8 9,6 58,1 7,5 26,3 4,7 38,6 1,8 58,0 4,1 23,3 3,1 39,5 

ʩʝʚʝʨʥʳʡ 27,4 26,7 20,0 26,8 6,8 51,6 6,1 29,5 1,1 30,4 4,0 24,2 2,9 65,8 

 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʣʠ ʠʥʦʡ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢ-

ʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʦʥʳ, ʢʘʢ ʦʩʥʦʚʳ ʧʦʜʚʠʞʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʦʨʛʘʥʠʟʤʘ ʩʦ ʩʨʝʜʦʡ ʧʨʦʚʝ-

ʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʊʘʢ, ʠʟ 35 ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʚʫʩʪʦʨʦʥʥʠʭ ʩʚʷʟʝʡ 23 ʦʢʘʟʘʣʠʩʴ 

ʜʦʩʪʦʚʝʨʥʳʤʠ, ʠʟ ʢʦʪʦʨʳʭ 17 ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ 6 ʦʪʨʠʮʘʪʝʣʴʥʳʝ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʜʝʨʝʚʴʝʚ ʯʘʨʦʜʠʥʩʢʦʡ  

ʧʦʧʫʣʷʮʠʠ ʙʝʨʝʟʳ ʈʘʜʜʝ 

 

ʇʨʠʟʥʘʢʠ 

ɼʠʘʤʝʪʨ 

ʩʪʚʦʣʘ ʫ 

ʦʩʥʦʚʘʥʠʷ 

ɼʠʘʤʝʪʨ 

ʩʪʚʦʣʘ 

ʥʘ ʚʳ-

ʩʦʪʝ 1,3  

ɺʳʩʦʪʘ 

ʢʨʦʥʳ 

ɼʠʘʤʝʪʨ 

ʢʨʦʥʳ 

ɾʠʟʥʝʥ 

ʥʦʩʪʴ 

ʇʦʨʦʩʣʝ 

ʦʙʨʘʟʦ 

ʚʘʥʠʝ 

ʂʦʣ-ʚʦ 

ʩʪʚʦʣʦʚ 

ɼʠʘʤ.  ʩʪʚ. ʥʘ 1,3 ʤ 0,95*       

ɺʳʩʦʪʘ ʢʨʦʥʳ 0,81* 0,86*      

ɼʠʘʤʝʪʨ ʢʨʦʥʳ 0,76* 0,79* 0,76*     

ɾʠʟʥʝʥʥʦʩʪʴ 0,06 0,09 0,11 0,11    

ʇʦʨʦʩʣʝʦʙʨʘʟʦʚʘʥʠʝ 0,28* 0,30* 0,34* 0,40* 0,001   

ʂʦʣ-ʚʦ ʩʪʚʦʣʦʚ 0,01 0,03 0,02 0,26* 0,04 0,25*  

ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʙʣʠ-

ʞʘʡʰʝʛʦ ʩʦʩʝʜʘ 

0,59* 0,59* 0,53* 0,52* -0,16* 0,29* -0,01 

ʀʥʜʝʢʩ ʢʨʦʥʳ -0,21* -0,20* -0,01 -0,55* -0,04 -0,27* -0,36* 

 

ʉʠʣʴʥʳʝ ʜʦʩʪʦʚʝʨʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʷʟʠ ʚʳʷʚʣʝʥʳ ʜʣʷ ʧʨʠʟʥʘʢʦʚ, ʠʤʝʶʱʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ: ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ, ʜʠʘʤʝʪʨ ʢʨʦʥʳ ʠ ʚʳʩʦʪʘ ʢʨʦʥʳ. ʇʦ-

ʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʪʘʢʞʝ ʜʦʢʘʟʘʥʘ ʜʣʷ ʚʳʩʦʪʳ ʠ ʜʠʘʤʝʪʨʘ ʢʨʦʥʳ ʩ ʫʨʦʚʥʝʤ ʧʦʨʦʩʣʝʦʙʨʘʟʦ-
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ʚʘʥʠʷ ʠ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ. ʉ ʚʦʟʨʘʩʪʦʤ ʚ ʜʨʝʚʦʩʪʦʷʭ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʝʨʝʚʴ-

ʷʤʠ ʦʜʥʦʟʥʘʯʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʩʠʣʫ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʟʘʠʤʦʫʛʥʝʪʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳ-

ʧʘʜʘ, ʘ ʚʠʪʘʣʠʪʝʪ ʦʩʣʘʙʝʚʘʝʪ (ï 0,16*). ʇʨʠ ʵʪʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʥʝʢʦʪʦʨʦʝ ʚʳ-

ʨʘʚʥʠʚʘʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʠʤʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʚ ʚʦʟʨʘʩʪʝ. 

ɾʠʟʥʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʥʝ ʩʚʷʟʘʥʘ ʩ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʝʨʝʚʴʝʚ, ʯʪʦ ʠ ʧʦ-

ʥʷʪʥʦ: ʚ ʢʘʞʜʦʤ ʚʦʟʨʘʩʪʝ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʫʛʥʝʪʝʥʥʳʝ ʠ ʧʨʦʮʚʝʪʘʶʱʠʝ ʜʝʨʝʚʴʷ, ʭʦʪʷ ʦʙʱʠʡ 

ʪʨʝʥʜ ʠʟʚʝʩʪʝʥ. ʀʥʜʝʢʩ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʘʙʳʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʩʚʷʟʷʤʠ 

ʩʦ ʚʩʝʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʥʘʨʘʩʪʘʥʠʷ ʜʠʘʤʝʪʨʘ ʢʨʦʥʳ ʧʦʩʣʝ 

ʜʦʩʪʠʞʝʥʠʷ ʜʝʨʝʚʴʷʤʠ ʙʝʨʝʟʳ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ, ʙʣʘʛʦʜʘʨʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʩʪʠ ʢʨʦʥʦ-

ʦʙʨʘʟʫʶʱʠʭ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʝʡ. ʊ.ʝ. çʢʫʩʪʠʩʪʦʩʪʴè ʢʨʦʥʳ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʙʦʣʴʰʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʨʘʩʪʘʥʠʷ ʙʦʢʦʚʳʭ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʝʡ, ʧʦʩʪʝʧʝʥʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʢʠʜʠʩʪʦʩʪʠ ʢʨʦʥʳ. 

ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʦʙʝʡ 

B. raddeana ʧʦ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ ʠ ʪʠʧʘʤ ʩʦʦʙʱʝʩʪʚ, ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʮʝʥʢʠ ʜʝʨʝ-

ʚʴʝʚ ʧʦ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤʫ ʧʨʠʟʥʘʢʫ, ʘʢʢʫʤʫʣʠʨʫʶʱʝʤʫ ʚʩʢ̫ʠʝ 

ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʩʨʝʜʳ. ʇʨʠ ʵʪʦʤ ʨʘʥʞʠʨʦʚʘʥʠʝ ʠ ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʧʨʦʚʝʜʝʥʦ 

ʩ ʫʯʝʪʦʤ ʠʥʜʝʢʩʘ ʢʨʦʥʳ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 

ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʞʠʟʥʝʥʥʦʩʪʴ ʜʝʨʝʚʴʝʚ ʙʝʨʝʟʳ ʈʘʜʜʝ ʫ ʛʨʫʧʧ  

ʧʦ ʜʠʘʤʝʪʨʫ ʦʩʥʦʚʥʦʛʦ ʩʪʚʦʣʘ 

 
ɻʨʫʧʧ  r

ʧʦ ʜʠʘʤʝʪ-

ʨʫ ʩʪʚʦʣʘ, 

ʩʤ 

N ɼʠʘʤʝʪʨ 

ʩʪʚʦʣʘ ʫ ʦʩ-

ʥʦʚʘʥʠʷ, ʩʤ 

ɼʠʘʤʝʪʨ 

ʩʪʚʦʣʘ ʥʘ 

ʚʳʩʦʪʝ 1,3, 

ʩʤ 

ɺʳʩʦʪʘ 

ʢʨʦʥʳ, ʤ 

ɼʠʘʤʝʪʨ 

ʢʨʦʥʳ, ʤ 

ʂʦʣ-ʚʦ 

ʩʪʚʦʣʦʚ, 

ʰʪ. 

ɺʠʪʘʣʠʪʝʪ, 

ʙʘʣʣ 

ʇʦʨʦʩʣʝʦʙʨʘʟʦʚʘʥʠʝ, 

ʙʘʣʣ 

ʀʥʜʝʢʩ 

ʢʨʦʥʳ 

ʍ CV, % ʍ CV, % ʍ 
CV, 

% 
ʍ CV, % ʍ CV, % ʍ CV, % ʍ CV, % ʍ CV, % 

1-5 55 2,3 56,3 1,3 53,7 2,0 34,6 1,6 116,1 2,0 50,0 4,4 18,4 1,1 117,0 1,9 46,6 

6-10 34 8,3 13,4 5,2 35,0 4,2 33,7 2,3 34,6 2,1 54,5 4,1 18,1 1,8 79,0 1,9 32,1 

11-15 69 13,2 10,7 10,3 17,6 5,8 23,1 3,6 35,4 2,9 73,7 4,2 20,4 2,7 59,0 1,8 38,9 

16-20 39 18,2 7,1 13,7 14,8 7,1 16,7 4,4 32,4 2,3 66,2 4,5 15,3 2,8 54,6 1,8 29,8 

21-25 11 23,8 5,3 17,7 16,0 8,0 17,7 5,8 42,7 1,9 54,7 3,9 29,1 3,5 54,1 1,6 40,5 

26-30 6 28,2 5,7 19,5 27,3 7,6 47,6 4,8 50,1 3,0 78,9 4,7 17,5 1,5 91,4 1,8 34,7 

31-35 6 33,5 3,7 25,5 9,8 9,5 29,6 7,3 13,4 1,0 0 4,6 11,1 1,8 93,9 1,3 24,9 

36-40 2 39,0 3,6 25,0 0 9,0 0 6,0 0 1,0 0 4,1 35,4 3,5 20,2 1,5  

 
ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʜʝʣʠʣʠʩʴ ʜʚʝ ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʫʧʧʳ.  ɺ ʛʨʫʧʧʫ ʩ 

ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ ʜʦ 5 ʩʤ ʦʪʥʝʩʝʥʦ 55 ʨʘʩʪʝʥʠʡ (ʦʢʦʣʦ 25%). ʕʪʦ ʩʝʤʝʥʥʦʡ ʧʦʜʨʦʩʪ ʙʝʨʝʟʳ, 

ʟʘʩʝʣʷʶʱʠʡ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʯʘʩʪʢʠ ʦʙʱʝʛʦ ʤʘʩʩʠʚʘ, ʯʘʩʪʠʯʥʳʡ ʚʳʧʘʜ ʢʦʪʦʨʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʚʟʘʠʤʦʫʛʥʝʪʝʥʠʷ ʚʳʷʚʣʷʝʪʩʷ ʫʞʝ ʚ ʩʣʝʜʫʶʱʝʡ ʛʨʫʧʧʝ (6ï10 ʩʤ). ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ (31%) ʦʢʘʟʘʣʦʩʴ ʚ ʛʨʫʧʧʝ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ 11ï15 ʩʤ. ʆʩʦʙʠ ʵʪʦʡ ʛʨʫʧ-

ʧʳ ʫʞʝ ʚʩʪʫʧʠʣʠ ʚ ʛʝʥʝʨʘʪʠʚʥʫʶ ʬʘʟʫ ʪʝʤʧʳ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʘ ʜʠʘʧʘʟʦʥ ʢʘ-

ʣʝʥʜʘʨʥʳʭ ʚʦʟʨʘʩʪʦʚ ʦʩʦʙʝʡ ʰʠʨʝ. ʈʘʟʣʠʯʥʦʝ ʯʠʩʣʦ ʦʩʦʙʝʡ ʚ ʛʨʫʧʧʘʭ ʧʦ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ, 

ʚʦʟʤʦʞʥʦ, ʟʘʚʠʩʠʪ ʦʪ ʨʠʪʤʠʯʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ʦʩʦʙʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʩʩʦʚʦʝ ʧʦʷʚʣʝʥʠʝ ʧʦʜʨʦʩʪʘ ʠ ʨʘʟʨʘʩʪʘʥʠʝ ʤʘʩʩʠʚʘ B. raddeana 

ʟʜʝʩʴ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʨʫʙʢʠ ʠ ʩʥʠʞʝʥʠʝʤ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ. 

ɸʥʘʣʠʟ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʨʝʚʴʝʚ ʙʝʨʝʟʳ ʫ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʛʨʫʧʧ, ʚʳ-

ʷʚʠʣ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ CV ʫ ʤʦʣʦʜʳʭ ʦʩʦʙʝʡ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ (10ï20 ʨʘʩʪʝʥʠʡ ʥʘ ʢʚ. ʤ), ʨʘʟʥʦʚʦʟʨʘʩʪ-

ʥʦʩʪʴʶ ʠ ʫʩʠʣʝʥʥʦʡ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢʘʢ r-ʩʪʨʘʪʝʛʘ. ɺʳʩʦʪʘ ʢʨʦʥʳ ʫ ʦʩʦʙʝʡ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ ʢʦʣʝʙʘʣʘʩʴ ʧʨʠ 

ʵʪʦʤ ʦʪ 0,5 ʜʦ 10 ʤ, ʘ ʜʠʘʤʝʪʨ ʢʨʦʥʳ ï ʦʪ 0,5 ʜʦ 8 ʤ. 
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ʋ ʜʝʨʝʚʴʝʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ ʧʦʢʘʟʘʪʝʣʠ CV ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ. (CV ʦʪ 

56,3 ʜʦ 3,6%), ʦʜʥʘʢʦ ʥʘʨʘʩʪʘʥʠʝ ʜʠʘʤʝʪʨʘ ʦʩʥʦʚʘʥʠʷ ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ ʧʨʠ ʦʙʱʝʤ ʩʥʠʞʝʥʠʠ 

ʨʦʩʪʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʝʨʝʚʴʝʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʟʨʝʣʦʤʫ ʚʦʟʨʘʩʪʫ ʥʝ ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ʉʪʘʙʠʣʠʟʘʮʠʷ ʧʝʨʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʚʠʜʠʤʦ, ʦʙʫʩʣʦʚʣʝʥʘ ʙʦʣʴʰʝʡ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦ-

ʩʪʴʶ ʚʳʩʦʪʳ ʜʝʨʝʚʴʝʚ, ʧʨʠ ʵʪʦʤ ʥʘʨʘʩʪʘʥʠʝ ʙʦʢʦʚʳʭ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʝʡ ʧʨʦʜʦʣʞʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʢʘʤʙʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʥʝ-ʣʠʩʪʦʚʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪ-

ʨʘ ʢʨʦʥʳ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʩʥʠʞʘʝʪʩʷ ʦʪ 1,9 ʜʦ 1,3 ʚʤʝ-

ʩʪʝ ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʝʡ CV (c 46,6 ʜʦ 24,9%.), ʯʪʦ ʩʚʷʟʘʥʦ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʩ ʫʩʠʣʝʥʠʝʤ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʛʦ ʥʘʢʣʦʥʘ ʠ ʩʥʠʞʝʥʠʝʤ ʧʨʠʨʦʩʪʘ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʥʞʠʨʦʚʘʥʠʝ ʦʩʦʙʝʡ ʧʦ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪ ɹʧʨʝʜʝʣʳ 

ʨʦʩʪʘ ʚ ʚʳʩʦʪʫ, ʜʠʘʤʝʪʨ ʢʨʦʥʳ ʠ ʩʪʚʦʣʘ ʭʘʨʘʢʪʝʨʥʳʝ ʨʘʟʥʳʤ ʵʪʘʧʘʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʦʩʦʙʝʡ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʫʩʪʠʩʪʦʩʪʠ ʚ ʦʥʪʦʛʝʥʝʟʝ ʧʨʦʚʝʜʝʥʦ 

ʪʘʢʞʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʦʩʦʙʝʡ B. raddeana ʚ ʦʙʲʝʜʠʥʝʥʥʦʡ ʚʳʙʦʨʢʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʪʚʦʣʦʚ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʚʦʣʦʚ ʫ ʦʩʦʙʝʡ ʚ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʜʦʩʪʠʛʘʝʪ 14. ʕʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʢ 40ï50 ʛʦʜʘʤ ʠ ʩʚʷʟʘʥ ʩ ʚʠʪʘʣʠʪʝʪʦʤ ʜʝʨʝʚʴʝʚ. ʅʘʠʤʝʥʴʰʘʷ ʢʫ-

ʩʪʠʩʪʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ ʛʨʫʧʧʳ ʩ ʜʠʘʤʝʪʨʦʤ ʩʪʚʦʣʘ 21ï25 ʩʤ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʞʠʟʥʝʥʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʜʝʨʝʚʴʝʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʪʚʦʣʦʚ ʠ ʠʥʜʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʥʘʤʠ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ ʙʝʨʝʟʳ 

ʈʘʜʜʝ. ʇʨʠ ʵʪʦʤ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʥʜʝʢʩʳ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʶʪ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʢʨʦʥ ʚ ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʦʥʪʦʛʝ-

ʥʝʟʘ [16]. ʅʘ ʦʩʥʦʚʝ ʠʥʜʝʢʩʦʚ ʚrʜʝʣʝʥʦ 4 ʪʠʧʘ ʢʨʦʥʳ: ʢʦʣʦʥʦʚʠʜʥʳʡ, ʷʡʮʝʚʠʜʥʳʡ, ʦʢʨʫʛʣʳʡ 

ʠ ʢʦʥʠʯʝʩʢʠʡ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʦʟʨʘʩʪʥʳʤ ʩʦʩʪʦʷʥʠʷʤ. 

ʂʦʣʦʥʦʚʠʜʥʳʡ ʪʠʧ ʢʨʦʥʳ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʞʠʟʥʠ ʫ ʦʩʦʙʝʡ j, im ʠ v ʚʦʟ-

ʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʢʦʛʜʘ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʦʥʳ ʜʝʨʝʚʘ ʪʦʣʴʢʦ ʬʦʨʤʠ-

ʨʫʶʪʩʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʪʚʦʣʦʚ ʨʘʚʥʦ 1ï2. ɼʣʷ ʦʩʦʙʝʡ ʩ ʢʦʣʦʥʦʚʠʜʥʦʡ ʢʨʦʥʦʡ ʠʥʜʝʢʩʥʳʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʦʪʥʦʰʝʥʠʷ ʚʳʩʦʪʳ ʜʝʨʝʚʘ ʢ ʝʛʦ ʜʠʘʤʝʪʨʫ ʨʘʚʝʥ 2 (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 4 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʚʦʣʘ ʠ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ  

ʙʝʨʝʟʳ ʈʘʜʜʝ ʧʨʠ ʨʘʥʞʠʨʦʚʘʥʠʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʪʚʦʣʦʚ 

 

ʂʦʣʠʯʝ-

ʩʪʚʦ 

ʩʪʚʦʣʦʚ 

ʂʦʣʠʯʝ-

ʩʪʚʦ ʜʝ-

ʨʝʚʴʝʚ 

ʀʥʜʝʢʩ ʢʨʦʥʳ 

(h/d) 

ʀʥʜʝʢʩ 

ʩʪʚʦʣʘ (d 

ʦʩʥ./ d 1,3) 

ɺʳʩʦʪʘ ʢʨʦʥʳ, 

ʤ 

ɼʠʘʤʝʪʨ ʢʨʦ-

ʥʳ, ʤ 

ʍ CV, % ʍ CV, % ʍ CV, % 

1 87 2,0 40,3 1,6 5,3 52,1 3,1 65,4 

2 50 1,9 26,0 1,8 4,8 53,6 2,9 72,1 

3 44 1,6 35,7 1,6 4,6 48,8 3,1 54,3 

4 21 1,4 27,7 1,5 5,4 31,8 4,0 35,8 

5 12 1,3 41,7 1,3 5,4 40,9 5,0 44,9 

6 4 1,3 13,6 1,3 6,5 20,4 5,0 45,8 

7 1 1,0 - 1,2 6,0 - 6,0 - 

9 1 1,0 - 1,3 7,0 - 7,0 - 

14 1 1,1 - 1,2 8,0 - 7,0 - 

 

ɺ ʵʪʫ ʛʨʫʧʧʫ ʦʩʦʙʝʡ ʩ ʠʥʜʝʢʩʦʤ ʢʨʦʥʳ (I =1,9ï2) ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʠ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʠ 

ʩʝʥʠʣʴʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʩʚʷʟʠ ʩ ʫʩʳʭʘʥʠʝʤ ʠ ʦʪʧʘʜʦʤ ʙʦʢʦʚʳʭ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʝʡ. 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʦʪʨʘʞʝʥʘ ʚ ʚʳʩʦʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʪʦʡ ʛʨʫʧ-

ʧʳ, ʛʜʝ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʠ ʜʠʘʤʝʪʨʘ ʢʨʦʥʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0,8 ʠ 0,2 ʤ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ï 13,0 ʠ 8,5 ʤ (Cv=52,1ï53,6% ï ʧʦ ʚʳʩʦʪʝ ʢʨʦʥʳ ʠ 65,4-72,1% ï ʧʦ 

ʜʠʘʤʝʪʨʫ ʢʨʦʥʳ). 

ʗʡʮʝʚʠʜʥʳʡ ʪʠʧ ʢʨʦʥʳ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʦʩʦʙʝʡ ʤʦʣʦʜʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʢʦʛʜʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʦʥʳ ʜʝʨʝʚʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʨʦ-
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ʩʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʪʚʦʣʘ, ʥʦ ʠ ʙʦʢʦʚʳʭ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʝʡ, ʧʨʠʚʦʜʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʝ ʜʠʘʤʝʪ-

ʨʘ. ʀʥʜʝʢʩ ʢʨʦʥʳ ʜʣʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʩʦʙʝʡ ʩʥʠʞʘʝʪʩʷ ʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,6 ʜʦ 1,3. 

