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ʋɼʂ 58:631.52:633/635(066) 

 
ʊʈʋɼʓ ʇʆ ʇʈʀʂʃɸɼʅʆʁ ɹʆʊɸʅʀʂɽ, ɻɽʅɽʊʀʂɽ ʀ ʉɽʃɽʂʎʀʀ. ʊ. 176. 

ɺʳʧ. 2. 2015. 119 ʩ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʧʦ ʤʦʙʠʣʠʟʘʮʠʠ ʤʠʨʦʚʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʜʠʢʠʭ ʨʦʜʠʯʝʡ, ʠʟʫʯʝʥʠʶ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʨʪʦʚʳʭ ʧʨʠʟʥʘʢʦʚ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʠʭ ʧʦʧʫʣʷʮʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ 

ʢʦʣʣʝʢʮʠʡ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ. 

ʆʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʮʠʡ ʣʴʥʘ, ʣʶʮʝʨʥʳ. ɼʘʥ ʦʙʟʦʨ ʩʚʝʜʝʥʠʡ ʦ 

ʚʳʜʘʶʱʝʤʩʷ ʫʯʝʥʦʤ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʜʠʢʠʭ ʨʦʜʠʯʝʡ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʘʟʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ. ʇʦʢʘʟʘʥʘ ʨʦʣʴ Cu-ʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʬʠʪʦʵʢʩʪʨʘʢʮʠʠ ʤʝʜʠ ʠʟ ʧʦʯʚʳ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʥʫʪʨʠʨʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʰʝʥʠʮʳ. 

ʊʘʙʣ. 15, ʨʠʩ.  16, ʙʠʙʣʠʦʛʨ.  210 ʥʘʟʚ. 

 

ɼʣʷ ʨʝʩʫʨʩʦʚʝʜʦʚ, ʙʦʪʘʥʠʢʦʚ, ʛʝʥʝʪʠʢʦʚ, ʩʝʣʝʢʮʠʦʥʝʨʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. 
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ʀʉʊʆʈʀʗ ɺʀʈ. ʉʃɸɺʅʓɽ ʀʄɽʅɸ 

HISTORY  OF VIR . NAMES OF RENOWN 

ʋɼʂ 577.21 

 

çʃɸɺʈɸʄʀ ʅɽ ʋɺʃɽʂɸʁʊɽʉʔ, ʕʊʆ ɼɽʐɽɺʓʁ ʊʆɺɸʈéè 

(ʈʆʃʔ ʅ. ʀ. ɺɸɺʀʃʆɺɸ ɺ ʉʊɸʅʆɺʃɽʅʀʀ ɻ. ɼ. ʂɸʈʇɽʏɽʅʂʆ  

ʂɸʂ ʈʋʂʆɺʆɼʀʊɽʃʗ ɻɽʅɽʊʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ɺ ɺʀʈ) 

 

ʄ. ɸ. ɺʠʰʥʷʢʦʚʘ  
ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʠʤʝʥʠ ʅ. ʀ. ɺʘʚʠʣʦʚʘ,  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, e-mail: m.vishnyakova@vir.nw.ru 

 

ʈʝʬʝʨʘʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ 90-ʣʝʪʠʶ ʦʪʜʝʣʘ ʛʝʥʝʪʠʢʠ ɺʀʈ ʠ 

ʥʘʯʘʣʫ ʨʘʙʦʪʳ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ï ʦʨʛʘʥʠʟʘʪʦʨʘ ʠ ʧʝʨʚʦʛʦ ʟʘʚʝʜʫʶʱʝʛʦ ʵʪʠʤ 

ʦʪʜʝʣʦʤ. ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʤʦʣʦʜʦʡ ʫʯʝʥʳʡ ʥʝ ʪʦʣʴʢʦ 

ʦʧʨʝʜʝʣʠʣ ʠʜʝʦʣʦʛʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʠʥʩʪʠʪʫʪʝ, ʥʦ ʩʪʘʣ ʚʩʝʤʠʨʥʦ 

ʠʟʚʝʩʪʥʳʤ ʫʯʝʥʳʤ, ʯʴʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʳ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. ʆʙʲʝʢʪ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʩʪʘʪʴʠ ʧʦʩʣʫʞʠʣʘ ʧʝʨʝʧʠʩʢʘ ʤʝʞʜʫ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʠ 

ʅ. ʀ. ɺʘʚʠʣʦʚʳʤ 1923ï1926 ʛʛ. ʈʝʟʫʣʴʪʘʪʳ. ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ 

ʧʨʠʚʣʝʢ ʚʥʠʤʘʥʠʝ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʩʚʦʠʤʠ ʨʘʙʦʪʘʤʠ ʧʦ ʦʪʜʘʣʝʥʥʦʡ 

ʛʠʙʨʠʜʠʟʘʮʠʠ. ʅ. ʀ. ɺʘʚʠʣʦʚ, ʙʫʜʫʯʠ ʜʠʨʝʢʪʦʨʦʤ ʀʥʩʪʠʪʫʪʘ ʧʨʠʢʣʘʜʥʦʡ 

ʙʦʪʘʥʠʢʠ ʠ ʥʦʚʳʭ ʢʫʣʴʪʫʨ (ʀʇɹʠʅʂ), ʧʨʠʛʣʘʩʠʣ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʚ ʩʚʦʡ çʭʨʘʤ 

ʥʘʫʢʠè, ʢʦʛʜʘ ʪʦʤʫ ʙʳʣʦ ʚʩʝʛʦ 26 ʣʝʪ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʥ ʫʞʝ ʠʤʝʣ ʭʦʨʦʰʫʶ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʫʯʥʳʡ ʙʘʛʘʞ, ʰʠʨʦʢʫʶ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʵʨʫʜʠʮʠʶ. ʀʩʪʦʨʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʜʚʫʭ ʚʝʣʠʢʠʭ ʛʝʥʝʪʠʢʦʚ ʍʍ 

ʩʪʦʣʝʪʠʷ, ʢʦʨʦʪʢʦ ʧʨʠʚʝʜʝʥʥʘʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʝʨʠʦʜʦʤ 

ʥʦʷʙʨʴ 1923 ʛ. - ʤʘʡ 1926 ʛ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʦʥʠ ʙʳʣʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʜʘʣʝʥʳ ʠ ʦʙʱʘʣʠʩʴ ʧʦʩʨʝʜʩʪʚʦʤ ʧʠʩʝʤ. ʕʪʠ ʧʠʩʴʤʘ ï ʷʨʢʠʝ 

ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʢʘʢ ʅ. ʀ. ɺʘʚʠʣʦʚ ʧʦʤʦʛʘʣ 

ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ, ʥʝ ʠʤʝʚʰʝʤʫ ʨʘʥʝʝ ʦʧʳʪʘ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ, ʦʧʨʝʜʝʣʠʪʴʩʷ ʚ ʧʦʥʠʤʘʥʠʠ ʟʘʜʘʯ ʢʣʶʯʝʚʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠʥʩʪʠʪʫʪʘ. 

ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ, ʩʦʟʜʘʚ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʤʝʞʨʦʜʦʚʳʝ ʛʠʙʨʠʜʳ Raphanobrassica 

(ʨʝʟʫʣʴʪʘʪ ʩʢʨʝʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠʟ ʨʘʟʥʳʭ ʨʦʜʦʚ ʢʨʝʩʪʦʮʚʝʪʥʳʭ: ʨʝʜʴʢʠ 

Raphanus sativus L. ʠ ʢʘʧʫʩʪʳ Brassica oleracea L.), ʩʢʣʦʥʷʣʩʷ ʢ ʧʨʦʜʦʣʞʝʥʠʶ 

ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʥ ʠʟʫʯʘʣ ʮʠʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʥʝʩʢʨʝʱʠʚʘʝʤʦʩʪʠ, ʠʩʢʘʣ ʧʫʪʠ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. 

ʆʜʥʘʢʦ ʅ. ʀ. ɺʘʚʠʣʦʚ ʥʘʩʪʘʠʚʘʣ ʥʘ ʨʘʟʚʠʪʠʠ ʯʘʩʪʥʦʡ ʛʝʥʝʪʠʢʠ ʠ ʬʠʣʦʛʝʥʝʪʠʢʠ 

ʨʘʩʪʝʥʠʡ ʚ ʩʚʦʝʤ ʠʥʩʪʠʪʫʪʝ ʥʘ ʦʭʚʘʪʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʢʨʫʛʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʥ ʨʘʩʩʯʠʪʳʚʘʣ, ʯʪʦ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʡ ʦʪʜʝʣ 

ʛʝʥʝʪʠʢʠ ʩʪʘʥʝʪ çʦʩʥʦʚʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ, ʢ ʢʦʪʦʨʦʡ ʤʦʛʫʪ 

ʦʙʨʘʱʘʪʴʩʷ ʨʘʙʦʪʥʠʢʠ ʧʦ ʨʘʟʥʳʤ ʢʫʣʴʪʫʨʘʤè. ʅʝ ʩʨʘʟʫ ʧʨʠʰʣʦ ʢ 



ʊʨʫʜʳ ʧʦ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝ, ʛʝʥʝʪʠʢʝ ʠ ʩʝʣʝʢʮʠʠ 

132 

ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʧʦʥʠʤʘʥʠʝ ʤʘʩʰʪʘʙʘ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯ. ʆʜʥʘʢʦ ʯʝʪʢʦʝ 

ʚʠʜʝʥʠʝ ʨʦʣʠ ʩʚʦʝʛʦ ʠʥʩʪʠʪʫʪʘ ʚ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʩʪʨʘʥʳ 

ʅ. ʀ. ɺʘʚʠʣʦʚʳʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʪʘʥʦʚʣʝʥʠʶ ʤʦʣʦʜʦʛʦ ʫʯʝʥʦʛʦ ʥʝ ʪʦʣʴʢʦ ʢʘʢ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɺʀʈ, ʥʦ ʠ ʢʘʢ ʢʨʫʧʥʦʛʦ ʛʝʥʝʪʠʢʘ 

ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅ. ʀ. ɺʘʚʠʣʦʚ, ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ, ʦʪʜʝʣ ʛʝʥʝʪʠʢʠ, 

ʧʨʦʛʨʘʤʤʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ɺʀʈ, ʩʪʘʞʠʨʦʚʢʘ, ʧʝʨʝʧʠʩʢʘ 1924ï

1926 ʛʛ.  
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Abstract 

 

Background: The article is devoted to the 90th anniversary of genetic 

investigations in the Vavilov Institute. In April 1925, a young scientist 

G. D. Karpechenko was invited to the All -Union Institute of Applied Botany and New 

Crops, headed by N. I. Vavilov, to lead a newly established genetics laboratory. 

Objective: On the basis of the correspondence between N. I. Vavilov and 

G. D. Karpechenko in 1923ï1926, the analysis of their working relationship during 

this period has been made. Results. When he started his work at Vavilovôs institute, 

G. D. Karpechenko was 26 years old, but he had a good education, methodological 

training, certain scientific background and broad expertise in genetics. His abilities 

attracted Vavilovôs attention. The history of relations between these two great 

geneticists of the 20th century is confined in this article within the period of 

November 1923 - May 1926. Most of that time they were far away from each other, 

and communicated through letters. These letters provide us with documentary 

evidence of Vavilovôs help to G. D. Karpechenko, who had no experience in 

leadership and organizational work ï how to determine the key problems of the main  

division of the Institute. G. D. Karpechenko, by that time, had released the 

intergeneric hybrids Raphanobrassica, (crossing different cruciferous genera: radish 

Raphanus sativus L. and cabbage Brassica oleracea L.). He was inclined to continue 

his work in this field. He studied cytological bases of cross-incompatibility, looking 

for ways to overcome it, etc. However, Vavilov insisted on the development of 

genetics and phylogenetics of different plant species from the collection of the 
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Institute, and to cover the widest possible range of crops. He hoped that the newly 

established Department of Genetics, will be "the main methodological laboratory that 

can be accessed by employees in charge of different crops." It was not immediately 

that G. D. Karpechenko understood those tasks. However, Vavilovôs clear vision of 

the role of his Institute in the development of the agriculture of the USSR contributed 

to the formation of the young scientist not only as a leader of VIRôs genetic research, 

but also as a great scientist of the global scale. 

 

Key words: N. I. Vavilov, G. D. Karpechenko, genetic laboratory, the program 

of genetic research in VIR, training, correspondence of 1924ï1926. 

 

ʅ. ʀ. ɺʘʚʠʣʦʚ ʠ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ï ʚʝʣʠʢʠʝ ʛʝʥʝʪʠʢʠ ʍʍ ʚʝʢʘ, 

ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʠ ʠ ʩʦʨʘʪʥʠʢʠ, ʢʦʣʣʝʛʠ, ʨʘʙʦʪʘʚʰʠʝ ʚ ʪʝʩʥʦʡ ʩʧʘʡʢʝ ʚ 

ʪʝʯʝʥʠʝ 15 ʣʝʪ. ʈʦʣʴ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʚ ʥʘʫʯʥʦʡ ʩʫʜʴʙʝ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ 

ʚʝʣʠʢʘ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʘʣʘʥʪʣʠʚʦʤʫ ʤʣʘʜʰʝʤʫ ʢʦʣʣʝʛʝ, ʢʘʢ, ʚʧʨʦʯʝʤ, 

ʥʝ ʪʦʣʴʢʦ ʢ ʥʝʤʫ, ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʩʷ ʧʨʠʥʮʠʧʦʤ, ʚ ʪʝ 

ʚʨʝʤʝʥʘ ʝʱʝ ʥʝ ʦʙʨʝʪʰʠʤ ʠʟʚʝʩʪʥʫʶ ʥʘʤ ʘʬʦʨʠʩʪʠʯʥʫʶ ʬʦʨʤʫ: 

çʊʘʣʘʥʪʘʤ ʥʘʜʦ ʧʦʤʦʛʘʪʴ, ʙʝʟʜʘʨʥʦʩʪʠ ʧʨʦʙʴʶʪʩʷ ʩʘʤʠè (Ozerov, 1965. 

P. 155). ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʥʘʯʘʣʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʵʪʠʭ ʫʯʝʥʳʭ, 

ʧʝʨʠʦʜʫ ʩ ʢʦʥʮʘ 1923 ʛ. ʧʦ ʤʘʡ 1926 ʛ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʨʝʜʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʝʷʥʠʡ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʢʘʢ 

ʦʨʛʘʥʠʟʘʪʦʨʘ ʥʘʫʢʠ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʠʥʩʪʠʪʫʪʘ, ʩʪʘʚʰʝʛʦ ʧʨʝʝʤʥʠʢʦʤ 

ɹʶʨʦ ʧʦ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝ, ʫʯʨʝʞʜʝʥʥʦʤ ʧʨʠ ʋʯʝʥʦʤ ʢʦʤʠʪʝʪʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʝʤʣʝʜʝʣʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʤʫʱʝʩʪʚ ʈʦʩʩʠʡʩʢʦʡ 

ʀʤʧʝʨʠʠ ʚ 1894 ʛ., ʠ ʠʟʚʝʩʪʥʦʛʦ ʚʩʝʤʫ ʤʠʨʫ ʢʘʢ ɺʀʈ. ʀʥʩʪʠʪʫʪ ʚ 1920ï

1930-ʝ ʛʛ. ʩʪʘʣ ʚʝʨʰʠʥʦʡ ʩʦʟʜʘʥʥʦʡ ʅ. ʀ. ɺʘʚʠʣʦʚʳʤ ʩʪʨʦʡʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʚ ʉʉʉʈ. 

ɺ ʵʪʦʤ çʭʨʘʤʝ ʥʘʫʢʠè ï ʫʯʨʝʞʜʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʘʩʰʪʘʙʘ ï 

ɺʘʚʠʣʦʚ ʩʦʩʨʝʜʦʪʦʯʠʣ ʠʟʫʯʝʥʠʝ ʚʩʝʤʠʨʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʜʠʢʠʭ ʨʦʜʠʯʝʡ, ʜʣʷ ʯʝʛʦ ʩʦʙʨʘʣ ʚ ʥʝʤ 

çʩʣʠʚʢʠè ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ï ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ, 

ʚʦʟʛʣʘʚʠʚʰʠʭ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʠʥʩʪʠʪʫʪʘ. 

ʉʨʝʜʠ çʤʵʪʨʦʚè ï ɻ. ɸ. ʃʝʚʠʪʩʢʦʛʦ, ʅ. ɸ. ʄʘʢʩʠʤʦʚʘ, 

ɸ. ʀ. ʄʘʣʴʮʝʚʘ, ʂ. ɸ. ʌʣʷʢʩʙʝʨʛʝʨʘ, ɺ. ɺ. ʇʘʰʢʝʚʠʯʘ, ɺ. ʀ. ʇʠʩʘʨʝʚʘ ʠ 

ʜʨʫʛʠʭ ï ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʥʷʢʦʤ ʩʪʦʷʣ 26-ʣʝʪʥʠʡ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ. ɽʛʦ 

ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʤʦʣʦʜʦʩʪʴʶ ʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʦʧʳʪʘ ʨʫʢʦʚʦʜʩʪʚʘ, ʥʦ ʠ ʪʝʤ, ʯʪʦ ʚ 1925 ʛ. ʝʤʫ ʙʳʣʦ ʧʦʨʫʯʝʥʦ ʩʦʟʜʘʪʴ ʚ 

ʚʘʚʠʣʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʣʘʙʦʨʘʪʦʨʠʶ ʛʝʥʝʪʠʢʠ, ʧʨʠʟʚʘʥʥʫʶ ʩʪʘʪʴ, ʧʦ 

ʚʳʨʘʞʝʥʠʶ ʅ. ʀ. ɺʘʚʠʣʦʚʘ, çʦʩʥʦʚʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡè 

(Goncharov et al., 2013. P. 214). ʕʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ ɻʝʦʨʛʠʶ ɼʤʠʪʨʠʝʚʠʯʫ 
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ʧʨʝʜʩʪʦʷʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʣʶʯʝʚʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʠʥʩʪʠʪʫʪʘ, 

ʨʘʟʨʘʙʦʪʘʪʴ ʝʛʦ ʪʝʤʘʪʠʢʫ ʚ ʢʦʥʪʝʢʩʪʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʠʥʩʪʠʪʫʪʘ ʠ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘʫʯʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʦʪʜʝʣʘʤʠ. ʇʦʩʢʦʣʴʢʫ 

ʠʥʩʪʠʪʫʪ ʠʛʨʘʣ ʨʦʣʴ ʬʣʘʛʤʘʥʘ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʩʪʨʘʥʳ, ʪʦ, ʧʦ ʩʫʪʠ, ʵʪʦ 

ʦʟʥʘʯʘʣʦ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ ʛʝʥʝʪʠʢʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʩʪʨʘʥʝ ʥʘ ʙʣʠʞʘʡʰʝʝ ʙʫʜʫʱʝʝ.  

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʛʝʥʝʪʠʢʘ ʚ ʵʪʦ ʚʨʝʤʷ ʙʳʣʘ ʝʱʝ ʯʨʝʟʚʳʯʘʡʥʦ ʤʦʣʦʜʦʡ 

ʥʘʫʢʦʡ. ɽʝ ʨʦʞʜʝʥʠʝ ʩʦʚʧʘʣʦ ʩ ʥʘʯʘʣʦʤ ʍʍ ʚʝʢʘ, ʢʦʛʜʘ ʙʳʣʠ 

ʧʝʨʝʦʪʢʨʳʪʳ ʟʘʢʦʥʳ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʨʠʟʥʘʢʦʚ ɻʨʝʛʦʨʘ ʄʝʥʜʝʣʷ. ʉʘʤ 

ʪʝʨʤʠʥ çʛʝʥʝʪʠʢʘè ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʋʠʣʴʷʤʦʤ ɹʵʪʩʦʥʦʤ ʪʦʣʴʢʦ ʚ 1906 ʛ., 

ʠ ʪʦʣʴʢʦ ʚ 1909 ʛ. ʚʦʰʣʠ ʚ ʥʘʫʯʥʳʡ ʦʙʠʭʦʜ ʪʝʨʤʠʥʳ çʛʝʥè, çʛʝʥʦʪʠʧè ʠ 

çʬʝʥʦʪʠʧè, ʧʨʝʜʣʦʞʝʥʥʳʝ ɺʠʣʴʛʝʣʴʤʦʤ ʀʦʛʘʥʩʝʥʦʤ (Golubovskii, 2000). 

ʅʘʫʢʘ, ʢʦʪʦʨʫʶ ʚ 1910ï1920 ʛʛ. ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʤʝʥʜʝʣʠʟʤʦʤ, ʪʦʣʴʢʦ ʧʨʠʦʙʨʝʪʘʣʘ ʧʨʠʟʥʘʥʠʝ. ʇʦ ʤʥʝʥʠʶ ʉ. ɻ. ʀʥʛʝ-

ɺʝʯʪʦʤʦʚʘ, çʛʝʥʝʪʠʢʘ ʧʨʠʰʣʘ ʚ ʈʦʩʩʠʶ ʩ ʦʧʦʟʜʘʥʠʝʤé ʚ 1914 ʛ.è (Inge-

Vechtomov, 2012. P. 5). 