ʆʢʨʫʛʣʳʡ ʪʠʧ ʢʨʦʥʳ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʦʩʦʙʝʡ, ʢʦʛʜʘ ʨʦʩʪ ʜʝʨʝʚʘ ʚ ʚʳʩʦʪʫ ʩʥʠʞʘʝʪʩʷ, ʢʦ-

ʣʠʯʝʩʪʚʦ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʝʡ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ, ʘ ʙʦʢʦʚʳʝ ʚʝʪʚʠ ʨʘʟʨʘʩʪʘʶʪʩʷ ʘʢʪʠʚʥʦ. ʊʘ-

ʢʘʷ ʬʦʨʤʘ ʢʨʦʥʳ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʦʩʦʙʝʡ ʧʦʟʜʥʝʛʦ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʠʥʜʝʢʩʦʤ ʙʣʠʟ-

ʢʠʤ ʢ 1. 

ʂʦʥʠʯʝʩʢʠʡ ʪʠʧ ʭʘʨʘʢʪʝʨʝʥ ʨʘʩʪʝʥʠʷʤ ʚ ʩʫʙʩʝʥʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʫ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘ-

ʝʪ ʦʪʤʠʨʘʪʴ ʚʝʨʭʫʰʢʘ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ. ʀʥʜʝʢʩ ʢʨʦʥʳ ʧʨʠ ʵʪʦʤ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʥʠʞʝ 1. 

ʇʨʠ ʩʤʝʥʝ ʪʠʧʦʚ ʢʨʦʥ ʚ ʦʥʪʦʛʝʥʝʟʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʰʝʥʠ ̫ʚʳʩʦʪʳ ʢʨʦʥʳ 

ʢ ʜʠʤʝʪʨʫ ʩʪʚʦʣʘ, ʥʘʟʚʘʥʥʳʡ ʥʘʤʠ çʠʥʜʝʢʩʦʤ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʚʦʣè. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ 

ʫʪʦʣʱʝʥʠʠ ʩʪʚʦʣʘ ʟʘʢʦʥʦʤʝʨʥʦ ʩʥʠʞʘʝʪʩʷ (ʪʘʙʣ. 5). ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʠʘʤʝʪʨʫ ʩʪʚʦʣʘ ʥʘ ʚʳ-

ʩʦʪʝ 1,3 ʤ ʫ ʛʨʫʧʧ ʩ ʚʦʟʨʘʩʪʦʤ ʵʪʦ ʩʥʠʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʨʝʟʢʦ, ʯʝʤ ʢ ʜʠʘʤʝʪʨʫ ʫ ʦʩʥʦ-

ʚʘʥʠʷ ʩʪʚʦʣʘ. ʊ.ʝ., ʯʝʤ ʪʦʣʱʝ ʩʪʚʦʣ ʠ, ʯʝʤ ʙʦʣʴʰʝ ʚʳʨʘʞʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʦʩʣʘʙʣʝʥʠʶ ʦʙʱʝʡ 

ʚʳʩʦʪʳ ʢʨʦʥʳ, ʪʝʤ ʥʠʞʝ ʥʘʛʨʫʟʢʘ, ʢʦʪʦʨʫʶ ʠʩʧʳʪʳʚʘʝʪ ʩʪʚʦʣ. ʕʪʘ ʥʘʛʨʫʟʢʘ ʟʘʢʦʥʦʤʝʨʥʦ 

ʩʥʠʞʘʝʪʩʷ ʚʜʦʣʴ ʢʨʦʥʳ ʢ ʚʝʨʭʫʰʢʝ ʠ ʩʥʠʞʝʥʠʝ ʵʪʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʜʠʘʤʝʪʨʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ. 

ʊʘʙʣʠʮʘ 5 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʤʝʥʪʦʚ ʢʨʦʥʳ ʙʝʨʝʟʳ ʈʘʜʜʝ 

 

ɻʨʫʧʧʳ ʧʦ ʜʠʘʤ. 

ʩʪʚʦʣʘ 

ʀʥʜʝʢʩ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʚʦʣ 

h ʢʨʦʥʳ /d ʦʩʥ.ʩʪʚ. h ʢʨʦʥʳ /d1,3 cʪʚ. 

1ï5 1,0 1,9 

6ï10 0,5 0,9 

10ï15 0,4 0,6 

16ï20 0,4 0,5 

21ï25 0,3 0,5 

26ï30 0,3 0,3 

31ï35 0,3 0,3 

36ï40 0,2 0,4 

 

ʋʢʘʟʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʥʳ ʠ ʩʪʚʦʣʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʠʤʠ 

ʧʨʝʜʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ, ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʠ 

ʤʝʥʷʶʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʘʧʠʢʘʣʴʥʳʭ ʤʝʨʠʩʪʝʤ ʠ ʢʘʤʙʠʷ. ɸʢʪʠʚʥʦʩʪʴ ʢʘʤʙʠʷ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʚʜʦʣʴ ʩʪʚʦʣʘ, ʦʩʦʙʝʥʥʦ ʚ ʝʛʦ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ʩ ʚʦʟʨʘʩʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦʣʴʰʝ 

ʙʣʘʛʦʜʘʨʷ ʨʘʟʨʘʩʪʘʥʠʶ ʙʦʢʦʚʳʭ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʝʡ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʧʨʝʜʝʣʘʭ ʰʪʘʤʙʘ ʧʦʜ-

ʪʚʝʨʞʜʝʥʘ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʜʝʢʩʘ ʩʪʚʦʣʘ ʢʘʢ ʜʦʣʠ ʪʦʣʱʠʥʳ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʢ ʪʦʣʱʠʥʝ 

ʰʪʘʤʙʘ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ, ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪʩʷ ʫ ʛʨʫʧʧ ʦʪ 50 ʜʦ 20 %%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʝʨʝʚʴʝʚ ʚ ʧʦʧʫʣʷʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ 

ʢʨʦʥʳ ʟʘʚʠʩʠʪ ʦʪ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʦʪʨʘʞʘʝʪ ʜʝʛʨʘʜʘʮʠʦʥ-

ʥʳʝ ʠʣʠ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ɹʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʧʦʧʫʣʷʮʠʡ ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠ ʚ ʮʝʣʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʝʪʦʜʦʤ ʵʢʩʧʨʝʩʩ-ʦʮʝʥʢʠ 

ʚʦʟʨʘʩʪʥʦʛʦ ʩʧʝʢʪʨʘ ʧʦʧʫʣʷʮʠʠ [17]. 
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ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʣʠʭʝʥʦʬʣʦʨ ʚʳʩʦʢʦʛʦʨʥʳʭ ʠʟʚʝʩʪ-

ʥʷʢʦʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ɿʘʧʘʜʥʦʛʦ (ʧʣʘʪʦ ʃʘʛʦʥʘʢʠ, ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ) ʠ ɺʦʩʪʦʯʥʦʛʦ (ʧʣʘʪʦ ɻʫʥʠʙ, ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ) ʂʘʚʢʘʟʘ. ʃʠʭʝʥʦʬʣʦʨʘ ʜʚʫʭ ʧʣʘʪʦ 

ʥʘʩʯʠʪʳʚʘʝʪ 452 ʚʠʜʘ, 164 ʨʦʜʘ, 50 ʩʝʤʝʡʩʪʚ, ʠʟ ʢʦʪʦʨʳʭ ʦʙʱʠʤʠ ʜʣʷ ʦʙʦʠʭ ʧʣʘʪʦ ʷʚʣʷʶʪʩʷ 

141 ʚʠʜ, 87 ʨʦʜʦʚ ʠ 27 ʩʝʤʝʡʩʪʚ. ʅʘ ʧʣʘʪʦ ʃʘʛʦʥʘʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ 1800ï2760 ʤ ʚʳʷʚʣʝ-

ʥʦ 377 ʚʠʜʦʚ (236 ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤʠ), ʥʘ ɻʫʥʠʙʩʢʦʤ ʧʣʘʪʦ ʥʘ ʚʳʩʦʪʘʭ 1800ï2354 ʤ 

ʚʳʷʚʣʝʥʦ 216 ʚʠʜʦʚ (75 ʠʟ ʥʠʭ ï ʩʧʝʮʠʬʠʯʥʳʝ). ʋʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʣʠʭʝʥʦ-

ʬʣʦʨ ʜʚʫʭ ʧʣʘʪʦ ʩʦʩʪʘʚʣʷʝʪ 31%. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʪʨʝʭ ʩʝʤʝʡʩʪʚ Verrucariaceae, 

Teloschistaceae ʠ Physciaceae ʩʦʩʪʘʚʣʷʶʪ ʷʜʨʦ ʣʠʭʝʥʦʬʣʦʨ ʦʙʦʠʭ ʧʣʘʪʦ ʩ ʦʙʱʝʡ ʜʦʣʝʡ ʚ ʚʠ-

ʜʦʚʦʤ ʩʦʩʪʘʚʝ ʙʦʣʝʝ 1/3. 

ɺʳʷʚʣʝʥʥʳʝ ʚʠʜʳ ʣʠʰʘʡʥʠʢʦʚ ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʳʩʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʨʘʟʫʶʪ ʜʚʝ ʦʩʥʦʚ-

ʥʝr ʛʨʫʧʧʳ: ʘ) ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʪʦʣʴʢʦ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ (ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʳʝ) ï 190 ʚʠ-

ʜʦʚ ʥʘ ʜʚʫʭ ʧʣʘʪʦ; ʙ) ʠʤʝʶʱʠʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʚʳʩʦʪʥʦʤʫ ʧʨʦʬʠʣʶ ʠ ʚʩʪʨʝ-

ʯʘʶʱʠʝʩʷ ʪʘʢʞʝ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʧʦʷʩʘʭ (ʦʙʱʝʛʦʨʥʳʝ) ï 262 ʚʠʜʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʣʠʭʝʥʦʬʣʦʨʳ. ʅʘ ʧʣʘʪʦ ʃʘʛʦʥʘʢʠ ʩʦʙ-

ʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʳʭ ʚʠʜʦʚ ʚʳʷʚʣʝʥʦ 157 (ʚ ʠʭ ʯʠʩʣʝ 129 ʩʧʝʮʠʬʠʯʥʳʭ), ʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʭ ï 220 (108 ʩʧʝʮʠʬʠʯʥʳʭ). ɼʣʷ ɻʫʥʠʙʩʢʦʛʦ ʧʣʘʪʦ ï 61 ʚʠʜ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦ-

ʛʦʨʥʳʭ (33 ʩʧʝʮʠʬʠʯʥʳʭ) ʠ 115 ʚʠʜʦʚ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ (42 ʩʧʝʮʠʬʠʯʥʳʭ). ʅʘʧʦʯ-

ʚʝʥʥʳʝ ʚʠʜʳ ʣʠʰʘʡʥʠʢʦʚ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʳʩʦʪʥʦʤʫ ʛʨʘʜʠʝʥʪʫ, ʪʦʛʜʘ 

ʢʘʢ ʵʧʠʣʠʪʥʳʝ ʚʠʜʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʦʷʩʘʭ. ʇʝʨʚʳʝ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʭʦʜʩʪʚʦ ʣʠʭʝʥʦʬʣʦʨ ʜʚʫʭ ʧʣʘʪʦ; ʚʪʦʨʳʝ ï ʠʭ ʩʧʝʮʠ-

ʬʠʢʫ ʠ ʨʘʟʣʠʯʠʝ. ɺʳʩʦʢʘʷ ʜʦʣʷ ʫʟʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʩʧʝʮʠʬʠʯʥʳʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʚʠʜʦʚ 

ʧɻʠʣʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʣʠʭʝʥʦʬʣʦʨʳ. 

ɺʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʚ ʣʠʭʝʥʦʬʣʦʨʘʭ ʜʚʫʭ ʧʣʘʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʱʠʤ ʭʘʨʘʢʪʝʨʦʤ ʧʦʜʩʪʠʣʘʶ-

ʱʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ï ʠʟʚʝʩʪʥʷʢʦʚ. ʅʦ ʨʘʟʥʦʩʪʴ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʨʝʜ-

ʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (ʃʘʛʦʥʘʢʠ ï ʦʢʦʣʦ 2000 ʤʤ ʦʩʘʜʢʦʚ ʚ ʛʦʜ; ɻʫʥʠʙ ï 620 ʤʤ), 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʘʣʠʯʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʪʘʢʩʦʥʦʚ ʚ ʣʠʭʝʥʦʬʣʦʨʘʭ. ɸʨʠʜʥʳʝ ʠ ʪʝʧʣʦʣʶ-

ʙʠʚʳʝ ʣʠʰʘʡʥʠʢʠ ʠʟ ʛʨʫʧʧʳ ʩʠʙʠʨʩʢʦ-ʘʟʠʘʪʩʢʠʭ, ʠʨʘʥʦ-ʪʫʨʘʥʩʢʠʭ, ʘ ʪʘʢʞʝ, ʦʪʯʘʩʪʠ, ʩʫʙ-

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʚʠʜʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʧʣʘʪʦ ɻʫʥʠʙ (ʧʨʝʜʩʪʘʚʠʪʝʣʠ Aspicilia, 

Flavoplaca, Glypholecia, Gyalolechia, Neocatapyrenium, Peltula, Thallinocarpon, Thyrea, 

Xanthoparmelia). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʛʫʤʠʜʥʳʝ ʠ ʭʦʣʦʜʥʦʣʶʙʠʚʳʝ ʣʠʰʘʡʥʠʢʠ (ʘʪʣʘʥʪʠʯʝ-

ʩʢʠʝ, ʮʝʥʪʨʘʣʴʥʦ- ʠ ʩʝʚʝʨʦʝʚʨʦʧʝʡʩʢʠʝ, ʥʦ ʪʘʢʞʝ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ), ʩʚʦʡʩʪʚʝʥʥʳ 

ʪʦʣʴʢʦ ʜʣʷ ʧʣʘʪʦ ʃʘʛʦʥʘʢʠ (ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ Arthrorhaphidaceae, Hymeneliaceae, 

Lecideaceae, Pannariaceae, Protothelenellaceae, Thelenellaceae, Thelocarpaceae, Verrucariaceae 

ʠ ʜʨ., ʨʦʜʦʚ Bacidia, Lecanora, Ochrolechia, Polysporina, Porpidia, Scytinium, Tetramelas ʠ ʜʨ.). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʰʘʡʥʠʢʠ, ʚʳʩʦʢʦʛʦʨʴʷ, ʠʟʚʝʩʪʥʷʢʠ, ʣʠʭʝʥʦʛʝʦʛʨʘʬʠʷ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, 

ʩʧʝʮʠʬʠʢʘ, ʂʘʚʢʘʟ, ʈʦʩʩʠʷ. 
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Species diversities and similarities of lichen flora of high-mountain (alpine and subalpine) calcare-

ous habitats from the Western Caucasus (Lagonaki Plateau, Adygeya Republic, Krasnodar Territo-

ry) and the Eastern Caucasus (Gunib Plateau, Inner-mountain Dagestan) are compared. Up to date, 

452 species in 164 genera and 50 families are known from the the two high-mountain plateaus. 

There are 141 species, 87 genera and 27 families common for two plateaus. The Lagonaki Plateau 

at the height 1800ï2760 m has 377 species where 236 are specific. The Gunib Plateau at the height 

1800ï2354 m has 216 species where 75 are specific. The similarities degree of lichen flora between 

the two plateaus is 31 %. Species of three families Verrucariaceae, Teloschistaceae and Physciace-

ae compose the lichen flora bullet of two plateaus with gross share above 1/3 of species composi-

tion.  

There are two main groups among revealed lichen species by the pattern of distribution: a) distrib-

uted only in highlands (specific highlands) ï 190 species in two plateaus; b) prevailing by the height 

gradient and distributed at the low height (common highlands) ï 262 species. The lichen flora speci-

ficity increases with the increasing of the height above sea level. The Lagonaki Plateau has 157 

mountain species in which 129 are specific. There are also 220 widely used species (108 specific). 

The Gunib Plateau has 61 mountain species (33 specific) and 115 prevailing species (42 specific). 

Ground lichen flora species has widely distributed by the height gradient and epilit lichens are limit 

distributed in high-mountain. The first effect the lichen flora similarity of two plateau largely, the 

second ïthere specificity and difference. High proportion of limit distributed and specific mountain 

epilit lichens shows more self-contained formation of high-mountain lichen component. 

The high similarity in lichen flora of the plateaus is caused by similarities in calcareous habitats of 

interlay material ï calcarous rock. However the difference of climatic parameters especially in  

average annual precipitation (the Lagonaki Plateau has about 2000 mm elements in a year; Gunib -

620 mm) caused the presence of differential taxons in the lichen flora. Arid and thermophilic li-

chens from Siberian-Asian, Irano-Turanian and sub-Mediterranean species occur in the Gunib Plat-

eau only. Those are namely in genera Aspicilia, Flavoplaca, Glypholecia, Gyalolechia, Neocatapy-

renium, Peltula, Thallinocarpon, Thyrea, Xanthoparmelia.  On the other hand, humid  and cry-

ophilous lichens (atlantic, central and northern Europe are only known from the Lagonaki Plateau; 

most of Arthrorhaphidaceae, Hymeneliaceae, Lecideaceae, Pannariaceae, Protothelenellaceae, 

Thelenellaceae, Thelocarpaceae, Verrucariaceae, etc., and genera Bacidia, Lecanora, Ochrolechia, 

Polysporina, Porpidia, Scytinium, Tetramelas, etc. 

 

Keywords: lichens, high-mountains, calcareous rocks, lichengeography, biodiversity, specifics, 

Caucasus, Russia. 

 

ʀʟʫʯʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ  ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʙʠ-

ʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʳ ʦʨʛʘ-

ʥʠʟʤʦʚ, ʷʚʣʷʝʪʩʷ  ʧʦʠʩʢ ʬʘʢʪʦʨʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʠ ʚʳʷʩʥʝʥʠʝ ʧʨʠʯʠʥ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ 

ʙʠʦʪ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʙʠʦʛʝʦʛʨʘʬʠʠ. ɺ ʥʘʰʝʤ ʢʦʥʢʨʝʪ-

ʥʦʤ ʩʣʫʯʘʝ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʩʨʘʚʥʝʥʠʠ ʣʠʭʝʥʦʬʣʦʨ (ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʃʌ), ʵʪʦʪ ʨʘʟʜʝʣ ʙʠʦʛʝʦʛʨʘʬʠʠ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ, ʢʘʢ ʣʠʭʝʥʦ-

ʛʝʦʛʨʘʬʠʶ. 
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ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʬʣʦʨʠʩʪʠʢʝ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʣʦʨʳ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ [1ï8 ʠ ʜʨ.], ʤʦʭʦʦʙʨʘʟʥʳʭ [9ï15], ʥʦ ʨʝʜʢʠ ʚ ʤʠ-

ʢʦʣʦʛʠʠ [16ï18]. ʇʨʠ ʠʟʫʯʝʥʠʠ ʣʠʰʘʡʥʠʢʦʚ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʚʠʪʦ. 

ɽʜʠʥʩʪʚʝʥʥʦʝ, ʥʘ ʯʝʤ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʣʠ-

ʭʝʥʦʬʣʦʨ, ï ʵʪʦ ʩʨʘʚʥʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ (ʨʘʥʛʦʚ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ) ʙʝʟ 

ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʩʨʘʚʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʠʭʝʥʦʬʣʦʨʳ. ʅʘʧʨʠʤʝʨ, ʚ ʩʪʘʚʰʝʡ ʫʞʝ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʅ.ʉ. ɻʦʣʫʙʢʦʚʦʡ [19], ʧʦʩʚʷʱʝʥʥʦʡ ʘʥʘʣʠʟʫ ʬʣʦʨʳ ʣʠʰʘʡʥʠʢʦʚ ʄʦʥ-

ʛʦʣʠʠ, ʘʚʪʦʨ ʧʨʠʚʦʜʠʪ ʩʨʘʚʥʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʣʦʨ ʘʨʢʪʠʯʝʩʢʠʭ ʠ ʣʝʩʥʳʭ ʨʘʡʦʥʦʚ ɹʦʨʝ-

ʘʣʴʥʦʛʦ ʧʦʜʮʘʨʩʪʚʘ ɻʦʣʘʨʢʪʠʢʠ. ʊʘʢʠʤ ʞʝ ʧʨʠʝʤʦʤ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʦ ʤʥʦ-

ʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ [20ï24 ʠ ʜʨ.]. ɼʣʷ ʘʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʯʘʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʧʦʜʦʙʥʳʝ 

ʩʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʨʷʜʦʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʣʠʭʝʥʦʬʣʦʨ ʉʉʉʈ ʧʨʦʚʝʜʝʥʳ 

ɺ.ʉ. ʅʦʚʨʫʟʦʚʳʤ [25]. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʯʝʪʚʝʨʪʴ ʚʝʢʘ ʥʘʟʘʜ ʫʨʦʚʝʥʴ ʟʥʘʥʠʷ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʣʠʭʝʥʦʬʣʦʨ, ʚʟʷʪʳʭ ʠʤ ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʙʳʣ ʥʘʩʪʦʣʴʢʦ ʥʠʟʦʢ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʛʦʚʦʨʠʪʴ ʦ ʢʦʨʨʝʢʪʥʦʤ ʘʥʘʣʠʟʝ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʨʘʚʥʠʚʘʝʤʦʡ ʣʠ-

ʭʝʥʦʬʣʦʨʳ ʋʨʘʣʘ ʅʦʚʨʫʟʦʚ ʫʢʘʟʳʚʘʝʪ ʚʩʝʛʦ 395 ʚʠʜʦʚ, ʪʦʛʜʘ ʢʘʢ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʭʝʥʦʬʣʦ-

ʨʝ ʵʪʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʠʟʚʝʩʪʥʦ ʫʞʝ ʙʦʣʝʝ 1380 ʚʠʜʦʚ [26]. ʂ ʪʦʤʫ ʞʝ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʷ ʟʘ ʵʪʦ ʚʨʝʤʷ ʧʨʝʪʝʨʧʝʣʘ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʦʙʲʝʤʳ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʅʦʚʨʫʟʦʚʳʤ ʚ ʪʦ ʚʨʝʤʷ, ʟʘʯʘʩʪʫʶ ʠʤʝʶʪ ʤʘʣʦ ʦʙʱʝʛʦ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʅʦʚʨʫʟʦʚʳʤ ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʬʣʦʨʦʛʝʥʝʟʝ ʃʌ ʂʘʚ-

ʢʘʟʘ ʠ ʬʣʦʨʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʷʭ, ʦʩʥʦʚʘʥʥʳʝ ʪʦʣʴʢʦ ʣʠʰʴ ʥʘ ʚʠʜʠʤʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʚʷ-

ʟʠ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʘʭ ʠ ʦʙʱʥʦʩʪʠ ʚʠʜʦʚ, ʚʳʛʣʷʜʷʪ ʤʘʣʦ ʦʙʦʩʥʦʚʘʥʥʳʤʠ. ʉʦʚʨʝʤʝʥ-

ʥʘʷ ʬʠʣʦʛʝʦʛʨʘʬʠʷ ʫʞʝ ʧʦʣʥʦʩʪʴʶ ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[27ï31 ʠ ʜʨ.]. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠʭʝʥʦʣʦʛʠʠ ʪʘʢʞʝ ʧʨʘʢʪʠʢʫʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʣʠ-

ʭʝʥʦʬʣʦʨʠʩʪʠʢʝ. ʀ ʦʥʠ ʯʘʩʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʨʘʙʦʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʠʰʘʡʥʠʢʦʚ ʚ ʣʝʩʘʭ ʨʘʟʥʦʡ ʩʪʝʧʝ-

ʥʠ ʥʘʨʫʰʝʥʥʦʩʪʠ [32, 33 ʠ ʜʨ.]. ʀʤʝʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʠ-

ʭʝʥʦʬʣʦʨ, ʥʘʧʨʠʤʝʨ, ʵʧʠʛʝʡʥʳʭ ʠʣʠ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ [34, 35], ʵʧʠ-

ʛʝʡʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʥʘ ʨʘʟʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʢʨʘʷ ʣʝʜʥʠʢʦʚ [36], ʣʠʙʦ ʵʧʠʬʠʣʣʴʥʳʭ ʣʠʰʘʡʥʠ-

ʢʦʚ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʧʦʷʩʦʚ [37]. ʊ.ʝ. ʵʪʠ ʨʘʙʦʪʳ ʥʝʩʫʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʈʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʩʨʘʚʥʝʥʠʝʤ ʣʠʭʝʥʦʬʣʦʨ ʧʦ ʚʳʩʦʪʥʦʤʫ 

ʛʨʘʜʠʝʥʪʫ [38, 39], ʦʪʜʝʣʴʥʳʭ ʦʩʪʨʦʚʦʚ [40, 41] ʠʣʠ ʜʘʞʝ ʩʪʨʘʥ ʧʦ ʛʨʘʜʠʝʥʪʫ ʦʪ ɸʨʢʪʠʢʠ ʜʦ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ [42]. ʇʨʠ ʵʪʦʤ ʧʣʶʩ ʚ ʨʘʙʦʪʝ H. B¿ltmann [42] ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʨʦʚʦʜʠʪ 

ʩʨʘʚʥʝʥʠʝ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʦʡ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʭʦʜʩʪʚʘ ʣʠʭʝʥʦʬʣʦʨ ʥʘ ʫʨʦʚʥʝ 

ʦʪʜʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʥʳʭ ʛʨʫʧʧ. ʍʦʪʷ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʨʘʚʥʠʚʘʝʪʩʷ ʚʩʷ ʣʠʭʝʥʦʬʣʦʨʘ, ʚʢʣʶ-

ʯʘʶʱʘʷ ʚʩʝ ʚʳʩʦʪʥʳʝ ʧʦʷʩʘ, ʙʝʟ ʚʳʜʝʣʝʥʠʷ ʣʠʭʝʥʦʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚʳʩʦʢʦʛʦ-

ʨʠʡ, ʣʝʩʦʚ ʠʣʠ ʙʝʟʣʝʩʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʧʨ. ʃʠʭʝʥʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥ-

ʥʳʝ ʥʘ ʩʨʘʚʥʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʥʘʤ ʥʝ ʠʟʚʝʩʪʥʳ. ɺʝʨʦʷʪʥʦ, ʧʦʜʦʙʥʦʛʦ 

ʨʦʜʘ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚʧʝʨʚʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

ʀʟʚʝʩʪʥʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʬʣʦʨʠʩʪʠʢʝ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩ-

ʪʝʥʠʡ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʂʘʚʢʘʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ. ʆʯʝʥʴ ʢʨʘʪʢʠʡ ʠ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʡ ʘʥʘʣʠʟ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʝʧʦʣʥʳʭ ʜʘʥʥʳʭ, ʚ ʚʠʜʫ ʵʪʦʛʦ ʠ ʩʦʜʝʨʞʘʱʠʡ ʤʘʣʦʟʥʘ-

ʯʠʤʳʝ ʠʣʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʚʳʚʦʜʳ, ʩʜʝʣʘʥ ʚ ʨʘʙʦʪʝ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʄ.ɽ. ʌʝʩʫʥ [43]. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʝʥʥʳʭ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ ʬʣʦʨʠʩʪʠʯʝʩʢʦ-

ʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʬʣʦʨ ʨʷʜʘ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨ-

ʥʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ, ʧʨʠʚʝʜʝʥ ʚ ʨʘʙʦʪʝ ʉ.ɸ. ʃʠʪʚʠʥʩʢʦʡ [44]. 

ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ  ʢʦʤʧʦʥʝʥʪʦʚ ʬʣʦʨʳ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ 

ʂʘʚʢʘʟʘ, ʥʘʧʨʠʤʝʨ, ʢʘʚʢʘʟʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʠʣʠ ʧʦʢʘʟʘʪʝʣʷʤ ʵʥʜʝʤʠʟʤʘ [45, 46]. ʅʝʩʤʦʪʨʷ ʥʘ 

ʚʘʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʜʘʥʥʳʭ ʨʘʙʦʪʘʭ ʩʨʘʚʥʠʚʘʝʪʩʷ ʚʩʷ ʬʣʦʨʘ, ʙʝʟ ʚʳʜʝ-

ʣʝʥʠʷ ʠ ʩʨʘʚʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʝʝ ʢʦʤʧʣʝʢʩʦʚ ï ʚʳʩʦʢʦʛʦʨʥʳʭ, ʛʦʨʥʦ-ʣʝʩʥʳʭ, ʛʦʨʥʦ-ʩʪʝʧʥʳʭ 

ʠ ʧʨ., ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʩʧʝʮʠʬʠʯʥʳʡ ʬʣʦʨʠʩʪʠ-

ʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʵʥʜʝʤʠʟʤʘ ʠ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʠ ʦʪʣʠʯʠʷ. ʅʘʧʨʠʤʝʨ, ʢʘʢ ʧʦʢʘ-

ʟʳʚʘʝʪ ʦʪʜʝʣʴʥʳʡ ʩʣʫʯʘʡ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ɺʦ-
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ʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʯʠʩʣʦ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʨʝʜʥʝʛʦʨʥʳʡ ʚʳʩʦʪʥʳʡ ʧʦʷʩ [47]. 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʧʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʦʜʥʷʪʠʡ ɺʥʫʪʨʠʛʦʨʥʦʛʦ 

ɼʘʛʝʩʪʘʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʣʦʢʘʣʠʟʘʮʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʢʘʚʢʘʟʩʢʠʭ ʵʥʜʝʤʠʢʦʚ [48]. ʂʘʢ ʧʦʣʘʛʘʝʪ ʉ.ɺ. ɹʦʥʜʘʨʝʥʢʦ [49], ʥʘ ɿʘʧʘʜʥʦʤ ʂʘʚʢʘʟʝ ʥʘʠʙʦ-

ʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʮʝʩʩ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ; ʟʜʝʩʴ ʞʝ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘ. 

ʉʨʘʚʥʝʥʠʝ ʃʌ ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʤʦʞʝʪ ʜʘʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʬʣʦʨʦʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʟʤʳʰʣʝʥʠʡ, ʥʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʃʌ ʵʪʠʭ ʯʘʩʪʝʡ 

ʂʘʚʢʘʟʘ, ʢʘʢ ʠ ʜʨʫʛʠʭ (ʥʘʧʨʠʤʝʨ, ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ) ʠʣʠ ʩʦʧʨʝʜʝʣʴʥʳʭ, ʦʩʪʘʝʪʩʷ ʜʘʣʝʢʦ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ, ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʦʩʪʨʦʝʥʠʷ. ʇʦʵʪʦʤʫ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʩʨʘʚʥʠʪʴ ʚʳʩʦʢʦʛʦʨʥʫʶ ʃʌ ʜʚʫʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʣʘʪʦ: ʃʘʛʦʥʢʩʢʦ-

ʛʦ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʃʇ) ʥʘ ɿʘʧʘʜʥʦʤ ʠ ɻʫʥʠʙ (ɻʇ) ï ʥʘ ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ, ʚʳʜʝʣʠʪʴ ʩʦʙ-

ʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ʃʌ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠ ʦʙʱʠʝ ʯʝʨʪʳ, 

ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʚʳʷʚʣʝʥʥʦʛʦ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ. ɼʣʷ ʵʪʦʛʦ ʙʫʜʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦ: ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʣʠʭʝʥʦʬʣʦʨʳ; ʚʳʷʚʠʪʴ ʝʝ ʩʪʨʫʢʪʫʨʫ ï ʪʘʢʩʦʥʦʤʠʯʝ-

ʩʢʫʶ, ʩʫʙʩʪʨʘʪʥʫʶ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʳʩʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ; ʚʳʜʝʣʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʠʤʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʪʘʢʩʦʥʳ ʥʘʜʚʠʜʦʚʦʛʦ ʨʘʥʛʘ; ʦʮʝʥʠʪʴ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʚʝʜʫʱʠʭ ʠ ʩʧʝʮʠʬʠʯʥʳʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ; ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʝʥʠʝ ʧʦ ʚʳʜʝʣʝʥ-

ʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʘʤ. ʅʝ ʚʭʦʜʠʪ ʚ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʚrʷʚʣʝʥʠʝ ʩʚʷʟʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʣʠʭʝʥʦʬʣʦʨ ʩ ʣʠʭʝʥʦʬʣʦʨʘʤʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ, ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʚʦʟʨʘʩʪʘ ʠ ʧʫʪʝʡ ʟʘʩʝʣʝʥʠʷ, ʭʦʪʷ ʦʪʜʝʣʴʥʳʝ ʬʘʢʪʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʚʠʜʝʪʝʣʷʤʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʨʷʜʘ ʪʘʢʩʦʥʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ. ɼʣʷ ʥʝʛʦʣʦ-

ʩʣʦʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʴʥʳʝ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

 

ɺ ʢʦʥʪʝʢʩʪʝ ʥʘʰʝʛʦ ʠʟʫʯʝʥʠʷ ʬʣʦʨʳ ʣʠʰʘʡʥʠʢʦʚ, ʧʦʜ ʚʳʩʦʢʦʛʦʨʴʷʤʠ ʤʳ ʧʦʥʠʤʘʝʤ 

ʙʝʟʣʝʩʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʳʰʝ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʚ ʧʨʝʜʝʣʘʭ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ, ʘʣʴ-

ʧʠʡʩʢʦʛʦ ʠ ʥʠʚʘʣʴʥʦʛʦ ʧʦʷʩʦʚ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʩʧʠʩʢʠ ʚʠʜʦʚ 

ʜʚʫʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʣʘʪʦ ï ʃʘʛʦʥʘʢʩʢʦʛʦ ʠ ɻʫʥʠʙ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʘʚʪʦʨʘʤʠ 

ʨʘʥʝʝ [50, 51]. ɺʩʝʛʦ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 40 ʪʦʯʝʢ ʥʘ ʃʇ ʠ 20 ʪʦʯʝʢ ʥʘ ɻʇ. ɼʣʷ ɻʇ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʫʯʪʝʥʳ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʥʘʭʦʜʢʘʤ 12 ʥʦʚʳʭ ʜʣʷ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ 

ʧʣʘʪʦ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ [52]. ʀʟ ʩʧʠʩʢʦʚ ʚʳʙʨʘʥʳ ʚʠʜʳ, ʦʪʤʝʯʝʥʥʳʝ ʥʘʤʠ ʚʦ ʚʩʝʭ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʷʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʦʙʦʠʭ ʧʣʘʪʦ. ʇʦʩʢʦʣʴʢʫ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʜʝʨʝʚʴʷ ʠ ʥʝʨʝʜʢʠ ʟʘʨʦʩʣʠ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ, ʪʦ ʚ ʥʘʰ ʩʧʠʩʦʢ ʚʦʰʣʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʚʠʜʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʙʣʠʛʘʪʥʳʤʠ ʵʧʠʬʠʪʘʤʠ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝʩʚʦʡ-

ʩʪʚʝʥʥʳʝ ʜʣʷ ʚʳʩʦʢʦʛʦʨʠʡ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʠʭʝʥʦʬʣʦʨ ʜʚʫʭ ʧʣʘʪʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʘʜʠʮʠʦʥ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʧʝʢʪʨʳ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ, ʚʠʜʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʨʦʜʦʚ ʠ ʩʝ-

ʤʝʡʩʪʚ (ʨʦʜʦʚʳʝ ʠ ʩʝʤʝʡʩʪʚʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ), ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʣʠ-

ʰʘʡʥʠʢʦʚ ï ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʣʥʦʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʣʠʭʝʥʦʬʣʦʨʳ [53], ʘ 

ʪʘʢʞʝ ʵʪʠ ʞʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʦ-ʩʫʙʩʪʨʘʪʥʳʭ ʛʨʫʧʧ ʣʠʰʘʡʥʠʢʦʚ ï ʵʧʠ-

ʣʠʪʦʚ (ʦʙʠʪʘʶʱʠʭ ʥʘ ʢʘʤʝʥʠʩʪʦʤ ʩʫʙʩʪʨʘʪʝ) ʠ ʵʧʠʛʝʠʜʦʚ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ï ʦʙʠʪʘʶʱʠʭ 

ʥʘ ʧʦʯʚʝ, ʤʭʘʭ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ), ʠ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʚʳʩʦʪʥʳʤ ʛʨʫʧʧʘʤ ʚʠʜʦʚ ï 

ʠʤʝʶʱʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦʨʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʘʢʞʝ ʟʘ ʧʨʝ-

ʜʝʣʘʤʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʧʦʷʩʘʭ. 

ʀʜʝʷ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʬʦʨʤʫʣʠʨʦʚʢʘ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʧʨʠʥʘʜʣʝʞʘʪ ɻ.ʇ. ʋʨʙʘ-

ʥʘʚʠʯʶʩʫ. ʅʘʧʠʩʘʥʠʝ ʩʪʘʪʴʠ ʥʘ 95% ʦʩʫʱʝʩʪʚʣʝʥʦ ɻ.ʇ. ʋʨʙʘʥʘʚʠʯʶʩʦʤ. ɺʢʣʘʜ ɸ.ɹ. ʀʩʤʘʠ-

ʣʦʚʘ ʠ ʀ.ʅ. ʋʨʙʘʥʘʚʠʯʝʥʝ ʩʦʩʪʦʠʪ ʚ ʦʙʩʫʞʜʝʥʠʠ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʠ ʦʬʦʨʤʣʝʥʠʠ ʨʫʢʦʧʠʩʠ. 

ɸʥʛʣʠʡʩʢʠʡ ʘʙʩʪʨʘʢʪ ʥʘʧʠʩʘʥ ɻ.ʇ. ʋʨʙʘʥʘʚʠʯʶʩʦʤ ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥ ʗ. ɺʦʥʜʨʘʢʦʤ ʠʟ ʀʥ-

ʩʪʠʪʫʪʘ ʙʦʪʘʥʠʢʠ ʏʝʰʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʏʝʰʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʇʨʫʭʦʥʠʮʝ). 
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ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʃʇ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ɹʝʣʦ-ʃʘʙʠʥʩʢʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘ. ʆʙ-

ʱʘʷ ʧʣʦʱʘʜʴ ʚʳʩʦʢʦʛʦʨʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 190 ʢʚ. ʢʤ. ɼʠʘʧʘʟʦʥ ʦʭʚʘʪʳʚʘʝʤʳʭ ʚʳʩʦʪ ï ʦʪ 

1800 ʜʦ 2867 ʤ ʥʘʜ ʫʨ. ʤ. ʥʘ ʛʦʨʝ ʌʠʰʪ (ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʩʦʩʪʘ-

ʚʠʣʘ 2760 ʤ ʣʠʰʴ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʥʘ ʛʦʨʝ ʆʰʪʝʥ). ɺ ʮʠʨʢʘʭ ʛʦʨʳ ʌʠʰʪ ʩʦʭʨʘʥʷʶʪʩʷ ʥʝʙʦʣʴ-

ʰʠʝ ʣʝʜʥʠʢʠ ï ʩʘʤʳʝ ʟʘʧʘʜʥʳʝ ʠ ʥʠʟʢʠʝ ʥʘ ʂʘʚʢʘʟʝ. ʖʞʥʳʝ, ʟʘʧʘʜʥʳʝ ʠ ʚʦʩʪʦʯʥʳʝ ʩʪʦʨʦʥʳ 

ʃʇ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʫʪʳʤʠ ʠ ʤʝʩʪʘʤʠ ʦʪʚʝʩʥʳʤʠ ʤʥʦʛʦʩʦʪʤʝʪʨʦʚʳʤʠ ʦʙʨʳʚʘʤʠ. ɹʣʘʛʦʜʘʨʷ 

ʠʟʚʝʩʪʥʷʢʦʚʦʤʫ ʦʩʥʦʚʘʥʠʶ ʥʘ ʧʣʘʪʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʩʝʚʦʟʤʦʞʥʳʝ ʣʝʜʥʠʢʦʚʳʝ ʠ 

ʢʘʨʩʪʦʚʳʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʮʠʨʢʘʤʠ, ʪʨʦʛʘʤʠ, ʢʘʨʘʤʠ, ʘ ʪʘʢʞʝ ʫʪʝʩʘʤʠ 

ʠ ʦʙʨʳʚʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʧʣʘʪʦ ʭʘʨʘʢʪʝʨʥʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʢʘʤʝʥʠʩʪʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ. 

ʅʘ ʃʇ ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʪ 1800 ʜʦ 2300 ʤ ʥʘʜ ʫʨ. ʤ. ɺʳ-

ʰʝ ʧʨʦʩʪʠʨʘʶʪʩʷ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʠ ʧʫʩʪʦʰʠ, ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʩʫʙʥʠʚʘʣʴʥʳʝ 

ʣʘʥʜʰʘʬʪʳ ʥʘ ʚʝʨʰʠʥʘʭ ʚʳʰʝ 2700 ʤ. ʅʘ ʧʣʘʪʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʚʳʰʝ 800 ʚʠʜʦʚ ʩʦʩʫʜʠ-

ʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʪʨʝʪʴ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʢʘʤʠ ʂʘʚʢʘʟʘ. ʉʨʝʜʠ ʧʦʯʚ ʘʣʴʧʠʡʩʢʦʛʦ ʠ 

ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʛʦʨʥʦʣʫʛʦʚʳʝ ʜʝʨʥʦʚʦ-ʦʩʪʘʪʦʯʥʦ-ʢʦʨʙʘʥʘʪʥʳʝ ʧʦʯʚʳ, ʚ 

ʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ ʜʝʨʥʠʩʪʳʝ, ʚ ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʛʣʝʝʚʳʝ ʠ ʪʦʨʬʷʥʠʩʪʦ-

ʛʣʝʝʚʳʝ. ʅʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʚ ʫʢʘʟʘʥʥʳʭ ʧʦʷʩʘʭ ʨʘʟʚʠʪʳʝ ʧʦʯʚʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʪʘʢʞʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʤʘʣʦʤʦʱʥʳʝ ʧʨʠʤʠʪʠʚʥʳʝ ʧʦʯʚʳ. ʂʣʠʤʘʪ ʃʇ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʩʠʣʴʥʳʤ ʚʣʠʷʥʠ-

ʝʤ ʟʘʧʘʜʥʦʛʦ ʧʝʨʝʥʦʩʘ ʚʣʘʞʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʩʦ ʩʪʦʨʦʥʳ ʏʝʨʥʦʛʦ ʤʦʨʷ. ʇʦʵʪʦʤʫ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʚʝʨʰʠʥ ʌʠʰʪ ʠ ʇʰʝʭʘ-ʉʫ ʠ ʫ ɹʝʣʦʨʝʯʝʥʩʢʦʛʦ ʧʝʨʝʚʘʣʘ ʚʳʧʘʜʘʝʪ ʜʦ 2500ï

2700 ʤʤ ʦʩʘʜʢʦʚ ʚ ʛʦʜ. ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʣʘʪʦ ʚ ʨʘʡʦʥʝ ɸʟʠʰʩʢʦʛʦ ʧʝʨʝʚʘʣʘ ʚʳʧʘ-

ʜʘʝʪ ʜʦ 1600ï2000 ʤʤ ʚ ʛʦʜ. 

ɻʇ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ɺʝʨʭʥʝʩʫʣʘʢʩʢʦʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʫ 

ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʭʨʝʙʪʘ ʅʫʢʘʪʣʴ. ʇʣʦʱʘʜʴ ʚʳʩʦʢʦʛʦʨʠʡ ʩʦʩʪʘʚʣʷʝʪ ʟʜʝʩʴ ʦʢʦʣʦ 10 ʢʚ. 