ʅʝʣʝʛʢʘʷ ʟʘʜʘʯʘ ʩʪʦʷʣʘ ʧʝʨʝʜ ʤʦʣʦʜʳʤ ʫʯʝʥʳʤ, ʪʦʣʴʢʦ ʯʪʦ 

ʦʩʪʘʚʠʚʰʠʤ alma mater ï ʇʝʪʨʦʚʩʢʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʘʢʘʜʝʤʠʶ ï 

çʇʝʪʨʦʚʢʫè ï ʚ ʄʦʩʢʚʝ. ɼʦ ʧʨʠʝʟʜʘ ʚ ʃʝʥʠʥʛʨʘʜ ʦʥ, ʙʫʜʫʯʠ ʦʩʪʘʚʣʝʥʥʳʤ 

ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʥʷʪʠʷʤ ï ʚ 

ʘʩʧʠʨʘʥʪʫʨʝ) ʧʨʠ ʢʘʬʝʜʨʝ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ 

ʧʨʦʚʦʜʠʣ ʥʘ ʜʝʣʷʥʢʘʭ ʠ ʚ ʢʨʦʰʝʯʥʦʡ çʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡè ʣʘʙʦʨʘʪʦʨʠʠ 

ʉʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ çʇʝʪʨʦʚʢʠè ʚ ʇʝʪʨʦʚʩʢʦ-ʈʘʟʫʤʦʚʩʢʦʤ (Goncharov 

et al., 2013). ʊʘʤ ʦʥ ʙʳʣ ʚ ʩʪʦʨʦʥʝ ʦʪ ʧʫʙʣʠʯʥʦʡ ʞʠʟʥʠ ʠ ʞʘʣʦʚʘʣʩʷ ʚ 

ʧʠʩʴʤʘʭ ʢ ʤʘʪʝʨʠ ʥʘ çʦʜʠʥʦʢʦʝ, ʤʦʥʦʪʦʥʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝè, ʩʢʫʯʘʣ ʧʦ 

ʜʨʫʞʥʦʡ ʩʚʦʝʡ ʩʝʤʴʝ ʠ ʨʦʜʥʦʤʫ ɺʝʣʴʩʢʫ, ʠ ʦʩʪʘʚʰʝʤʫʩʷ ʪʘʤ ʚʝʣʦʩʠʧʝʜʫ, 

ʢʦʪʦʨʳʡ çʚʳʛʦʥʷʣ ʙʳ ʤʝʥʷ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʚʦʟʜʫʭ ʠ ʙʳʣ ʙʳ ʥʝʟʘʤʝʥʠʤ 

ʧʨʠ ʦʙʲʝʟʜʘʭ ʧʦʣʝʡè (ʠʟ ʥʝ ʦʧʫʙʣ.). 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʥʥʦ ʚ çʇʝʪʨʦʚʢʝè, ʥʘ ʜʝʣʷʥʢʘʭ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʉʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ, ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʅ. ʀ. ɺʘʚʠʣʦʚ ʠ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ 

ʚ 1920ï1922 ʛʛ. ʂ 1918 ʛ., ʢʦʛʜʘ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʩʪʘʣ ʩʪʫʜʝʥʪʦʤ 

ʘʢʘʜʝʤʠʠ, ɺʘʚʠʣʦʚ ʫʞʝ ʫʝʭʘʣ ʠʟ ʄʦʩʢʚʳ ʨʘʙʦʪʘʪʴ ʠ ʧʨʝʧʦʜʘʚʘʪʴ ʚ 

ʉʘʨʘʪʦʚ. ʆʜʥʘʢʦ ʚ ʇʝʪʨʦʚʩʢʦ-ʈʘʟʫʤʦʚʩʢʦʤ ʦʥ ʦʩʪʘʚʠʣ ʤʥʦʛʦ ʩʚʦʠʭ 

ʦʧʳʪʦʚ, ʟʘ ʢʦʪʦʨʳʤʠ ʧʨʠʩʤʘʪʨʠʚʘʣʠ ʩʦʪʨʫʜʥʠʢʠ ʠ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ, ʠ 

ʅ. ʀ. ɺʘʚʠʣʦʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʠʝʟʞʘʣ ʚ ʇʝʪʨʦʚʩʢʦ-ʈʘʟʫʤʦʚʩʢʦʝ, ʯʪʦʙʳ 

ʧʨʦʚʝʨʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʧʦʩʝʚʳ ʠ ʧʦʙʳʚʘʪʴ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ 

ʥʘ ʢʘʬʝʜʨʘʭ alma mater. ʆʥ, ʢʦʥʝʯʥʦ ʞʝ, ʥʝ ʤʦʛ ʥʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʷ ʥʘ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʦʧʳʪʳ ʧʳʪʣʠʚʦʛʦ ʩʪʫʜʝʥʪʘ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ, ʫʩʧʝʰʥʦ 

ʧʨʦʚʦʜʠʚʰʝʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠʟ ʨʘʟʥʳʭ ʨʦʜʦʚ ʢʨʝʩʪʦʮʚʝʪʥʳʭ: 
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ʨʝʜʴʢʠ Raphanus sativus L. ʠ ʢʘʧʫʩʪʳ Brassica oleracea L. ʂ ʪʦʤʫ ʞʝ, ʦʥ 

ʙʳʣ ʭʦʨʦʰʦ ʟʥʘʢʦʤ ʩ ʝʛʦ ʥʘʫʯʥʳʤʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ï ʩʝʣʝʢʮʠʦʥʝʨʦʤ 

ʉ. ʀ. ɾʝʛʘʣʦʚʳʤ ʠ ʮʠʪʦʣʦʛʦʤ ɸ. ɻ. ʅʠʢʦʣʘʝʚʦʡ ï ʠ ʦʯʝʥʴ ʚʳʩʦʢʦ ʮʝʥʠʣ 

ʨʘʙʦʪʳ ʦʙʦʠʭ ʫʯʝʥʳʭ. ɺ ʥʘʯʘʣʝ 1923 ʛ., ʨʝʢʦʤʝʥʜʫʷ ʉ. ʀ. ɾʝʛʘʣʦʚʘ ʥʘ 

ʜʦʣʞʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʢʘʬʝʜʨʳ ʩʝʣʝʢʮʠʠ ʚ çʇʝʪʨʦʚʢʝè ʠ ʘʥʦʥʩʠʨʫʷ ʝʛʦ 

ʨʘʙʦʪʳ, ʦʥ ʧʠʩʘʣ: çʇʨʝʢʨʘʩʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʵʪʦʡ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʮʠʪʦʣʦʛʠʠ [ʝʛʦ] ʫʯʝʥʠʢʘ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦè (Scientific 

heredity, 1980. P. 96). 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ. ɻ. ʅʠʢʦʣʘʝʚʦʡ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʦʩʫʱʝʩʪʚʠʣ 

ʤʘʩʰʪʘʙʥʳʝ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʢʘʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠʟ 

ʨʘʟʥʳʭ ʨʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʨʝʩʪʦʮʚʝʪʥʳʭ. ʕʪʠ ʨʘʙʦʪʳ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ 

ʝʛʦ ʥʝ ʤʝʥʝʝ ʤʘʩʰʪʘʙʥʳʤ ʩʢʨʝʱʠʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ 

ʟʥʘʥʠʠ ʯʠʩʝʣ ʭʨʦʤʦʩʦʤ ʧʘʨʪʥʝʨʦʚ ʩʢʨʝʱʠʚʘʥʠʡ. ʀ ʥʘʚʝʨʥʷʢʘ ʥʝ ʨʘʟ 

ʨʘʩʩʧʨʘʰʠʚʘʣ ʅ. ʀ. ɺʘʚʠʣʦʚ ʤʦʣʦʜʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʙʳʚʰʝʛʦ ʚ ʪʫ ʧʦʨʫ 

ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʥʷʪʠʷʤ ʘʩʧʠʨʘʥʪʦʤ, ʦʙ ʝʛʦ ʦʧʳʪʘʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ 

ʦʙʝʜʝʥʥʳʝ ʯʘʩʳ ʩʣʫʯʘʣʦʩʴ ʠʥʦʛʜʘ ʅ. ʀ. ɺʘʚʠʣʦʚʫ ʯʘʝʚʥʠʯʘʪʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʦʣʦʛʠʠ ʫ ʅ. ɽ. ʇʨʦʢʦʧʝʥʢʦ ʚ ʢʦʤʧʘʥʠʠ 

ɸ. ɻ. ʅʠʢʦʣʘʝʚʦʡ, ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʠ ʠʥʦʛʜʘ ʧʨʠʩʦʝʜʠʥʷʚʰʝʛʦʩʷ ʢ ʥʠʤ 

ʉ. ʀ. ɾʝʛʘʣʦʚʘ (Zybina, 2007). 

ʇʝʨʚʳʝ ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʝʨʝʧʠʩʢʝ ʤʝʞʜʫ 

ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʠ ʅ. ʀ. ɺʘʚʠʣʦʚʳʤ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʥʮʫ 1923 ʛ. ɸ ʚ 1924 ʛ. 

ʚ 13-ʤ ʪʦʤʝ çʊʨʫʜʦʚ ʧʦ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝ ʠ ʩʝʣʝʢʮʠʠè ʧʦʷʚʠʣʘʩʴ 

ʧʝʨʚʘʷ ʩʪʘʪʴʷ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ (Karpechenko, 1924a), ʥʘʧʠʩʘʥʥʘʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ, ʥʘʯʘʪʦʡ ʠʤ ʝʱʝ ʚ ʩʪʫʜʝʥʯʝʩʪʚʝ: çʏʠʩʣʦ ʭʨʦʤʦʩʦʤ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʫ ʢʫʣʴʪʫʨʥʳʭ Cruciferaeè. ʇʦʩʣʝ ʚʳʭʦʜʘ 

ʵʪʦʡ ʩʪʘʪʴʠ ʅ. ʀ. ɺʘʚʠʣʦʚ ʚʳʩʣʘʣ ʘʚʪʦʨʫ ʪʦʤ ʞʫʨʥʘʣʘ ʠ ʚ 

ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʤ ʧʠʩʴʤʝ ʧʨʠʛʣʘʩʠʣ ʧʦʩʝʪʠʪʴ ʆʪʜʝʣ ʧʨʠʢʣʘʜʥʦʡ 

ʙʦʪʘʥʠʢʠ ʠ ʩʝʣʝʢʮʠʠ (ʆʇɹʠʉ), ʘ ʪʘʢʞʝ ʩʦʦʙʱʠʣ ʦ ʛʦʪʦʚʥʦʩʪʠ ʧʨʠʥʷʪʴ ʢ 

ʦʧʫʙʣʠʢʦʚʘʥʠʶ ʠ ʝʛʦ ʩʣʝʜʫʶʱʫʶ ʨʘʙʦʪʫ: çɺʘʰʫ ʩʪʘʪʴʶ ʦ ʛʠʙʨʠʜʘʭ 

ʦʭʦʪʥʦ ʥʘʧʝʯʘʪʘʝʤ ʚ ʨʘʟʤʝʨʘʭ ʧʝʯʘʪʥʦʛʦ ʣʠʩʪʘ (16 ʩʪʨʘʥʠʮ) ʠ ʜʘʞʝ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝéè (Goncharov et al., 2013. P. 187). ʇʨʠʛʣʘʰʝʥʠʝ ʥʝ 

ʟʘʤʝʜʣʠʣʦ ʙʳʪʴ ʧʨʠʥʷʪʳʤ ʠ ʫʞʝ ʚ ʩʣʝʜʫʶʱʝʤ, 14-ʤ ʪʦʤʝ çʊʨʫʜʦʚ ʧʦ 

ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝ ʠ ʩʝʣʝʢʮʠʠè ʚ 1925 ʛ., ʧʦʷʚʣʷʶʪʩʷ ʜʚʝ ʩʪʘʪʴʠ 

ʤʦʣʦʜʦʛʦ ʫʯʝʥʦʛʦ, ʥʘʧʠʩʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʨʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʚʠʜʘʭ ʜʚʫʭ ʪʨʠʙ (Trifolieae ʠ Phaseolinae) 

ʩʝʤʝʡʩʪʚʘ ʙʦʙʦʚʳʭ (Karpechenko, 1925a, ʙ).  

ɺ 1924 ʛ. ʚʳʭʦʜʪ̫ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʪʘʪʝʡ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ, ʠ ʦʜʥʘ ʠʟ 

ʥʠʭ ï ʚ çJournal of Geneticsè (Karpechenko, 1924b). ʕʪʘ ʧʫʙʣʠʢʘʮʠʷ ʙʳʣʘ 

ʩʜʝʣʘʥʘ ʧʦ ʩʦʚʝʪʫ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʠ ʧʨʠ ʝʛʦ ʩʦʜʝʡʩʪʚʠʠ, ʦ ʯʝʤ ʚ ʩʪʘʪʴʝ 
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ʫʧʦʤʷʥʫʪʦ. ʅ. ʀ. ɺʘʚʠʣʦʚ ʥʘʧʠʩʘʣ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʝ ʧʠʩʴʤʦ ʋ. ɹʵʪʩʦʥʫ ï 

ʩʦʦʩʥʦʚʘʪʝʣʶ ʠ ʨʝʜʘʢʪʦʨʫ ʞʫʨʥʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʦʙʱʘʣ: çɼʦʢʪʦʨ 

ʂʘʨʧʝʯʝʥʢʦ ʠʟ ʇʝʪʨʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʚ ʄʦʩʢʚʝ ʧʨʦʩʠʣ ʤʝʥʷ ʧʨʝʜʩʪʘʚʠʪʴ 

ʝʛʦ ɺʘʤ. ʆʥ ʨʘʙʦʪʘʝʪ ʚ ʦʙʣʘʩʪʠ ʮʠʪʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ Crucifearae, ʠ 

ʥʝʢʦʪʦʨʳʝ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ, ʥʝʩʦʤʥʝʥʥʦ, ʠʥʪʝʨʝʩʥʳ. ʆʥ ʧʦʰʣʝʪ ɺʘʤ 

ʩʪʘʪʴʶ. ɽʩʣʠ ʦʥʘ ʙʫʜʝʪ ɺʘʤ ʠʥʪʝʨʝʩʥʘ, ʦʥ ʭʦʪʝʣ ʙʳ ʦʧʫʙʣʠʢʦʚʘʪʴ ʝʝ ʚ 

ɺʘʰʝʤ çJournal of Geneticsè. ʕʪʘ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʜʦʢʪʦʨʘ ʅʘʚʘʰʠʥʘ ï ʥʘʰʝʛʦ ʣʫʯʰʝʛʦ ʮʠʪʦʣʦʛʘ ï ʠ ʚʳʧʦʣʥʝʥʘ ʦʯʝʥʴ 

ʪʱʘʪʝʣʴʥʦ. ɺʩʝ ʧʨʝʧʘʨʘʪʳ ʧʨʦʩʤʦʪʨʝʥʳ ʉ. ɻ. ʅʘʚʘʰʠʥʳʤ. ʗ ʟʥʘʶ 

ʜʦʢʪʦʨʘ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʢʘʢ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʨʘʙʦʪʥʠʢʘ. ʆʜʥʘ ʠʟ ʝʛʦ 

ʩʪʘʪʝʡ ʧʦ ʮʠʪʦʣʦʛʠʠ Crucifearae ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʥʘʰʝʤ çɹʶʣʣʝʪʝʥʝ ʧʦ 

ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝè (The scientific legacyé, 1994. Vol. 1 P. 113). 

ʅ. ʀ. ɺʘʚʠʣʦʚ ʥʝʩʢʦʣʴʢʦ ʧʨʝʫʚʝʣʠʯʠʣ ʨʦʣʴ ʉ. ɻ. ʅʘʚʘʰʠʥʘ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ, ʥʦ ʪʦ, ʯʪʦ ʧʨʝʧʘʨʘʪʳ ʧʦʩʣʝʜʥʝʛʦ, 

ʨʠʩʫʥʢʠ ʩ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʜʣʷ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʚ ʞʫʨʥʘʣʝ 

ʋ. ɹʵʪʩʦʥʘ, ʙʳʣʠ ʧʨʦʩʤʦʪʨʝʥʳ ʅʘʚʘʰʠʥʳʤ, ʥʝʩʦʤʥʝʥʥʦ. ʃʘʙʦʨʘʪʦʨʠʷ 

ʉ. ɻ. ʅʘʚʘʰʠʥʘ ʚ ʄʦʩʢʚʝ, ʢʫʜʘ ʦʥ ʧʝʨʝʝʭʘʣ, ʯʪʦʙʳ ʚʦʟʛʣʘʚʠʪʴ 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ʂ. ɸ. ʊʠʤʠʨʷʟʝʚʘ ʧʨʠ ʂʦʤʘʢʘʜʝʤʠʠ, ʙʳʣʘ 

ʦʪʢʨʳʪʘ ʜʣʷ ʚʩʝʭ (Korzh, 2008).  

ɺ ʘʧʨʝʣʝ 1925 ʛ. ʦʢʦʥʯʠʣʩʷ ʩʨʦʢ ʧʨʠʧʠʩʢʠ ɻʝʦʨʛʠʷ ɼʤʠʪʨʠʝʚʠʯʘ ʢ 

ʢʘʬʝʜʨʝ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ʇʝʪʨʦʚʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ. ʋʟʥʘʚ ʦʙ ʵʪʦʤ, ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʧʨʠʛʣʘʰʘʝʪ ʝʛʦ 

ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʝʨʝʝʭʘʪʴ ʨʘʙʦʪʘʪʴ ʚ ʃʝʥʠʥʛʨʘʜ, ʚ ʨʫʢʦʚʦʜʠʤʳʡ ʠʤ 

ʀʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʠ ʠ ʥʦʚʳʭ ʢʫʣʴʪʫʨ (ʀʇɹʠʅʂ). ʆʥ ʦʩʪʨʦ 

ʦʩʦʟʥʘʚʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʝʪʴ ʚ ʩʚʦʝʤ ʠʥʩʪʠʪʫʪʝ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʚʦʟʛʣʘʚʠʪʴ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʅ. ʀ. ɺʘʚʠʣʦʚ ʫʚʠʜʝʣ ʚ 

ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ.  

ʇʨʠʝʤ ʥʘ ʨʘʙʦʪʫ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʧʨʦʭʦʜʠʣ ʥʝʩʢʦʣʴʢʦ 

ʩʫʤʙʫʨʥʦ. ɺʝʜʴ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥ ʜʦʣʞʝʥ ʙʳʣ ʚʦʟʛʣʘʚʠʪʴ, ʝʱʝ ʠ 

ʥʘʟʚʘʥʠʷ ʥʝ ʠʤʝʣʦ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʘʟʥʦʯʪʝʥʠʷ ʚ ʘʨʭʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ ɺʀʈ, ʢʘʩʘʶʱʠʝʩʷ ʜʦʣʞʥʦʩʪʠ ʂʘʨʧʝʯʝʥʢʦ, ʜʘʪʳ ʧʦʩʪʫʧʣʝʥʠʷ 

ʥʘ ʨʘʙʦʪʫ ʠ ʥʘʟʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ɺ ʣʠʯʥʦʤ ʜʝʣʝ ɻʝʦʨʛʠʷ 

ɼʤʠʪʨʠʝʚʠʯʘ ʥʘʯʘʣʦ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʀʇɹʠʅʂ ʦʙʦʟʥʘʯʝʥʦ ʧʦ-ʨʘʟʥʦʤʫ: 

çʟʘʚʝʜʫʶʱʠʡ ɻʝʥʝʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʀʇɹè (Arkhiv VIR, ʦp. 2-1, 

d. 77, l. 38); çʟʘʚʝʜʫʶʱʠʡ ɻʝʥʝʪʠʯʝʩʢʠʤ ʆʪʜʝʣʝʥʠʝʤ ʎʝʥʪʨʘʣʴʥʦʡ 

ɻʝʥʝʪʠʯʝʩʢʦʡ ʠ ʉʝʣʝʢʮʠʦʥʥʦʡ ʆʧʳʪʥʦʡ ʉʪʘʥʮʠʠ ʚ ɼʝʪʩʢʦʤ ʉʝʣʝè 

(Arkhiv VIR, ʦp. 2-1, d. 77, l. 4); çʫʯʝʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, ʥʘʫʯʥʳʡ 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʦ ʛʝʥʝʪʠʢʝ ʦʪʜʝʣʘ ʩʝʣʝʢʮʠʠ ʠ ʛʝʥʝʪʠʢʠè (Arkhiv VIR, 
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ʦp. 2-1, d. 77, l. 20); çʫʯʝʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, ʟʘʚʝʜʫʶʱʠʡ ʩʝʢʮʠʝʡ (ʧʦʟʞʝ 

ʦʪʜʝʣʦʤ) ʦʙʱʝʡ ʛʝʥʝʪʠʢʠè (Arkhiv VIR, ʦp. 2-1, d. 77, l. 30). ʆʜʥʘʢʦ ʨʝʰʘʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʦʝʛʦ ʠʥʩʪʠʪʫʪʘ, 

ʅ. ʀ. ɺʘʚʠʣʦʚ ʥʝ ʦʙʨʘʱʘʣ ʚʥʠʤʘʥʠʷ ʥʘ ʪʘʢʠʝ ʬʦʨʤʘʣʴʥʦʩʪʠ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʥʘ ʥʦʚʫʶ 

ʜʦʣʞʥʦʩʪʴ ï ʫʯʝʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʟʘʚʝʜʫʶʱʝʛʦ ʩʝʢʮʠʝʡ ʦʙʱʝʡ ʛʝʥʝʪʠʢʠ 

ʧʨʦʠʟʦʰʣʦ 1 ʘʧʨʝʣʷ 1925 ʛ., ʘ ʥʝʩʢʦʣʴʢʠʤʠ ʜʥʷʤʠ ʨʘʥʝʝ, 28 ʤʘʨʪʘ, ʦʥ ʫʞʝ 

ʙʳʣ ʦʪʢʦʤʘʥʜʠʨʦʚʘʥ ʢʘʢ ʩʦʪʨʫʜʥʠʢ ʀʇɹʠʅʂ ʥʘ ʉʝʣʝʢʮʠʦʥʥʫʶ ʩʪʘʥʮʠʶ 

ʚ ʇʝʪʨʦʚʩʢʦ-ʈʘʟʫʤʦʚʩʢʦʝ ï çʟʘʢʦʥʯʠʪʴ ʩʚʦʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳè, 

ʧʦʩʢʦʣʴʢʫ ʝʱʝ ʨʦʩʣʠ ʚ ʤʦʩʢʦʚʩʢʠʭ ʪʝʧʣʠʮʘʭ ʝʛʦ ʛʠʙʨʠʜʳ, ʝʱʝ ʥʝ ʚʩʝ 

ʮʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ, ʝʱʝ ʧʣʘʥʠʨʦʚʘʣʘʩʴ ʨʘʙʦʪʘ 

ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ. 

ɿʘʢʘʥʯʠʚʘʷ ʩʚʦʠ ʨʘʙʦʪʳ ʚ ʇʝʪʨʦʚʩʢʦ-ʈʘʟʫʤʦʚʩʢʦʤ, ɻʝʦʨʛʠʡ 

ɼʤʠʪʨʠʝʚʠʯ ʪʝʤ ʥʝ ʤʝʥʝʝ ʩʫʤʝʣ ʦʙʫʩʪʨʦʠʪʴ ʥʝʙʦʣʴʰʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ʚ 

ʚʘʚʠʣʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ, ʥʘʙʨʘʚ ʚ ʰʪʘʪ ʪʨʝʭ ʯʝʣʦʚʝʢ: ɸ. ʅ. ʃʫʪʢʦʚʘ, 

ʆ. ʅ. ʉʦʨʦʢʠʥʫ ʠ ʉ. ɸ. ʑʘʚʠʥʩʢʫʶ. ʃʘʙʦʨʘʪʦʨʠʷ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ 

ɼʝʪʩʢʦʤ ʉʝʣʝ ʚ ʦʜʥʦʤ ʠʟ ʟʜʘʥʠʡ ʚʝʣʠʢʦʢʥʷʞʝʩʢʦʡ ʫʩʘʜʴʙʳ, ʛʜʝ ʚ 1922 ʛ. 