ʢʤ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ 1800ï2354 ʤ ʥʘʜ ʫʨ. ʤ. ʉʝʚʝʨʥʳʡ, ʶʞʥʳʡ ʠ ʟʘʧʘʜʥʳʡ ʢʨʘʷ ʧʣʘʪʦ ʦʙ-

ʨʳʚʘʶʪʩʷ ʢʨʫʪʳʤʠ ʠ ʦʪʚʝʩʥʳʤʠ ʩʢʣʦʥʘʤʠ. ʄʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʟʚʝʩʪʥʷʢʘʤʠ 

ʥʠʞʥʝʛʦ ʤʝʣʘ, ʤʦʱʥʦʩʪʴʶ ʦʪ 200 ʜʦ 500 ʤ, ʥʘ ʢʦʪʦʨʳʭ ʟʘʣʝʛʘʶʪ ʛʦʨʥʦ-ʣʫʛʦʚʳʝ ʯʝʨʥʦʟʝʤʦ-

ʚʠʜʥʳʝ, ʘ ʪʘʢʞʝ ʢʘʤʝʥʠʩʪʦ-ʱʝʙʥʠʩʪʳʝ, ʤʘʣʦʤʦʱʥʳʝ ʧʦʯʚʳ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʧʣʘʪʦ ʟʘʥʷʪʘ ʩʫʙʘʣʴʧʠʡʩʢʠʤʠ (ʯʘʩʪʠʯʥʦ ʧʦʩʣʝʣʝʩʥʳʤʠ) ʣʫ-

ʛʘʤʠ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʜʝʨʥʦʚʠʥʥʳʭ ʟʣʘʢʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʚʩʷʥʠʮʳ, ʦʩʦʢʠ, ʤʘʥʞʝʪʢʠ ʠ 

ʜʨ., ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʧʘʩʪʙʠʱʘ ʠ ʠʩʧʳʪʳʚʘʶʪ ʩʠʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʦʪ ʧʝʨʝʚʳʧʘʩʘ. 

ʌʣʦʨʘ ɻʇ ʥʘʩʯʠʪʳʚʘʝʪ 657 ʚʠʜʦʚ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʥʦʛʦ ʵʥʜʝʤʠʯʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʜʘʛʝʩʪʘʥʩʢʦʛʦ ʠ ʢʘʚʢʘʟʩʢʦʛʦ ʢʦʨʥʝʡ, ʘ ʪʘʢʞʝ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ. ʂʣʠʤʘʪʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ɻʇ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʝʛʦ ʢʘʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʝ (ʩʦ ʩʪʝʧʝʥʴʶ 42ï47 %). ʇʨʠ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʝ ʦʩʘʜʢʦʚ 620 ʤʤ ʦʥʠ ʠʤʝʶʪ ʯʝʪʢʠʡ ʦʜʥʦʚʝʨʰʠʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʠʶʥʴ-

ʩʢʦ-ʠʶʣʴʩʢʠʤ ʤʘʢʩʠʤʫʤʦʤ, ʧʨʠʯʝʤ ʥʘ ʜʦʣʶ ʣʝʪʥʠʭ ʦʩʘʜʢʦʚ ʧʨʠʭʦʜʠʪʩʷ 80-90 % ʛʦʜʦʚʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ.  ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ 65 %, ʩ ʤʘʢʩʠʤʫʤʦʤ (72%) ʚ ʤʘʝ-

ʠʶʥʝ ʠ ʩʝʥʪʷʙʨʝ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ +6,7
Á
ʉ, ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ, 

ʩʦ ʩʨʝʜʥʝʡ ʤʘʢʩʠʤʘʣʴʥʦʡ +12,3
Á
ʉ ʠ ʩʨʝʜʥʝʡ ʤʠʥʠʤʘʣʴʥʦʡ +2,8

Á
ʉ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

 

ʃʠʭʝʥʦʬʣʦʨʘ ʚʳʩʦʢʦʛʦʨʠʡ (ʜʘʣʝʝ ʚʝʟʜʝ ʤʳ ʙʫʜʝʤ ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʠʤʝʥʥʦ ʚʳʩʦʢʦʛʦʨ-

ʥʫʶ ʃʌ) ʃʇ ʠ ɻʇ ʥʘʩʯʠʪʳʚʘʝʪ 377 ʠ 216 ʚʠʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɽʩʣʠ ʦʮʝʥʠʚʘʪʴ ʚʠʜʦʚʫʶ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʪʦ ʜʣʷ ʃʇ ʦʥʘ ʙʫʜʝʪ ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ 2 ʚʠʜʘ ʥʘ 1 ʢʚ. ʢʤ, 

ʪʦʛʜʘ ʢʘʢ ʜʣʷ ɻʇ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʪ ʧʨʠʤʝʨʥʦ 21 ʚʠʜ ʥʘ 1 ʢʚ. ʢʤ. ɺ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʃʌ ɻʇ, ʘ ʠʤʝʥʥʦ, ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʚʠʜʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ, ʚ 10 ʨʘʟ ʧʨʝʚʳʰʘʶʱʘʷ ʚʠʜʦʚʫʶ ʥʘʩʳʱʝʥʥʦʩʪʴ ʃʌ ʃʇ. ʆʩʥʦʚʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʃʌ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɺʩʷ ʩʦʚʦʢʫʧʥʘʷ ʃʌ ʦʙʦʠʭ ʧʣʘʪʦ 

ʚʢʣʶʯʘʝʪ 452 ʚʠʜʘ, ʠ ʧʨʠ ʵʪʦʤ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 83% ʚʠʜʘʤʠ ʃʌ ʃʇ ʠ ʥʘ 48% ï ʚʠʜʘʤʠ 

ʃʌ ɻʇ. ɹʦʣʝʝ ʙʦʛʘʪʘʷ ʃʌ ʃʇ ʥʘ 65% ʧʦʛʣʦʱʘʝʪ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʃʌ ɻʇ, ʯʪʦ ʦʪʨʘʞʘʝʪ, ʚ ʢʘ-

ʢʦʡ-ʪʦ ʤʝʨʝ, ʦʙʱʥʦʩʪʴ ʵʪʠʭ ʜʚʫʭ ʃʌ, ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʚʳʩʦʢʦʛʦʨʠʡ ʝʜʠ-
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ʥʦʡ ʛʦʨʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʯʠʩʣʘ 

ʪʘʢʩʦʥʦʚ (ʚʠʜʦʚ, ʨʦʜʦʚ, ʩʝʤʝʡʩʪʚ) ʚ ʃʌ ʃʇ ʚʩʝʛʦ ʣʠʰʴ ʚ 1,4ï1,7 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʃʌ ɻʇ, 

ʯʠʩʣʦ ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ ʠ ʨʦʜʦʚ ʚ ʃʌ ʃʇ ʚ 3ï4 ʨʘʟʘ ʙʦʣʴʰʝ, ʘ ʩʧʝʮʠʬʠʯʥʳʭ ʩʝʤʝʡʩʪʚ ʧʦ-

ʯʪʠ ʚ 7 ʨʘʟ ʙʦʣʴʰʝ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʯʪʠ 20-ʢʨʘʪʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʣʦʱʘʜʠ ʠ ʜʚʫʢʨʘʪʥʦʝ ʧʨʝʚʳ-

ʰʝʥʠʝ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʦʯʝʢ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ʥʘ ʃʇ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɻʇ, ʧʨʦʷʚʣʷʝʪʩʷ 

ʢʘʢ ʚ ʙʦʣʴʰʝʤ ʙʦʛʘʪʩʪʚʝ ʠ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʪʘʢ ʠ ʚ ʦʩ-

ʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʨʘʟʥʦʦʙʨʘʟʠʷ (ʪʘʙʣ. 1). ɼʣʷ ʃʌ ʃʇ ʟʘʤʝʪʥʦ ʚʳʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʚʠʜʦʚʦʡ 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʨʦʜʦʚ ï ʧʨʠʤʝʨʥʦ ʥʘ 20%, ʭʦʪʷ ʢʦʵʬʬʠʮʠʝʥʪ ʚʠʜʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʩʝʤʝʡ-

ʩʪʚʘ ʦʪʣʠʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ï ʧʨʠʤʝʨʥʦ ʥʘ 10%. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ 

ʜʦʣʷ ʚʠʜʦʚ ʚ ʧʝʨʚʳʭ 3-ʭ, 5-ʪʠ ʠ 10-ʪʠ ʩʝʤʝʡʩʪʚʘʭ ʠ ʨʦʜʘʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʥʘ ʠʥʪʝʨʝʩʥʘʷ ʦʩʦ-

ʙʝʥʥʦʩʪʴ. ɺ ʃʌ ɻʇ ʚʩʝ ʪʨʠ ʧʦʢʘʟʘʪʝʣʷ ʚ ʩʝʤʝʡʩʪʚʘʭ ʧʨʝʚʳʰʘʶʪ ʪʘʢʦʚʳʝ ʃʌ ʃʇ. ʊʦʛʜʘ ʢʘʢ 

ʩʨʝʜʠ ʨʦʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ ï ʧʦʢʘʟʘʪʝʣʠ ʃʌ ʃʇ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʃʌ ɻʇ. 

ʏʪʦ, ʚʝʨʦʷʪʥʦ, ʟʘʢʦʥʦʤʝʨʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʃʌ ʃʇ ʙʦʣʴʰʝ ʜʦʣʷ ʦʜʥʦʚʠʜʦʚʳʭ ʩʝʤʝʡʩʪʚ, ʘ ʚ ʃʌ 

ɻʇ ʙʦʣʴʰʝ ʜʦʣʷ ʦʜʥʦʚʠʜʦʚʳʭ ʨʦʜʦʚ (ʭʦʪʷ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʯʠʩʣʦ ʦʜʥʦʚʠʜʦʚʳʭ ʨʦ-

ʜʦʚ ʠ ʩʝʤʝʡʩʪʚ, ʥʝʩʦʤʥʝʥʥʦ, ʙʦʣʴʰʝ ʚ ʃʌ ʃʇ). 

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʠʭʝʥʦʬʣʦʨ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʚʳʩʦʢʦʛʦʨʠʡ  

ɿʘʧʘʜʥʦʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ 

 

ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʈʘʡʦʥ 
ɺʩʷ ʃʌ 

  ʃʇ ɻʇ 

ʏʠʩʣʦ ʚʠʜʦʚ 377 / 235*(63%) 216 / 75*(35%) 452 / 141**(31%) 

           ʨʦʜʦʚ 147 / 60*(41%) 104 / 17*(16%) 164 / 87**(53%) 

           ʩʝʤʝʡʩʪʚ 47 / 20*(43%) 30 / 3*(10%) 50 / 27**(54%) 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʠʜʦʚʦʡ 

ʥʘʩʳʱʝʥʥʦʩʪʠ ʨʦʜʘ (ʚ/ʨ) 
2,56 2,08 2,76 

- // - ʩʝʤʝʡʩʪʚʘ (ʚ/ʩ) 8,02 7,2 9,04 

ɼʦʣʷ ʚʠʜʦʚ ʚ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚʘʭ (%) 

ʧʝʨʚʳʭ 3-ʭ 34 42 36 

- // -   5-ʪʠ 48 56 50 

- // - 10-ʪʠ 72 80 72 

ʏʠʩʣʦ / ʜʦʣʷ ʩʝʤʝʡʩʪʚ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ 50% ʚʠʜʦ-

ʚʦʛʦ ʩʦʩʪʘʚʘ ʃʌ 

6 / 13% 4 / 13% 5 / 10% 

ʏʠʩʣʦ / ʜʦʣʷ ʦʜʥʦʚʠʜʦʚʳʭ 

ʩʝʤʝʡʩʪʚ 
19 / 40% 10 / 32% 19 / 38% 

ɼʦʣʷ ʚʠʜʦʚ ʚ ʚʝʜʫʱʠʭ ʨʦʜʘʭ (%) 

ʧʝʨʚʳʭ 3-ʭ 15 12 14 

- // -   5-ʪʠ 20 19 19 

- // - 10-ʪʠ 33 30 31 

ʏʠʩʣʦ / ʜʦʣʷ ʨʦʜʦʚ, ʦʭʚʘʪʳ-

ʚʘʶʱʠʭ 50% ʚʠʜʦʚʦʛʦ ʩʦ-

ʩʪʘʚʘ ʃʌ 

24 / 16% 23 / 22% 29 / 18% 

ʏʠʩʣʦ / ʜʦʣʷ ʦʜʥʦʚʠʜʦʚʳʭ 

ʨʦʜʦʚ 
76 / 52% 56 / 54% 77 / 47% 

F 1,58 1,1 1,58 

ʇʨʠʤʝʯʘʥʠʷ: * ï ʯʠʩʣʦ ʩʧʝʮʠʬʠʯʥʳʭ ʪʘʢʩʦʥʦʚ, ** ï ʯʠʩʣʦ ʦʙʱʠʭ ʪʘʢʩʦʥʦʚ, ʚ ʩʢʦʙʢʘʭ ʧʦʢʘ-

ʟʘʥʘ ʜʦʣʷ ʪʘʢʩʦʥʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʡ ʃʌ, F ï ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʣʥʦʪʳ 

ʠʟʫʯʝʥʥʦʩʪʠ ʃʌ (= ʯʠʩʣʦ ʤʠʢʨʦʣʠʰʘʡʥʠʢʦʚ / ʯʠʩʣʦ ʤʘʢʨʦʣʠʰʘʡʥʠʢʦʚ). 

 



56 

ʇʨʠ ʦʮʝʥʢʝ ʧʦʣʥʦʪʳ ʠʟʫʯʝʥʥʦʩʪʠ ʃʌ ʧʦ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʚʠʜʥʦ, 

ʯʪʦ ʫʨʦʚʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʃʌ ʃʇ ʚ ʮʝʣʦʤ ʚ 1,5 ʨʘʟʘ ʚʳʰʝ ʫʨʦʚʥʷ ʠʟʫʯʝʥʥʦʩʪʠ ʃʌ ɻʇ. ʄʦʞ-

ʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʪʦʣʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʨʦʯʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʨʘʟʥʦʦʙʨʘʟʠʷ ʃʌ 

ʤʦʛʫʪ ʙʳʪʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʳ ʩ ʥʝʜʦʠʟʫʯʝʥʥʦʩʪʴʶ ʃʌ ɻʇ, ʯʝʤ ʩ ʧʣʦʱʘʜʴʶ ʠʟʫ-

ʯʝʥʥʳʭ ʧʣʘʪʦ. ʇʦʩʢʦʣʴʢʫ, ʥʘ ʤʥʦʛʠʭ ʧʨʠʤʝʨʘʭ ʨʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʪʘʢʩʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʙʦʛʘʪʩʪʚʘ ʃʌ ʥʝ ʟʘʚʠʩʠʪ ʥʘʧʨʷʤʫʶ ʦʪ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʦʚʘʥʠʷ [53]. ɺ ʪʦʞʝ ʚʨʝʤʷ, 

ʜʣʷ ʬʣʦʨʳ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʦʙʰʠʨʥʳʤ ʠ ʙʦʛʘʪʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ ʩʚʦʡʩʪʚʝʥʥʳ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʠʜʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʨʦʜʦʚ [3]. ɺ 

ʥʘʰʝʤ ʩʣʫʯʘʝ, ʙʦʣʝʝ ʚʘʞʥʳʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʙʦʛʘʪʩʪʚʘ ʃʌ ʷʚ-

ʣʷʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʦʩʝʣʝʥʠʷ ʣʠʰʘʡʥʠʢʦʚ ʩʫʙʩʪʨʘʪʦʚ, ʥʠʰ, ʵʢʦʪʦʧʦʚ, 

ʣʘʥʜʰʘʬʪʦʚ, ʘ ʪʘʢʞʝ ʰʠʨʦʪʳ ʘʤʧʣʠʪʫʜʳ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʚ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʡ ʃʌ ʦʢʦʣʦ ʪʨʝʪʠ ʚʠʜʦʚ (31%) ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ ʜʣʷ ʜʚʫʭ ʧʣʘʪʦ, ʘ 

ʦʙʱʠʭ ʨʦʜʦʚ ʠ ʩʝʤʝʡʩʪʚ ï ʙʦʣʝʝ 50% (ʪʘʙʣ. 1). ʂʦʵʬʬʠʮʠʝʥʪ ʩʭʦʜʩʪʚʘ ʧʦ ʉʸʨʝʥʩʝʥʫ ʨʘʚʝʥ 

ʚʩʝʛʦ 0,47. ʊʘʢʘʷ ʤʘʣʘ ̫ʜʦʣʷ ʦʙʱʠʭ ʚʠʜʦʚ ʜʣʷ ʦʯʝʥʴ ʩʭʦʞʠʭ ʧʦ ʥʘʙʦʨʫ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʩʨʘʚ-

ʥʠʚʘʝʤʳʭ ʧʣʘʪʦ, ʤʦʛʣʘ ʙʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʠʭ ʃʌ ʰʣʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʫʪʷʤʠ, ʝʩʣʠ ʙʳ ʤʳ ʠʤʝʣʠ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʠʟʫʯʝʥʥʳʝ ʃʌ. ɺ 

ʪʦʞʝ ʚʨʝʤʷ, ʥʝʣʴʟʷ ʥʝ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʃʌ ɻʇ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʚʳʷʚʣʝʥʠʶ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ. ʆʙ ʵʪʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʛʫʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʥʘʭʦʜʢʠ 14 ʚʠʜʦʚ (ʩʜʝʣʘʥʥʳʝ ʚ 2015 ʛ. ʧʨʠʚʣʝʯʝʥʥʳʤ ʫʟʢʠʤ ʩʧʝʮʠʘʣʠ-

ʩʪʦʤ ʧʦ ʨʦʜʫ Caloplaca s.l. ʗ. ɺʦʥʜʨʘʢʦʤ), ʠʟ ʢʦʪʦʨʳʭ ʣʠʰʴ ʪʨʝʪʴ ʚʠʜʦʚ ʦʢʘʟʘʣʘʩʴ ʦʙʱʝʡ ʩ 

ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤʠ ʥʘ ʃʇ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʠʤʝʝʤ ʢʨʘʡʥʝ ʚʳʩʦʢʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʃʌ 

ʃʇ ʥʘ ʚʠʜʦʚʦʤ ʫʨʦʚʥʝ ʩ ʧʦʯʪʠ 63% ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʩʪʘʚʘ ʃʌ ʃʇ ʠ ʙʦ-

ʣʝʝ 52% ʦʪ ʩʦʩʪʘʚʘ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʡ ʃʌ ʦʙʦʠʭ ʧʣʘʪʦ. ʀ ʵʪʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʙʦʛʘʪʩʪʚʦʤ ʃʌ ʃʇ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2 ʠ 3 

ʩʧʝʢʪʨʳ ʢʨʫʧʥʝʡʰʠʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ ʟʥʘʯʠʪʝʣʴ-

ʥʦʤ ʩʭʦʜʩʪʚʝ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. ʏʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʘʣʠʯʠʝ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʃʌ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚʳʤ ʭʘʨʘʢʪʝʨʦʤ ʚʳʩʦʢʦʛʦʨʠʡ ɿʘʧʘʜʥʦ-

ʛʦ ʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ.  

 

ʊʘʙʣʠʮʘ 2 

ʉʧʝʢʪʨ ʢʨʫʧʥʝʡʰʠʭ ʩʝʤʝʡʩʪʚ ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ 

  

ɺʩʷ ʃʌ ʃʇ ɻʇ 

ʉʝʤʝʡʩʪʚʦ 
ʏʠʩʣʦ 

ʚʠʜʦʚ/ʨʦʜʦʚ 
ʉʝʤʝʡʩʪʚʦ 

ʏʠʩʣʦ 

ʚʠʜʦʚ/ʨʦʜʦʚ 
ʉʝʤʝʡʩʪʚʦ 

ʏʠʩʣʦ 

ʚʠʜʦʚ/ʨʦʜʦʚ 

Teloschistaceae 61(23)**/19 Verrucariaceae 51(35)/17(3)* Teloschistaceae 43(20)/17(2)* 

Verrucariaceae 61(16)/20 Teloschistaceae 41(18)/17(2) Verrucariaceae 26(10)/17(3) 

Physciaceae 41(15)/11 Physciaceae 35(20)/11(3) Physciaceae 21(6)/8(0) 

Parmeliaceae 33(13)/16 Lecanoraceae 29(20)/3(1) Parmeliaceae 20(7)/12(3) 

Lecanoraceae 31(9)/3 Parmeliaceae 26(13)/13(4) Collemataceae 12(1)/5(0) 

Ramalinaceae 27(6)/5 Collemataceae 22(11)/8(3) Ramalinaceae 12(6)/3(0) 

Collemataceae 23(11)/8 Ramalinaceae 21(15)/5(2) Lecanoraceae 11(2)/2(0) 

Cladoniaceae 22(9)/1 Cladoniaceae 21(12)/1(0) Peltigeraceae 11(3)/2(0) 

Peltigeraceae 15(8)/2 Lecideaceae 14(10)/8(4) Cladoniaceae 10(1)/1(0) 

Lecideaceae 14(4)/8 Peltigeraceae 12(4)/2(0) Megasporaceae 7(3)4(1) 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʩʢʦʙʢʘʭ ʧʦʢʘʟʘʥʦ ** ï ʯʠʩʣʦ ʦʙʱʠʭ ʚʠʜʦʚ, * ï ʯʠʩʣʦ ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ ʠ 

ʨʦʜʦʚ.  
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ʊʘʙʣʠʮʘ 3 

ʉʧʝʢʪʨ ʢʨʫʧʥʝʡʰʠʭ ʨʦʜʦʚ ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ 

 

ɺʩʷ ʃʌ ʃʇ ɻʇ 

ʈʦʜ ʏʠʩʣʦ ʚʠʜʦʚ ʈʦʜ ʏʠʩʣʦ ʚʠʜʦʚ ʈʦʜ ʏʠʩʣʦ ʚʠʜʦʚ 

Lecanora 23(5)** Lecanora 21(16)* Cladonia 10(1)* 

Cladonia 22(9) Cladonia 21(12) Caloplaca 8(2) 

Verrucaria 16(5) Verrucaria 14(9) Peltigera 8(2) 

Caloplaca 13(6) Caloplaca 11(5) Toninia 8(2) 

Toninia 13(4) Physcia 11(6) Lecanora 7(2) 

Peltigera 12(6) Toninia 11(5) Verrucaria 7(2) 

Physcia 11(5) Peltigera 10(4) Calogaya 6(1) 

Rinodina 11(2) Scytinium 10(6) Physcia 5(0) 

Scytinium 10(4) Rinodina 9(7) Rinodina 4(2) 

Candelariella 8(1) Candelariella 8(7) Scytinium 4(0) 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʩʢʦʙʢʘʭ ʧʦʢʘʟʘʥʦ ** ï ʯʠʩʣʦ ʦʙʱʠʭ ʚʠʜʦʚ, * ï ʯʠʩʣʦ ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ. 

 

ʊʘʢ, ʠʟ 10 ʢʨʫʧʥʝʡʰʠʭ ʩʝʤʝʡʩʪʚ ʚ ʦʙʱʝʡ ʃʌ ʚʩʝ 10 ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʝʡʰʠʤʠ ʚ ʃʌ ʃʇ, 

ʩ ʥʝʙʦʣʴʰʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʠʭ ʨʘʥʛʘʭ. ɺ ʃʌ ɻʇ ʪʘʢʞʝ 9 ʪʘʢʠʭ ʩʝʤʝʡʩʪʚ ʚʦʰʣʠ ʚ 10-ʢʫ 

ʢʨʫʧʥʝʡʰʠʭ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʧʦ ʨʘʥʛʘʤ. ʃʠʰʴ ʦʜʥʦ ʩʝʤʝʡʩʪʚʦ Lecideaceae 

ʚ ʃʌ ɻʇ ʥʝ ʚʭʦʜʠʪ ʚ 10 ʚʝʜʫʱʠʭ (ʟʘʥʠʤʘʝʪ ʧʨʠ ʵʪʦʤ 11 ʧʦʟʠʮʠʶ), ʘ ʥʘ 10 ʤʝʩʪʝ ʨʘʩʧʦʣʘʛʘʝʪ-

ʩʷ ʩʝʤʝʡʩʪʚʦ Megasporaceae ʩ 7 ʚʠʜʘʤʠ. ɺ ʨʦʜʦʚʦʤ ʩʧʝʢʪʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘ-

ʮʠʷ. ɺʩʝ 10 ʢʨʫʧʥʝʡʰʠʭ ʨʦʜʦʚ ʃʌ ʃʇ ʚʭʦʜʷʪ ʚ 10-ʢʫ ʢʨʫʧʥʝʡʰʠʭ ʨʦʜʦʚ ʦʙʱʝʡ ʃʌ ʜʚʫʭ 

ʧʣʘʪʦ, ʨʘʟʣʠʯʘʷʩʴ ʪʦʣʴʢʦ ʩʚʦʠʤʠ ʨʘʥʛʘʤʠ. ɺ ʃʌ ɻʇ 9 ʠʟ 10 ʨʦʜʦʚ ʪʘʢʞʝ ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ 

ʢʨʫʧʥʝʡʰʠʭ. ʃʠʰʴ ʦʜʠʥ ʨʦʜ Candelariella ʚʳʧʘʜʘʝʪ ʠʟ ʩʧʝʢʪʨʘ ʚʝʜʫʱʠʭ ʨʦʜʦʚ ʃʌ ɻʇ. ʇʦ-

ʷʚʣʷʝʪʩʷ ʚ ʵʪʦʤ ʩʧʝʢʪʨʝ ʨʦʜ Calogaya ʩ 6 ʚʠʜʘʤʠ (ʚ ʃʌ ʃʇ ʦʥ ʩʦʜʝʨʞʠʪ 4 ʚʠʜʘ ʠ ʚʭʦʜʠʪ 

ʣʠʰʴ ʚ 20 ʚʝʜʫʱʠʭ). ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʦʜʘ Candelariella ʩ ʚʳʷʚʣʝʥʥʳʤ ʚʩʝʛʦ 1 ʚʠʜʦʤ ʚ ʃʌ ɻʇ, 

ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʝʱʝ 3 ʚʠʜʘ ʵʪʦʛʦ ʨʦʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʡʜʝʥʳ ʚ ʚʳʩʦ-

ʢʦʛʦʨʴʷʭ ɻʇ (ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʧʨʦʧʫʱʝʥʥʳʝ ʚ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ). ʕʪʠʤ ʧʨʠʤʝ-

ʨʦʤ ʥʘʛʣʷʜʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʰʘ ʠʟʥʘʯʘʣʴʥʘʷ ʚʝʨʩʠʷ ʦ ʥʝʜʦʠʟʫʯʝʥʥʦʩʪʠ ʚʳʩʦʢʦʛʦʨʠʡ ʃʌ 

ɻʇ. 

ɺʠʜʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ ʃʌ ʧʦʯʪʠ ʧʦ ʚʩʝʤ ʪʘʢʩʦʥʘʤ ʧʦʢʘ-

ʟʳʚʘʝʪ ʚ ʩʨʝʜʥʝʤ 1,5ï2-ʭ ʢʨʘʪʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʚ ʃʌ ʃʇ ʥʘʜ ʃʌ ɻʇ. ʏʪʦ ʚ ʮʝʣʦʤ ʩʦʚʧʘʜʘʝʪ ʩ 

ʪʘʢʠʤ ʞʝ ʫʨʦʚʥʝʤ ʧʨʝʚʳʰʝʥʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʙʦʛʘʪʩʪʚʘ ʃʌ ʃʇ ʥʘʜ ʃʌ 

ɻʇ. ʂʨʦʤʝ ʜʚʫʭ ʩʝʤʝʡʩʪʚ ï Teloschistaceae ʠ Peltigeraceae, ʠ ʜʚʫʭ ʨʦʜʦʚ Peltigera ʠ Caloplaca, 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʙʦʛʘʪʩʪʚʦ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʃʌ ʦʙʦʠʭ ʧʣʘ-

ʪʦ. ɿʜʝʩʴ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʤʝʡʩʪʚʦ Teloschistaceae ʠ ʚʭʦʜʷʱʠʡ ʚ ʥʝʛʦ ʨʦʜ Caloplaca 

(ʢʘʢ ʠ ʯʘʩʪʴ ʨʦʜʦʚ, ʨʘʥʝʝ ʚʭʦʜʠʚʰʠʭ ʚ ʩʦʩʪʘʚ Caloplaca s.l.) ï ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʢʣʶʯʝʚʳʭ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʜʨʦ ʚʩʝʡ ʃʌ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʠʟʚʝʩʪ-

ʥ̫ ʢʦʚʳʭ ʧʣʘʪʦ. ʀʤʝʥʥʦ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ ʧʨʝʜʧʦʯʠʪʘʶʪ ʙʦʣʴʰʠʥʩʪʚʦ ʢʘʣʴʮʝ-

ʬʠʣʴʥʳʭ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ ʪʝʣʦʩʭʠʩʪʦʚʳʭ ʠ ʢʘʣʦʧʣʘʢ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ. 

ɺ ʪʘʙʣʠʮʘʭ 2 ʠ 3, ʢʨʦʤʝ ʜʘʥʥʳʭ ʧʦ ʚʝʜʫʱʠʤ ʩʝʤʝʡʩʪʚʘʤ ʠ ʨʦʜʘʤ, ʧʦʢʘʟʘʥʦ ʪʘʢʞʝ ʯʠʩ-

ʣʦ ʩʧʝʮʠʬʠʯʥʳʭ ʨʦʜʦʚ ʠ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʵʪʠʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ. ɺ ʮʝʣʦʤ, ʯʠʩʣʦ ʩʧʝʮʠʬʠʯ-

ʥʳʭ ʪʘʢʩʦʥʦʚ ʚ ʙʦʣʝʝ ʙʦʛʘʪʦʡ ʃʌ ʃʇ ʟʘʢʦʥʦʤʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʃʌ ɻʇ (ʪʘʙʣ. 1). ɺ ʃʌ ʃʇ 

ʠʤʝʝʪʩʷ 20 ʩʝʤʝʡʩʪʚ (43% ʦʪ ʯʠʩʣʘ ʩʝʤʝʡʩʪʚ ʃʌ ʃʇ), ʚʢʣʶʯʘʶʱʠʝ 32 ʚʠʜʘ, ʢʦʪʦʨʳʝ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʚ ʃʌ ɻʇ. ʀ ʪʦʣʴʢʦ 3 ʪʘʢʠʭ ʩʧʝʮʠʬʠʯʥʳʭ ʩʝʤʝʡʩʪʚʘ (10%), ʚʢʣʶʯʘʶʱʠʝ ʚʩʝʛʦ 3 ʚʠʜʘ, 

ʝʩʪʴ ʚ ʃʌ ɻʇ. ɺʠʜʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʧʝʮʠʬʠʯʥʳʭ ʩʝʤʝʡʩʪʚ ʃʌ ʃʇ ʨʘʚʥʘ 1,6, ʪʦʛʜʘ ʢʘʢ ʚ 

ʃʌ ɻʇ ʨʘʚʥʘ 1. ʀʟ ʩʧʝʮʠʬʠʯʥʳʭ ʪʘʢʩʦʥʦʚ ʚ ʃʌ ʃʇ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʝʤʝʡʩʪʚʦ 

Hymeneliaceae ʩ 2 ʨʦʜʘʤʠ ʠ 5 ʚʠʜʘʤʠ ʠ ʩʝʤʝʡʩʪʚʦ Pannariaceae ʩ 4 ʨʦʜʘʤʠ ʠ 4 ʚʠʜʘʤʠ, ʥʝ ʦʙ-

ʥʘʨʫʞʝʥʥʳʝ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ɻʇ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Hymeneliaceae ʚʦʦʙʱʝ 

ʥʝ ʠʟʚʝʩʪʥʳ ʚ ʃʌ ʚʩʝʛʦ ɻʇ. ɺʠʜʳ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʯʝʥʴ ʤʝʣʢʠʤʠ ʥʘʢʠʧʥʳʤʠ 
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ʣʠʰʘʡʥʠʢʘʤʠ, ʯʘʩʪʦ ʩʦ ʩʣʘʙʦ ʨʘʟʚʠʪʳʤ ʪʘʣʣʦʤʦʤ ʠ ʧʦʣʫʧʦʛʨʫʞʝʥʥʳʤʠ ʚ ʢʘʤʝʥʠʩʪʳʡ ʩʫʙ-

ʩʪʨʘʪ ʘʧʦʪʝʮʠʷʤʠ; ʦʥʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʣʘʞʥʳʝ ʠ ʭʦʣʦʜʥʳʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ, ʭʘ-

ʨʘʢʪʝʨʥʳʝ ʜʣʷ ʛʫʤʠʜʥʳʭ ʠ ʧʩʠʭʨʦʬʠʪʥʳʭ ʘʣʴʧʠʡʩʢʠʭ ʠʣʠ ʛʦʨʥʦ-ʪʫʥʜʨʦʚʳʭ ʩʦʦʙʱʝʩʪʚ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ɻʇ. ʀʟ ʩʝʤʝʡʩʪʚʘ Pannariaceae ʣʠʰʴ 1 ʚʠʜ ï 

Parmeliella triptophylla ï ʝʜʠʥʠʯʥʦ ʦʪʤʝʯʝʥ ʚ ʣʝʩʥʦʤ ʧʦʷʩʝ ʥʘ ɻʇ. ʕʪʦʪ ʚʠʜ ʥʘ ʂʘʚʢʘʟʝ ʦʙʳʯ-

ʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʰʠʨʦʢʦ ʧʦ ʚʳʩʦʪʥʦʤʫ ʧʨʦʬʠʣʶ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʣʝʩʥʦʤ ʧʦʷʩʝ, ʠʟʨʝʜʢʘ 

ʟʘʭʦʜʷ ʚ ʚʳʩʦʢʦʛʦʨʴʷ. ʆʩʪʘʣʴʥʳʝ 3 ʨʦʜʘ ʠ ʚʠʜʘ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʛʦʨ-

ʥʦ-ʪʫʥʜʨʦʚʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ. ʇʦʜʦʙʥʳʝ ʣʠʰʘʡʥʠʢʠ ʚʳʩʦʢʦʛʦʨʠʡ ʠ ʪʫʥʜʨ, ʦʪʤʝʯʝʥʥʳʝ ʪʦʣʴ-

ʢʦ ʚ ʃʌ ʃʇ, ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʠ ʩʝʤʝʡʩʪʚ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ï 

Arthrorhaphidaceae, Protothelenellaceae, Thelenellaceae, Thelocarpaceae ʠ ʜʨ. ʀʟ ʩʧʝʮʠʬʠʯʥʳʭ 

ʩʝʤʝʡʩʪʚ ʃʌ ɻʇ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʜʚʘ ï Peltulaceae ʠ Sagiolechiaceae. ʀ ʝʩʣʠ ʚʪʦʨʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʠʧʠʯʥʳʤ ʜʣʷ ʚʳʩʦʢʦʛʦʨʠʡ ʚʠʜʦʤ Sagiolechia protuberans, ʪʦ ʧʝʨʚʦʝ ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʛʦʨʥʦ-ʘʨʠʜʥʦʡ ʃʌ ʩ ʚʠʜʦʤ Peltula euploca. 

ʅʘ ʨʦʜʦʚʦʤ ʫʨʦʚʥʝ ʜʦʣʷ ʩʧʝʮʠʬʠʯʥʳʭ ʪʘʢʩʦʥʦʚ ʧʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʩʨʝʜʠ ʩʝ-

ʤʝʡʩʪʚ ï 41% ʨʦʜʦʚ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤʠ ʚ ʃʌ ʃʇ ʠ ʚʩʝʛʦ 16% ï ʚ ʃʌ ɻʇ (ʪʘʙʣ. 1). ʅʦ 

ʟʜʝʩʴ ʫʨʦʚʝʥʴ ʚʠʜʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʨʦʜʦʚ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʚ ʃʌ 

ʃʇ ʠ ɻʇ ï 1,3 ʠ 1,2, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ 60 ʩʧʝʮʠʬʠʯʥʳʭ ʨʦʜʦʚ ʃʌ ʃʇ ʜʚʘ ʨʦʜʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ 4 ʚʠʜʘʤʠ ï Hymenelia ʠ Muellerella. ɽʩʣʠ ʧʝʨʚʳʡ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʡ ʃʌ ɻʇ 

(ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʛʦʨʥʦʡ), ʪʦ ʚʪʦʨʦʡ ʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʭʝʥʦʬʠʣʴʥʳʤʠ ʛʨʠʙʘʤʠ, ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʃʌ ɻʇ ʚ ʣʝʩʥʦʤ ʧʦʷʩʝ ʠ ʚʧʦʣʥʝ ʦʞʠʜʘʝʤʳ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ, ʪ. ʢ. ʚʠʜʳ-ʭʦʟʷʝʚʘ 

ʣʠʰʘʡʥʠʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʦʙʳʯʥʦ ʧʦʩʝʣʷʶʪʩʷ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ ɻʇ. ʇʨʠ ʵʪʦʤ, ʪʘʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚʠʜʳ ʨʦʜʘ Hymenelia, ʷʚʣ̫ -

ʶʱʠʝʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʣʘʞʥʳʭ ʠ ʧʨʦʭʣʘʜʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʷʨʢʠʤ ʦʪʨʘʞʝ-

ʥʠʝʤ ʠʤʝʥʥʦ ʩʧʝʮʠʬʠʯʥʦʛʦ ʛʦʨʥʦ-ʛʫʤʠʜʥʦʛʦ ʩʢʣʘʜʘ ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ ʃʇ. ɽʱʝ 5 ʨʦʜʦʚ, 

ʥʘʩʯʠʪʳʚʘʶʱʠʭ ʧʦ 3 ʚʠʜʘ, ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ ʃʇ ï Bacidia, Ochrolechia, 

Polysporina, Porpidia ʠ Tetramelas. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʨʦʜʦʚ, ʚʝʨʦʷʪʥʦ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʠ ʚ ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ ɻʇ. ʀʟ ʦʩʪʘʣʴʥʳʭ ʩʧʝʮʠʬʠʯ-

ʥʳʭ ʨʦʜʦʚ ʚ ʃʌ ʃʇ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ Heteroplacidium ʩ 2 ʚʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʦʜʥʦʚʠʜʦ-

ʚʳʝ ʨʦʜʘ Anema, Bryobilimbia, Lepraria, Lempholemma, Mycobilimbia, Petractis, Psorotichia, 

Synalissa, Verrucula ʠ ʜʨ., ʥʘʭʦʜʢʠ ʢʦʪʦʨʳʭ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʳ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ɻʇ (ʪʝʤ ʙʦʣʝʝ 

ʯʪʦ ʯʘʩʪʠʯʥʦ ʫʞʝ ʥʘʡʜʝʥʥʳʝ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʣʘʥʜʰʘʬʪʘʭ). 

ʀʟ ʩʧʝʮʠʬʠʯʥʳʭ ʨʦʜʦʚ ʃʌ ɻʇ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʶʪ ʨʦʜʳ Aspicilia, 

Gyalolechia ʠ ʦʩʦʙʝʥʥʦ Xanthoparmelia, ʥʘʩʯʠʪʳʚʘʶʱʠʝ ʧʦ 2 ʚʠʜʘ, ʘ ʪʘʢʞʝ ʦʜʥʦʚʠʜʦʚʳʝ ʨʦ-

ʜʳ Glypholecia,  Neocatapyrenium, ʨʘʥʝʝ ʦʪʤʝʯʝʥʥʳʡ ʨʦʜ Peltula, Thallinocarpon ʠ Thyrea. ʕʪʠ 

ʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʷʨʢʠʤʠ ʚʠʜʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʯʝʨʪʘʤʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʛʦʨʥʦ-ʘʨʠʜʥʳʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʠʣʠ 

ʜʨʝʚʥʝ-ʩʨʝʜʠʟʝʤʥʦʨʩʢʠʭ ʬʣʦʨ. ʇʨʠ ʵʪʦʤ ʚʠʜ Gyalolechia lenae, ʦʧʠʩʘʥʥʳʡ ʠʟ ʗʢʫʪʠʠ, ʥʘʭʦ-

ʜʠʪʩʷ ʟʜʝʩʴ, ʥʘ ɺʦʩʪʦʯʥʦʤ ʂʘʚʢʘʟʝ, ʥʘ ʩʘʤʦʤ ʢʨʘʡʥʝʤ ʟʘʧʘʜʥʦʤ ʧʨʝʜʝʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʚʦʝʛʦ ʤʠʨʦʚʦʛʦ ʘʨʝʘʣʘ. ɸ ʦʙʘ ʚʠʜʘ ʨʦʜʘ Xanthoparmelia ï X. camtschadalis ʠ X. pulvinaris, 

ʷʚʣʷʷʩʴ ʪʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʘʨʠʜʥʦʡ ʬʣʦʨʳ, ʦʯʝʥʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʛʦʨ-

ʥʦ-ʩʪʝʧʥʳʭ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʥʘ ɻʇ. ʇʦʞʘʣʫʡ, ʠʤʝʥʥʦ ʪʘʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʢʫ ʠʤʝʥʥʦ ʛʦʨʥʦ-ʘʨʠʜʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ ʃʌ ɻʇ, ʩʦʚʝʨʰʝʥʥʦ ʥʝʩʚʦʡʩʪʚʝʥʥʦʛʦ ʜʣʷ ʃʌ ʃʇ. 

ɺ ʚʳʩʦʢʦʛʦʨʴʷʭ ʠʤʝʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʩʫʙʩʪʨʘʪʘ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʟʘʩʝʣʝʥʠʷ ʣʠ-

ʰʘʡʥʠʢʦʚ ï ʢʘʤʝʥʠʩʪʳʝ ʩʫʙʩʪʨʘʪʳ ʠ ʧʦʯʚʘ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, ʚʢʣʶʯʘʷ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦ-

ʢʨʦʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʭʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ). ʂʦʥʝʯʥʦ, ʯʘʩʪʴ ʚʠʜʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚ ʢʘʯʝʩʪʚʝ ʵʧʠʣʠʪʦʚ, ʠ ʚ ʢʘʯʝʩʪʚʝ ʵʧʠʛʝʠʜʦʚ, ʟʘʩʝʣʷʷ ʢʘʤʝʥʠʩʪʳʡ ʩʫʙʩʪʨʘʪ ʠ 

ʧʦʯʚʝʥʥʳʡ. ɺ ʮʝʣʦʤ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʚʳʩʦʢʦʛʦʨʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 232 ʵʧʠʣʠʪʥʳʭ ʚʠʜʘ, ʦʪʥʦ-

ʩʷʱʠʭʩʷ ʢ 93 ʨʦʜʘʤ ʠ 33 ʩʝʤʝʡʩʪʚʘʤ, ʠ 186 ʵʧʠʛʝʡʥʳʭ ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 87 ʨʦʜʘʤ ʠ 35 

ʩʝʤʝʡʩʪʚʘʤ (ʪʘʙʣ. 4). 
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ʊʘʙʣʠʮʘ 4 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʃʌ ʧʦ ʩʫʙʩʪʨʘʪʥʳʤ ʛʨʫʧʧʘʤ 

 

ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 
ʕʧʠʣʠʪʳ ʕʧʠʛʝʠʜʳ 

ɺʩʷ ʃʌ ʃʇ ɻʇ ɺʩʷ ʃʌ ʃʇ ɻʇ 

ʏʠʩʣʦ ʚʠʜʦʚ 232 185 123 186 161 105 

   - // - ʨʦʜʦʚ 93 77 66 87 80 57 

   - // - ʩʝʤʝʡʩʪʚ 33 29 23 35 34 23 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʠʜʦʚʦʡ 

ʥʘʩr ʱʝʥʥʦʩʪʠ ʨʦʜʘ (ʚ/ʨ) 
2,49 2,4 1,86 2,14 2,01 1,84 

   - // - ʩʝʤʝʡʩʪʚʘ (ʚ/ʩ) 7,03 6,38 5,35 5,31 4,74 4,57 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʙʦʣʝʝ ʙʦʛʘʪʘʷ ʃʌ ʃʇ ʦʪʣʠʯʘʝʪʩʷ ʠ ʙʦʣʴʰʠʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʥʦ-

ʦʙʨʘʟʠʝʤ, ʠʤʝʝʪ ʙʦʣʴʰʝ ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ, ʧʦʵʪʦʤʫ ʠ ʚʥʦʩʠʪ ʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʦʙʱʝʝ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʃʌ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʴʰʫʶ ʜʦʣʶ ʚʠʜʦʚ ʃʌ ɻʇ. ʅʦ ʧʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʶʪʩʷ 

ʟʘʤʝʪʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʫʨʦʚʥʶ ʩʭʦʜʩʪʚʘ ʃʌ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʵʪʠʭ ʜʚʫʭ ʩʫʙʩʪʨʘʪʥʳʭ 