ʅ. ʀ. ɺʘʚʠʣʦʚ ʦʨʛʘʥʠʟʦʚʘʣ ʎʝʥʪʨʘʣʴʥʫʶ ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʠʦʥʥʫʶ 

ʩʪʘʥʮʠʶ ʆʪʜʝʣʘ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʠ ʠ ʩʝʣʝʢʮʠʠ, ʚʩʢʦʨʝ 

ʨʝʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʚ ʦʪʜʝʣ ʛʝʥʝʪʠʢʠ ʠ ʩʝʣʝʢʮʠʠ ʀʇɹʠʅʂ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʤʝʩʪʠʪʝʣʷ ʜʠʨʝʢʪʦʨʘ ʀʥʩʪʠʪʫʪʘ ɺ. ɽ. ʇʠʩʘʨʝʚʘ 

(Filimonov, 1972). ʇʦ ʩʫʱʝʩʪʚʫ, ʵʪʦ ʙʳʣʦ ʪʦ ʤʝʩʪʦ, ʛʜʝ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ 

ʤʦʛ ʧʨʦʜʦʣʞʠʪʴ ʠ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ 

ʦʪʜʘʣʝʥʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʠ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʛʠʙʨʠʜʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʧʦ ʧʨʠʝʤʫ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʚ ʠʥʩʪʠʪʫʪ, 

ʅ. ʀ. ɺʘʚʠʣʦʚ ʥʘʯʠʥʘʝʪ ʭʣʦʧʦʪʳ ʦ ʟʘʨʫʙʝʞʥʦʡ ʩʪʘʞʠʨʦʚʢʝ ʤʦʣʦʜʦʛʦ 

ʛʝʥʝʪʠʢʘ: çʇʨʠ ʩʝʤ ʧʦʩʳʣʘʶ ɺʘʤ ʙʫʤʘʛʫ ʜʣʷ ɻʣʘʚʥʘʫʢʠé ʉʨʦʢ 

ʢʦʤʘʥʜʠʨʦʚʢʠ ʧʨʦʧʠʩʘʣ, ʢʘʢ ʚʠʜʠʪʝ, ʧʦʣʫʛʦʜʦʚʦʡ. ɼʫʤʘʶ, ʯʪʦ ʠ ʧʦ 

ʩʫʱʝʩʪʚʫ ʙʳʣʦ ʙʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʙʳʪʴ ʥʝ ʤʝʥʝʝ ʧʦʣʫʛʦʜʘ ʟʘ ʛʨʘʥʠʮʝʡ, 

ʯʪʦʙʳ ʧʦʜʫʯʠʪʴ ʷʟʳʢʠ ʠ ʭʦʪʷ ʙʳ ʦʜʥʠʤ ʷʟʳʢʦʤ ʩʚʦʙʦʜʥʦ ʚʣʘʜʝʪʴ. ʂʦʛʜʘ 

ʧʦʝʜʝʪʝ, ʧʦʩʪʘʚʠʤ ɺʘʤ ʤʠʣʣʠʦʥ ʟʘʜʘʥʠʡé ɼʫʤʘʶ, ʯʪʦ ʚʦʟʤʦʞʥʦ 

ʧʦʜʜʝʨʞʘʪʴ ɺʘʩ ʠ ʚ ʬʠʥʘʥʩʦʚʦʤ ʦʪʥʦʰʝʥʠʠ. ʋʞʝ ʦʜʥʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ 

ʧʦ ʜʦʣʞʥʦʩʪʠ ʜʘʩʪ ɺʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʧʦʣʦʚʠʥʫ ʦʙʝʩʧʝʯʠʪʴ 

ʢʦʤʘʥʜʠʨʦʚʢʫè (Goncharov et al., 2013. P. 194).  

ʅʝʩʢʦʣʴʢʦ ʨʘʥʝʝ ɺʘʚʠʣʦʚ ʧʦʜʨʦʙʥʦ ʧʠʩʘʣ ʤʦʣʦʜʦʤʫ ʫʯʝʥʦʤʫ ʦ 

ʧʦʣʴʟʝ ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʞʠʨʦʚʦʢ ʠ ʩʦʩʪʦʷʥʠʠ ʛʝʥʝʪʠʢʠ ʟʘ ʨʫʙʝʞʦʤ: çɿʘ 

ʛʨʘʥʠʮʝʡ ʩʪʦʠʪ ʧʦʙʳʚʘʪʴ ʠ ʧʦʚʠʜʘʪʴ ɺʠʥʢʣʝʨʘ, ʂʦʨʨʝʥʩʘ, ʅʠʣʴʩʦʥʘ-

ʕʣʣʝ, ʘ ʦʩʦʙʝʥʥʦ ɻʝʨʙʝʨʪʘ ʅʠʣʴʩʦʥʘé ʟʘ ʛʨʘʥʠʮʝʡ ʣʶʙʦʧʳʪʥʦ ʧʦʙʳʚʘʪʴ, 

ʧʦʜʫʯʠʪʴ ʷʟʳʢʠ, ʩʦʙʨʘʪʴ ʤʘʪʝʨʠʘʣ, ʧʦʚʠʜʘʪʴ ʙʦʣʴʰʠʭ ʣʶʜʝʡ, 
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ʚʜʦʭʥʦʚʠʪʴʩʷ, ʥʦ ʫʯʠʪʴʩʷ ʦʩʦʙʝʥʥʦ ʥʝʯʝʤʫ. ɻʦʨʘʟʜʦ ʚʘʞʥʝʝ ʧʦʯʠʪʘʪʴ 

ʧʦʙʦʣʴʰʝ ʢʥʠʛ ʠ ʦʚʣʘʜʝʪʴ ʷʟʳʢʘʤʠ, ʪʘʢ, ʯʪʦʙʳ ʥʝ ʣʘʟʠʪʴ ʚ ʩʣʦʚʘʨʴ. 

ɻʦʚʦʨʶ ʦʪʢʨʦʚʝʥʥʦ, ʢʘʢ ʜʫʤʘʶ. ʅʦ ʧʨʠ ʚʩʝʤ ʥʘʰʝʤ ʫʙʦʞʝʩʪʚʝ ʤʳ ʝʱʝ 

ʢʘʢ-ʪʦ ʜʝʨʞʠʤʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝè (Goncharov et al., 2013. P. 191ï192). 

ʍʣʦʧʦʪʳ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʫʚʝʥʯʘʣʠʩʴ ʫʩʧʝʭʦʤ, ʠ ʫʞʝ ʯʝʨʝʟ ʯʝʪʳʨʝ 

ʤʝʩʷʮʘ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʥʘ ʨʘʙʦʪʫ ʚ ʀʇɹʠʅʂ, ʝʱʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʧʨʝʜʝʣʠʚʰʠʩʴ ʩ ʠʜʝʦʣʦʛʠʝʡ ʨʘʙʦʪʳ ʩʦʟʜʘʥʥʦʡ ʠʤ ʣʘʙʦʨʘʪʦʨʠʠ, ʚ 

ʘʚʛʫʩʪʝ 1925 ʛ. ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ, ʙʣʘʛʦʩʣʦʚʣʝʥʥʳʡ ʅ. ʀ. ɺʘʚʠʣʦʚʳʤ, 

ʚʳʝʭʘʣ ʟʘ ʨʫʙʝʞ.  

ɺʦ ʚʨʝʤʷ ʟʘʛʨʘʥʠʯʥʦʡ ʢʦʤʘʥʜʠʨʦʚʢʠ ʩ ʘʚʛʫʩʪʘ 1925 ʛ. ʧʦ ʠʶʥʴ 

1926 ʛ. ɻʝʦʨʛʠʡ ɼʤʠʪʨʠʝʚʠʯ ʧʦʩʝʪʠʣ ʚʝʜʫʱʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʮʠʪʦʣʦʛʠʯʝʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʜʝʚʷʪʠ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. ʆʥ ʩʪʘʞʠʨʦʚʘʣʩʷ 

ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʐʚʝʮʠʠ ʠ ʅʦʨʚʝʛʠʠ, ʧʦʩʝʪʠʣ ʉʚʘʣʝʬʩʢʫʶ ʩʪʘʥʮʠʶ, 

ʧʨʘʢʪʠʢʦʚʘʣʩʷ ʥʘ ʢʘʬʝʜʨʝ ʛʝʥʝʪʠʢʠ ʂʦʨʦʣʝʚʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʣʣʝʜʞʘ ɼʘʥʠʠ; ʚ ʀʥʩʪʠʪʫʪʝ ʛʝʥʝʪʠʢʠ ʨʘʩʪʝʥʠʡ 

ʦʙʱʝʩʪʚʘ ʂʘʡʟʝʨʘ ɺʠʣʴʛʝʣʴʤʘ ʚ ɻʝʨʤʘʥʠʠ, ʦʪʢʫʜʘ ʚʳʝʟʞʘʣ ʚ ʠʥʩʪʠʪʫʪʳ 

ʄʶʥʭʝʥʘ, ɻʝʪʪʠʥʛʝʥʘ, ʁʝʥʳ, ɻʘʤʙʫʨʛʘ. ʉʚʦʠ ʚʧʝʯʘʪʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ 

ʧʦʥʘʯʘʣʫ, ɻʝʦʨʛʠʡ ɼʤʠʪʨʠʝʚʠʯ ʦʧʠʩʳʚʘʣ ʚ ʧʠʩʴʤʘʭ ʢ ʅ. ʀ. ɺʘʚʠʣʦʚʫ ʚ 

ʩʘʤʳʭ ʚʦʩʪʦʨʞʝʥʥʳʭ ʪʦʥʘʭ. ʇʠʩʘʣ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦ ʪʦʤ, ʯʪʦ ʝʛʦ ʜʦʢʣʘʜʳ ʚ 

ʐʚʝʮʠʠ ʠʤʝʣʠ ʙʦʣʴʰʦʡ ʫʩʧʝʭ. ʆʪʯʠʪʳʚʘʣʩʷ ʦ ʧʨʝʙʳʚʘʥʠʠ ʫ ʆ. ɺʠʥʛʝ: 

çʗ ʟʘʨʘʟʠʣ ʠʭ ʩʚʦʠʤʠ ʨʝʜʴʢʘʤʠ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʦʥʠ ʠ ʤʝʞʜʫ ʩʦʙʦʶ 

ʧʦʩʪʦʷʥʥʦ ʛʦʚʦʨʠʣʠ ʦʙ ʵʪʠʭ ʛʠʙʨʠʜʘʭ, ʠ ʷ ʦʯʝʥʴ ʯʘʩʪʦ ʩʣʳʰʘʣ ʠʟ 

ʩʦʩʝʜʥʝʡ ʢʦʤʥʘʪʳ ʦʞʠʚʣʝʥʥʳʝ ʨʘʟʛʦʚʦʨʳ ʧʦ-ʜʘʪʩʢʠ, ʥʦ ʩʦ ʟʥʘʢʦʤʳʤʠ 

ʩʣʦʚʘʤʠ: Raphanus, Brassica, ʪʝʪʨʘʧʣʦʠʜ, Hexaploid ʠ ʪ. ʜ. ʇʝʨʝʜ ʩʘʤʳʤ 

ʦʪʲʝʟʜʦʤ ʚʩʝ ʤʦʠ ʪʝʦʨʠʠ ʦʢʘʟʘʣʠʩʴ ʧʨʘʚʳʤʠ, ʠʭ ʞʝ ʢʦʥʪʨ-ʪʝʦʨʠʠ ï 

ʣʦʞʥʳʤʠ, ʪʘʢ ʯʪʦ ʷ ʩ ʙʦʣʴʰʦʡ ʯʝʩʪʴʶ ʚʳʰʝʣ ʠʟ ʥʘʰʠʭ ʙʝʩʢʦʥʝʯʥʳʭ 

ʩʧʦʨʦʚé Winge ʠ Clausen, ʷ ʯʫʚʩʪʚʫʶ, ʩʦʚʝʨʰʝʥʥʦ ʠʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʠʣʠ 

ʤʝʥʷ ʟʘ ʤʦʡ ʧʨʠʝʟʜ, ʘ ʷ ʠʭ ʟʘ ʧʦʨʘʟʠʪʝʣʴʥʦʝ ʛʦʩʪʝʧʨʠʠʤʩʪʚʦ, ʠ ʤʳ 

ʨʘʩʩʪʘʣʠʩʴ ʙʦʣʴʰʠʤʠ ʜʨʫʟʴʷʤʠè (Goncharov et al., 2013. P. 199). ʇʠʩʘʣ ʦ 

ʩʚʦʠʭ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ: çɺʝʩʴʤʘ ʢʩʪʘʪʠ ʷ ʠʤʝʶ ʩʝʡʯʘʩ ʦʯʝʥʴ 

ʭʦʨʦʰʠʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʟʜʝʩʴ ʩʠʣʴʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝè 

(Goncharov et al., 2013. P. 196). ɺ ʦʪʚʝʪ ʧʦʣʫʯʘʣ ʦʪ ʅ. ʀ. ɺʘʚʠʣʦʚʘ 

ʥʝʩʢʦʣʴʢʦ ʦʭʣʘʞʜʘʶʱʠʝ ʧʠʩʴʤʘ: çɼʦʨʦʛʦʡ ɻʝʦʨʛʠʡ ɼʤʠʪʨʠʝʚʠʯ. 

ʇʦʣʫʯʠʣ ʧʘʨʫ ɺʘʰʠʭ ʧʠʩʝʤ ʩ ʦʧʠʩʘʥʠʝʤ ʧʦʜʚʠʛʦʚ. ʃʘʚʨʘʤʠ ʥʝ 

ʫʚʣʝʢʘʡʪʝʩʴ, ʵʪʦ ʜʝʰʝʚʳʡ ʪʦʚʘʨ; ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʧʨʦʢʫ, ʢʦʛʜʘ ʦʙʫʯʘʶʪ ʫʤʫ-

ʨʘʟʫʤʫ, ʠ ʢʦʛʜʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʤʦʞʝʪʝ ʯʝʤʫ-ʥʠʙʫʜʴ ʥʘʫʯʠʪʴʩʷ. 

ʇʨʝʜʩʪʦʠʪ ʦʛʨʦʤʥʘʷ ʨʘʙʦʪʘ. ʅʘʜʦ ʦʚʣʘʜʝʪʴ ʧʦ-ʩʝʨʴʝʟʥʦʤʫ ʛʝʥʝʪʠʢʦʡ, ʘ 

ʜʣʷ ʵʪʦʛʦ ʧʨʦʰʪʫʜʠʨʦʚʘʪʴ ʙʦʣʴʰʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ. 

ʐʪʫʜʠʨʫʡʪʝ ʧʦʢʘ ʥʝ ʧʦʟʜʥʦ, ʥʘʛʦʥʷʡʪʝ ʩʪʘʨʠʢʦʚ ʠ ʠʟʫʯʘʡʪʝ ʜʦʩʢʦʥʘʣʴʥʦ, 
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ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʪʝ ʛʨʫʧʧʳ, ʩ ʢʦʪʦʨʳʤʠ ʙʫʜʝʪʝ ʨʘʙʦʪʘʪʴ. ʆʯʝʥʴ ʭʦʪʝʣʦʩʴ 

ʙʳ, ʯʪʦʙʳ ɺʳ ʩʤʦʛʣʠ ʚʧʣʦʪʥʫʶ ʧʦʜʦʡʪʠ ʢ ʧʨʦʙʣʝʤʝ ʛʝʥʝʪʠʢʠ ʠ 

ʬʠʣʦʛʝʥʝʪʠʢʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʠ ʪʝʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʣʶʙʦʧʳʪʥʳ, 

ʢʘʢ ʭʣʝʙʥʳʝ ʟʣʘʢʠ. 

ɺʪʦʨʦʝ ʥʘʰʝ ʧʦʞʝʣʘʥʠʝ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ɺʳ ʧʨʝʜʩʪʘʚʣʷʣʠ 

ʢʨʠʪʠʯʝʩʢʠʝ ʩʚʦʜʢʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʚʦʧʨʦʩʘʤʠ. ʊʦʣʴʢʦ 

ʥʘʫʯʠʚʰʠʩʴ ʩʦʩʪʘʚʣʷʪʴ ʪʘʢʠʝ ʩʚʦʜʢʠ, ɺʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʚʣʘʜʝʝʪʝ 

ʧʨʝʜʤʝʪʦʤ ʥʝ ʧʦ ʚʝʨʭʫʰʢʘʤ, ʘ ʧʦ-ʩʝʨʴʝʟʥʦʤʫ. ɺ ʵʪʦʤ ʙʳʣ ʩʚʦʡ ʧʣʶʩ ʚ 

ʩʚʦʝ ʚʨʝʤʷ ʤʘʛʠʩʪʝʨʩʢʠʭ ʵʢʟʘʤʝʥʦʚ, ʠ ʝʩʣʠ ɺʳ ʧʦʜʦʡʜʝʪʝ ʚʧʣʦʪʥʫʶ ʢ 

ʨʘʙʦʪʝ ʣʫʯʰʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʟʘ ʛʨʘʥʠʮʝʡ, ɺʳ ʫʚʠʜʠʪʝ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ 

ʦʥʠ ʧʨʦʰʣʠ ʵʪʫ ʬʘʟʫ. ʅʘʜʦ ʧʨʝʦʜʦʣʝʪʴ ʣʝʥʦʩʪʴ, ʠʥʝʨʮʠʶ ʧʦʢʦʷ. ɼʣʷ ʥʘʩ 

ʢʘʢ ʫʯʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʙʷʟʘʥʦ ʙʳʪʴ ʚ ʢʫʨʩʝ ʦʙʱʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ʚʦʧʨʦʩʦʚ ʪʘʢʦʛʦ ʨʦʜʘ, ʩʚʦʜʢʠ ʦʩʦʙʝʥʥʦ ʥʫʞʥʳ ʥʝ ʤʝʥʝʝ, ʯʝʤ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʘʙʦʪʳ. ʅʠʩʢʦʣʴʢʦ ʥʝ ʩʦʤʥʝʚʘʶʩʴ, ʯʪʦ ʠ ʦʨʠʛʠʥʘʣʴʥʘʷ 

ʨʘʙʦʪʘ ʪʦʣʴʢʦ ʚʳʠʛʨʘʝʪ ʦʪ ʩʦʩʪʘʚʣʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʩʚʦʜʦʢè (Goncharov et 

al., 2013. P. 201). 

ʊʘʢʠʤʠ ʜʨʫʞʝʩʢʠ-ʥʘʩʪʘʚʠʪʝʣʴʥʳʤʠ ʙʳʣʠ ʧʠʩʴʤʘ ʜʠʨʝʢʪʦʨʘ ʢ 

ʧʦʜʯʠʥʝʥʥʦʤʫ, ʫʯʝʥʦʛʦ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʦʧʳʪʦʤ ï ʢ ʥʘʯʠʥʘʶʱʝʤʫ, 

ʩʪʘʨʰʝʛʦ ʢ ʤʣʘʜʰʝʤʫ. ʅʝ ʚʩʝ ʥʨʘʚʠʣʦʩʴ ʚ ʵʪʠʭ ʧʠʩʴʤʘʭ ɻʝʦʨʛʠʶ 

ɼʤʠʪʨʠʝʚʠʯʫ. ʆʧʨʘʚʜʳʚʘʣʩʷ: çʀʥʝʨʮʠʝʡ ʧʦʢʦʷ ʥʝ ʦʙʣʘʜʘʶ, ï ʵʪʦ ɺʳ 

ʦʰʠʙʣʠʩʴ. ʕʪʘ ʠʥʝʨʮʠʷ ï ʪʦʣʴʢʦ ʤʦʷ ʤʝʯʪʘ; ʷ ʯʫʚʩʪʚʦʚʘʣ, ʥʘʩʢʦʣʴʢʦ 

ʧʦʤʥʶ, ʘʙʩʦʣʶʪʥʳʡ ʧʦʢʦʡ ʪʦʣʴʢʦ ʚ ʧʝʨʚʳʝ ʣʝʪʥʠʝ ʢʘʥʠʢʫʣʳ ʚʦ ʚʨʝʤʷ 

ʛʠʤʥʘʟʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʠ ʪʦʛʜʘ ʙʳʣ ʩʯʘʩʪʣʠʚ. ʅʦ ʧʦʪʦʤ ʫʞʝ ʵʪʦʛʦ ʥʝ 

ʙʳʣʦè (Goncharov et al., P. 203). ʈʘʙʦʪʘʣ ʦʥ ʩ ʛʠʤʥʘʟʠʯʝʩʢʦʡ ʩʢʘʤʴʠ ʤʥʦʛʦ 

ʠ ʫʧʦʨʥʦ, ʘ ʚ ʵʪʦʡ ʟʘʛʨʘʥʠʯʥʦʡ ʢʦʤʘʥʜʠʨʦʚʢʝ ʠ ʪʦʛʦ ʙʦʣʴʰʝ. çʈʘʙʦʪʘʶ 

ʥʝʨʚʥʦ, ʥʝ ʤʦʛʫ ʯʘʩʪʦ ʟʘʩʥʫʪʴ ʜʦ 4ï5 ʯʘʩʦʚ, ʚʩʝ ʜʫʤʘʶ, ʜʫʤʘʶ, ʠ ʚʩʝ ʦʙ 

ʵʪʠʭ ʛʠʙʨʠʜʘʭè, ï ʧʠʩʘʣ ʦʥ ʅʠʢʦʣʘʶ ʀʚʘʥʦʚʠʯʫ. ɹʦʣʴʰʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʯʫʚʩʪʚʦʚʘʣ ʟʘ ʨʫʙʝʞʦʤ ʤʦʣʦʜʦʡ ʫʯʝʥʳʡ ʚʘʚʠʣʦʚʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, ʥʝ ʧʨʠʚʳʢʰʠʡ ʝʱʝ ʢ ʩʚʦʝʤʫ ʩʪʘʪʫʩʫ ʥʘʯʘʣʴʥʠʢʘ (Goncharov 

et al., 2013. P. 200). çʈʝʢʦʤʝʥʜʫʷʩʴ ʟʜʝʩʴ ʟʘʚʝʜʫʶʱʠʤ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ, ʷ ʭʨʦʥʠʯʝʩʢʠ ʧʦʧʘʜʘʶ ʚ ʧʨʦʬʝʩʩʦʨʘ, ʯʪʦ ʩʪʘʚʠʪ ʤʝʥʷ ʚ 

ʦʯʝʥʴ ʥʝʣʦʚʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʷ ʥʝ ʚʩʝʛʜʘ ʨʝʰʘʶʩʴ ʚʳʡʪʠ. 

ʇʦʣʫʯʘʝʪʩʷ ʢʘʢʦʝ-ʪʦ ʙʝʟʦʙʨʘʟʠʝ. ʗ ʦʯʝʥʴ ʙʳ ʧʨʦʩʠʣ ɺʘʩ, ʜʦʨʦʛʦʡ 

ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ, ʧʠʩʘʪʴ ʤʥʝ (ʢʦʥʝʯʥʦ, ʦʯʝʥʴ ʢʨʘʪʢʦ). ʄʝʥʷ ʦʯʝʥʴ 

ʠʥʪʝʨʝʩʫʶʪ ʜʝʣʘ ɺʩʝʩʦʶʟʥʦʛʦ ʀʥʩʪʠʪʫʪʘ ʠ ɺʘʰʠ ʣʠʯʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳè
 

(ʪʘʤ ʞʝ).  

ʅ. ʀ. ɺʘʚʠʣʦʚ ʦʪʚʝʯʘʣ ʨʝʛʫʣʷʨʥʦ, ʧʦʨʦʶ ʦʯʝʥʴ ʦʙʩʪʦʷʪʝʣʴʥʦ. 

ʈʘʩʩʢʘʟʳʚʘʣ ʦ ʟʘʜʘʯʘʭ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʛʝʥʝʪʠʢʦʡ, ʧʝʨʝʜ ʠʥʩʪʠʪʫʪʦʤ, 

ʧʝʨʝʜ ʩʘʤʠʤ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ. ɻʝʦʨʛʠʡ ɼʤʠʪʨʠʝʚʠʯ ʧʠʩʘʣ ʥʝ ʤʝʥʝʝ 
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ʦʙʩʪʦʷʪʝʣʴʥʦ ʠ ʩʦ ʚʩʝʡ ʠʩʢʨʝʥʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʚʦʩʧʠʪʘʥʥʦʛʦ ʚ ʙʦʣʴʰʦʡ, 

ʜʨʫʞʥʦʡ ʠ ʧʨʘʚʠʣʴʥʦʡ ʩʝʤʴʝ, ʧʨʠʟʥʘʚʘʣʩʷ ʜʠʨʝʢʪʦʨʫ: çʗ ʫʚʝʨʝʥ ʚ 

ʠʩʢʨʝʥʥʦʩʪʠ ɺʘʰʠʭ ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʢʦ ʤʥʝ, ʚʠʜʝʣ ʪʦʤʫ ʫʞʝ 

ʤʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʦʯʝʥʴ ʧʨʠʟʥʘʪʝʣʝʥ ɺʘʤ ʟʘ ʵʪʦ ʠ ʢʘʢ ʦʪʚʝʪ ʤʦʛʫ 

ʪʦʣʴʢʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʷ ʠʩʢʨʝʥʥʝ ʢ ɺʘʤ ʧʨʠʚʷʟʘʥè
 
(Goncharov et al., 2013. 