ʛʨʫʧʧ. ʂʦʵʬʬʠʮʠʝʥʪ ʩʭʦʜʩʪʚʘ ʧʦ ʉyʨʝʥʩʝʥʫ ʩʨʝʜʠ ʵʧʠʣʠʪʦʚ ʨʘʚʝʥ ʧʨʠʤʝʨʥʦ 0,5 (ʪ. ʝ. ʧʦʯʪʠ 

ʥʘ ʘʥʘʣʦʛʠʯʥʦʤ ʫʨʦʚʥʝ ʩʭʦʜʩʪʚʘ ʜʣʷ ʚʩʝʡ ʃʌ), ʪʦʛʜʘ ʢʘʢ ʩʨʝʜʠ ʵʧʠʛʝʠʜʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʉy -

ʨʝʥʩʝʥʘ ʟʘʤʝʪʥʦ ʚʳʰʝ ʠ ʜʦʩʪʠʛʘʝʪ ʧʦʯʪʠ 0,6. ʀ ʵʪʦ ʦʞʠʜʘʝʤʦ, ʪ. ʢ. ʩʨʝʜʠ 232 ʵʧʠʣʠʪʦʚ ʯʠʩʣʦ 

ʦʙʱʠʭ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 76 (33%), ʘ ʩʨʝʜʠ 186 ʵʧʠʛʝʠʜʦʚ ʯʠʩʣʦ ʦʙʱʠʭ ʚʠʜʦʚ ʜʦʩʪʠʛʘʝʪ 80 

(43%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʭʦʜʩʪʚʦ ʃʌ ʃʇ ʠ ɻʇ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʟʘ ʩʯʝʪ ʥʘʧʦʯʚʝʥ-

ʥʳʭ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ, ʯʝʤ ʵʧʠʣʠʪʥʳʭ, ʭʦʪʷ ʧʦʩʣʝʜʥʠʭ ʟʘʤʝʪʥʦ ʙʦʣʴʰʝ (ʠ ʚ ʢʘʞʜʦʡ ʠʟ ʦʪ-

ʜʝʣʴʥʦ ʚʟʷʪʳʭ ʃʌ, ʠ ʚʦ ʚʩʝʡ ʃʌ). ʀ ʜʘʞʝ ʧʦ ʪʘʢʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙ-

ʨʘʟʠʷ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʚʠʜʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʨʦʜʦʚ ʠ ʩʝʤʝʡʩʪʚ, ʃʌ ʦʙʦʠʭ ʧʣʘʪʦ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʩʦʧʦʩʪʘʚʠʤʳ ʚ ʩʫʙʩʪʨʘʪʥʦʡ ʛʨʫʧʧʝ ʵʧʠʛʝʠʜʦʚ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʛʨʫʧʧʝ 

ʵʧʠʣʠʪʦʚ (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 5 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ (ʚ/ʛ) ʃʌ 

 

ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 
ʈʘʡʦʥ 

ɺʩʷ ʚ/ʛ ʃʌ 
ʃʇ ɻʇ 

ʏʠʩʣʦ ʚʠʜʦʚ 157 / 129*(82%) 61 / 33*(54%) 190 / 28**(15%) 

ʨʦʜʦʚ 91 / 57*(63%) 47 / 13*(28%) 104 / 34**(33%) 

ʩʝʤʝʡʩʪʚ 39 / 22*(56%) 19 / 2*(11%) 41 / 17**(41%) 

ɼʦʣʷ ʚʠʜʦʚ ʚ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚʘʭ (%) 

ʧʝʨʚʳʭ 3-ʭ 40 61 44 

- // -   5-ʪʠ 53 70 54 

- // - 10-ʪʠ 71 84 71 

ʏʠʩʣʦ / ʜʦʣʷ ʩʝʤʝʡʩʪʚ, ʦʭʚʘʪʚrʘ-

ʶʱʠʭ 50% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 
5 / 13% 2 / 11% 4 / 10% 

ʏʠʩʣʦ / ʜʦʣʷ ʦʜʥʦʚʠʜʦʚʳʭ ʩʝ-

ʤʝʡʩʪʚ 
20 / 51% 12 / 63% 20 / 51% 

ɼʦʣʷ ʚʠʜʦʚ ʚ ʚʝʜʫʱʠʭ ʨʦʜʘʭ (%) 

ʧʝʨʚʳʭ 3-ʭ 17 20 14 

- // - 5-ʪʠ 22 26 20 

- // - 10-ʪʠ 33 39 31 

ʏʠʩʣʦ / ʜʦʣʷ ʨʦʜʦʚ, ʦʭʚʘʪʳʚʘʶɦ ʠʭ 

50% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 
22 / 24% 17 / 36% 25 / 24% 

ʏʠʩʣʦ / ʜʦʣʷ ʦʜʥʦʚʠʜʦʚʳʭ ʨʦʜʦʚ 61 / 67% 39 / 83% 65 / 63% 

F 3,8 4,5 4 

ʇʨʠʤʝʯʘʥʠʷ: ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʢʘʢ ʚ ʪʘʙʣ. 1. 
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ɽʱʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʨʘʟʣʠʯʠʷ ʃʌ ʃʇ ʠ ɻʇ ʧʦ ʤʥʦʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʝʩʣʠ ʧʨʠʚʝʩʪʠ 

ʩʨʘʚʥʝʥʠʝ, ʠʩʭʦʜʷ ʠʟ ʭʘʨʘʢʪʝʨʘ ʚʳʩʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ. ɺ ʵʪʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʤʳ ʚʳʜʝʣʠʤ ʜʚʝ ʛʨʫʧʧʳ ʣʠʰʘʡʥʠʢʦʚ: ʘ) ʚʠʜʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʚr -

ʩʦʢʦʛʦʨʥʳʭ ʧʦʷʩʘʭ (ʢʘʢ ʥʘ ʃʇ, ʪʘʢ ʠ ʥʘ ɻʇ), ʦʙʨʘʟʫʶʱʠʝ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʫʶ ʢʦʤʧʦ-

ʥʝʥʪʫ ʃʌ; ʠ ʙ) ʚʠʜʳ, ʠʤʝʶʱʠʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʢʘʢ ʚ ʚʳʩʦʢʦʛʦʨ-

ʥʳʭ ʧʦʷʩʘʭ, ʪʘʢ ʠ ʚ ʥʠʞʝʣʝʞʘʱʠʭ (ʥʘ ʃʇ ʠʣʠ ʥʘ ɻʇ), ʦʙʨʘʟʫʶʱʠʝ ʦʙʱʝʛʦʨʥʫʶ ʢʦʤʧʦʥʝʥʪʫ 

ʃʌ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʥʘʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʠʜʳ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦʨʥʳʝ, ʢʦʪʦ-

ʨʳʝ ʥʝ ʦʪʤʝʯʝʥʳ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʧʦʷʩʘʭ ʥʠ ʥʘ ʃʇ, ʥʠ ʥʘ ɻʇ. ʊʘʢʠʭ ʚʠʜʦʚ (42% ʦʪ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʚʩʝʡ ʃʌ) ʚʳʷʚʣʝʥʦ 190 (ʚ ʩʦʩʪʘʚʝ 104 ʨʦʜʦʚ ʠ 41 ʩʝʤʝʡʩʪʚʘ). ʇʨʠ ʵʪʦʤ ʚ ʃʌ ʃʇ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦʨʥʳʝ ʚʠʜʳ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʚʝʩ ï ʠʭ ʜʦʣʷ ʜʦʩʪʠʛʘʝʪ 

ʧʦʯʪʠ 42% (157 ʚʠʜʦʚ), ʘ ʚ ʃʌ ɻʇ ï ʚʩʝʛʦ 28% (61 ʚʠʜ). ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʃʌ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʩʝʡ ʃʌ, ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʦʤʧʦʥʝʥʪʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟ-

ʨʦʩʰʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʜʚʫʭ ʃʌ. ʉʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ ʚ ʢʘʞʜʦʡ ʠʟ ʃʌ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴ-

ʰʝ, ʯʝʤ ʦʙʱʠʭ ï ʚ ʩʫʤʤʝ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 162 ʚʠʜʘ (ʠʣʠ 85%). ʆʙʱʠʭ ʚʠʜʦʚ ʟʜʝʩʴ ʚʩʝʛʦ 28 

(15%), ʨʦʜʦʚ ï 34 (33%) ʠ ʩʝʤʝʡʩʪʚ ï 17 (41%). ʂʦʵʬʬʠʮʠʝʥʪ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦ 

ʉyʨʝʥʩʝʥʫ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ ʃʌ ʜʚʫʭ ʧʣʘʪʦ ʨʘʚʝʥ ʚʩʝʛʦ 0,25. ʊ. ʝ. ʧʦ ʩʦʙʩʪʚʝʥʥʦ 

ʚʳʩʦʢʦʛʦʨʥʳʤ ʚʠʜʘʤ ʃʌ ʃʇ ʠ ɻʇ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʨʘʟʣʠʯʠʝʤ, ʯʝʤ ʧʦ ʚʩʝʡ 

ʃʌ ï ʧʨʘʢʪʠʯʝʩʢʠ ʜʚʫʢʨʘʪʥʳʤ, ʢʘʢ ʧʦ ʜʦʣʝ ʦʙʱʠʭ ʚʠʜʦʚ, ʪʘʢ ʠ ʧʦ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʉyʨʝʥʩʝʥʘ. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʚ ʭʘʨʘʢʪʝʨʝ ʨʘʟʣʠʯʠʷ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʝʩʣʠ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʫʙʩʪʨʘʪʥʳʝ ʛʨʫʧʧʳ ʣʠʰʘʡʥʠʢʦʚ. ʉʭʦʜʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʜʚʫʭ ʃʌ 

ʧʦ ʵʧʠʣʠʪʘʤ ʠ ʵʧʠʛʝʠʜʘʤ ʩʨʝʜʠ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʳʭ ʚʠʜʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʟʥʦʤ 

ʫʨʦʚʥʝ. ɼʦʣʷ ʦʙʱʠʭ ʚʠʜʦʚ ʩʨʝʜʠ ʵʧʠʣʠʪʦʚ ʤʝʥʝʝ 13% ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʉyʨʝʥʩʝʥʘ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʤʠʥʠʤʫʤʝ ï 0,23. ʉʨʝʜʠ ʵʧʠʛʝʠʜʦʚ ʜʦʣʷ ʦʙʱʠʭ ʚʠʜʦʚ ʙʦʣʝʝ 19% ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʉyʨʝʥʩʝ-

ʥʘ ʩʦʩʪʘʚʣʷʝʪ 0,32. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʦʤʧʦʥʝʥʪʝ ʃʌ ʃʇ ʠ ɻʇ 

ʨʘʟʣʠʯʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ 

ʵʧʠʣʠʪʦʚ, ʘ ʩʭʦʜʩʪʚʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʩʚʟ̫ʘʥʦ ʩ ʵʧʠʛʝʠʜʘʤʠ. 

ɺ ʃʌ ɻʇ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʃʌ ʃʇ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʚʠʜʦʚ, ʩʢʦʥʮʝʥʪʨʠʨʦ-

ʚʘʥʥʘʷ ʚ ʧʝʨʚʳʭ 3-ʭ, 5-ʪʠ ʠ 10-ʪʠ ʩʝʤʝʡʩʪʚʘʭ ʠ ʨʦʜʘʭ. ʊʦʛʜʘ ʢʘʢ ʚ ʃʌ ʃʇ ʜʦʣʷ ʚʠʜʦʚ ʚ ʨʦʜʘʭ 

ʦʩʪʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ. ʊʦ ʞʝ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ 

ʢʦʤʧʦʥʝʥʪʳ ʩʦʚʦʢʫʧʥʦʡ ʃʌ ï ʜʦʣʷ ʚʠʜʦʚ ʚ ʧʝʨʚʳʭ 3-ʭ, 5-ʪʠ ʠ 10-ʪʠ ʩʝʤʝʡʩʪʚʘʭ ʠ ʨʦʜʘʭ 

ʦʩʪʘʝʪʩʷ ʧʦʯʪʠ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʯʪʦ ʠ ʚʦ ʚʩʝʡ ʃʌ. ʂ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʯʝʨʪʝ ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ 

ɻʇ ʦʪʥʦʩʠʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʯʠʩʣʝ 

ʩʝʤʝʡʩʪʚ. ɺʠʜʳ ʚʩʝʛʦ ʣʠʰʴ ʜʚʫʭ ʩʝʤʝʡʩʪʚ ï Teloschistaceae ʠ Verrucariaceae ï ʦʭʚʘʪʳʚʘʶʪ 

50% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʳʭ ʚʠʜʦʚ ʚ ʃʌ ɻʇ! ɺ ʪʦʡ ʞʝ ʃʌ ʃʇ ʧʦʯʪʠ 

50% ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ ʦʭʚʘʪʳʚʘʶʪ ʚʠʜʳ 5 ʩʝʤʝʡʩʪʚ (ʪʘʙʣ. 6). ʇʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʚʩʝʡ ʃʌ ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʦʤʧʦʥʝʥʪʝ ʃʌ ɻʇ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʦʜ-

ʥʦʚʠʜʦʚʳʭ ʩʝʤʝʡʩʪʚ ï ʩ 32% ʜʦ 63% ʠ ʨʦʜʦʚ ï ʩ 54% ʜʦ 83%. ʊʦʛʜʘ ʢʘʢ ʚ ʃʌ ʃʇ ʫʚʝʣʠʯʝʥʠʝ 

ʝʩʣʠ ʠ ʧʨʦʠʩʭʦʜʠʪ, ʪʦ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ. ʕʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, 

ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ ɻʇ ʢʨʘʡʥʝ ʫʟʢʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʠ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʠʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʘ ʚʦ ʚʪʦʨʳʭ, ʯʪʦ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʤʝʪʥʦ ʙʦʣʝʝ ʩʠʣʴʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʃʌ ʥʠʞʝʣʝʞʘʱʠʭ ʣʝʩʥʳʭ ʠ ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʦʛʦʨʥʦʡ ʃʌ ʃʇ. 

ʉʧʝʢʪʨʳ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ ʃʌ (ʪʘʙʣ. 6 ʠ 7) ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʦʢʫʧʥʦʡ ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ, ʚ ʃʌ ɻʇ ʧʨʦʠʩʭʦʜʷʪ ʙʦʣʝʝ ʢʘʨʜʠ-

ʥʘʣʴʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʩʪʨʫʢʪʫʨʳ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ, ʯʝʤ ʚ ʃʌ ʃʇ. ɺ ʩʧʝʢʪʨʝ ʚʝʜʫ-

ʱʠʭ ʩʝʤʝʡʩʪʚ ʃʇ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʪʝ ʞʝ ʩʝʤʝʡʩʪʚʘ, ʯʪʦ ʠ ʚʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʡ ʩʦʙʩʪʚʝʥʥʦ 

ʚʳʩʦʢʦʛʦʨʥʦʡ ʃʌ ʜʚʫʭ ʧʣʘʪʦ, ʪʦʛʜʘ ʢʘʢ ʚ ʃʌ ɻʇ ʥʘ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʚʳʭʦʜʷʪ ʪʨʠ ʩʝʤʝʡ-

ʩʪʚʘ ï Arthoniaceae, Peltigeraceae ʠ Icmadophilaceae, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʩʧʝʢʪʨʳ ʚʝʜʫʱʠʭ ʚ ʃʌ 

ʃʇ ʠ ʚʦ ʚʩʝʡ ʃʌ. ʊʘʢʠʝ ʞʝ ʢʨʫʧʥʳʝ ʩʝʤʝʡʩʪʚʘ, ʢʘʢ Cladoniaceae ʠ Collemataceae (ʥʝ ʛʦʚʦʨʷ 

ʫʞ ʦ Hymeneliaceae) ï ʧʦʣʥʦʩʪʴʶ ʚʳʧʘʜʘʶʪ ʠʟ ʩʦʩʪʘʚʘ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ ʃʌ ɻʇ. 
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ʊʘʙʣʠʮʘ 6 

ʉʧʝʢʪʨ ʢʨʫʧʥʝʡʰʠʭ ʩʝʤʝʡʩʪʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

 

ɺʩʷ ʚ/ʛ ʃʌ ʃʇ ɻʇ 

ʉʝʤʝʡʩʪʚʦ 
ʏʠʩʣʦ 

ʚʠʜʦʚ 
ʉʝʤʝʡʩʪʚʦ 

ʏʠʩʣʦ 

ʚʠʜʦʚ 
ʉʝʤʝʡʩʪʚʦ 

ʏʠʩʣʦ 

ʚʠʜʦʚ 

Verrucariaceae 39 Verrucariaceae 31(14)* Teloschistaceae 20(10)* 

Teloschistaceae 31 Teloschistaceae 21(11) Verrucariaceae 11(9) 

Physciaceae 14 Physciaceae 11(5) Physciaceae 6(5) 

Lecideaceae 11 Lecideaceae 11(7) Acarosporaceae 3(3) 

Cladoniaceae 9 Cladoniaceae 9(9) Arthoniaceae 3(3) 

Lecanoraceae 8 Lecanoraceae 8(3) Lecanoraceae 2(1) 

Acarosporaceae 8 Acarosporaceae 6(3) Peltigeraceae 2(2) 

Ramalinaceae 6 Collemataceae 5(3) Ramalinaceae 2(2) 

Collemataceae 5 Hymeneliaceae 5(2) Icmadophilaceae 1(0) 

Hymeneliaceae 5 Ramalinaceae 4(2) Lecideaceae 1(1) 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʚ ʩʢʦʙʢʘʭ ʧʦʢʘʟʘʥʦ ʯʠʩʣʦ ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ. 

 

ʊʘʙʣʠʮʘ 7 

ʉʧʝʢʪʨ ʢʨʫʧʥʝʡʰʠʭ ʨʦʜʦʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

 

ɺʩʷ ʃʌ ʃʇ ɻʇ 

ʈʦʜ ʏʠʩʣʦ ʚʠʜʦʚ ʈʦʜ ʏʠʩʣʦ ʚʠʜʦʚ ʈʦʜ ʏʠʩʣʦ ʚʠʜʦʚ 

Verrucaria 10 Verrucaria 9(8)* Calogaya 5(1)* 

Caloplaca 9 Cladonia 9(9) Caloplaca 4(1) 

Cladonia 9 Caloplaca 8(5) Arthonia 3(3) 

Arthonia 5 Lecanora 5(5) Flavoplaca 2(2) 

Calogaya 5 Calogaya 4(0) Lecidella 2(0) 

Lecanora 5 Hymenelia 4(4) Phaeorrhiza 2(1) 

Rinodina 5 Rinodina 4(4) Staurothele 2(2) 

Hymenelia 4 Farnoldia 3(2) Verrucaria 2(1) 

Staurothele 4 Placidium 3(3) Acarospora 1(1) 

Acarospora 3 Scytinium 3(3) Rinodina 1(1) 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʚ ʩʢʦʙʢʘʭ ʧʦʢʘʟʘʥʦ ʯʠʩʣʦ ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ. 

 

ɺ ʨʦʜʦʚʦʤ ʩʧʝʢʪʨʝ ʪʘʢʞʝ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʠʤʝʥʥʦ ʚ ʃʌ 

ɻʇ. ɿʜʝʩʴ ʥʘ ʧʦʟʠʮʠʠ ʚʝʜʫʱʠʭ ʚʳʭʦʜʷʪ ʪʨʠ ʨʦʜʘ ï Flavoplaca, Lecidella ʠ Phaeorrhiza. ʈʘʜʠ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʪʦ, ʯʪʦ ʚ ʩʧʝʢʪʨʝ ʚʝʜʫʱʠʭ ʨʦʜʦʚ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨ-

ʥʦʡ ʃʌ ʃʇ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʦʪʣʠʯʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʧʝʢʪʨʦʤ ʚʝʜʫʱʠʭ ʨʦʜʦʚ ʚʩʝʡ ʩʦʚʦʢʫʧ-

ʥʦʡ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ ʃʌ ʦʙʦʠʭ ʧʣʘʪʦ. ɿʜʝʩʴ ʠʟ ʚʝʜʫʱʠʭ ʚʳʧʘʜʘʶʪ ʨʦʜʳ Arthonia, 

Staurothele ʠ Acarospora, ʥʦ ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʚʝʜʫʱʠʭ ʨʦʜʳ Farnoldia, Placidium ʠ Scytinium. 

ʀʟ ʧʦʩʣʝʜʥʠʭ ʜʚʘ ʨʦʜʘ ï Placidium ʠ Scytinium ï ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ ʃʌ 

ɻʇ (ʥʦ ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʛʨʫʧʧʝ ʚʠʜʦʚ, ʠʤʝʶʱʠʭ ʰʠʨʦʢʦʝ ʚʳʩʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ). 