P. 205). 

ʇʦʩʣʝʜʥʠʤ ʵʪʘʧʦʤ ʩʪʘʞʠʨʦʚʢʠ ʤʦʣʦʜʦʛʦ ʫʯʝʥʦʛʦ ʙʳʣʘ ɸʥʛʣʠʷ ï 

ʩʘʜʦʚʦʜʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʋʠʣʴʷʤʘ ɹʵʪʩʦʥʘ. çɸʧʦʩʪʦʣ ʛʝʥʝʪʠʢʠè ʞʜʘʣ 

ʤʦʣʦʜʦʛʦ ʫʯʝʥʦʛʦ, ʟʥʘʢʦʤʦʛʦ ʝʤʫ ʧʦ ʧʫʙʣʠʢʘʮʠʷʤ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʅ. ʀ. ɺʘʚʠʣʦʚʘ, ʜʘʞʝ ʭʣʦʧʦʪʘʣ ʦ ʚʠʟʝ ʜʣʷ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʠ ʧʨʝʜʣʘʛʘʣ 

ʝʤʫ ʥʘ ʧʝʨʚʦʝ ʚʨʝʤʷ ʦʩʪʘʥʦʚʠʪʴʩʷ ʚ ʩʚʦʝʤ ʜʦʤʝ. ʅʦ 8 ʬʝʚʨʘʣʷ  1926 ʛ. ï ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʧʨʠʝʟʜʘ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʚ ɸʥʛʣʠʶ ï ʋ. ɹʵʪʩʦʥ 

ʩʢʦʨʦʧʦʩʪʠʞʥʦ ʩʢʦʥʯʘʣʩʷ ʚ ʚʦʟʨʘʩʪʝ 64 ʣʝʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 

ʉʘʜʦʚʦʜʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʚ ʄʝʨʪʦʥʝ ɻʝʦʨʛʠʷ ɼʤʠʪʨʠʝʚʠʯʘ ʞʜʘʣʠ ʠ 

ʧʠʩʴʤʝʥʥʦ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʝʤʫ, çʠʩʧʦʣʥʷʷ ʞʝʣʘʥʠʝ ʫʤʝʨʰʝʛʦ, 

ʚʩʝ ʫʜʦʙʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳè (Goncharov et al., 2013. P. 206). ɺ ɸʥʛʣʠʠ 

ɻʝʦʨʛʠʡ ɼʤʠʪʨʠʝʚʠʯ ʧʨʦʙʳʣ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʦʥ ʦʩʪʨʦ 

ʧʝʨʝʞʠʣ ʚʦʟʥʠʢʰʠʝ ʚʜʨʫʛ ʤʝʞʜʫ ʥʠʤ ʠ ʅ. ʀ. ɺʘʚʠʣʦʚʳʤ ʨʘʟʥʦʛʣʘʩʠʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʪʠʣʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʚ ʀʇɹʠʅʂ.  

ʇʦʥʠʤʘʥʠʝ ʟʘʜʘʯ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʛʝʥʝʪʠʢʠ ʀʇɹʠʅʂ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʣʘ ʩʪʘʪʴ ʚʘʞʥʝʡʰʠʤ ʟʚʝʥʦʤ ʩʨʝʜʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠʥʩʪʠʪʫʪʘ, ʧʨʠʰʣʦ ʢ ʤʦʣʦʜʦʤʫ ʟʘʚʝʜʫʶʱʝʤʫ, ʜʦ ʵʪʦʛʦ 

ʨʘʙʦʪʘʚʰʝʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʜʠʥʦʯʢʫ ʠ ʥʝ ʚʳʭʦʜʠʚʰʝʤʫ ʟʘ ʨʘʤʢʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ ʠ ʘʩʧʠʨʘʥʪʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝ ʩʨʘʟʫ.  

ʅ. ʀ. ɺʘʚʠʣʦʚ ʥʘʧʠʩʘʣ ʚ ʜʦʚʦʣʴʥʦ ʨʝʟʢʦʡ ʬʦʨʤʝ ʦ ʪʦʤ, ʯʪʦ ʝʛʦ 

ʘʙʩʦʣʶʪʥʦ ʥʝ ʫʩʪʨʦʠʣ ʚʘʨʠʘʥʪ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʝʤʫ ɻʝʦʨʛʠʝʤ 

ɼʤʠʪʨʠʝʚʠʯʝʤ. ʍʘʨʘʢʪʝʨʠʟʫʷ ʵʪʫ ʧʨʦʛʨʘʤʤʫ, ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʧʠʩʘʣ, ʯʪʦ 

ʦʥ çʚʳʙʨʘʣ, ʢʘʢ ʤʥʝ ʢʘʞʝʪʩʷ, ʚʩʝ ʧʝʨʚʦʦʯʝʨʝʜʥʦʝ ʠʟ ʛʝʥʝʪʠʢʠ ʢʫʣʴʪʫʨʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʚʝʯʘʶʱʝʝ ʠ ʦʙʱʠʤ ʠʥʪʝʨʝʩʘʤ ʥʘʰʝʛʦ 

ʀʥʩʪʠʪʫʪʘéè (Goncharov et al., 2013. P. 210), ʥʦ ʧʨʠ ʵʪʦʤ ʦʪʜʘʚʘʣ 

ʧʨʠʦʨʠʪʝʪ ʫʛʣʫʙʣʝʥʥʦʤʫ ʠʟʫʯʝʥʠʶ ʨʝʜʝʯʥʦ-ʢʘʧʫʩʪʥʳʭ ʛʠʙʨʠʜʦʚ. ʆʜʥʘʢʦ 

ʅ. ʀ. ɺʘʚʠʣʦʚ ʪʨʝʙʦʚʘʣ çʧʨʦʛʨʘʤʤʫ ʥʝ ʣʠʯʥʦʛʦ ʩʚʦʡʩʪʚʘ, ʘ ʚ ʠʥʪʝʨʝʩʘʭ 

ʪʦʡ ʦʙʱʝʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʫʶ ʚʝʜʝʪ ʀʥʩʪʠʪʫʪè. ʇʨʝʜʣʦʞʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

çʥʝ ʦʭʚʘʪʳʚʘʣʘ ʚʩʝʡ ʛʝʥʝʪʠʢʠè ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʢʘʢ ʧʦʥʠʤʘʣ ʝʝ 

ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʚ ʤʘʩʰʪʘʙʘʭ ʠʥʩʪʠʪʫʪʘ, ʚ ʥʝʡ ʦʪʩʫʪʩʪʚʦʚʘʣʠ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʥʦʛʠʤ ʢʫʣʴʪʫʨʘʤ, ʯʪʦ ʜʠʨʝʢʪʦʨ ʩʯʠʪʘʣ 

ʦʙʷʟʘʪʝʣʴʥʳʤ. çʅʘʩ ʤʘʣʦ ʠʥʪʝʨʝʩʫʝʪ ʨʝʜʴʢʘ ʠ ʦʯʝʥʴ ʠʥʪʝʨʝʩʫʶʪ 

ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ, ʦʚʝʩ ʠ ʨʦʞʴ, ï ʧʠʩʘʣ ʦʥ. ï ʇʦʚʪʦʨʷʶ, ʯʪʦ ʚ ʥʘʰʝʡ 

ʩʪʨʫʢʪʫʨʝ ɻʝʥʝʪʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷé ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜʦʣʦ-
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ʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ, ʢ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʦʙʨʘʱʘʪʴʩʷ ʨʘʙʦʪʥʠʢʠ ʧʦ 

ʨʘʟʥʳʤ ʢʫʣʴʪʫʨʘʤ, ʠ ʥʫʞʥʦ, ʯʪʦʙʳ ɻʝʥʝʪʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʚʣʘʜʝʣʘ 

ʛʝʥʝʪʠʢʦʡ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʯʪʦʙʳ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ. ɺʦ 

ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ɺʘʤ ʧʨʠʜʝʪʩʷ ʫʯʝʩʪʴ ʥʫʞʜʳ ʀʥʩʪʠʪʫʪʘ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʤʝʪʦʜʝ ʠ ʟʘʥʷʪʴ ʪʘʢʦʝ ʧʨʠʤʝʨʥʦ ʧʦʣʦʞʝʥʠʝ, ʢʘʢʦʝ ʟʘʥʠʤʘʶʪ ʣʘʙʦʨʘʪʦʨʠʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ, ʮʠʪʦʣʦʛʠʯʝʩʢʘʷ, ʙʠʦʭʠʤʠʯʝʩʢʘʷè (Goncharov et al., 

2013. P. 214).  

ɻʝʦʨʛʠʡ ɼʤʠʪʨʠʝʚʠʯ, ʝʱʝ ʥʝ ʫʩʧʝʚʰʠʡ ʚʧʠʩʘʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪ ʨʘʙʦʪʳ 

ʀʥʩʪʠʪʫʪʘ, ʦʩʦʟʥʘʪʴ ʝʛʦ ʮʝʣʠ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʠʟʥʘʚʘʣʩʷ: çʗ ʩʦʚʩʝʤ ʥʝ ʧʦʣʠʪʠʢ, ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʫʤʝʶ ʠ ʥʝ ʭʦʯʫ 

ʟʘʥʠʤʘʪʴʩʷ ʵʪʠʤʠ ʜʝʣʘʤʠ ʠ ʚʦ ʚʩʷʢʦʛʦ ʨʦʜʘ ʩʣʫʯʘʷʭ ʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʦʤ ʜʨʫʛʠʭ ʣʘʙʦʨʘʪʦʨʠʡ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʟʥʘʶ, ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ 

ʵʪʦʤʫ. ʄʥʝ ʥʝ ʷʩʥʳ ʥʘʰʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. ɺʳ ʜʦʣʞʥʳ ʟʜʝʩʴ ʧʦʤʦʯʴè 

(Goncharov et al., 2013. P. 216). ʀ ʩ ʧʨʠʩʫʱʠʤ ʝʤʫ ʯʫʚʩʪʚʦʤ ʶʤʦʨʘ 

ʫʪʦʯʥʷʣ: çʅʘʩʣʝʜʫʝʤʳʡ ʦʪ ɺʘʩ ʤʘʪʝʨʠʘʣ ʧʦʢʘ ʤʥʝ ʥʝʠʟʚʝʩʪʝʥ, ʥʫʞʥʦ 

ʚʨʝʤʷ, ʯʪʦʙʳ ʩ ʥʠʤ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʠ ʧʨʦʩʤʦʪʨʝʪʴ ʣʠʪʝʨʘʪʫʨʫ. ʆʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʩ ʨʝʜʴʢʠ ʢ ʟʝʤʣʷʥʠʢʝ, ʩʦʛʣʘʩʠʪʝʩʴ, ʥʠʯʝʛʦ 

ʢʨʦʤʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʞʝʣʫʜʢʘ ʦʞʠʜʘʪʴ ʥʝʣʴʟʷè
 
(Goncharov et al., 2013. 

P. 210). 

ʇʠʩʴʤʘ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʩ ʦʩʪʨʦʡ ʢʨʠʪʠʢʦʡ ʤʦʣʦʜʦʛʦ ʟʘʚʝʜʫʶʱʝʛʦ 

ʙʳʣʠ ʩʪʦʣʴ ʨʝʟʢʠ ʠ ʢʘʪʝʛʦʨʠʯʥʳ, ʯʪʦ ʟʘʜʦʣʛʦ ʜʦ ʦʢʦʥʯʘʥʠʷ ʩʪʘʞʠʨʦʚʢʠ 

ʦʥ ʩʪʘʣ ʪʨʝʙʦʚʘʪʴ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʚʨʘʱʝʥʠʷ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ 

ʜʦʤʦʡ. ʅʝʤʘʣʦ ʨʘʟʜʨʘʞʘʣʠ ʅ. ʀ. ɺʘʚʠʣʦʚʘ ʥʝ ʪʦʣʴʢʦ ʫʟʦʩʪʴ ʧʨʦʛʨʘʤʤʳ, 

ʥʦ ʠ ʧʣʘʥʠʨʫʝʤʳʝ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʮʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʥ 

ʩʯʠʪʘʣ ʵʪʦ ʜʫʙʣʠʨʦʚʘʥʠʝʤ ʨʘʙʦʪʳ, ʧʨʦʚʦʜʠʤʦʡ ʚ ʮʠʪʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʜʝʣʝʥʠʠ, ʢʦʪʦʨʳʤ ʨʫʢʦʚʦʜʠʣ ɻʨʠʛʦʨʠʡ ɸʥʜʨʝʝʚʠʯ ʃʝʚʠʪʩʢʠʡ. 

ʅ. ʀ. ɺʘʚʠʣʦʚ ʧʠʩʘʣ: çɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʥʘʩ ʩʦʚʝʨʰʝʥʥʦ ʷʩʥʘ ʦʛʨʦʤʥʘʷ 

ʨʘʙʦʪʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʘʷ ʩʪʦʠʪ ʧʝʨʝʜ ʥʘʤʠ. ʌʘʢʪʠʯʝʩʢʠ ʫʞʝ 

ʨʘʙʦʪʘ ʨʘʟʚʝʨʥʫʣʘʩʴ ʠ ʧʦ ʧʰʝʥʠʮʝ, ʠ ʧʦ ʷʯʤʝʥʶ, ʠ ʧʦ ʦʚʩʫ, ʠ ʧʦ 

ʢʨʝʩʪʦʮʚʝʪʥʳʤ. ʅʘ ʦʯʝʨʝʜʠ ʩʪʦʠʪ ʨʘʙʦʪʘ ʧʦ ʧʣʦʜʦʚʦʜʩʪʚʫ, ʙʘʭʯʝʚʦʜʩʪʚʫ, 

ʧʦ ʟʝʤʣʷʥʠʢʝ; ʨʫʢʦʚʦʜʠʪʴ ʞʝ ʠ ʚʝʩʪʠ ʵʪʫ ʨʘʙʦʪʫ ʥʝʢʦʤʫ: ʷ ʨʘʟʨʳʚʘʶʩʴ ʥʘ 

ʯʘʩʪʠ, ʭʦʪʷ ʛʝʥʝʪʠʢʘ ʤʥʝ ʦʯʝʥʴ ʙʣʠʟʢʘ, ʦʪʮʳ-ʩʠʩʪʝʤʘʪʠʢʠ ʠʥʪʝʨʝʩʫʶʪʩʷ 

ʛʠʙʨʠʜʠʟʘʮʠʝʡ ʪʦʣʴʢʦ ʜʣʷ ʩʚʦʠʭ ʮʝʣʝʡ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʠʜʪʠ 

ʠ ʚ ʩʪʦʨʦʥʫ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʝʥʝʪʠʢʠ, ʠ ʧʦ 

ʤʦʥʦʛʨʘʬʠʠ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʦ ʤʝʞʜʫʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ. ʂʘʢ ʙʫʜʪʦ ʫ ʥʘʩ ʩʝʡʯʘʩ 

ʠʟʙʳʪʦʢ ʮʠʪʦʣʦʛʠʠ ʥʘ ʬʦʥʝ ʧʫʩʪʦʪʳ ʚ ʛʝʥʝʪʠʢʝ, ʠ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʵʪʦ 

ʥʝʧʨʘʚʠʣʴʥʦ. ʎʠʪʦʣʦʛʠʷ ʥʘʤ ʥʫʞʥʘ ʢʘʢ ʤʝʪʦʜ, ʠ ʪʦʣʴʢʦ ʩʘʤʦʜʘʚʣʝʶʱʝʛʦ 

ʟʥʘʯʝʥʠʷ ʤʳ ʝʡ ʥʝ ʧʨʠʜʘʝʤ, ʠ ʩʢʨʦʤʥʳʡ ʧʦʜʭʦʜ ʢ ʵʪʦʤʫ ʜʝʣʫ ɻʨʠʛʦʨʠʷ 
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ɸʥʜʨʝʝʚʠʯʘ (ɻ. ɸ. ʃʝʚʠʪʩʢʠʡ ï ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʡ ʮʠʪʦʣʦʛʠʠ ʀʇɹʠʅʂ) ʥʘʩ 

ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ. ʄʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʠ ʛʝʥʝʪʠʢʦʡ, ʠ 

ʬʠʣʦʛʝʥʝʪʠʢʦʡ, ʠ ʚʦʦʙʱʝ ʛʝʥʝʪʠʢʦʡ, ʠ ʤʳ ʭʦʪʝʣʠ ʙʳ, ʯʪʦʙʳ ɺʳ ʩʦʟʜʘʣʠ 

ʩʪʝʨʞʝʥʴ, ʦʢʦʣʦ ʢʦʪʦʨʦʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʛʨʫʧʧʠʨʦʚʘʣʘʩʴ ʙʳ ʚʩʷ ʨʘʙʦʪʘ ʚ 

ʵʪʦʡ ʯʘʩʪʠ. ʇʦʥʷʪʥʦ, ʯʪʦ ʥʠ ʦʛʦʨʦʜʥʠʢʠ, ʥʠ ʧʣʦʜʦʚʦʜʳ, ʜʘ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʠ ʧʦʣʝʚʦʜʳ, ʜʘʞʝ ʭʦʨʦʰʦ ʟʥʘʶʱʠʝ ʪʫ ʠʣʠ ʜʨʫʛʫʶ 

ʢʫʣʴʪʫʨʫ, ʥʝʚʝʞʝʩʪʚʝʥʥʳ ʚ ʛʝʥʝʪʠʢʝ, ʥʘʧʨʠʤʝʨ ʄʘʣʴʮʝʚ, ʌʣʷʢʩʙʝʨʛʝʨ, 

ʜʘʞʝ ʉʠʥʩʢʘʷ, ʠ ʧʦʵʪʦʤʫ ʚʝʩʴ ʮʝʥʪʨ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʠʤʝʥʥʦ ʚ ʵʪʫ ʩʪʦʨʦʥʫè (Goncharov et al., 2013. 

P. 208). 

ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʙʳʣ ʫʷʟʚʣʝʥ ʠ ʫʜʨʫʯʝʥ, ʥʦ ʩ ʜʦʩʪʘʪʦʯʥʦʡ 

ʪʚʝʨʜʦʩʪʴʶ ʦʪʩʪʘʠʚʘʣ ʩʚʦʠ ʧʦʟʠʮʠʠ, ʟʘʱʠʱʘʣ ʩʚʦʡ ʰʪʘʪ ʠ ʩʚʦʝ ʧʨʘʚʦ ʥʘ 

çʭʨʦʤʦʩʦʤʥʳʡ ʘʥʘʣʠʟ ʥʘʰʠʭ ʙʘʩʪʘʨʜʦʚ. ʕʪʦ ʜʝʣʦ ʥʘʩ ʩʘʤʠʭ, ʙʝʟ ʵʪʦʛʦ ʚ 

ʧʨʦʙʣʝʤʘʭ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʤʳ ʥʘʜʝʣʘʝʤ ʛʣʫʧʦʩʪʝʡè
 

(Goncharov et al., 2013. P. 210). ɽʛʦ ʦʪʚʝʪʥʳʝ ʧʠʩʴʤʘ ʜʠʨʝʢʪʦʨʫ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ, ʢʦʪʦʨʳʡ ʅ. ʀ. ɺʘʚʠʣʦʚ ʧʦʟʜʥʝʝ ʥʘʟʦʚʝʪ çʜʠʧʣʦʤʘʪʠʯʝʩʢʠʤʠ 

ʧʦʯʪʘʤʠè, ʙʳʣʠ ʧʦʨʦʡ ʩʦʚʩʝʤ ʥʝ ʜʠʧʣʦʤʘʪʠʯʥʳ. 

ʅʦ ʥʝ ʧʦʥʠʤʘʣ ʧʦʢʘ ɻʝʦʨʛʠʡ ɼʤʠʪʨʠʝʚʠʯ ʤʝʭʘʥʠʟʤʘ ʠʟʫʯʝʥʠʷ 

ʨʘʟʥʦʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʤʝʶʱʝʛʦʩʷ ʚ ʠʥʩʪʠʪʫʪʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʨʘʟʣʠʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʭʘʨʘʢʪʝʨʘ ʧʝʨʝʩʝʯʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʏʘʩʪʥʘʷ ʛʝʥʝʪʠʢʘ ʢʫʣʴʪʫʨ ʥʝ ʧʨʠʚʣʝʢʘʣʘ ʝʛʦ. çʅʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʠ 

ʥʘʰʘ ʜʠʩʮʠʧʣʠʥʘ, ʛʝʥʝʪʠʢʘ, ʙʦʣʴʰʝʡ ʛʣʫʙʠʥʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʝʤ 

ʰʠʨʦʪʦʡ ʝʛʦ? ʅʝ ʜʦʣʞʝʥ ʣʠ ʚʩʷʢʠʡ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʛʝʥʝʪʠʢʝ, 

ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ ʦʙʲʝʢʪʦʚ, ʥʦ 

ʟʘʪʦ ʟʥʘʪʴ ʦʙ ʥʠʭ ʚʩʝ? ʅʝ ʠʤʝʝʤ ʣʠ ʤʳ çʢʦʨʦʣʝʡè Drosophilôʳ, ʢʫʢʫʨʫʟʳ, 

ʛʦʨʦʭʘ, Antirrhinum? ɺʦʟʤʦʞʥʦ ʣʠ ʪʨʝʙʦʚʘʪʴ ʦʪ ʯʝʣʦʚʝʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʦ ʚʩʝʤʠ ʦʙʲʝʢʪʘʤʠ? ʅʝ ʝʩʪʴ ʣʠ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ - 

çʦʙʲʷʪʴ ʥʝʦʙʲʷʪʥʦʝè? ʇʨʦʜʫʢʪʠʚʥʘ ʣʠ ʪʘʢʘʷ ʨʘʙʦʪʘ, ʪʘʢʦʝ çʧʝʨʝʜʘʚʘʥʠʝè 

ʤʘʪʝʨʠʘʣʘ ʠ ʪʝʤ ʠʟ ʦʜʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʜʨʫʛʫʶ, ʢʘʢʦʝ ɺʳ ʧʨʠʥʠʤʘʝʪʝ 

ʜʣʷ ʠʥʩʪʠʪʫʪʘ? ʗ ʧʦʣʦʥ ʞʝʣʘʥʠʷ ʩʜʝʣʘʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʜʝʣʴʥʦʝ ʚ ʛʝʥʝʪʠʢʝ, 

ʚʩʝʤʠ ʩʠʣʘʤʠ ʭʦʪʝʣ ʙʳ ʧʦʤʦʯʴ ɺʘʤ ʚ ʨʘʙʦʪʝ ʧʦ ʠʥʩʪʠʪʫʪʫ, ʙʳʣ ʙʳ 

ʩʯʘʩʪʣʠʚ ʦʩʪʘʚʠʪʴ ʧʦʩʣʝ ʩʝʙʷ ʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʘ ʥʝ ʪʦʣʴʢʦ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʠ ʧʦʪʦʤʫ ʦʯʝʥʴ ʙʳ ʭʦʪʝʣ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ ʪʦʤ, ʯʪʦ 

ʥʘʤʝʯʘʝʤʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʝʩʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʦʜʫʢʪʠʚʥʘʷ ʠ 

ʥʘʠʣʫʯʰʘʷè, ï ʧʠʩʘʣ ʦʥ ʅ. ʀ. ɺʘʚʠʣʦʚʫ (Goncharov et al., 2013. P. 211). 