ʀ ʚ ʟʘʢʣʶʯʝʥʠʠ, ʢʨʘʪʢʦ ʨʘʩʩʤʦʪʨʠʤ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʳʩʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʠʰʘʡ-

ʥʠʢʦʚ ʩ ʚʠʜʘʤʠ, ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʪʘʢʞʝ ʠ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʧʦʷʩʘʭ (ʦʙʱʝʛʦʨʥʫʶ). ʊʘʢʠʭ ʚʠ-

ʜʦʚ ʚ ʩʦʚʦʢʫʧʥʦʡ ʃʌ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ (ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʳʭ) 

ï 262 ʚʠʜʘ (58%). ɺ ʃʌ ʃʇ ʚʠʜʦʚ ʵʪʦʡ ʚʳʩʦʪʥʦʡ ʛʨʫʧʧʳ 220 (ʙʦʣʝʝ 58%), ʚ ʃʌ ɻʇ ï 155 

(ʧʦʯʪʠ 72%). ʋʞʝ ʠʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ, ʚʠʜʥʦ, ʯʪʦ ʚ ʩʣʦʞʝʥʠʠ ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ ʙʦʣʴʰʠʡ 

ʚʢʣʘʜ ʦʙʱʝʛʦʨʥʳʭ ʚʠʜʦʚ ʧʨʠʩʫʱ ʃʌ ɻʇ. ʉʭʦʜʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʃʌ ʃʇ ʠ ɻʇ ʧʦ ʵʪʦʡ 

ʚʳʩʦʪʥʦʡ ʛʨʫʧʧʝ ʛʦʨʘʟʜʦ ʚʳʰʝ (ʯʠʩʣʦ ʦʙʱʠʭ ʚʠʜʦʚ 113 (43%) ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʉyʨʝʥʩʝʥʘ 

0,6), ʯʝʤ ʤʳ ʚʠʜʝʣʠ ʚ ʩʣʫʯʘʝ ʩ ʛʨʫʧʧʦʡ ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʚʳʩʦʢʦ-
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ʛʦʨʴʷʭ (ʢʦʵʬʬʠʮʠʝʥʪ ʉyʨʝʥʩʝʥʘ 0,25) ʠ ʜʘʞʝ ʚʳʰʝ, ʯʝʤ ʚʦ ʚʩʝʡ ʃʌ (ʢʦʵʬʬʠʮʠʝʥʪ ʉyʨʝʥʩʝʥʘ 

0,47). ɿʜʝʩʴ ʪʘʢʞʝ ʢʘʢ ʠ ʩʨʝʜʠ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʳʭ ʚʠʜʦʚ, ʩʭʦʜʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʜʚʫʭ ʃʌ ʧʦ ʵʧʠʣʠʪʘʤ ʠ ʵʧʠʛʝʠʜʘʤ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʟʥʦʤ ʫʨʦʚʥʝ, ʥʦ ʝʱʝ ʥʘ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳ-

ʩʦʢʦʤ. ɼʦʣʷ ʦʙʱʠʭ ʚʠʜʦʚ ʩʨʝʜʠ ʵʧʠʣʠʪʦʚ ʧʦʯʪʠ 52% ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʉyʨʝʥʩʝʥʘ 0,68. ʉʨʝʜʠ 

ʵʧʠʛʝʠʜʦʚ ʜʦʣʷ ʦʙʱʠʭ ʚʠʜʦʚ ʙʦʣʝʝ 60% ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʉʨyʝʥʩʝʥʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥʳ ï 0,75. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ ʦʙʱʝʛʦʨʥʳʭ ʚʠʜʦʚ ʚ ʃʌ ʃʇ ʠ ɻʇ ʜʦʣʷ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ ʚʠʜʦʚ ʥʘʠʤʝʥʴʰʘʷ ʠ ʤʳ ʤʦʞʝʤ ʥʘʙʣʶʜʘʪʴ ʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ, ʯʝʤ ʨʘʟʣʠʯʠ ̫ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʛʨʫʧʧʦʡ ʚʠʜʦʚ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʳʭ ʠ, ʩʦʙʩʪʚʝʥʥʦ ʛʦʚʦʨʷ, ʩʦ ʚʩʝʡ ʃʌ. ʅʘʠʙʦʣʴʰʝʝ 

ʩʭʦʜʩʪʚʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘ ʩʯʝʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʵʧʠʛʝʠʜʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ ʜʦʣʠ ʦʙʱʠʭ ʚʠʜʦʚ ʚ ʦʙʱʝʡ ʃʌ ʠ 

ʜʚʫʭ ʚʳʩʦʪʥʳʭ ʛʨʫʧʧ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʠʥʠʤʫʤ ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʭʦʜ-

ʩʪʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʱʝʛʦʨʥʦʡ ʛʨʫʧʧʝ, ʤʘʢʩʠʤʫʤ ʩʧʝʮʠʬʠʯʥʳʭ ʚʠʜʦʚ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʩʭʦʜ-

ʩʪʚʦ ï ʩʨʝʜʠ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʳʭ ʚʠʜʦʚ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʜʦʣʝʚʦʛʦ ʫʯʘʩʪʠʷ ʩʧʝʮʠʬʠʯʥʳʭ ʪʘʢʩʦʥʦʚ (ʟʘʰʪʨʠʭʦʚʘʥʥʘʷ ʯʘʩʪʴ) ʚʦ ʚʩʝʡ 

ʃʌ ʠ ʜʣʷ ʜʚʫʭ ʚʳʩʦʪʥʳʭ ʛʨʫʧʧ 

 

ɺʳʚʦʜʳ 

 

ɺʳʩʦʢʦʛʦʨʥʘʷ ʃʌ ʜʚʫʭ ʧʣʘʪʦ ʥʘʩʯʠʪʳʚʘʝʪ 452 ʚʠʜʘ, 164 ʨʦʜʘ, 50 ʩʝʤʝʡʩʪʚ, ʠʟ ʥʠʭ 

ʦʙʱʠʤʠ ʜʣʷ ʦʙʦʠʭ ʧʣʘʪʦ ʷʚʣʷʶʪʩʷ 141 ʚʠʜ, 87 ʨʦʜʦʚ ʠ 27 ʩʝʤʝʡʩʪʚ. ʆʩʥʦʚʫ ʷʜʨʘ ʃʌ (ʢʘʢ 

ʦʙʱʝʡ, ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ) ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʨʝʭ ʩʝʤʝʡʩʪʚ: 

Verrucariaceae, Teloschistaceae ʠ Physciaceae, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʷʜʨʦʤ ʪʘʢʞʝ ʚ ʃʌ ʢʘʞʜʦʛʦ 

ʧʣʘʪʦ. ʋʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʃʌ ʜʚʫʭ ʧʣʘʪʦ ʩʦʩʪʘʚʣʷʝʪ 31%. ʃʌ ʚʳʩʦʢʦʛʦʨʠʡ 

ʃʇ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʙʦʛʘʪʩʪʚʦʤ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʚʢʣʶʯʘʝʪ 377 ʚʠʜʦʚ (ʠʟ ʢʦʪʦʨʳʭ 236 

ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤʠ), 147 ʨʦʜʦʚ (60 ʩʧʝʮʠʬʠʯʥʳʭ) ʠ 47 ʩʝʤʝʡʩʪʚ (20 ʩʧʝʮʠʬʠʯʥʳʭ); ʃʌ 

ɻʇ ï 216 ʚʠʜʦʚ (75 ʩʧʝʮʠʬʠʯʥʳʭ), 104 ʨʦʜʘ (17 ʩʧʝʮʠʬʠʯʥʳʭ), 30 ʩʝʤʝʡʩʪʚ (3 ʩʧʝʮʠʬʠʯ-

ʥʳʭ). 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʳʩʦʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʝ ʪʘʢʩʦʥʳ ʦʙʨʘʟʫʶʪ ʜʚʝ ʦʩʥʦʚ-

ʥʳʝ ʛʨʫʧʧʳ: ʘ) ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʦʷʩʘʭ (ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦ-

ʛʦʨʥʳʝ) ï 190 ʚʠʜʦʚ; ʙ) ʠʤʝʶʱʠʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʚʳʩʦʪʥʦʤʫ ʧʨʦʬʠʣʶ ʠ ʚʩʪʨʝ-



63 

ʯʘʶʱʠʭʩʷ ʪʘʢʞʝ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʧʦʷʩʘʭ (ʦʙʱʝʛʦʨʥʳʝ ʚʠʜʳ) ï 262 ʚʠʜʘ. ɺ ʃʌ ʃʇ ʩʦʙʩʪʚʝʥ-

ʥʦ ʚʳʩʦʢʦʛʦʨʥʳʭ ʚʠʜʦʚ ï 157 (ʠʟ ʥʠʭ 129 ʩʧʝʮʠʬʠʯʥʳʭ) ʠ 220 ʚʠʜʦʚ ʦʙʱʝʛʦʨʥʳʭ (108 ʩʧʝ-

ʮʠʬʠʯʥʳʭ); ʚ ʃʌ ɻʇ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʳʭ ï 61 ʚʠʜ (33 ʩʧʝʮʠʬʠʯʥʳʭ) ʠ 155 ʚʠʜʦʚ ʦʙ-

ʱʝʛʦʨʥʳʭ (42 ʩʧʝʮʠʬʠʯʥʳʭ). ʆʙʱʠʭ ʚʠʜʦʚ ʚ ʛʨʫʧʧʝ çʘè ï 28 (ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ 14%), ʚ 

ʛʨʫʧʧʝ çʙè ï 113 (ʫʨʦʚʝʥʴ ʩʭʦʜʩʪʚʘ 51%). ɺ ʩʫʙʩʪʨʘʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʳʜʝʣʝʥʳ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ: ʘ) ʦʙʠʪʘʶʱʠʝ ʥʘ ʢʘʤʥʷʭ (ʵʧʠʣʠʪʳ) ï 232 ʚʠʜʘ, ʠʟ ʢʦʪʦʨʳʭ 33% ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ 

ʜʣʷ ʃʌ ʃʇ ʠ ɻʇ; ʙ) ʦʙʠʪʘʶʱʠʝ ʥʘ ʧʦʯʚʝ (ʵʧʠʛʝʠʜʳ) ï 186 ʚʠʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ 43% ï ʦʙʱʠʝ. 

ʉʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ ʃʌ ʜʚʫʭ ʧʣʘʪʦ ʜʝ-

ʤʦʥʩʪʨʠʨʫʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ, ʢʘʢ ʤʳ ʩʯʠʪʘʝʤ, ʣʝʞʘʪ ʪʨʠ ʛʣʘʚ-

ʥʝʡʰʠʭ ʬʘʢʪʦʨʘ: ʘ) ʠʟʚʝʩʪʥʷʢʦʚʘʷ ʦʩʥʦʚʘ ʩʣʘʛʘʶʱʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ; ʙ) ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦ-

ʛʦʨʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ; ʚ) ʝʜʠʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ 

ʚʳʩʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʩʫʙʩʪʨʘʪʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʚʠʜʦʚ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ 

ʩʭʦʜʩʪʚʦ ʃʌ ʃʇ ʠ ɻʇ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʘʢʩʦʥʦʚ: ʘ) ʠʤʝʶʱʠʭ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʧʦ ʚʩʝʤʫ ʚʳʩʦʪʥʦʤʫ ʧʨʦʬʠʣʶ (ʚʢʣʶʯʘʷ ʥʠʞʝʣʝʞʘʱʠʝ ʧʦʷʩʘ); ʙ) ʦʙʠʪʘʶʱʠʭ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʥʘ ʧʦʯʚʝ ʠ, ʦʪʯʘʩʪʠ, ʥʘ ʢʘʤʝʥʠʩʪʦʤ ʩʫʙʩʪʨʘʪʝ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʣʷ ʦʙʱʠʭ ʚʠʜʦʚ 

(ʙʦʣʝʝ 60%) ʜʦʩʪʠʛʘʝʪʩʷ ʩʨʝʜʠ ʵʧʠʛʝʡʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʦʙʱʝʛʦʨʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

ʉʧʝʮʠʬʠʢʘ ʃʌ ʜʚʫʭ ʧʣʘʪʦ ʦʙʫʩʣʦʚʣʝʥʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʧʠʣʠʪʥʳʤʠ ʚʠʜʘʤʠ ʣʠ-

ʰʘʡʥʠʢʦʚ, ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʦʷʩʘʭ. ɼʦʣʷ ʦʙʱʠʭ ʚʠʜʦʚ ʩʨʝ-

ʜʠ ʵʪʠʭ ʣʠʰʘʡʥʠʢʦʚ ʚ ʃʌ ʜʚʫʭ ʧʣʘʪʦ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 13%. ʊ. ʝ. ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʃʌ. ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ ʩʧʝ-

ʮʠʬʠʯʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʵʧʠʣʠʪʳ. ʉʨʝʜʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʪʘʢʩʦʥʦʚ ʚ ʃʌ ʢʘʞʜʦʛʦ ʠʟ ʧʣʘʪʦ 

ʚʳʜʝʣʷʶʪʩʷ ʩʚʦʠʤʠ ʷʨʢʠʤʠ ʯʝʨʪʘʤʠ ʜʚʝ ʛʨʫʧʧʳ. 1) ɸʨʠʜʥʳʝ ʠ ʪʝʧʣʦʣʶʙʠʚʳʝ (ʢʩʝʨʦʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʳʝ ï ʩʠʙʠʨʩʢʦ-ʘʟʠʘʪʩʢʠʝ ʠ ʠʨʘʥʦ-ʪʫʨʘʥʩʢʠʝ, ʘ ʪʘʢʞʝ ʦʪʯʘʩʪʠ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨ-

ʩʢʠʝ) ʚ ʃʌ ɻʇ ï ʨʦʜʳ Aspicilia, Flavoplaca, Glypholecia, Gyalolechia, Neocatapyrenium, 

Peltula, Thallinocarpon, Thyrea, Xanthoparmelia ʠ ʜʨ. ɻʫʤʠʜʥʳʝ ʠ ʭʦʣʦʜʥʦʣʶʙʠʚʳʝ (ʘʪʣʘʥʪʠ-

ʯʝʩʢʠʝ, ʮʝʥʪʨʘʣʴʥʦ- ʠ ʩʝʚʝʨʦʝʚʨʦʧʝʡʩʢʠʝ, ʥʦ ʪʘʢʞʝ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ) ʚ ʃʌ ʃʇ ï ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ Arthrorhaphidaceae, Hymeneliaceae, Lecideaceae, Pannariaceae, 

Protothelenellaceae, Thelenellaceae, Thelocarpaceae, Verrucariaceae ʠ ʜʨ., ʨʦʜʦʚ Bacidia, 

Lecanora, Ochrolechia, Polysporina, Porpidia, Scytinium, Tetramelas ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʜʚʫʭ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʃʌ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʥʝʟʘʚʠʩʠʤʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ. ʅʘʠʙʦʣʴʰʝʝ ʩʭʦʜ-

ʩʪʚʦ ʧʦ ʚʠʜʘʤ, ʠʤʝʶʱʠʤ ʰʠʨʦʢʦʝ ʚʳʩʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʚ 

ʧʦʣʴʟʫ ʙʦʣʝʝ ʩʠʣʴʥʳʭ ʩʚʷʟʝʡ ʃʌ ʃʇ ʠ ɻʇ ʟʘ ʩʯʝʪ ʰʠʨʦʢʦʘʤʧʣʠʪʫʜʥʳʭ ʚʠʜʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʩʚʦʙʦʜʥʦ ʨʘʩʩʝʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʚʳʩʦʪʥʦʤʫ ʛʨʘʜʠʝʥʪʫ, ʥʦ ʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ 

ʥʘ ʩʦʩʝʜʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʈʘʟʣʠʯʠʷ ʚ ʙʦʛʘʪʩʪʚʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʃʌ ʩʚʷʟʘʥʳ, ʧʦʤʠʤʦ ʣʫʯʰʝʡ ʠʟʫ-

ʯʝʥʥʦʩʪʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ʃʇ, 

ʦʙʣʘʜʘʶʱʝʤ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ. ʇʨʠ ʵʪʦʤ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʟʘʚʠʩʠʪ ʦʪ ʢʨʘ-

ʝʚʳʭ ʧʦʣʦʞʝʥʠʡ ʠʟʫʯʝʥʥʳʭ ʧʣʘʪʦ ʚ ʩʠʩʪʝʤʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʠ ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷ-

ʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʨʝʛʠʦʥʦʚ. ɺʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʨʘʡʦʥʝ ʃʇ ʦʙʫʩʣʦʚʣʝʥʘ ʙʣʠʟʦ-

ʩʪʴʶ ʏʝʨʥʦʛʦ ʤʦʨʷ (40ï55 ʢʤ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ) ʩ ʛʦʩʧʦʜʩʪʚʫʶʱʠʤ ʟʘʧʘʜʥʳʤ ʧʝʨʝʥʦʩʦʤ 

ʚʣʘʞʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʚ ʮʝʣʦʤ ʢʣʠʤʘʪ ɻʇ ʦʙʫʩʣʦʚ-

ʣʝʥ ʙʦʣʴʰʠʤ ʫʜʘʣʝʥʠʝʤ ʦʪ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ (ʙʦʣʝʝ 70 ʢʤ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ), ʧʨʠ ʥʝʚʳ-

ʨʘʞʝʥʥʦʤ ʚʦʩʪʦʯʥʦʤ ʧʝʨʝʥʦʩʝ ʤʝʥʝʝ ʚʣʘʞʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ɹʦʣʝʝ ʪʦʛʦ, ʃʇ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʩʪʫʧʘʝʪ ʥʘ ʬʦʥʝ ʦʢʨʫʞʘʶʱʠʭ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʣʫʞʠʪ ʙʘʨʴʝʨʦʤ ʜʣʷ ʘʪʤʦ-

ʩʬʝʨʥʳʭ ʬʨʦʥʪʦʚ (ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʪʫʪ ʚʳʧʘʜʘʝʪ ʦʢʦʣʦ 2000 ʤʤ ʦʩʘʜʢʦʚ ʚ ʛʦʜ ʠ ʙʦʣʝʝ), ʪʦʛʜʘ 

ʢʘʢ ɻʇ ʨʘʩʧʦʣʦʞʝʥʦ ʚʥʫʪʨʠ ʛʦʨ (ɺʥʫʪʨʠʛʦʨʥʳʡ ɼʘʛʝʩʪʘʥ) ʠ ʦʢʨʫʞʝʥʦ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤʠ ʧʦ 

ʚʳʩʦʪʝ ʛʦʨʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ, ʪ. ʝ. ʠʟʦʣʠʨʦʚʘʥʦ ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚ (ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʠ ʦʩʘʜʢʦʚ ʪʫʪ ʚʳʧʘʜʘʝʪ ʣʠʰʴ 620 ʤʤ ʚ ʛʦʜ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʃʌ ʃʇ ʥʘʭʦ-

ʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʣʘʞʥʦʛʦ ʛʦʨʥʦ-ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ, ʘ ʃʌ ɻʇ ï ʢʩʝʨʦʢʦʥʪʠʥʝʥʪʘʣʴ-

ʥʦʛʦ ʛʦʨʥʦ-ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ. 
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ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʜʚʝ ʩʨʘʚʥʠʚʘʝʤʳʝ ʃʌ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʥʦ-

ʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʩʦʙʩʪʚʝʥʥʦ ʚʳʩʦʢʦʛʦʨʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʠ, ʦʮʝʥʠʚʘʷ ʤʘʩʰʪʘʙʳ ʝʱʝ ʥʝ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚʳʩʦʢʦʛʦʨʠʡ ʂʘʚʢʘʟʘ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʠʟʫʯʝʥʥʦʩʪʠ ʚʳʩʦʢʦʛʦʨʠʡ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ɿʘʧʘʜʥʦʛʦ ʜʦ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ, ʃʌ ʚʳ-

ʩʦʢʦʛʦʨʠʡ ʂʘʚʢʘʟʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ 1000 ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

 

ɺʳʨʘʞʘʝʤ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʜʠʨʝʢʪʦʨʫ ɻʦʨʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ɼʅʎ 

ʈɸʅ ɿ.ʄ. ɸʩʘʜʫʣʘʝʚʫ ʠ ʟʘʤʝʩʪʠʪʝʣʶ ʜʠʨʝʢʪʦʨʘ ʂʘʚʢʘʟʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʅ. ɹ. ɽʩʢʠʥʫ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺʳʨʘʞʘʝʤ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʗ. ɺʦʥʜʨʘʢʫ (ʀʥʩʪʠʪʫʪ ʙʦʪʘʥʠʢʠ ʏʝʰʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʇʨʫ-

ʭʦʥʠʮʝ) ʟʘ ʧʦʤʦʱʴ ʧʨʠ ʩʙʦʨʝ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʣʦʞʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Caloplaca s/.l. ʠ ʨʝʜʘʢʪʠʨʦ-

ʚʘʥʠʠ ʘʥʛʣʠʡʩʢʦʛʦ ʘʙʩʪʨʘʢʪʘ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʃʠʭʝʥʦʬʣʦʨʘ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘ: ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʨʘʟʥʦʦʙʨʘʟʠʝ, ʩʧʝʮʠʬʠʢʘ, ʩʠʩʪʝʤʘʪʠʢʘ ʦʪʜʝʣʴʥʳʭ ʪʘʢ-

ʩʦʥʦʚ ʠ ʚʢʣʘʜ ʚ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʠʭʝʥʦʬʣʦʨʳ ʈʦʩʩʠʠè, ʧʦʜʜʝʨʞʘʥʥʦʛʦ ʛʨʘʥʪʦʤ ʈʌʌʀ ˉ 15-

29-02396. 
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ɹʀʆʀʅɼʀʂɸʎʀʆʅʅʆɽ ɿʅɸʏɽʅʀɽ ʀ ʈʆʃʔ ɺʀɼʆɺ ʈʆɼɸ ALLIUM  L .  

(ALLIAC EAE) ɺ ʇʆɼɼɽʈɾɸʅʀʀ ʋʉʊʆʁʏʀɺʆʉʊʀ ʕʂʆʉʀʉʊɽʄ 
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ʅʘ ʧʨʠʤʝʨʝ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʨʦʜʘ Allium ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʥʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʘʪʝʛʠʡ 

ʚʳʞʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ. ʀʥʜʠʢʘ-

ʪʦʨʘʤʠ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʚʠʦʣʝʥʪʥʳ ʠ ʵʢʩʧʣʝʨʝʥʪʳ, ʯʫʪʢʦ ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʚʠʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʚʳʞʠʚʘʥʠʷ ʠ ʩʧʦʩʦʙʥʳʝ ʢ 

ʩʤʝʥʝ ʩʪʨʘʪʝʛʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʚʳʷʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʣʫʢʦʚ ʩʦ ʩʤʝʰʘʥʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦ-

ʩʠʩʪʝʤ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Allium, ʩʪʨʘʪʝʛʠʷ ʚʳʞʠʚʘʥʠʷ, ʮʝʥʦʧʦʧʫʣʷʮʠʷ, ʙʠʦʤʦʥʠʪʦʨʠʥʛ, ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤ. 

 

 

BIOINDICATIVE SIGNIFICANCE AND THE ROLE OF ALLIUM L. SPECIES  

(ALLIACEAE ) IN MAINTAINING OF ECOSYSTEMS STABILITY  

 

V.A. Chadaeva 
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It is shown by an example of Allium wild species that investigation of peculiarities in survival strat-

egy of plants can be act as a guide for biomonitoring of ecosystems state. In such a case indicator 

plants would be violents and explerents which are sensitive to environmental changes as well as 

species with combined survival strategy are capable of strategy exchanges under the environmental 

variation. The significant role of Allium wild species with combined survival strategy in support of 

sustainability of ecosystems was revealed in this work. 