ʈʝʟʫʣʴʪʘʪʦʤ ʙʝʩʩʦʥʥʳʭ ʥʦʯʝʡ ʩʪʘʣ ʥʦʚʳʡ ʚʘʨʠʘʥʪ ʧʨʦʛʨʘʤʤʳ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʧʨʝʜʩʪʦʷʱʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʢ 

ʢʦʪʦʨʦʤʫ ʝʝ ʩʦʪʨʫʜʥʠʢʠ ʫʞʝ ʜʝʷʪʝʣʴʥʦ ʛʦʪʦʚʠʣʠʩʴ. ʆʥ ʦʪʦʩʣʘʣ ʵʪʦʪ 

ʚʘʨʠʘʥʪ ʚ ʠʥʩʪʠʪʫʪ ʠ ʧʨʦʩʠʣ ʨʘʟʨʝʰʝʥʠʷ ʫ ʜʠʨʝʢʪʦʨʘ ʧʨʦʜʣʠʪʴ 
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ʩʪʘʞʠʨʦʚʢʫ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʢʘʟʘʣʩʷ ʚʦʩʧʨʠʠʤʯʠʚ ʤʦʣʦʜʦʡ ʟʘʚʝʜʫʶʱʠʡ ʢ 

ʢʨʠʪʠʢʝ, ʠ ʥʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʫʩʪʨʦʠʣʘ ʅʠʢʦʣʘʷ ʀʚʘʥʦʚʠʯʘ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, 

ʥʦ ʚ ʘʧʨʝʣʴʩʢʦʤ ʧʠʩʴʤʝ ʦʥ ʧʨʝʜʣʦʞʠʣ ʧʦʢʦʥʯʠʪʴ ʩ çʜʠʧʣʦʤʘʪʠʯʝʩʢʠʤʠ 

ʧʦʯʪʘʤʠè ʠ ʫʞʝ ʚ ʜʦʚʦʣʴʥʦ ʤʷʛʢʦʡ ʬʦʨʤʝ ʥʘʧʦʤʥʠʣ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ: 

çʅʘ ɺʘʩ ʚʦʟʣʘʛʘʝʤ ʙʦʣʴʰʠʝ ʦʞʠʜʘʥʠʷ ʠ ʧʨʦʩʠʤ ɺʘʩ ʙʳʪʴ ʯʫʪʢʠʤ ʚ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠè (Goncharov et al., 2013. P. 220). 

ʉʪʘʞʠʨʦʚʢʘ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʧʨʦʜʦʣʞʠʣʘʩʴ, ʠ ʦʥ ʧʨʦʙʳʣ ʚ ɽʚʨʦʧʝ 

ʜʦ ʢʦʥʮʘ ʠʶʥʷ. ʅ. ʀ. ɺʘʚʠʣʦʚ ʞʝ ʚʩʶ ʚʝʩʥʫ 1926 ʛ. ʧʦʩʚʷʪʠʣ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ. ʇʦʩʪʦʷʥʥʦ ʠʩʧʳʪʳʚʘʷ ʪʨʫʜʥʦʩʪʠ ʩ 

ʦʬʦʨʤʣʝʥʠʝʤ ʚʠʟ, ʧʦʣʫʯʠʚ ʦʪʢʘʟʳ ʚ ʝʛʠʧʝʪʩʢʦʡ ʠ ʩʫʜʘʥʩʢʦʡ ʚʠʟʘʭ, ʦʥ 

ʧʨʦʩʠʣ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʧʦ ʤʝʨʝ ʩʠʣ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʝʤʫ ʚ ʵʪʦʤ: 

çʆʪʢʘʟʘʣʠ ʚ ʚʠʟʝ ʚ ɽʛʠʧʝʪ ʠ ʚ ʉʫʜʘʥ. ɽʜʫ ʚ ʃʦʥʜʦʥ, ʯʪʦʙʳ ʧʦʧʳʪʘʪʴʩʷ 

ʧʦʣʫʯʠʪʴ ʵʪʠ ʚʠʟʳ. ʇʦʨʘʩʧʨʘʰʠʚʘʡʪʝ ʚ ʄʝʨʪʦʥʝ, ʥʝ ʤʦʛʫʪ ʣʠ ʤʥʝ ʧʦʤʦʯʴ 

ʚ ʵʪʦʤ ʜʝʣʝ. ʄʥʝ ʜʦ ʟʘʨʝʟʫ ʥʫʞʥʦ ʧʦʧʘʩʪʴ ʚ ɽʛʠʧʝʪ ʠ ʉʫʜʘʥ, ʚ ʧʦʩʣʝʜʥʠʡ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʡʪʠ ʚ ɸʙʠʩʩʠʥʠʶ. ɺ ɸʙʠʩʩʠʥʠʶ 

ʤʥʝ ʧʦʧʘʩʪʴ ʥʫʞʥʦ ʜʦ ʟʘʨʝʟʫ, ʠʙʦ ʪʘʤ ʨʝʰʘʝʪʩʷ ʨʷʜ ʧʨʦʙʣʝʤ ʧʰʝʥʠʯʥʳʭ 

ʠ ʷʯʤʝʥʥʳʭ. ʊʘʢ ʚʦʪ, ʧʦʠʥʪʝʨʚʴʶʠʨʫʡʪʝ ʜʦ ʤʦʝʛʦ ʧʨʠʝʟʜʘ. ʗ ɺʘʤ, 

ʚʝʨʦʷʪʥʦ, ʧʦʰʣʶ ʠʣʠ ʪʝʣʝʛʨʘʤʤʫ, ʠʣʠ ʦʪʢʨʳʪʢʫ ʠʟ ɹʝʨʣʠʥʘ. ɺʳʝʟʞʘʶ ʷ 

ʠʟ ʄʦʩʢʚʳ 31-ʛʦ ʯʝʨʝʟ ʈʠʛʫ, ɹʝʨʣʠʥ, ɻʦʣʣʘʥʜʠʶ [ʚ] ʃʦʥʜʦʥ ʙʝʟ ʟʘʜʝʨʞʝʢ. 

ʏʠʩʣʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 5-ʛʦ ʙʫʜʫ ʚ ʃʦʥʜʦʥʝè (Goncharov et al., 2013. 

P. 224). 

ʅʘʤ ʥʝ ʠʟʚʝʩʪʥʦ, ʧʨʦʠʟʦʰʣʘ ʣʠ ʠʭ ʚʩʪʨʝʯʘ ʚ ʃʦʥʜʦʥʝ, ʥʘ ʢʦʪʦʨʫʶ 

ʦʙʘ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʦʙʤʝʥʠʚʘʷʩʴ ʘʜʨʝʩʘʤʠ ʩʚʦʠʭ ʦʪʝʣʝʡ. ʀʟʚʝʩʪʥʦ ʪʦʣʴʢʦ, 

ʯʪʦ ʅ. ʀ. ɺʘʚʠʣʦʚ ʧʨʠʙʳʣ ʚ ʃʦʥʜʦʥ ʚʦʚʨʝʤʷ ï 5 ʠʶʥʷ ï ʠ ʧʨʦʙʳʣ ʪʘʤ ʜʦ 

15 ʠʶʥʷ, ʟʘʥʠʤʘʷʩʴ ʭʣʦʧʦʪʘʤʠ ʧʦ ʧʦʣʫʯʝʥʠʶ ʚʠʟ ʚ ɽʛʠʧʝʪ, ʀʝʨʫʩʘʣʠʤ ʠ 

ʉʫʜʘʥ. ɸ ɻʝʦʨʛʠʡ ɼʤʠʪʨʠʝʚʠʯ ʧʦʩʣʝ ʩʪʘʞʠʨʦʚʢʠ ʚ ɸʥʛʣʠʠ ʧʦʩʝʪʠʣ ʝʱʝ 

ʣʘʙʦʨʘʪʦʨʠʠ ʌʨʘʥʮʠʠ, ɻʦʣʣʘʥʜʠʠ ʠ ɸʚʩʪʨʠʠ. 

ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʚʝʨʥʫʣʩʷ ʚ ʃʝʥʠʥʛʨʘʜ ʚ ʠʶʣʝ 1926 ʛ. ʧʦʣʥʳʡ ʠʜʝʡ 

ʠ ʧʣʘʥʦʚ. ʆʜʥʘʢʦ ʵʪʠ ʧʣʘʥʳ, ʚʟʨʘʱʝʥʥʳʝ ʧʦʜ ʚʧʝʯʘʪʣʝʥʠʝʤ ʦʪ 

ʝʚʨʦʧʝʡʩʢʦʡ ʛʝʥʝʪʠʢʠ, ʥʫʞʥʦ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʘ ʚ ʫʯʨʝʞʜʝʥʠʠ, ʢʦʪʦʨʦʝ ʅ. ʀ. ɺʘʚʠʣʦʚ 

ʟʘʜʫʤʘʣ ʢʘʢ ʰʪʘʙ ʥʘʫʯʥʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʮʝʣʦʡ ʩʪʨʘʥʳ. ɺ ʯʠʩʣʝ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʨʫʢʦʚʦʜʠʤʦʛʦ ʠʤ ʠʥʩʪʠʪʫʪʘ ʦʥ 

ʚʠʜʝʣ: çʐʠʨʦʢʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʩʦʨʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʩʧʳʪʘʥʠʝ ʝʛʦ ʠ 

ʚʳʜʝʣʝʥʠʝ ʮʝʥʥʝʡʰʝʛʦ ʠʟ ʪʦʛʦ, ʯʪʦ ʝʩʪʴ ʛʦʪʦʚʦʛʦ ʚ ʧʨʠʨʦʜʝéè, ʘ ʪʘʢʞʝ 

çʩʠʥʪʝʟ ʥʦʚʳʭ ʬʦʨʤ, ʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʧʨʠʨʦʜʝè (Vavilov, 1924ï1925. 

P. 6, 12). ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʬʦʨʤʫʣʠʨʫʝʪ ʟʘʜʘʯʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʢʠ: ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ 
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ʚʩʝʩʪʦʨʦʥʥʝʝ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʧʦ ʩʝʣʝʢʮʠʠ ʚʘʞʥʝʡʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. ʆʩʥʦʚʥʳʤʠ ʪʝʤʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʝʛʦ ʣʘʙʦʨʘʪʦʨʠʠ ʪʦʛʦ 

ʧʝʨʠʦʜʘ ʩʪʘʥʦʚʷʪʩʷ ʦʪʜʘʣʝʥʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ʠ ʮʠʪʦʛʝʥʝʪʠʢʘ ʦʪʜʘʣʝʥʥʳʭ 

ʛʠʙʨʠʜʦʚ ï ʧʨʦʜʦʣʞʝʥʠʝ ʫʞʝ ʥʘʯʘʪʳʭ ʠʤ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʫʪʘʛʝʥʝʟ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ ʧʦʣʠʧʣʦʠʜʥʳʭ ʬʦʨʤ ʨʘʩʪʝʥʠʡ (Rigin, 2007).  

ɹʫʢʚʘʣʴʥʦ ʯʝʨʝʟ ʯʝʪʳʨʝ ʛʦʜʘ ʧʦʩʣʝ ʦʧʠʩʳʚʘʝʤʳʭ ʩʦʙʳʪʠʡ 

ʅ. ʀ. ɺʘʚʠʣʦʚ ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʢʘʢ çʣʫʯʰʝʛʦ 

ʥʘʰʝʛʦ ʛʝʥʝʪʠʢʘè (ʮʠʪ. ʧʦ Schwartz, 2005). ʅʝ ʙʝʟ ʝʛʦ ʫʯʘʩʪʠʷ ʧʦʣʫʯʠʪ 

ɻ. ɼ. ʂʘʨʧʝʯʝʥʢʦ ʈʦʢʬʝʣʣʝʨʦʚʩʢʫʶ ʩʪʠʧʝʥʜʠʶ ʜʣʷ ʩʪʘʞʠʨʦʚʢʠ ʚ 

ʚʝʜʫʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʉʐɸ. ɺ 1929 ʛ. ʅ. ʀ. ɺʘʚʠʣʦʚ 

ʚʳʜʚʠʥʝʪ ʝʛʦ ʥʘ ʃʝʥʠʥʩʢʫʶ ʧʨʝʤʠʶ. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ɺʘʚʠʣʦʚʘ ʚ 1932 ʛ. 

ɻʝʦʨʛʠʡ ɼʤʠʪʨʠʝʚʠʯ ʚʦʟʛʣʘʚʠʪ ʚʥʦʚʴ ʩʦʟʜʘʥʥʫʶ ʢʘʬʝʜʨʫ ʛʝʥʝʪʠʢʠ 

ʨʘʩʪʝʥʠʡ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʇʣʝʯʦʤ ʢ ʧʣʝʯʫ ʙʫʜʫʪ ʦʥʠ 

ʟʘʱʠʱʘʪʴ ʦʩʥʦʚʳ çʬʦʨʤʘʣʴʥʦʡè ʛʝʥʝʪʠʢʠ ʠ, ʧʦ ʩʫʪʠ, ʚʤʝʩʪʝ ʚʟʦʡʜʫʪ ʥʘ 

ʵʰʘʬʦʪ. ʅʦ ʵʪʦ ʫʞʝ ʩʦʙʳʪʠʷ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʨʘʤʢʠ ʥʘʰʝʡ ʩʪʘʪʴʠ. 
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ʈʝʬʝʨʘʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʬʣʦʨʳ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʚ ʝʝ ʩʦʩʪʘʚʝ ʨʝʜʢʠʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʚʠʜʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʦʜʩʪʚʝ ʩ ʢʫʣʴʪʫʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʇʨʠʘʟʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘʥʠʤʘʝʪ 

ʪʝʨʨʠʪʦʨʠʶ 42,2 ʪʳʩ. ʛʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʚʭʦʜʠʪ 

ʚ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʝ ʫʛʦʜʴʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ çɼʝʣʴʪʘ ʂʫʙʘʥʠè. ʌʣʦʨʘ ʝʛʦ 

ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʙʲʝʢʪ ʠ ʤʝʪʦʜ. ʌʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʛʨʷʜ ʠ 

ɸʟʦʚʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʟʘʢʘʟʥʠʢʘ ʩʪʘʣʘ ʦʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʛʨʷʜ 

ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ ʠ ʪʠʧʘ ʧʦʯʚʳ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʛʨʷʜ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʣʫʛʦʚʦʤʫ ʪʠʧʫ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʥʠʤʘʣʠ ʦʩʪʝʧʥʝʥʥʳʝ, ʟʘʩʦʣʝʥʥʳʝ ʠ ʩʦʣʦʥʮʝʚʘʪʳʝ ʣʫʛʘ. ɼʣʷ ʫʯʘʩʪʢʦʚ ʚʜʦʣʴ 

ʜʦʨʦʛ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʙʳʣʠ ʪʨʦʩʪʥʠʢʦʚʦ-ʚʝʡʥʠʢʦʚʦʝ, ʧʳʨʝʡʥʦ-ʟʣʘʢʦʚʦʝ, 

ʦʩʦʢʦʚʦ-ʟʣʘʢʦʚʦʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʜʣʷ ʟʘʩʦʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ï 

ʣʝʙʝʜʦʚʦ-ʩʦʣʝʨʦʩʦʚʦʝ. ɺ ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 29 ʚʠʜʦʚ ʜʠʢʠʭ 

ʨʦʜʠʯʝʡ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ (ɼʈʂʈ) ʠʟ 23 ʨʦʜʦʚ ʠ 7 ʩʝʤʝʡʩʪʚ. ʅʘʠʙʦʣʴʰʝʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʩʝʤʝʡʩʪʚʘʭ Fabaceae (12 ʚʠʜʦʚ) ʠ Poaceae 

(11 ʚʠʜʦʚ). ʀʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɼʈʂʈ ʚʳʷʚʠʣʦ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʩʚʝʪʦʣʶʙʠʚʳʭ ʨʘʩʪʝʥʠʡ (83%), ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʢ ʙʦʛʘʪʩʪʚʫ ʧʦʯʚ. ʇʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʙʩʪʨʘʪʫ ʨʘʩʪʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʣʝʫʩʪʦʡʯʠʚʳʝ, ʪʘʢ ʢʘʢ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʘʩʦʣʝʥʥʳʤ ʠ ʩʦʣʦʥʮʝʚʘʪʳʤ ʣʫʛʘʤ ʠ ʧʨʠʤʦʨʩʢʦʡ ʧʨʠʙʨʝʞʥʦʡ 

ʧʦʣʦʩʝ. ʇʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʜʦʤʠʥʠʨʫʶʪ ʨʦʜʠʯʠ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ 

(70%), ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʠʱʝʚʳʝ (21%). ʏʝʪʳʨʝ ʚʠʜʘ ʨʘʩʪʝʥʠʡ ʧʨʠʤʝʥʷʶʪ ʢʘʢ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ, ʰʝʩʪʴ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʤʝʜʦʥʦʩʘʤʠ. ʈʘʥʞʠʨʦʚʘʥʠʝ ʚʠʜʦʚ ʧʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʩʪʝʥʠʡ (72%) ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʚʦʤʫ ʨʘʥʛʫ ʠ ʷʚʣʷʶʪʩʷ 
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ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʦʙʥʘʨʫʞʝʥʦ ʧʷʪʴ ʨʝʜʢʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ï ʢʘʪʨʘʥ ʤʦʨʩʢʦʡ (Crambe maritime L.) ï ʷʚʣʷʝʪʩʷ 

ʧʠʱʝʚʳʤ. ʇʦʧʫʣʷʮʠʠ ʢʘʪʨʘʥʘ ʧʦʣʥʦʯʣʝʥʥʳʝ, ʥʦ ʧʣʦʪʥʦʩʪʴ ʠʭ ʥʠʟʢʘʷ ʠʟ-ʟʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʨʠʤʦʨʩʢʦʡ ʟʦʥʝ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʢ 

ʩʦʭʨʘʥʝʥʠʶ ʚʠʜʦʚ ɼʈʂʈ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʩ ʫʯʝʪʦʤ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚʠʜʳ: C. maritime, Elytrigia elongata 

(Host) Nevski, Beckmannia eruciformis (L.) Host ʠ ʚʩʝ ʚʠʜʳ ʨʦʜʘ Medicago L. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʢʠʝ ʨʦʜʠʯʠ, ʢʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ, ʧʨʠʨʦʜʥʘʷ ʬʣʦʨʘ, 

ʧʦʧʫʣʷʮʠʷ, ʨʝʜʢʠʝ ʨʘʩʪʝʥʠʷ, ʤʝʨʳ ʦʭʨʘʥʳ. 
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Abstract 

 

Relevance: Flora inventory in the protected areas allows identification of rare 

and economically valuable species related to the cultivated plants. Pryazovsky State 

Natural Reserve of federal significance occupies 42.2 thousand hectares in the North-

Western part of Krasnodar region and is a part of the wetland of international 

importance "Delta of Kuban". Its flora has not been studied sufficiently. Object and 

method: Flora and vegetation of the ridges and the Azov sea coast of the Natural 

Reserve became the object of our study which was conducted by the routing method 

according to the seasons of the year for three years. Results and conclusions: The 

species diversity of the ridgesô herbaceous cover varied depending on topography and 

soil type. In general, the vegetation of the ridges can be attributed to the meadow type. 

A large part of the studied territory was occupied by steppe, saline and alkaline 

meadows. The areas along the roads were occupied by the most characteristic 

associations like reed-woodreed, couch grass-grass, sedge-grass, and the saline 

patches are characterized by coastal saltbrush-saltwort association. The studied flora 

includes 29 species of crop wild relatives (CWR) belonging to 23 genera and 7 

families. The Fabaceae contains the highest number of the species (12), the Poaceae 

is the next (11). The study of the ecological characteristics of CWR revealed a 

predominance of heliophilious plants (83%) that do not need rich soils. In relation to 

the substrate the plants are mainly salt-tolerant as they are confined to saline and 

alkaline meadows and seaside coastal strip. Relatives of forage plants (70%) dominate 

among the plants of the practical relevance, edible plants (21%) are less common. 

Four species of plants are used as medicinal, 6 species are sources of honey. The 
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ranking of species according to economic significance show that the majority of plants 

(72%) belong to the first rank and are cultivated. There are 5 rare plant species found 

in the reserve, one of them is spiny dogfish sea (Crambe maritime L.) is an edible 

plant. The populations of Crambe are well developed but their density is low due to 

anthropogenic impacts in the coastal area. While allocating priority to the conservation 

of species of CWR in the reserve according to their distribution it should be noted the 

presence of therare species C. maritime, Elytrigia elongata (Host) Nevski, 

Beckmannia eruciformis (L.) Host and all species of Medicago L. genus. 

 

Key words: wild relatives, cultivated plants, natural flora, population, rare 

plants, protection measures. 

 

ɺʚʝʜʝʥʠʝ 

 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, 

ʦʪʣʠʯʘʶʱʫʶʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʝʩʫʨʩʦʚ. ɿʜʝʩʴ 

ʨʘʩʧʦʣʦʞʝʥʳ ʮʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʠʤʝʶʱʠʝ ʨʘʟʥʳʡ ʩʪʘʪʫʩ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʩʦʙʳʡ ʨʝʞʠʤ ʦʭʨʘʥʳ. ʕʪʠ ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʚʳʩʦʢʦʝ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ, ʥʘʫʯʥʦʝ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʦʙʨʘʟʫʶʪ 

ʩʠʩʪʝʤʫ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ). 

ɼʝʡʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʆʆʇʊ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠ 

ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʢʠ, ʙʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ, ʟʘʢʘʟʥʠʢʠ, ʧʘʤʷʪʥʠʢʠ 

ʧʨʠʨʦʜʳ, ʘ ʪʘʢʞʝ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʤʝʩʪʥʦʩʪʠ ʠ ʢʫʨʦʨʪʳ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʅʘ ʟʘʧʘʜʝ ʢʨʘʷ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ 

ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʟʥʘʯʝʥʠʷ çɼʝʣʴʪʘ ʂʫʙʘʥʠè. ʆʥʠ ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 173 ʪʳʩ. ʛʘ ʠ 

ʚʢʣʶʯʘʶʪ ʛʨʫʧʧʫ ʣʠʤʘʥʦʚ ʤʝʞʜʫ ʨʝʢʘʤʠ ʂʫʙʘʥʴ ʠ ʇʨʦʪʦʢʘ ʠ ɸʭʪʘʨʦ-

ɻʨʠʚʝʥʩʢʫʶ ʩʠʩʪʝʤʫ ʣʠʤʘʥʦʚ ɺʦʩʪʦʯʥʦʛʦ ʇʨʠʘʟʦʚʴʷ. ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ʩ 

ʥʘʠʤʝʥʝʝ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ 

ʛʥʝʟʜʦʚʘʥʠʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʧʪʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʝʜʢʠʭ (ʢʘʨʘʚʘʡʢʠ, 

ʢʦʣʧʠʮʳ, ʢʫʣʠʢ-ʭʦʜʫʣʦʯʥʠʢ), ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʦʨʛʘʥʠʟʦʚʘʥʳ ʟʦʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʢʘʟʥʠʢʠ. 

ʇʨʠʘʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʙʳʣ ʩʦʟʜʘʥ ʚ 1958 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 42,2 ʪʳʩ. ʛʘ ʚ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ɺʩʷ ʪʝʨʨʠʪʦʨʠʷ ʟʘʢʘʟʥʠʢʘ ʚʭʦʜʠʪ ʚ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʦʝ ʫʛʦʜʴʝ çɼʝʣʴʪʘ ʂʫʙʘʥʠè. ɿʘʢʘʟʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʦʭʨʘʥʳ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ, ʢʘʙʘʥʘ, ʦʥʜʘʪʨʳ, ʚʳʜʨʳ, ʘ ʪʘʢʞʝ 

ʫʥʠʢʘʣʴʥʳʭ ʧʣʘʚʥʝʚʦ-ʣʠʤʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʇʨʠʘʟʦʚʴʷ ʩ ʢʦʤʧʣʝʢʩʘʤʠ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʦʡ, ʩʪʝʧʥʦʡ, ʩʦʣʦʥʯʘʢʦʚʦʡ ʠ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  
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ɿʥʘʯʠʤʦʩʪʴ ʣʶʙʦʡ ʆʆʇʊ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʭʨʘʥʝʥʠʠ ʥʝ ʪʦʣʴʢʦ 

ʨʝʜʢʠʭ ʚʠʜʦʚ, ʥʦ ʠ ʚʠʜʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʮʝʥʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʜʠʢʠʝ ʨʦʜʠʯʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ 

(ɼʈʂʈ). ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ɼʈʂʈ ʥʝ ʷʚʣʷʶʪʩʷ ʨʝʜʢʠʤʠ ʠʣʠ ʫʷʟʚʠʤʳʤʠ ʠ 

ʥʝ ʚʟʷʪʳ ʧʦʜ ʩʧʝʮʠʘʣʴʥʫʶ ʦʭʨʘʥʫ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤʠ ʠ ʥʘʠʙʦʣʝʝ 

ʥʘʜʝʞʥʳʤʠ ʨʝʟʝʨʚʘʪʘʤʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʛʝʥʦʬʦʥʜʘ ʩʪʘʥʦʚʷʪʩʷ 

ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʣʠʯʥʦʛʦ ʨʘʥʛʘ, ʥʘ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ 

ʚʠʜʳ ʧʨʦʠʟʨʘʩʪʘʶʪ. ʉʦʭʨʘʥʝʥʠʝ in situ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʪʘʢʠʭ 

ʚʠʜʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʥʘʨʫʰʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ 

(Katalogé, 2005). 

ɺʳʷʚʣʝʥʠʝ ɼʈʂʈ ʚʦ ʬʣʦʨʝ ʆʆʇʊ ʈʦʩʩʠʠ ʨʘʟʣʠʯʥʦʛʦ ʨʘʥʛʘ 

ʧʨʦʚʦʜʠʣʦʩʴ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʠʭ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʤʝʩʪ ʦʙʠʪʘʥʠʷ, ʦʙʠʣʠʷ, ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ (Gukov et al., 2009; 

Mel'nikova, 2009; Serova, Panin, 2009). ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʧʦʧʫʣʷʮʠʡ ʚʘʞʥʝʡʰʠʭ ʚʠʜʦʚ ɼʈʂʈ ʠ ʨʝʜʢʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʩ 

ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (Ivashhenko, 2009). 

ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʘʟʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʧʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʫʯʝʥʠʷ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʆʆʇʊ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʠ ʩʦʩʪʦʷʥʠʝ ʧʦʧʫʣʷʮʠʡ ʥʝʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ɼʈʂʈ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

 

ʇʨʠʘʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʣʘʚʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʂʫʙʘʥʦ-

ʇʨʠʘʟʦʚʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʟʘʢʘʟʥʠʢʘ ʧʨʦʭʦʜʠʪ ʧʦ 

ʨ. ʇʨʦʪʦʢʝ, ʟʘʧʘʜʥʘʷ ï ʧʦ ʚʦʩʪʦʯʥʦʤʫ ʧʦʙʝʨʝʞʴʶ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, 

ʶʞʥʘʷ ï ʧʦ ʜʦʨʦʛʝ ʦʪ ʩʪ. ʏʝʨʥʦʝʨʢʦʚʩʢʦʡ ʜʦ ʫʨʦʯʠʱʘ ʂʫʯʫʛʫʨʳ, 

ʚʦʩʪʦʯʥʘʷ ï ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʢʘʥʘʣʘʤ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ. ʆʩʥʦʚʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʟʘʢʘʟʥʠʢʘ ʟʘʥʷʪʘ ʧʣʘʚʥʷʤʠ (25,2 ʪʳʩ. ʛʘ) ʠ ʤʝʣʢʦʚʦʜʥʳʤʠ 

ʣʠʤʘʥʘʤʠ (9,9 ʪʳʩ. ʛʘ), ʦʩʪʘʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ ʛʨʷʜʳ, ʩʪʝʧʠ, 

ʩʦʣʦʥʯʘʢʠ ʠ ʝʨʠʢʠ (Slavjansk-na-Kubanié, 1995). ʇʣʘʚʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʟʘʙʦʣʦʯʝʥʥʫʶ ʤʝʩʪʥʦʩʪʴ, ʧʦʢʨʳʪʫʶ ʚ ʦʩʥʦʚʥʦʤ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʤ 

ʩʦʦʙʱʝʩʪʚʦʤ ʪʨʦʩʪʥʠʢʘ. ʅʘ ʛʨʷʜʘʭ, ʧʨʠʨʫʩʣʦʚʳʭ ʧʦʚʳʰʝʥʠʷʭ ʝʨʠʢʦʚ, 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ, ʜʦʨʦʛʠ) ʠ ʟʘʣʝʞʠ. ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʣʠʤʘʥʳ ʟʘʢʘʟʥʠʢʘ ï ɻʣʫʙʦʢʠʡ 

(ʛʣʫʙʠʥʘ ʚ ʩʨʝʜʥʝʤ 175 ʩʤ); ɼʦʣʛʠʡ, ʉʣʘʜʢʠʡ, ɻʦʨʴʢʠʡ, ɼʫʨʥʦʡ (ʛʣʫʙʠʥʘ 
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120ï150 ʩʤ). ʆʩʪʘʣʴʥʳʝ ʣʠʤʘʥʳ ʤʝʣʢʦʚʦʜʥʳ, ʛʣʫʙʠʥʘ ʠʭ ʩʦʩʪʘʚʣʷʝʪ 70ï

90 ʩʤ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜ ʚ ʜʝʣʴʪʦʚʳʭ ʣʠʤʘʥʘʭ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,4 ʜʦ 7,0%. 

ʉʣʘʜʢʦʚʩʢʘʷ ʛʨʫʧʧʘ ʣʠʤʘʥʦʚ ʠʤʝʝʪ ʧʨʝʩʥʫʶ ʚʦʜʫ, ʘ ɻʦʨʴʢʦʚʩʢʘʷ ï 

ʩʦʣʝʥʫʶ. ʃʠʤʘʥʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʫʟʢʠʤʠ ʛʠʨʣʘʤʠ ʰʠʨʠʥʦʡ 8ï10 ʤ, 

ʝʨʠʢʘʤʠ ʠ ʢʘʥʘʣʘʤʠ. ʏʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʚʥʝʡ ʠ ʣʠʤʘʥʦʚ (ʃʦʟʦʚʘʪʳʡ, 

ʄʫʩʠʮʠʝʚʩʢʠʡ) ʦʩʫʰʝʥʘ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜ ʧʦʩʝʚʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʨʠʩ ʠ ʢʫʢʫʨʫʟʘ. ʕʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʜʣʷ ʧʪʠʮ. 

ʂʦʥʪʘʢʪ ʤʦʨʷ ʠ ʨʝʢ ʩʦ ʩʪʝʧʴʶ ʩʦʟʜʘʣʠ ʚ ʟʘʢʘʟʥʠʢʝ ʫʥʠʢʘʣʴʥʦʝ 

ʩʦʯʝʪʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʂʣʠʤʘʪ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

10,5Áʉ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ 205ï220 ʜʥʝʡ. 

ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 450ï560 ʤʤ. ʈʝʣʴʝʬ ʧʣʦʩʢʠʡ, 

ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʝ ʧʨʝʚʳʰʘʶʪ 10 ʤ. ʊʠʧʠʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ ï ʨʫʩʣʘ ʝʨʠʢʦʚ, ʧʨʠʨʫʩʣʦʚʳʝ ʛʨʷʜʳ, ʤʝʞʛʨʷʜʦʚʳʝ 

ʧʦʥʠʞʝʥʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʢʘʥʘʣʳ, ʘ ʫ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ï ʧʝʩʯʘʥʳʝ ʠ 

ʨʘʢʫʰʝʯʥʳʝ ʙʘʨʳ. ʋʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚʳʩʦʢʠʡ ï 0ï4 ʤ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʤʝʩʪʘʤʠ ʩʣʠʚʘʶʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ, ʦʙʨʘʟʫʷ ʪʦʧʠ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʜʝʣʴʪʘ ʨ. ʂʫʙʘʥʠ ʩʣʦʞʝʥʘ ʯʝʪʚʝʨʪʠʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʝʝ ʧʨʝʜʝʣʘʭ ʧʦʯʚʳ ï ʘʣʣʶʚʠʘʣʴʥʳʝ, ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʵʪʦ ʛʣʠʥʳ, ʩʫʧʝʩʠ ʠ ʧʝʩʢʠ; ʚ ʧʨʠʤʦʨʩʢʦʡ ʟʦʥʝ ï ʧʝʩʯʘʥʦ-

ʨʘʢʫʰʝʯʥʳʝ. ʇʦʯʚʳ ʟʜʝʩʴ ʩʣʘʙʦʨʘʟʚʠʪʳ, ʛʫʤʫʩ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʇʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʫʶ ʧʦʣʦʩʫ ʟʘʥʠʤʘʶʪ ʧʨʠʤʦʨʩʢʠʝ ʩʦʣʦʥʯʘʢʠ. ɼʣʷ 

ʧʨʠʤʦʨʩʢʦ-ʣʠʤʘʥʥʦʡ ʧʦʣʦʩʳ ʭʘʨʘʢʪʝʨʥʳ ʩʦʣʦʥʯʘʢʠ ʣʫʛʦʚʳʝ ʠ ʣʫʛʦʚʦ-

ʙʦʣʦʪʥʳʝ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʨʠʘʟʦʚʩʢʠʭ ʧʣʘʚʥʝʡ ʧʦʯʚʳ ʙʦʣʦʪʥʳʝ 

ʠʣʠ ʧʣʘʚʥʝʚʳʝ: ʪʦʨʬʷʥʳʝ, ʪʦʨʬʷʥʦ-ʛʣʝʝʚʳʝ ʠ ʧʝʨʝʛʥʦʡʥʦ-ʛʣʝʝʚʳʝ 

(ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 3,2ï4,5%) (Val'kov et al., 1996).  

ʆʩʥʦʚʥʦʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʟʘʢʘʟʥʠʢʘ ï ʧʣʘʚʥʝʚʳʡ, ʛʜʝ 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʪʨʦʩʪʥʠʢʫ ʶʞʥʦʤʫ ï Phragmites 

australis (Cav.) ʊrin. ex Steud. ɺʩʣʝʜʩʪʚʠʝ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʠ ʧʣʘʚʥʝʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʌʣʦʨʘ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʛʨʷʜ ʠ ʧʦʙʝʨʝʞʴʷ ʩʪʘʣʘ ʦʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ ʚ ʪʝʯʝʥʠʝ 

ʪʨʝʭ ʣʝʪ. ɺʠʜʳ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ çʆʧʨʝʜʝʣʠʪʝʣʷ ʚʳʩʰʠʭ 

ʨʘʩʪʝʥʠʡ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʇʨʝʜʢʘʚʢʘʟʴʷè ʀ. ʉ. ʂʦʩʝʥʢʦ 

(Kosenko, 1970) ʠ çʌʣʦʨʳ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘè ɸ. ʉ. ɿʝʨʥʦʚʘ 

(Zernov, 2006), ʥʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʜʢʦʡ 

ʉ. ʂ. ʏʝʨʝʧʘʥʦʚʘ (Cherepanov, 1995). ɼʣʷ ʦʧʠʩʘʥʠʷ ɼʈʂʈ ʠʩʧʦʣʴʟʦʚʘʣʠ 

çʂʘʪʘʣʦʛ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ɺʀʈ: ɼʠʢʠʝ ʨʦʜʠʯʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ 
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ʈʦʩʩʠʠè (Katalog é, 2005) ʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ çɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʪʣʘʩ 

ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ: ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʩʪʝʥʠʷ, ʠʭ 

ʚʨʝʜʠʪʝʣʠ, ʙʦʣʝʟʥʠ ʠ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷè (Afonin et al., 2008). ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ ʧʨʠʤʝʥʠʣʠ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ʀʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʣʴʪʳ ʨ. ʂʫʙʘʥʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʇʝʨʚʳʝ ʧʦʩʝʣʝʥʠʷ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʪʥʦʩʷʪʩʷ ʢ III  ʪʳʩʷʯʝʣʝʪʠʶ ʜʦ ʥ. ʵ. ï ʚʨʝʤʝʥʠ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʮʝʥʘ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʠʤʠʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʟʝʤʣʝʜʝʣʠʷ ʥʝ ʦʢʘʟʳʚʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʣʘʥʜʰʘʬʪʳ. ʀ ʪʦʣʴʢʦ ʚ 

ʢʦʥʮʝ XVIII  ʚʝʢʘ, ʢʦʛʜʘ ʥʘʯʘʣʦʩʴ ʦʩʚʦʝʥʠʝ ʂʫʙʘʥʠ ʢʘʟʘʢʘʤʠ, 

ʩʝʣʠʚʰʠʤʠʩʷ ʚʜʦʣʴ ʚʦʜʥʳʭ ʘʨʪʝʨʠʡ ï ʂʫʙʘʥʠ, ʇʨʦʪʦʢʠ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʝʨʠʢʦʚ, ʜʝʣʴʪʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʘʢʪʠʚʥʦ ʚʦʚʣʝʯʝʥʳ ʚ ʩʬʝʨʫ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʜ ʧʘʰʥʶ ʟʘʥʠʤʘʣʠ 

ʛʨʷʜʳ ʩ ʣʝʛʢʠʤʠ ʧʦʯʚʘʤʠ. ʉ ʩʝʨʝʜʠʥʳ XIX  ʚʝʢʘ, ʢʦʛʜʘ ʥʝʦʩʚʦʝʥʥʳʭ ʛʨʷʜ 

ʧʦʯʪʠ ʥʝ ʦʩʪʘʣʦʩʴ, ʙʳʣʦ ʥʘʯʘʪʦ ʦʢʫʣʴʪʫʨʠʚʘʥʠʝ ʤʝʞʛʨʷʜʦʚʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʪʷʞʝʣʳʤʠ ʧʦʯʚʘʤʠ ʠ ʦʙʚʘʣʦʚʘʥʠʝ ʨʫʩʝʣ ʂʫʙʘʥʠ ʠ ʇʨʦʪʦʢʠ. 

ʆʜʥʘʢʦ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʯʝʣʦʚʝʢʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʜʝʣʴʪʝ ʨ. ʂʫʙʘʥʠ ʧʨʠʚʝʣʦ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ ʠ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʨʝʚʨʘʱʝʥʠʶ ʧʘʰʥʠ ʚ ʧʦʥʠʞʝʥʠʷʭ ʚ ʩʦʣʦʥʯʘʢʦʚʳʝ ʣʫʛʘ, 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʚ ʣʠʤʘʥʘʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʛʘʩʘʥʠʶ ʠʭ ʨʦʣʠ ʢʘʢ 

ʥʝʨʝʩʪʠʣʠʱ ʠ ʩʦʢʨʘʱʝʥʠʶ ʧʦʧʫʣʷʮʠʡ ʧʨʝʩʥʦʚʦʜʥʳʭ ʨʳʙ.  

ɺ 20-ʭ ʛʛ. ʍʍ ʚʝʢʘ ʥʘʯʘʣʠʩʴ ʜʝʡʩʪʚʠʷ ʧʦ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʶ 

ʩʣʦʞʠʚʰʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʇʨʦʠʟʚʦʜʠʣʘʩʴ ʨʘʩʯʠʩʪʢʘ ʨʫʩʝʣ ʠ 

ʦʙʚʦʜʥʝʥʠʝ ʫʛʘʩʰʠʭ ʝʨʠʢʦʚ ʠ ʨʫʢʘʚʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ 

ʧʦʜʘʯʠ ʚʦʜʳ ʥʘ ʥʠʭ ʩʪʨʦʠʣʠʩʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. 

ʇʨʦʢʣʘʜʳʚʘʣʠʩʴ ʢʘʥʘʣʳ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ ʠʟ ʨ. ʂʫʙʘʥʠ ʚ ʟʘʩʦʣʷʶʱʠʝʩʷ 

ʣʠʤʘʥʳ ʜʣʷ ʠʭ ʦʧʨʝʩʥʝʥʠʷ. ʇʝʨʚʳʝ ʦʧʠʩʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʇʨʠʘʟʦʚʩʢʠʭ ʧʣʘʚʥʝʡ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʟʘʧʘʩʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ 

ʚʠʜʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ ʚ 1919 ʛ. ʀ. ʉ. ʂʦʩʝʥʢʦ. ʆʥ 

ʦʪʤʝʯʘʣ ʥʝʦʙʳʢʥʦʚʝʥʥʫʶ ʙʝʜʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʪʨʦʩʪʥʠʢʦʚʳʭ ʠ 

ʪʨʦʩʪʥʠʢʦʚʦ-ʚʝʡʥʠʢʦʚʳʭ ʧʣʘʚʥʝʡ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʛʨʷʜ ʦʪʥʦʩʠʣ ʢ 

ʣʫʛʦʚʦʤʫ ʪʠʧʫ, ʦʪʤʝʯʘʷ ʦʪʩʫʪʩʪʚʠʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ ʙʳʣʘ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʠʤ ʢʘʢ ʚʳʛʦʥ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ (Kosenko, 1926).  
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ʆʙʚʘʣʦʚʘʥʠʝ ʨ. ʇʨʦʪʦʢʠ ʚ 1930 ʛ. ʧʨʝʢʨʘʪʠʣʦ ʩʚʦʙʦʜʥʳʡ ʧʨʠʪʦʢ 

ʧʨʝʩʥʦʡ ʚʦʜʳ ʠʟ ʨʝʢʠ ʚ ʧʣʘʚʥʝʚʫʶ ʟʦʥʫ ʠ ʦʙʫʩʣʦʚʠʣʦ ʠʥʪʝʥʩʠʚʥʦʝ 

ʦʩʫʰʝʥʠʝ ʧʦ ʚʩʝʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʙʣʘʛʦʜʘʨʷ 

ʫʤʝʥʴʰʝʥʠʶ ʥʘʧʦʨʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʳ, ʦʪʢʨʳʣʩʷ ʙʦʣʝʝ ʩʚʦʙʦʜʥʳʡ 

ʜʦʩʪʫʧ ʪʦʢʘʤ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʧʨʦʥʠʢʘʶʱʝʡ ʩʢʚʦʟʴ ʪʦʨʬʷʥʠʩʪʫʶ ʤʘʩʩʫ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʣʘʚʥʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʕʪʦ ʦʙʫʩʣʦʚʠʣʦ ʟʘʩʦʣʝʥʠʝ ʯʘʩʪʠ 

ʟʘʙʦʣʦʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚʙʣʠʟʠ ʥʝʢʦʛʜʘ ʧʨʝʩʥʦʚʦʜʥʳʭ ʣʠʤʘʥʦʚ 

ɻʣʫʙʦʢʠʡ ʠ ɼʦʣʛʠʡ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʯʘʩʪʴ ʧʣʘʚʥʝʡ ʧʝʨʝʞʠʚʘʣʘ ʧʨʦʮʝʩʩ 

ʨʝʛʨʝʩʩʠʠ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ. ʆʩʦʣʦʥʝʥʠʝ ʣʠʤʘʥʦʚ 

ʧʨʠʚʝʣʦ ʢ ʜʝʬʠʮʠʪʫ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʛʦʜʥʦʡ ʜʣʷ ʧʠʪʴʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʩʫʝhʥʠʷ ʦʜʥʠʭ ʣʠʤʘʥʦʚ ʠ ʦʩʦʣʦʥʝʥʠʷ ʜʨʫʛʠʭ ʧʣʘʚʥʝʚʳʝ ʘʩʩʦʮʠʘʮʠʠ 

ʦʪʩʪʫʧʠʣʠ ʚʛʣʫʙʴ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ 

ɸʟʦʚʩʢʦʤʫ ʤʦʨʶ, ʦʥʠ ʟʘʤʝʱʘʣʠʩʴ ʩʦʣʦʥʯʘʢʦʚʘʪʦʡ ʠ ʩʦʣʦʥʮʝʚʘʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʚ ʫʜʘʣʝʥʠʠ ʦʪ ʤʦʨʷ ï ʣʫʛʦʚʦʡ ʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ. 

ɺʩʣʝʜʩʪʚʠʝ ʙʳʩʪʨʦʛʦ ʫʩʳʭʘʥʠʷ ʠ ʦʩʦʣʦʥʝʥʠʷ (5ï6 ʣʝʪ) ʘʩʩʦʮʠʘʮʠʠ 

ʛʘʣʦʬʠʣʴʥʦʡ ʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʪʦʤ ʞʝ 

ʤʝʩʪʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʠʧʠʯʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʛʠʜʨʦʬʠʣʴʥʦʡ 

ʧʣʘʚʥʝʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ ʯʘʩʪʠ ʧʣʘʚʥʝʡ ʥʘʩʝʣʝʥʠʝ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʦ ʧʦʜ ʚʳʧʘʩ ʩʢʦʪʘ. ʅʘ ʫʞʝ ʨʘʩʧʘʭʘʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʳʣʘ ʫʥʠʯʪʦʞʝʥʘ 

ʮʝʣʠʢʦʤ, ʘ ʥʘ ʩʤʝʥʫ ʝʡ ʧʨʠʰʣʠ ʩʝʛʝʪʘʣʴʥʳʝ ʠ ʨʫʜʝʨʘʣʴʥʳʝ ʨʘʩʪʝʥʠʷ 

(Kosenko, 1934).  

ɺ 1930 ʛ. ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʜʝʣʴʪʳ 

ʨʝʢʠ ʂʫʙʘʥʠ ʩʜʝʣʘʣ ɸ. ʌ. ʌʣʝʨʦʚ. ʆʥ ʧʨʝʜʩʪʘʚʠʣ ʩʧʠʩʦʢ ʨʘʩʪʝʥʠʡ ʜʣʷ 

ʫʢʘʟʘʥʥʦʛʦ ʨʘʡʦʥʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ 535 ʚʠʜʦʚ ʮʚʝʪʢʦʚʳʭ ʠ ʚʳʩʰʠʭ 

ʩʧʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ (Flerov, 1930). ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʇʨʠʘʟʦʚʩʢʠʭ ʣʠʤʘʥʦʚ ʠ 

ʧʣʘʚʥʝʡ ʠʟʫʯʘʣʘʩʴ ʪʘʢʞʝ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʡ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʫʯʝʥʳʤʠ 

ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ (1928) ʠ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ɸʅ ʉʉʉʈ 

(1938) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (Shiffers, 1928). 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʠʟʫʯʝʥʠʝ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʫʙʘʥʩʢʠʭ ʣʠʤʘʥʦʚ 

ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʦ ɸ. ɻ. ʐʝʭʦʚʳʤ (Shekhov, 1972). ʇʦ ʝʛʦ ʜʘʥʥʳʤ, 

ʪʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʣʠʤʘʥʦʚ ʥʘʩʯʠʪʳʚʘʝʪ 103 ʚʠʜʘ ʨʘʩʪʝʥʠʡ, ʘ ʧʦ 

ʛʨʷʜʘʤ ʠ ʚʘʣʘʤ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 150 ʚʠʜʦʚ, 70 ʠʟ ʢʦʪʦʨʳʭ ï ʨʘʩʪʝʥʠʷ-

ʢʨʘʩʠʪʝʣʠ. ʆʜʥʘʢʦ ʵʪʠ ʜʘʥʥʳʝ ʧʨʠʚʦʜʷʪʩʷ ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʥʦ-

ʙʦʣʦʪʥʦʛʦ ʫʛʦʜʴʷ çɼʝʣʴʪʘ ʂʫʙʘʥʠè. ʇʦʩʣʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 1958 ʛ. 

ʇʨʠʘʟʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ 

ʬʣʦʨʳ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʢʘʟʥʠʢ ʧʦʜʚʝʨʞʝʥ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʣʠʷʥʠʶ: 

ʟʜʝʩʴ ʚʝʜʝʪʩʷ ʛʘʟʦʜʦʙʳʯʘ, ʚʳʨʘʱʠʚʘʶʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ, ʨʘʟʚʠʪʦ ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʚʳʧʘʩʘʝʪʩʷ ʩʢʦʪ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʨʘʩʧʦʣʦʞʝʥʦ 10 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʦʢʦʣʦ 7,5 ʪʳʩ. ʯʝʣʦʚʝʢ. ɺ 1990 ʛ. ʧʦʞʘʨ, 

ʚʩʧʳʭʥʫʚʰʠʡ ʠʟ-ʟʘ ʥʝʦʩʪʦʨʦʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩ ʦʛʥʝʤ, 

ʫʥʠʯʪʦʞʠʣ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʣʘʚʥʝʡ ʚ ʟʘʢʘʟʥʠʢʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 4 ʪʳʩ. ʛʘ. 

ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ ʠ ʫʥʠʯʪʦʞʝʥʠʶ ʨʷʜʘ ʤʝʩʪ ʠʭ ʦʙʠʪʘʥʠʷ 

(Slavjansk-na-Kubanié, 1995).  

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ 

ʟʘʢʘʟʥʠʢʘ ʠ ʚ ʝʛʦ ʙʫʬʝʨʥʦʡ ʟʦʥʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʠʩʦʚʳʤʠ ʯʝʢʘʤʠ. ʈʠʩ ʚ 

ʧʣʘʚʥʝʚʦʡ ʟʦʥʝ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʢʫʣʴʪʫʨʫ-ʤʝʣʠʦʨʘʥʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʠʩʦʚʳʝ ʧʦʣʷ ʩʣʫʞʘʪ 

ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ ʜʣʷ ʧʪʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʥʘʤʠ ʙʳʣʘ 

ʠʟʫʯʝʥʘ ʬʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʛʨʷʜ ʚʜʦʣʴ ʜʦʨʦʛ, ʩʦʝʜʠʥʷʶʱʠʭ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʙʘʟʳ ʦʪʜʳʭʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʦʩʪʫʧʥʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʢʘʟʘʣʘʩʴ 

ʪʦʣʴʢʦ ʫʟʢʘʷ ʧʦʣʦʩʘ ʰʠʨʠʥʦʡ 5ï20 ʤ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʜʦʨʦʛ, ʧʨʦʣʦʞʝʥʥʳʭ 

ʚʜʦʣʴ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ï ʢʘʥʘʣʦʚ, ʝʨʠʢʦʚ, ʣʠʤʘʥʦʚ, ï ʘ ʪʘʢʞʝ ʧʨʠʙʨʝʞʥʘʷ 

ʧʦʣʦʩʘ ʚʜʦʣʴ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʙʦʣʦʯʝʥʘ ʠ 

ʧʦʢʨʳʪʘ ʚ ʦʩʥʦʚʥʦʤ ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʪʨʦʩʪʥʠʢʘ. ɺʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʛʨʷʜ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʝʣʴʝʬʘ ʠ ʪʠʧʘ ʧʦʯʚʳ. ɺ ʮʝʣʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʛʨʷʜ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʣʫʛʦʚʦʤʫ ʪʠʧʫ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʣʠ 

ʦʩʪʝʧʥʝʥʥʳʝ, ʟʘʩʦʣʝʥʥʳʝ ʠ ʩʦʣʦʥʮʝʚʘʪʳʝ ʣʫʛʘ. ɼʣʷ ʫʯʘʩʪʢʦʚ ʚʜʦʣʴ ʜʦʨʦʛ 

ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʙʳʣʠ ʪʨʦʩʪʥʠʢʦʚʦ-ʚʝʡʥʠʢʦʚʦʝ, ʧʳʨʝʡʥʦ-ʟʣʘʢʦʚʦʝ, 

ʦʩʦʢʦʚʦ-ʟʣʘʢʦʚʦʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʜʣʷ ʟʘʩʦʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ï 

ʣʝʙʝʜʦʚʦ-ʩʦʣʝʨʦʩʦʚʦʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʇʨʠʘʟʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 29 ʚʠʜʦʚ ʜʠʢʠʭ ʨʦʜʠʯʝʡ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟ 23 

ʨʦʜʦʚ ʠ 7 ʩʝʤʝʡʩʪʚ. ʇʦ ʯʠʩʣʫ ʚʠʜʦʚ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʩʝʤʝʡʩʪʚʘ 

Fabaceae Lindl. (12 ʚʠʜʦʚ) ʠ Poaceae Barnh. (11 ʚʠʜʦʚ). ʅʘ ʜʦʣʶ ʵʪʠʭ ʜʚʫʭ 

ʩʝʤʝʡʩʪʚ ʧʨʠʭʦʜʠʪʩʷ 80% ɼʈʂʈ ʟʘʢʘʟʥʠʢʘ. ʉʝʤʝʡʩʪʚʦ Rosaceae Juss. 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʷ ʚʠʜʘʤʠ, ʦʩʪʘʣʴʥʳʝ ï ʦʜʥʠʤ ʚʠʜʦʤ. ʈʦʜ Medicago L. 

ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʚʠʜʘ, ʨʦʜʳ Lotus L., Melilotus Mill. ʠ Poa L. ï ʧʦ ʜʚʘ, 

ʦʩʪʘʣʴʥʳʝ ʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʦʜʥʠʤ ʚʠʜʦʤ (ʪʘʙʣ. 1).  
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ)  

 
 

 

ˉ 

 

 

ʉʝʤʝʡʩʪʚʦ 
ʅʘʟʚʘʥʠʝ ʚʠʜʘ 

(ʧʦ ʏʝʨʝʧʘʥʦʚʫ, 1995) 

ɾʠʟʥʝʥʥʘʷ 

ʬʦʨʤʘ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

1 2 3 4 5 

ʂʣʘʩʩ Magnoliopsida (ɼʚʫʜʦʣʴʥʳʝ) 

1 Apiaceae 

ʉʝʣʴʜʝʨʝʡʥʳʝ 

Daucus carota L. 

ʄʦʨʢʦʚʴ ʦʙʳʢʥʦʚʝʥʥʘʷ 

ɼʚʫʣʝʪʥʠʢ ʠʣʠ 

ʤʥʦʛʦʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʕʚʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

2 Asteraceae 

ɸʩʪʨʦʚʳʝ 

Cichorium intybus L. 

ʎʠʢʦʨʠʡ ʦʙʳʢʥʦʚʝʥʥʳʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʄʝʟʦʵʚʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

3 Brassicaceae  

ʂʘʧʫʩʪʥʳʝ 

Crambe maritime L. 

ʂʘʪʨʘʥ ʤʦʨʩʢʦʡ, 

ʤʦʨʩʢʘʷ ʢʘʧʫʩʪʘ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

ɻʘʣʦʬʠʪ 

4 Elaeagnaceae  

ʃʦʭʦʚʳʝ 

Elaeagnus angustifolia L. 

ʃʦʭ ʫʟʢʦʣʠʩʪʥʳʡ 

ʂʫʩʪʘʨʥʠʢ ʠʣʠ 

ʜʝʨʝʚʦ, 

ʬʘʥʝʨʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

ɻʘʣʦʬʠʪ 

5 Fabaceae  

ɹʦʙʦʚʳʝ 

Galega officinalis L. 

ʂʦʟʣʷʪʥʠʢ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʢʨʠʧʪʦʬʠʪ, 

ʛʝʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʵʚʪʨʦʬ 

ʉʮʠʦʛʝʣʠʦʬʠʪ 

6 Lathyrus tuberosus L. 

ʏʠʥʘ ʢʣʫʙʥʝʥʦʩʥʘʷ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʢʨʠʧʪʦʬʠʪ, 

ʛʝʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʵʚʪʨʦʬ 

ʉʮʠʦʛʝʣʠʦʬʠʪ 

7 Lotus corniculatus L. 

ʃʷʜʚʝʥʝʮ ʨʦʛʘʪʳʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʄʝʟʦʵʚʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

8 L. tenuis Waldst. & Kit. 

ex Willd. 

ʃʷʜʚʝʥʝʮ ʪʦʥʢʠʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

9 Medicago caerulea  

Less. ex Ledeb. 

ʃʶʮʝʨʥʘ ʛʦʣʫʙʘʷ 

 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʢʨʠʧʪʦʬʠʪ, 

ʛʝʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

10  M. falcata L. 

ʃʶʮʝʨʥʘ ʩʝʨʧʦʚʠʜʥʘʷ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʢʨʠʧʪʦʬʠʪ, 

ʛʝʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʄʝʟʦʵʚʪʨʦʬ 

ʉʮʠʦʛʝʣʠʦʬʠʪ 
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11  M. lupulina L. 

ʃʶʮʝʨʥʘ 

ʭʤʝʣʝʚʠʜʥʘʷ 

ʆʜʥʦʣʝʪʥʠʢ, 

ʪʝʨʦʬʠʪ ʠʣʠ 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

12 M. sativa L. 

ʃʶʮʝʨʥʘ ʧʦʩʝʚʥʘʷ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʢʨʠʧʪʦʬʠʪ, 

ʛʝʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʵʚʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

13 Melilotus albus Medik. 

ɼʦʥʥʠʢ ʙʝʣʳʡ 

ɼʚʫʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʆʣʠʛʦʤʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

14 M. officinalis (L.) Pall. 

ɼʦʥʥʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ 

ɼʚʫʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʄʝʟʦʵʚʪʨʦʬ 

ʉʮʠʦʛʝʣʠʦʬʠʪ 

15 Trifolium pratense L. 

ʂʣʝʚʝʨ ʣʫʛʦʚʦʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

16 Vicia hirsutʘ (L.)  

S. F. Gray 

ɻʦʨʦʰʝʢ ʚʦʣʦʩʠʩʪʳʡ 

ʆʜʥʦʣʝʪʥʠʢ, 

ʪʝʨʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

17 Rosaceae  

ʈʦʟʦʚʳʝ 

Prunus spinosa L.   

ʉʣʠʚʘ ʢʦʣʶʯʘʷ, ʪʝʨʥ 

ʂʫʩʪʘʨʥʠʢ ʠʣʠ 

ʥʝʙʦʣʴʰʦʝ 

ʜʝʨʝʚʦ 

ʬʘʥʝʨʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

ʂʘʣʴʮʝʬʠʪ 

18 Rubus caesius L. 

ɽʞʝʚʠʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

ʂʫʩʪʘʨʥʠʢ, 

ʬʘʥʝʨʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

ʂʣʘʩʩ Liliopsida (ʆʜʥʦʜʦʣʴʥʳʝ) 

19 Poaceae 

ʄʷʪʣʠʢʦʚʳʝ 

 

Aegilops cylindrica  Host  

ʕʛʠʣʦʧʩ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʆʜʥʦʣʝʪʥʠʢ, 

ʪʝʨʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

ɻʘʣʦʬʠʪ 

20 Alopecurus pratensis L.  

ʃʠʩʦʭʚʦʩʪ ʣʫʛʦʚʦʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʢʨʠʧʪʦʬʠʪ, 

ʛʝʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

21 Beckmannia eruciformis 

(L.) Host 

ɹʝʢʤʘʥʠʷ ʦʙʳʢʥʦʚʝʥʥʘʷ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʢʨʠʧʪʦʬʠʪ, 

ʛʝʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

22 Bromus mollis L. 

ʂʦʩʪʝʨ ʤʷʛʢʠʡ 

 

ʆʜʥʦʣʝʪʥʠʢ, 

ʪʝʨʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʕʚʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

23  Echinochloa crusgalli 

(L.) Beauv. 

ɽʞʦʚʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

ʆʜʥʦʣʝʪʥʠʢ, 

ʪʝʨʦʬʠʪ 

ʄʝʟʦʛʠʛʨʦʬʠʪ 

ʄʝʟʦʵʚʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 
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ʦʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

1 2 3 4 5 

24  Elytrigia elongata (Host) 

Nevski   

ʇʳʨʝʡ ʫʜʣʠʥʝʥʥʳʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

ɻʘʣʦʬʠʪ 

25 Festuca pratensis Hudson 

ʆʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʢʨʠʧʪʦʬʠʪ, 

ʛʝʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʵʚʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

26 Leymus racemosus  

ssp. sabulosus (Bieb.)  

Tzvel. 

ʂʦʣʦʩʥʷʢ ʯʝʨʥʦʤʦʨʩʢʠʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʢʨʠʧʪʦʬʠʪ, 

ʛʝʦʬʠʪ 

ʂʩʝʨʦʤʝʟʦʬʠʪ 

ʆʣʠʛʦʤʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

ʇʩʘʤʤʦʬʠʪ 

27 Lolium perenne L. 

ʇʣʝʚʝʣ ʤʥʦʛʦʣʝʪʥʠʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

28 Poa pratensis L. 

ʄʷʪʣʠʢ ʣʫʛʦʚʦʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʛʝʤʠʢʨʠʧʪʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʵʚʪʨʦʬ 

ɻʝʣʠʦʬʠʪ 

29 P. trivialis L. 

ʄʷʪʣʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

ʄʥʦʛʦʣʝʪʥʠʢ, 

ʢʨʠʧʪʦʬʠʪ, 

ʛʝʦʬʠʪ 

ʄʝʟʦʬʠʪ 

ʄʝʟʦʪʨʦʬ 

ʉʮʠʦʛʝʣʠʦʬʠʪ 

 

ɺ ʩʧʝʢʪʨʝ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʧʨʝʦʙʣʘʜʘʶʪ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʷʥʠʩʪʳʝ 

ʨʘʩʪʝʥʠʷ (66%): ʢʨʠʧʪʦʬʠʪʳ, ʛʝʦʬʠʪʳ ʠ ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ (10 ʠ 9 ʚʠʜʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 7 ʚʠʜʦʚ (24%) ï ʤʘʣʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ: ʛʝʤʠʢʨʠʧʪʦʬʠʪʳ 

ʠʣʠ ʪʝʨʦʬʠʪʳ. 3 ʚʠʜʘ (10%) ʦʪʥʦʩʷʪʩʷ ʢ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʤ 

(ʬʘʥʝʨʦʬʠʪʘʤ). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʜʨʝʚʝʩʥʳʤ ʨʘʩʪʝʥʠʝʤ ʥʘ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʟʘʥʦʩʥʦʡ ʚʠʜ ʘʟʠʘʪʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʣʦʭ ʫʟʢʦʣʠʩʪʥʳʡ (Elaeagnus angustifolia L.), ʫʩʪʦʡʯʠʚʳʡ ʢ ʟʘʩʦʣʝʥʠʶ 

ʧʦʯʚ ʠ ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʚʜʦʣʴ ʜʦʨʦʛ, ʚ ʧʦʩʝʣʢʘʭ ʠ ʥʘ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ. 

ʕʪʦ ʨʘʩʪʝʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʢʘʢ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʪʘʢ ʠ ʚ 

ʥʘʪʫʨʘʣʠʟʦʚʘʚʰʝʤʩʷ ʚʠʜʝ ʩʧʦʨʘʜʠʯʝʩʢʠ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ. 

ʊʝʨʥ (Prunus spinosa L.) ʠ ʝʞʝʚʠʢʘ (Rubus caesius L.) ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ 

ʧʦ ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (17 ʚʠʜʦʚ ʠʟ 19) 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʣʫʛʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʢʘʥʘʣʦʚ ʠ 

ʝʨʠʢʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʦʢʨʘʠʥʘʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʩʨʝʜʠ 

ʥʠʭ ʨʘʩʪʝʥʠʡ, ʠʤʝʶʱʠʭ ʢʦʨʤʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʦʙʫʩʣʦʚʠʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜ ʚʳʧʘʩ ʩʢʦʪʘ. ɼʚʘ ʚʠʜʘ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ Crambe maritime L. ʠ 

Leymus racemosus ssp. sabulosus (Bieb.) Tzvel. ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʥʘ 

ʧʦʙʝʨʝʞʴʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʥʘ ʧʝʩʯʘʥʦ-ʨʘʢʫʰʝʯʥʳʭ ʧʦʯʚʘʭ.  
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ʆʜʥʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ ʜʠʢʠʭ ʨʦʜʠʯʝʡ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʧʨʘʚʠʣʦ 

ʪʦʣʴʢʦ ʧʦ ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʟʘʢʘʟʥʠʢʘ, ʛʜʝ 

ʨʘʟʨʝʰʝʥʦ ʚʳʨʘʱʠʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʆʜʥʦ ʠʟ ʥʠʭ ï 

Echinochloa crusgalli (L.) Beauv. ʷʚʣʷʝʪʩʷ ʟʣʦʩʪʥʳʤ ʩʦʨʥʷʢʦʤ ʨʠʩʦʚʳʭ 

ʧʦʣʝʡ, ʘ ʪʘʢʠʝ ʨʘʩʪʝʥʠʷ, ʢʘʢ Aegilops cylindrica Host ʠ Medicago lupulina 

L. ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʚʘʣʘʭ ʨʠʩʦʚʳʭ ʩʠʩʪʝʤ.  

ʀʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɼʈʂʈ ʚʳʷʚʠʣʦ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʚʝʪʦʣʶʙʠʚʳʭ ʨʘʩʪʝʥʠʡ (83%), ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʢ 

ʙʦʛʘʪʩʪʚʫ ʧʦʯʚ. ʄʝʟʦʪʨʦʬʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 15 ʚʠʜʘʤʠ (52%); 

ʤʝʟʦʵʚʪʨʦʬʳ ï 10 ʚʠʜʘʤʠ (35%); ʨʘʩʪʝʥʠʷ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʙʝʜʥʳʤ 

ʧʦʯʚʘʤ (ʦʣʠʛʦʤʝʟʦʪʨʦʬʳ) ʠ ʧʦʯʚʘʤ, ʙʦʛʘʪʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ 

(ʵʚʪʨʦʬʳ), ʩʦʜʝʨʞʘʪ ʧʦ ʜʚʘ ʚʠʜʘ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʣʘʛʝ ʧʨʠʤʝʨʥʦ 

ʧʦʨʦʚʥʫ ʨʘʩʪʝʥʠʡ ʚʣʘʛʦʣʶʙʠʚʳʭ, ʨʘʩʪʫʱʠʭ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʦʜʪʘʧʣʠʚʘʝʤʳʭ ʣʫʛʘʭ (55%), ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʜʦʣʴ ʜʦʨʦʛ ʥʘ ʛʨʷʜʘʭ (45%). ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʙʩʪʨʘʪʫ 

ʨʘʩʪʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʣʝʫʩʪʦʡʯʠʚʳʝ, ʪʘʢ ʢʘʢ ʧʨʠʫʨʦʯʝʥʳ ʠʣʠ ʢ 

ʟʘʩʦʣʝʥʥʳʤ ʠ ʩʦʣʦʥʮʝʚʘʪʳʤ ʣʫʛʘʤ, ʠʣʠ ʢ ʧʨʠʤʦʨʩʢʦʡ ʧʨʠʙʨʝʞʥʦʡ 

ʧʦʣʦʩʝ.  

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ɼʈʂʈ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʡ ʠʭ ʧʨʠʦʨʠʪʝʪ ʢ 

ʩʦʭʨʘʥʝʥʠʶ ʚ ʤʝʩʪʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʨʘʩʪʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʠʜʦʚ 

ɼʈʂʈ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʘʟʦʚʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ, ʧʦ 

ʢʨʠʪʝʨʠʷʤ ʠʭ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʥʘʫʯʥʦʡ ʧʨʘʢʪʠʢʝ ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʥʛʘ ʧʦ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ 

ʩ ʢʫʣʴʪʫʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʩʦʛʣʘʩʥʦ çʂʘʪʘʣʦʛʫ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ɺʀʈ: 

ɼʠʢʠʝ ʨʦʜʠʯʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʈʦʩʩʠʠè (Katalog é, 2005). 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʜʦʤʠʥʠʨʫʶʪ 

ʨʦʜʠʯʠ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ (70%), ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʠʱʝʚʳʝ ʨʘʩʪʝʥʠʷ 

(21%), ʯʝʪʳʨʝ ʚʠʜʘ ʨʘʩʪʝʥʠʡ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʳʝ, ʰʝʩʪʴ ʚʠʜʦʚ 

ʷʚʣʷʶʪʩʷ ʤʝʜʦʥʦʩʘʤʠ (ʪʘʙʣ. 2).  

ʊʘʢʠʝ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ Fabaceae, ʢʘʢ Galega officinalis L., Lotus 

corniculatus L., Melilotus albus Medik. ʧʨʠʤʝʥʷʶʪ ʚ ʢʘʯʝʩʪʚʝ ʟʝʣʝʥʦʛʦ 

ʫʜʦʙʨʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ. Medicago sativa L. 