 

Keywords: Allium, survival strategy, cenopopulation, biomonitoring, sustainability of ecosystems. 

 

ʅʘ ʬʦʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜ-

ʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʘʢʪʫʘʣʴʥʳʤʠ ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʮʝʥʢʦʡ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʭ, ʢʦʤʧʣʝʢʩʥʳʭ, 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʤʧʣʝʢʩʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚʩʝʭ ʧʨʠʩʫʪʩʪʚʫ-

ʶʱʠʭ ʬʘʢʪʦʨʦʚ ʚ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʠ ʠ ʥʝ ʪʨʝʙʫʶʱʠʭ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʠʡ ʙʠʦʠʥʜʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʜʠʘʛʥʦ-

ʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ ʧʦ ʘʚʪʦʪʨʦʬʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ (ʬʠʪʦʠʥʜʠʢʘʮʠʷ), ʯʝʪʢʦ ʨʝʘʛʠʨʫʶ-

ʱʝʤʫ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʜʨʫʛʠʭ ʙʠʦʪʠʯʝ-

ʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʦʡ ʧʨʠʣʦʞʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʷʚʣʷʝʪʩʷ ʮʝʥʦʧʦʧʫʣʷʮʠʷ, ʘ ʧʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʙʠʦʤʦʥʠʪʦʨʠʥʛ. ʇʨʠ ʵʪʦʤ ʚʳʙʦʨ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ï ʠʥ-
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ʜʠʢʘʪʦʨʦʚ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʠʭ ʨʦʣʠ ʚ ʬʠ-

ʪʦʮʝʥʦʟʝ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʝʡ ʚʳʞʠʚʘʥʠʷ ʚʠʜʘ. 

ʊʘʢ, ʥʘ ʠʥʜʠʢʘʪʦʨʥʦʝ ʟʥʘʯʝʥʠʝ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʢʣʶʯʝʚʳʭ ʚʠʜʦʚ, ʩʣʘʛʘʶʱʠʭ ʨʘʩʪʠ-

ʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʝʱʝ ʘʚʪʦʨʳ ʢʦʣʣʝʢʪʠʚʥʳʭ ʤʦʥʦʛʨʘʬʠʡ ʎʝʥʦʧʦʧʫʣʷ-

ʮʠʠé [1]. ʂ.ɺ. ɼʦʨʦʰʝʥʢʦ [2] ʪʘʢʞʝ ʩʯʠʪʘʝʪ, ʯʪʦ ʚʠʜ-ʠʥʜʠʢʘʪʦʨ ʜʦʣʞʝʥ ʟʘʥʠʤʘʪʴ ʜʦʤʠʥʠ-

ʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʬʠʪʦʮʝʥʦʟʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʘʚʪʦʨ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʚ ʩʦʩʪʘ-

ʚʝ ʩʦʦʙʱʝʩʪʚ ʟʘʚʠʩʠʤʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʜʦ-

ʤʠʥʘʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʝʥʜʝʥʮʠʷʭ ʢ ʩʤʝʥʝ ʮʝʣʦʛʦ ʩʦ-

ʦʙʱʝʩʪʚʘ. ʇʦ ʤʥʝʥʠʶ ɸ. ʀ. ʂʠʨʠʢʘ [3], ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ ʙʠʦʤʦʥʠʪʦʨʠʥ-

ʛʝ ʥʘʨʷʜʫ ʩ ʮʝʥʦʧʦʧʫʣʷʮʠʷʤʠ ʵʜʠʬʠʢʘʪʦʨʦʚ ʠ ʩʦʵʜʠʬʠʢʘʪʦʨʦʚ ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʝʥʦʧʦ-

ʧʫʣʷʮʠʠ ʘʩʩʝʢʪʘʪʦʨʦʚ, ʦʙʳʯʥʦ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʝ ʠ 

ʤʦʛʫʱʠʭ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʘʤʠ ʝʝ ʧʝʨʝʭʦʜʘ ʚ ʜʨʫʛʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚ ʬʠʪʦʮʝʥʦʟʝ ʢʣʠʤʘʢʩʦ-

ʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʠʜʦʚ ʚʠʦʣʝʥʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʷʜʨʦʤ ʢʦʥʩʦʨʮʠʠ, ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʚʩʝʡ ʵʢʦʩʠʩʪʝʤʳ (ʜʣʠʪʝʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ). ɼʘʥ-

ʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʦ ʢ ʣʝʩʥʳʤ ʙʠʦʛʝʦʮʝʥʦʟʘʤ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʤ 

ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʷʜʨʦʤ (ʬʘʥʝʨʦʬʠʪʳ) ʠʣʠ ʪʨʘʚʷʥʠʩʪʳʤ ʵʢʦʩʠʩʪʝ-

ʤʘʤ ʚ ʥʝʠʟʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦ ʠʤʝʶʱʠʭ ʤʝʩʪʦ 

ʨʘʟʣʠʯʥʳʭ ʬʣʫʢʪʫʘʮʠʷʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʦʷʚʣʝʥʠʶ ʣʦʢʫʩʦʚ ʩ ʨʘʟʨʝʞʝʥʥʳʤ 

ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ, ʘ ʪʘʢʞʝ ʧʨʠ ʫʩʠʣʝʥʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʦʦʙʱʝʩʪʚʘ ʚʠʜʦʚ ʵʢʩʧʣʝʨʝʥʪʦʚ ʠ ʧʘʪʠʝʥʪʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʨʫ-

ʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ ʧʘʪʠʝʥʪʦʚ ʥʘ ʙʦʣʝʝ-ʤʝʥʝʝ ʩʚʦʙʦʜʥʳʭ ʧʣʦʱʘʜʢʘʭ ʧʨʝ-

ʧʷʪʩʪʚʫʝʪ ʟʘʩʝʣʝʥʠʶ ʥʦʚʳʭ ʚʠʜʦʚ, ʘ ʚʦʟʨʘʩʪʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʠʝʥ-

ʪʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʝʞʠʤʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʞʠʚʘʥʠʝ ʵʢʦʩʠ-

ʩʪʝʤʦʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʝʨʠʦʜʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʝʞʥʝʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʇʨʠ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚʠʜʳ ʩ ʵʢʩʧʣʝʨʝʥʪʥʦʡ ʠʣʠ ʩʪʨʝʩʩ-

ʪʦʣʝʨʘʥʪʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʤʦʛʫʪ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʟʘʥʷʪʴ ʜʦʤʠʥʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʬʠʪʦʮʝ-

ʥʦʟʝ, ʧʦʢʘ ʥʝ ʦʩʣʘʙʥʝʪ ʩʠʣʘ ʠʣʠ ʥʝ ʠʩʯʝʟʥʝʪ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʚʥʦʚʴ ʧʦʣʫʯʘʪ ʧʨʝʞʜʝ ʧʨʝʦʙʣʘʜʘʚʰʠʝ ʚʠʜʳ ʚʠʦʣʝʥʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʟʤʝʥʯʠʚʳʭ 

ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʨʘʚʷʥʠʩʪʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ-

ʩʷ ʥʝ ʩʪʦʣʴʢʦ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʚʠʜʘ, ʩʢʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʚ ʩʦʩʪʘʚʝ ʬʠʪʦʮʝʥʦʟʘ 

ʚʠʜʦʚ ʩ ʨʘʟʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ. 

ʇʨʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʷʭ, ʤʘʩʩʦʚʦʤ ʠʩʪʨʝʙʣʝʥʠʠ ʬʠʪʦʬʘʛʘʤʠ ʤʦʛʫʪ ʦʢʘ-

ʟʘʪʴʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʚʠʦʣʝʥʪʦʚ, ʥʦ ʠ ʧʘʪʠʝʥʪʦʚ, 

ʵʢʩʧʣʝʨʝʥʪʦʚ, ʩʣʘʛʘʶʱʠʭ ʜʘʥʥʳʡ ʬʠʪʦʮʝʥʦʟ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʧʦʣʥʦʡ ʵʣʠʤʠʥʘʮʠʠ 

ʠʟ ʩʦʩʪʘʚʘ ʩʦʦʙʱʝʩʪʚʘ, ʘ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ï ʢ ʩʤʝʥʝ ʵʢʦʩʠʩʪʝʤʳ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʚʳʷʚʣʝʥʠʝ ʚʠʜʦʚ ʨʦʜʘ 

Allium, ʷʚʣʷʶʱʠʭʩʷ ʚ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʟʥʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʷʚʥʳʤʠ ʙʠʦʠʥʜʠʢʘʪʦʨʘʤʠ 

ʩʦʩʪʦʷʥʠʷ ʙʠʦʛʝʦʮʝʥʦʟʦʚ, ʠ ʚʳʷʩʥʝʥʠʝ ʨʦʣʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʣʫʢʦʚ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʵʢʦʩʠʩʪʝʤ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʤʠ ʚ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2015 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʙʘʨʜʠ-

ʥʦ-ɹʘʣʢʘʨʩʢʦʡ ʠ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʈʝʩʧʫʙʣʠʢ, ʈʝʩʧʫʙʣʠʢ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ-ɸʣʘʥʠʠ, 

ʀʥʛʫʰʝʪʠʠ ʠ ɼʘʛʝʩʪʘʥ. ʆʙʩʣʝʜʦʚʘʥʳ 221 ʮʝʥʦʧʦʧʫʣʷʮʠʷ (ʎʇ) 20 ʚʠʜʦʚ ʨʦʜʘ Allium: A. 

albidum Fisch. ex M. Bieb., A. paniculatum L., ɸ. rotundum L., A. saxatile M. Bieb., A. atrovio-

laceum Boiss., A. pseudoflavum Vved., A. globosum M. Bieb. ex Redoute, A. fuscoviolaceum Fom-

in., A. Victorialis L., A. inaequale Janka, A. szovitsii Regel, A. schoenoprasum L., A. erubescens C. 

ʂʦʩh, A. kunthianum Vved., A. ursinum L., A. gunibicum Miscz. ex Grossh., ɸ. affine Ledeb., A. 

moschatum L., A. sphaerocephalum L., A. ruprechtii Boiss. 
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ʊʠʧʳ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ (C ï ʚʠʦʣʝʥʪʳ, S ï ʧʘʪʠʝʥʪʳ ʠ R ï ʵʢʩʧʣʝ-

ʨʝʥʪʳ) ʚʳʜʝʣʷʣʠ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʈʘʤʝʥʩʢʦʛʦ-ɻʨʘʡʤʘ [4, 5]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʊ.ɸ. ʈʘʙʦʪʥʦʚʘ [6], ʚʳʜʝʣʷʣʠ ʧʘʪʠʝʥʪʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘ ʩʯʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʝ, ʚʳ-

ʞʠʚʘʶʱʠʝ ʧʦʜ ʧʨʝʩʩʦʤ ʚʠʦʣʝʥʪʦʚ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʘʪʝʛʠʠ ʚʳʞʠʚʘʥʠʷ ʫʯʠʪʳʚʘʣʠ ʢʦʤ-

ʧʣʝʢʩ ʦʨʛʘʥʠʟʤʝʥʥʳʭ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʠʜʦʚ ʚ 

ʧʨʠʨʦʜʝ: ʘʜʘʧʪʠʚʥʳʝ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʪʘʢʪʠʢʠ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʩʪʨʘ-

ʪʝʛʠʠ, ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʦʟʨʘʩʪʥʦʡ, ʚʠʪʘʣʠʪʝʪʥʦʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʙʠʦʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨ, ʧʣʦʪʥʦʩʪʠ ʠ ʯʠʩʣʝʥʥʦʩʪʠ, ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ, ʨʠʪʤʦʚ 

ʬʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [7, 8, 9]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

 

ʀʟ 20 ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʚʠʜʦʚ ʨʦʜʘ Allium ʯʝʪʳʨʝ (A. victorialis, A. ursinum, A. schoe-

noprasum, A. szovitsii) ʦʙʣʘʜʘʶʪ CSR-ʩʪʨʘʪʝʛʠʝʡ ʚʳʞʠʚʘʥʠʷ, ʯʝʪʳʨʝ (A. saxatile, A. gunibicum, 

ɸ. affine, A. paniculatum) ï S-ʩʪʨʘʪʝʛʠ (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʢʦʤʧʦʥʝʥʪʘ), 

ʦʩʪʘʣʴʥʳʝ ï ʚʠʜʳ ʩ SR-ʩʪʨʘʪʝʛʠʝʡ, ʧʨʠʯʝʤ ʜʣʷ A. moschatum ʠ A. ruprechtii ʭʘʨʘʢʪʝʨʥʘ ʪʦʣʴ-

ʢʦ ʵʢʦʪʦʧʠʯʝʩʢʘʷ, ʘ ʜʣʷ A. kunthianum ʠ A. atroviolaceum ï ʪʦʣʴʢʦ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʧʘʪʠʝʥ-

ʪʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʦʮʝʥʢʝ ʨʦʣʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʙʠʦʛʝʦʮʝʥʦʟʦʚ, ʧʨʠ ʙʠʦʤʦʥʠʪʦʨʠʥʛʝ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ ʞʠʟʥʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚʠʜʦʚ. ʅʘʧʨʠʤʝʨ, A. victorialis, A. ursinum, A. schoe-

noprasum, A. szovitsii, ʚʠʜʳ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ CSR-ʩʪʨʘʪʝʛʠʝʡ ʚʳʞʠʚʘʥʠʷ, ʚ ʙʦʛʘʪʳʭ ʨʝ-

ʩʫʨʩʘʤʠ ʥʝʥʘʨʫʰʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʟʘ ʩʯʝʪ ʚʠʦʣʝʥʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʪʨʘʪʝʛʠʠ ʜʦʤʠʥʠ-

ʨʫʶʪ ʠ ʩʦʜʦʤʠʥʠʨʫʶʪ ʚ ʪʨʘʚʷʥʠʩʪʦʤ ʷʨʫʩʝ. ʇʦʚʳʰʝʥʠʝ ʨʦʩʪʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʥʪʝʥʩʠʬʠ-

ʢʘʮʠʶ ʧʘʨʪʠʢʫʣʷʮʠʠ, ʚʦʟʨʘʩʪʘʥʠʝ ʧʣʦʪʥʦʩʪʠ ʦʩʦʙʝʡ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʜʘʥʥʳʭ ʚʠʜʦʚ (ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʜʦ 210, 100, 45, 70 ʦʩʙ/ʤ
2
) ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʥʜʠʢʘʪʦʨʘʤʠ ʥʝʥʘʨʫʰʝʥʥʦʩʪʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʵʢʦʩʠʩʪʝʤ. ʋʛʥʝʪʝʥʠʝ ʧʘʨʪʠʢʫʣʷʮʠʠ A. victorialis (ʎʇ8, ʎʇ10) ʠ A. ursinum 

(ʎʇ6, ʎʇ8,  ʎʇ10, ʎʇ12, ʎʇ13, ʎʇ14), ʩʥʠʞʝʥʠʝ ʨʘʟʤʝʨʦʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʘʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʧʨʦʨʦʩʪʢʦʚ ʚ ʚʦʟʨʘʩʪʥʳʭ ʩʧʝʢʪʨʘʭ (ʜʦ 2ï5%) ʠ ʣʝʚʦʩʪʦʨʦʥʥʦʩʪʴ 

ʚʠʪʘʣʠʪʝʪʥʳʭ ʩʧʝʢʪʨʦʚ, ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ (10ï15 ʠ 5ï10 ʦʩʙ/ʤ
2 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʧʨʠ-

ʟʥʘʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʠʝʥʪʥʦʩʪʠ) ʷʚʣʷʶʪʩʷ ʷʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʵʢʦʩʠʩʪʝʤʝ ʚ ʦʪʚʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ 

ʥʝʢʨʠʪʠʯʝʩʢʠʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʩʪʨʝʩʩ-ʪʦʣʝʨʘʥʪʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʩʪʨʘʪʝʛʠʠ ʵʪʠʭ ʚʠʜʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʤ ʩʦʭʨʘʥʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʵʢʦʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʜʜʝʨʞʘʥʠʶ ʝʝ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ. 

ʀʩʯʝʟʥʦʚʝʥʠʝ A. victorialis ʠ A. ursinum ʠʟ ʩʦʩʪʘʚʘ ʬʠʪʦʮʝʥʦʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʠ-

ʛʨʝʩʩʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʵʢʦʩʠʩʪʝʤʳ. ʄʘʩʩʦʚʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ A. victorialis ʩʝʤʝʥʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʩ ʘʢʪʠʚʥʳʤ ʟʘʭʚʘʪʦʤ ʪʝʨʨʠʪʦʨʠʠ (R-ʢʦʤʧʦʥʝʥʪʘ ʩʪʨʘʪʝʛʠʠ) ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʦʤ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʟʘʩʝʣʝʥʠʶ ʥʘ ʜʘʥʥʫʶ ʪʝʨ-

ʨʠʪʦʨʠʶ ʥʦʚʳʭ ʚʠʜʦʚ. 

ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʦʩʪʦʚʳʭ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʪʝʥ-

ʮʠʡ A. erubescens, A. rotundum ʠ A. atroviolaceum, ʚʠʜʦʚ ʩ ʚʳʨʘʞʝʥʥʦʡ ʨʫʜʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʞʠʟʥʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʥʘʧʨʦʪʠʚ, ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʜʘʚʣʝʥʠʷ. ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʦʩʦʙʝʡ ʜʘʥʥʳʭ ʚʠʜʦʚ (ʜʦ 50, 90, 35 ʦʩʙ/ʤ
2 
ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ) ʟʘ ʩʯʝʪ ʩʝʤʝʥʥʦʛʦ (ʧʝʩʯʘʥʦ-ʢʘʤʝʥʠʩʪʳʝ ʩʢʣʦʥʳ) ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʝʛʝʪʘ-

ʪʠʚʥʦʛʦ (ʣʫʛʦʚʳʝ ʬʠʪʦʮʝʥʦʟʳ) ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʛʨʘʥʠʮʘʭ ʜʘʥʥʦʛʦ ʙʠʦʛʝʦʮʝʥʦʟʘ ʠʣʠ ʧʨʠ ʟʘʩʝ-

ʣʝʥʠʠ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʧʨʦʪʝʢʘʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʜʝ-

ʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʳʩʦʢʘʷ ʤʝʞʚʠʜʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʚ ʥʝʥʘʨʫʰʝʥʥʳʭ ʣʫʛʦʚʳʭ ʬʠʪʦ-

ʮʝʥʦʟʘʭ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʦʩʪ, ʨʘʟʤʥʦʞʝʥʠʝ ʠ ʚʦʟʦʙʥʦʚʣʝʥʠʝ A. erubescens (ʎʇ1, ʎʇ3, ʎʇ8, 

ʎʇ10), A. rotundum (ʎʇ3, ʎʇ5, ʎʇ6, ʎʇ9, ʎʇ13) ʠ A. atroviolaceum (ʎʇ1, ʎʇ4, ʎʇ8, 
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ʎʇ10), ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʩʥʠʞʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʨʠʩ. 1), ʜʦʣʠ ʶʚʝ-

ʥʠʣʴʥʳʭ ʨʘʤʝʪ ʚ ʧʘʨʪʠʢʫʣʘʭ, ʣʝʚʦʩʪʦʨʦʥʥʦʩʪʴ ʚʠʪʘʣʠʪʝʪʥʳʭ ʩʧʝʢʪʨʦʚ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳ-

ʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ (ʜʦ 10 ʦʩʙ/ʤ
2
) ʵʪʠʭ ʚʠʜʦʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʥʜʠʢʘʪʦʨʘʤʠ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʵʢʦʩʠʩʪʝʤ. 

 
ʈʠʩ. 1. ʀʟʤʝʥʯʠʚʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʦʤ ʛʨʘ-

ʜʠʝʥʪʝ. Nʮʚ ʠ Nʧʣ ï ʯʠʩʣʦ ʮʚʝʪʢʦʚ ʠ ʧʣʦʜʦʚ ʥʘ ʧʦʙʝʛʝ, ʇʉʇ ʠ ʈʉʇ ï ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʠ ʨʝ-

ʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ. 

 

ɼʣʷ A. inaequale ʥʘ ʥʝʥʘʨʫʰʝʥʥʳʭ ʣʫʛʦʚʳʭ ʩʢʣʦʥʘʭ ʭʘʨʘʢʪʝʨʥʘ ʘʢʪʠʚʥʘʷ 

ʧʘʨʪʠʢʫʣʷʮʠʷ (ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʧʘʪʠʝʥʪʥʦʩʪʴ), ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʚ ʬʦʨʤʝ ʚʳʧʘʩʘ ʠ ʚʳʪʘʧʪʳʚʘʥʠʷ ï ʠʥʪʝʥʩʠʚʥʦʝ ʩʝʤʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʩ ʘʢʪʠʚʥʳʤ 

ʟʘʭʚʘʪʦʤ ʩʚʦʙʦʜʥʳʭ ʫʯʘʩʪʢʦʚ (ʨʫʜʝʨʘʣʴʥʦʩʪʴ), ʯʨʝʟʤʝʨʥʦʝ ʫʩʠʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʨʦʩʪʦʚʳʭ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʝʥʠʡ (1ï2 ʦʩʙ/ʤ
2
) (ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʘʪʠʝʥʪʥʦʩʪʴ). A. paniculatum ʩ ʚʳʨʘʞʝʥʥʦʡ 

ʧʘʪʠʝʥʪʥʦʩʪʴʶ ʚ ʦʪʚʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʚʳʧʘʩʘ ʩʢʦʪʘ ʠ ʚʳʪʘʧʪʳʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʣʦʪʥʦʩʪʴ ʥʠʟʢʦʨʦʩʣʳʭ ʦʩʦʙʝʡ ʩʝʤʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʜʦ 45 ʦʩʙ/ʤ
2
). ʇʨʠ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʭ ʥʘʨʫʰʝʥʠʷʭ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʵʨʦʟʠʠ ʧʦʯʚʳ (ʧʨʦʢʣʘʜʢʘ ʜʦʨʦʛ, ʢʘʨʴʝʨʥʳʝ ʨʘʙʦʪʳ), 