ʚʳʨʘʱʠʚʘʶʪ ʚ ʨʠʩʦʚʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʥʘ 

ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʙʫʬʝʨʥʦʡ ʟʦʥʝ ʟʘʢʘʟʥʠʢʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʨʘʩʪʝʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʭ 
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ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʛʨʷʜʘʭ ʠ ʧʦ ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ. ʉʨʝʜʠ ɼʈʂʈ 

ʟʘʢʘʟʥʠʢʘ ʪʦʣʴʢʦ ʜʚʘ ʚʠʜʘ ʠʤʝʶʪ ʪʝʭʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

 
ʊʘʙʣʠʮʘ 2. ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʠʢʠʭ ʨʦʜʠʯʝʡ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ 

(ʇʨʠʘʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ) 

 
ˉ 

ʧ/ʧ 

ʅʘʟʚʘʥʠʝ ʚʠʜʘ ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʈʘʥʛ 

1 Daucus carota L. ʇʠʱʝʚʦʝ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ 1 

2 Cichorium intybus L. ʇʠʱʝʚʦʝ, ʤʝʜʦʥʦʩ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ 1 

3 Crambe maritime L. ʇʠʱʝʚʦʝ 1 

4 Elaeagnus angustifolia L. ʇʠʱʝʚʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ, 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ 

1 

5 Galega officinalis L. ʂʦʨʤʦʚʦʝ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ, ʤʝʜʦʥʦʩ 3 

6 Lathyrus tuberosus L. ʂʦʨʤʦʚʦʝ, ʜʝʢʦʨʘʪʠʚʥʦʝ 5 

7 Lotus corniculatus L. ʂʦʨʤʦʚʦʝ 1 

8 L. tenuis Waldst. & Kit. ex 

Willd. 

ʂʦʨʤʦʚʦʝ 4 

9 Medicago caerulea Less. ex 

Ledeb. 

ʂʦʨʤʦʚʦʝ 1 

10 M. falcata L. ʂʦʨʤʦʚʦʝ 1 

11 M. lupulina L. ʂʦʨʤʦʚʦʝ 1 

12 M. sativa L. ʂʦʨʤʦʚʦʝ 1 

13 Melilotus albus Medik. ʄʝʜʦʥʦʩ, ʬʠʪʦʤʝʣʠʦʨʘʥʪ 1 

14 M. officinalis (L.) Pall. ʄʝʜʦʥʦʩ, ʣʝʢʘʨʩʪʚʝʥʥʦʝ, 

ʪʝʭʥʠʯʝʩʢʦʝ 

1 

15 Trifolium pratense L. ʂʦʨʤʦʚʦʝ 1 

16 Vicia hirsutʘ (L.) S. F. Gray ʂʦʨʤʦʚʦʝ 3 

17 Prunus spinosa L. ʇʠʱʝʚʦʝ, ʤʝʜʦʥʦʩ, ʜʝʢʦʨʘʪʠʚʥʦʝ 1 

18 Rubus caesius L. ʇʠʱʝʚʦʝ, ʤʝʜʦʥʦʩ 1 

19 Aegilops cylindrica  Host ʂʦʨʤʦʚʦʝ 2 

20 Alopecurus pratensis L. ʂʦʨʤʦʚʦʝ 1 

21 Beckmannia eruciformis (L.) 

Host 

ʂʦʨʤʦʚʦʝ 1 

22 Bromus mollis L. ʂʦʨʤʦʚʦʝ 4 

23 Echinochloa crusgalli (L.) 

Beauv. 

ʂʦʨʤʦʚʦʝ 4 

24 Elytrigia elongata (Host) 

Nevski 

ʂʦʨʤʦʚʦʝ 1 

25 Festuca pratensis Hudson ʂʦʨʤʦʚʦʝ 1 

26 Leymus racemosus ssp. 

sabulosus (Bieb.) Tzvel. 

ʌʠʪʦʤʝʣʠʦʨʘʥʪ 5 

27 Lolium perenne L. ʂʦʨʤʦʚʦʝ 1 

28 Poa pratensis L. ʂʦʨʤʦʚʦʝ 1 

29 P. trivialis L. ʂʦʨʤʦʚʦʝ 1 
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ʊʘʢ, Melilotus officinalis (L.) Pall. ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʠʢʝʨʦ-ʚʦʜʦʯʥʦʡ ʠ 
ʪʘʙʘʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʢʫʤʘʨʠʥʦʚ. 
Elaeagnus ʘngustifolia ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʝʣʦʚʝʢʦʤ 
ʨʘʩʪʝʥʠʡ ʠʟ ʚʩʝʭ ʥʘʤʠ ʠʟʫʯʝʥʥʳʭ, ʩʦʜʝʨʞʠʪ ʢʘʤʝʜʴ ʠ ʧʦʵʪʦʤʫ ʝʛʦ 
ʧʨʠʤʝʥʷʶʪ ʚ ʣʘʢʦ-ʢʨʘʩʦʯʥʦʡ ʠ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʘʩʪʝʥʠʷ, 
ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʫ Melilotus, ʠ ʟʣʘʢ Leymus racemosus ssp. sabulosus 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʬʠʪʦʤʝʣʠʦʨʘʥʪʦʚ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 
ʧʝʩʯʘʥʳʭ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʧʦʯʚ. ʂʦʣʦʩʥʷʢ, ʠʣʠ ʚʦʣʦʩʥʝʮ ʯʝʨʥʦʤʦʨʩʢʠʡ 
ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʟʘʢʘʟʥʠʢʝ ʧʦ ʚʩʝʤʫ ʧʦʙʝʨʝʞʴʶ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʚ ʩʦʩʪʘʚʝ 
ʧʩʘʤʤʦʬʠʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʅʝʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʦʪʤʝʯʝʥʦ ʪʘʢʞʝ 
ʚ ʫʩʪʴʝ ʨʝʢʠ ʇʨʦʪʦʢʠ ʚʙʣʠʟʠ ʩʝʣʘ ɸʯʫʝʚʦ ʥʘ ʚʳʥʝʩʝʥʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 
ʧʝʩʯʘʥʦ-ʨʘʢʫʰʝʯʥʳʭ ʧʦʯʚʘʭ. 

ʉʨʝʜʠ ʢʦʨʤʦʚʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʨʘʩʪʝʥʠʷ, 
ʫʩʪʦʡʯʠʚʳʝ ʢ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ: Elytrigia elongate (Host) Nevski, 
Beckmannia eruciformis (L.) Host, Lotus tenuis Waldst. & Kit . ex Willd . 
ʠ ʜʨʫʛʠʝ. ʇʳʨʝʡ ʫʜʣʠʥʝʥʥʳʡ ʨʘʩʪʝʪ ʧʦʣʦʩʦʡ ʚʜʦʣʴ ʛʨʫʥʪʦʚʦʡ ʜʦʨʦʛʠ, 
ʚʝʜʫʱʝʡ ʦʪ ʩʪʘʥʠʮʳ ʏʝʨʥʦʝʨʢʦʚʩʢʦʡ ʢ ʫʨʦʯʠʱʫ ʂʫʯʫʛʫʨʳ, ʘ ʪʘʢʞʝ 
ʦʙʨʘʟʫʝʪ ʜʝʨʥʦʚʠʥʳ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʣʫʛʘʭ ʚ ʩʦʦʙʱʝʩʪʚʝ ʩ ʧʳʨʝʝʤ 
ʘʟʦʚʩʢʠʤ ï Elytrigia maeotica (Prokud.) Prokud. ɸʥʘʣʠʟ ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ 
ʧʦʯʚʳ ʚ ʤʝʩʪʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʳʨʝʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʅ ʩʦʩʪʘʚʣʷʝʪ 8,0ï8,2, 
ʭʘʨʘʢʪʝʨ ʟʘʩʦʣʝʥʠʷ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʡ.  

ʈʘʥʞʠʨʦʚʘʥʠʝ ʚʠʜʦʚ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʟʥʘʯʠʤʦʩʪʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʩʪʝʥʠʡ (72%) ʦʪʥʦʩʷʪʩʷ ʢ 
ʧʝʨʚʦʤʫ ʨʘʥʛʫ ʠ ʷʚʣʷʶʪʩʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ. ʆʜʠʥ ʚʠʜ ï Aegilops 
ʩylindrica ï ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʪʦʨʦʤʫ ʨʘʥʛʫ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʝʣʝʢʮʠʠ ʤʷʛʢʦʡ 
ʧʰʝʥʠʮʳ. ʂ ʪʨʝʪʴʝʤʫ ʠ ʧʷʪʦʤʫ ʨʘʥʛʘʤ ʦʪʥʦʩʷʪʩʷ ʧʦ ʜʚʘ ʚʠʜʘ ʜʠʢʠʭ 
ʨʦʜʠʯʝʡ, ʢ ʯʝʪʚʝʨʪʦʤʫ ï ʪʨʠ ʚʠʜʘ. ʊʘʢʦʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ 
ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʟʘʢʘʟʥʠʢʘ ɼʈʂʈ, ʚʚʝʜʝʥʥʳʭ ʚ ʢʫʣʴʪʫʨʫ ʠ 
ʠʤʝʶʱʠʭ ʩʦʨʪʘ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 
ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚ ʦʭʨʘʥʷʝʤʦʡ ʟʦʥʝ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ 
ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 
ʧʦʣʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʬʣʦʨʳ ʇʨʠʘʟʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʧʨʠʨʦʜʥʦʛʦ ʟʘʢʘʟʥʠʢʘ. ɺʦʟʤʦʞʥʦ, ʤʝʥʝʝ ʟʥʘʯʠʤʳʝ ʨʘʩʪʝʥʠʷ ʥʝ ʙʳʣʠ 
ʫʯʪʝʥʳ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 
ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʦʙʥʘʨʫʞʝʥʦ ʧʷʪʴ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 
ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʮʝʥʥʦʩʪʴ. ʊʘʢ, ʜʚʘ ʚʠʜʘ ʨʝʜʢʠʭ 
ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʧʠʱʝʚʳʤʠ: ʢʘʪʨʘʥ ʤʦʨʩʢʦʡ (Crambe maritime), 
ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘ ʧʨʠʤʦʨʩʢʠʭ ʧʝʩʢʘʭ, ʠ ʯʠʣʠʤ, ʠʣʠ 
ʚʦʜʷʥʦʡ ʦʨʝʭ ʘʟʦʚʩʢʠʡ (Trapa maeotica Woronow), ʦʪʤʝʯʝʥʥʳʡ ʚ 
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ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʢʘʥʘʣʝ ʚ 5 ʢʤ ʦʪ ʙʝʨʝʛʘ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ, ʛʜʝ ʦʙʨʘʟʫʝʪ 
ʩʧʣʦʰʥʳʝ ʟʘʨʦʩʣʠ. ʂʝʥʜʳʨʴ ʩʘʨʤʘʪʩʢʠʡ (Trachomitum sarmatiense 
Woodson), ʧʦʧʫʣʷʮʠʷ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʝʥʘ ʥʘ ʦʢʨʘʠʥʝ ʭʫʪʦʨʘ ʉʣʦʙʦʜʢʘ, 
ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʝ ʨʘʩʪʝʥʠʝ (ʧʨʷʜʠʣʴʥʦʝ) ʠ 
ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʙʣʘʛʦʜʘʨʷ 
ʩʦʜʝʨʞʘʥʠʶ ʚ ʢʦʨʥʝʚʠʱʘʭ ʩʝʨʜʝʯʥʳʭ ʛʣʠʢʦʟʠʜʦʚ.  

ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʨʝʜʢʠʭ ʚʠʜʦʚ ʢ ɼʈʂʈ ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ï 
ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ Brassicaceae ʢʘʪʨʘʥ ʤʦʨʩʢʦʡ, ʠʣʠ ʤʦʨʩʢʘʷ 
ʢʘʧʫʩʪʘ. ʕʪʦ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦ-ʘʪʣʘʥʪʠʯʝʩʢʠʡ ʣʠʪʦʨʘʣʴʥʳʡ ʚʠʜ, 
ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʚ ʟʦʥʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 
ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ. Crambe maritime ʚʥʝʩʝʥ ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫ 
ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷè, ʢʘʪʝʛʦʨʠʷ 2 ï ʫʷʟʚʠʤʳʡ ʚʠʜ (Red booké, 2007). 
ʂʘʪʨʘʥ ʦʪʣʠʯʘʝʪʩʷ ʫʟʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 
ʟʘʢʘʟʥʠʢʘ ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʚ ʩʦʩʪʘʚʝ 
ʛʘʣʦʬʠʣʴʥʦʡ ʠ ʧʩʘʤʤʦʬʠʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʙʱʝʩʪʚʝ ʩ ʧʦʣʳʥʴʶ, 
ʣʘʪʫʢʦʤ ʪʘʪʘʨʩʢʠʤ, ʚʦʣʦʩʥʝʮʦʤ ʯʝʨʥʦʤʦʨʩʢʠʤ, ʩʠʥʝʛʦʣʦʚʥʠʢʦʤ ʤʦʨʩʢʠʤ. 
ʀʟ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʨʘʩʪʝʪ ʢʘʪʨʘʥ, ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ 
ʣʦʭ ʫʟʢʦʣʠʩʪʥʳʡ. ʇʦʧʫʣʷʮʠʠ ʢʘʪʨʘʥʘ ʧʦʣʥʦʯʣʝʥʥʳʝ, ʥʦ ʧʣʦʪʥʦʩʪʴ ʠʭ 
ʥʠʟʢʘʷ. ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ C. maritime ʧʦʜʚʝʨʞʝʥʳ 
ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʣʠʷʥʠʶ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʨʘʟʤʝʱʝʥʳ ʜʚʘ 
ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʣʷʞʘ ʠ ʥʝʩʢʦʣʴʢʦ ʙʘʟ ʦʪʜʳʭʘ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ 
ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʠʤʦʨʩʢʦʡ ʧʦʣʦʩʝ. ɻʝʥʝʨʘʪʠʚʥʳʝ 
ʦʩʦʙʠ ʢʘʪʨʘʥʘ ʥʘ ʧʣʷʞʝ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʳ ʦʭʨʘʥʳ ʚ ʫʨʦʯʠʱʝ 
ʂʫʯʫʛʫʨʳ, ʥʘ ʪʝʭ ʫʯʘʩʪʢʘʭ ʧʦʙʝʨʝʞʴʷ, ʛʜʝ ʢʘʪʨʘʥ ʤʦʨʩʢʦʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ 
ʩʦʦʙʱʝʩʪʚʝ ʩ ʜʨʫʛʠʤ ʫʷʟʚʠʤʳʤ ʚʠʜʦʤ ʩʠʥʝʛʦʣʦʚʥʠʢʦʤ ʤʦʨʩʢʠʤ 
(Eryngium maritimum L.), ʚʥʝʩʝʥʥʳʤ ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʉʌʉʈè (Krasnaja 
knigaé, 1988). ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʨʝʪʠʪʴ ʧʨʦʝʟʜ ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʩʨʝʜʩʪʚ ʧʦ ʣʠʪʦʨʘʣʴʥʦʡ ʧʦʣʦʩʝ ʢ ʧʣʷʞʫ ʦʪ ʩʝʣʘ ɸʯʫʝʚʦ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʠʩʪʝʤʘ ʦʭʨʘʥʳ ʚ 
ʇʨʠʘʟʦʚʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʟʘʢʘʟʥʠʢʝ ʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʤ 
ʫʛʦʜʴʝ çɼʝʣʴʪʘ ʂʫʙʘʥʠè ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 
ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ɼʈʂʈ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ 
ʧʨʠʦʨʠʪʝʪʥʳʭ ʢ ʩʦʭʨʘʥʝʥʠʶ ʚʠʜʦʚ ɼʈʂʈ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ ʩ 
ʫʯʝʪʦʤ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚʠʜʳ 
Crambe maritime, Elytrigia elongata, Beckmannia ʝruciformis, Lotus tenuis, ʘ 
ʪʘʢʞʝ ʚʩʝ ʚʠʜʳ ʨʦʜʘ Medicago. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ 
ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʦʧʫʣʷʮʠʡ ʵʪʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 
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ɿʘʢʣʶʯʝʥʠʝ 
 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 
ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ. ɺʚʝʜʝʥʠʝ ʚ 
ʢʫʣʴʪʫʨʫ ʥʦʚʳʭ ʨʘʩʪʝʥʠʡ ʥʝ ʪʦʣʴʢʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝ 
ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʜʘʞʝ ʨʘʩʰʠʨʝʥʠʶ 
ʛʝʥʦʬʦʥʜʘ. ʄʝʪʦʜ ʩʦʭʨʘʥʝʥʠʷ ʨʘʩʪʝʥʠʡ in situ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 
ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʆʆʇʊ) ʨʘʟʣʠʯʥʦʛʦ ʨʘʥʛʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, 
ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ ʥʘ ʧʨʘʢʪʠʢʝ. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ 
ʬʣʦʨʳ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʚ ʝʝ ʩʦʩʪʘʚʝ 
ʥʝ ʪʦʣʴʢʦ ʨʝʜʢʠʝ, ʥʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʝ ʚʠʜʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 
ʨʦʜʩʪʚʝ ʩ ʢʫʣʴʪʫʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠ ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ 
ʨʘʙʦʪʝ. ʆʩʚʦʝʥʠʝ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʣʦʚʝʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʪʘʢʠʭ 
ʨʘʩʪʝʥʠʡ ʠʟ-ʟʘ ʠʭ ʚʳʩʦʢʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʢ 
ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʇʨʠʘʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʆʆʇʊ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ 
ʜʣʷ ʦʭʨʘʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦʜʦʧʣʘʚʘʶʱʝʡ ʧʪʠʮʳ. ʆʜʥʘʢʦ ʫʥʠʢʘʣʴʥʳʝ 
ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʚʝʣʠ ʢ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʜʝʣʴʪʘʭ ʨʝʢ ʂʫʙʘʥʠ ʠ ʇʨʦʪʦʢʠ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ 
ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʧʣʘʚʥʝʚʦ-ʣʠʤʘʥʥʳʭ ʠ ʣʠʪʦʨʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʚ 
ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʠʜʳ ɼʈʂʈ, ʦʩʦʙʝʥʥʦ ʢʦʨʤʦʚʳʝ ʪʨʘʚʳ. ʅʠʟʢʘʷ 
ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʦʙʝʨʝʞʴʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʠ ʧʨʠʣʝʛʘʶʱʠʝ 
ʪʝʨʨʠʪʦʨʠʠ ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʨʝʞʠʤʦʤ ʦʭʨʘʥʳ, ʥʦ ʠ ʤʘʣʦʡ 
ʥʘʩʝʣʝʥʥʦʩʪʴʶ ʠ ʪʨʫʜʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʣʘʚʥʝʡ. 
ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʠʟʫʯʝʥʠʝ 
ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʫʣʴʪʫʨʝ ʨʘʩʪʝʥʠʡ. 
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ʈʝʬʝʨʘʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʉʣʝʜʩʪʚʠʝʤ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʝʩʪʠʮʠʜʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ 

ʥʘʩʘʞʜʝʥʠʷʭ (ʩʘʜʳ ʠ ʚʠʥʦʛʨʘʜʥʠʢʠ) ʷʚʣʷʝʪʩʷ ʘʢʢʫʤʫʣʷʮʠʷ ʠʟʙʳʪʦʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʜʠ (Cu) ʠ ʜʨʫʛʠʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʠ ʚ ʦʨʛʘʥʘʭ 

ʨʘʩʪʝʥʠʡ. ɺ ʟʦʣʝ ʚʩʝʭ ʦʨʛʘʥʦʚ ʩʪʘʨʳʭ ʚʠʥʦʛʨʘʜʥʳʭ ʢʫʩʪʦʚ ʠ ʚ ʧʦʯʚʝ ʦʙʥʘʨʫʞʝʥʘ 

ʠʟʙʳʪʦʯʥʘʷ ʘʢʢʫʤʫʣʷʮʠʷ ʉu, ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʶʱʘʷ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʣʝʤʝʥʪʘ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ. ʇʦʯʚʳ ʩ ʪʘʢʦʡ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʝʜʠ ʧʦʩʣʝ 

ʨʘʩʢʦʨʯʝʚʢʠ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʄʘʪʝʨʠʘʣʳ ʠ 

ʤʝʪʦʜʳ. ɺ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʷʜʘ ʨʘʩʪʝʥʠʡ ʚ ʚʠʜʦʚʦʤ ʠ 

ʩʦʨʪʦʚʦʤ ʘʩʧʝʢʪʝ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʭʘʥʠʟʤʦʚ 

ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ Cu ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʦʚ ʝʝ 

ʬʠʪʦʵʢʩʪʨʘʢʮʠʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʀʟʙʳʪʦʢ Cu ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʧʦʚʳʰʘʝʪ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʪʨʘʥʩʧʦʨʪʫ Fe, Mn ʠ 

Zn ʚ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ, ʠʥʛʠʙʠʨʫʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʧʦʩʪʫʧʠʚʰʝʡ ʚ ʨʘʩʪʝʥʠʷ ʤʝʜʠ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚ ʢʦʨʥʷʭ. ʊʦʢʩʠʯʥʦʩʪʴ Cu 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ ʢʫʣʴʪʫʨʳ, ʯʝʤ ʧʦʯʚʝʥʥʦʡ, ʯʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʳʩʦʢʠʤʠ ʙʫʬʝʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚʳ, ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʥʘʢʦʧʣʝʥʠʝʤ ʤʝʪʘʣʣʘ ʚ ʢʦʨʥʷʭ ʠ ʩʣʘʙʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʝʛʦ ʚ ʥʘʜʟʝʤʥʫʶ ʯʘʩʪʴ 

ʨʘʩʪʝʥʠʡ. ʀʟʙʳʪʦʢ Cu ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʨʘʩʪʝʥʠʡ: 

ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ, ʧʦʚʳʰʝʥʠʶ 

ʧʝʨʦʢʩʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʣʠʥʘ, ʧʦʷʚʣʝʥʠʶ ʜʠʩʙʘʣʘʥʩʘ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 
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ɺʳʚʦʜʳ. ɺʳʷʚʣʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢʘʣʝʥʜʫʣʳ, ʩʦʠ ʠ ʨʘʧʩʘ ʢ 

ʠʟʙʳʪʢʫ Cu ʚ ʩʨʝʜʝ; ʚʳʜʝʣʝʥʳ ʜʚʘ ʩʦʨʪʘ ʩʦʠ, ʙʦʣʝʝ ʪʦʣʝʨʘʥʪʥʳʭ ʢ ʠʟʙʳʪʢʫ Cu ï 

óɼʦʨʠʥʮʘô ʠ óʍʦʨʙʦʚʷʥʢʘô, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʥʘ ʧʦʯʚʘʭ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʜʠ (ʧʦʩʣʝ ʨʘʩʢʦʨʯʝʚʢʠ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʠʟʙʳʪʦʢ ʤʝʜʠ, 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʬʠʪʦʵʢʩʪʨʘʢʮʠʷ. 
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Abstract 

 

Background. The consequence of repeated application of different pesticides to 

control pests and diseases on perennial plantations (orchards and vineyards) is the 

accumulation of excessive concentrations of copper (Cu) and other heavy metals in the 

soil and plant organs. Soils with a high concentration of Cu after stubbing of perennial 

plants cannot be used for growing of other crops without pretreatment. Objective. to 

study some morphological and physiological parameters of a number of plants from 

various species and varieties, needed to clarify the features of adaptation mechanisms 

of plants at high concentrations of Cu and procedure of Cu phytoextraction 

development. Materials and methods. The experiments were carried out under 

conditions of water and soil culture. Calendula, canola, clover, sainfoin and 6 cultivars 

of soybean were studied. Increasing doses of Cu were added to the culture medium. 

Results. Excess of Cu in the medium increases its content in plant organs, inhibits 

transport of Fe, Mn and Zn to the surface organs, and growth and development of 

plants. The main part of the Cu was accumulated in the roots. Toxicity of Cu is much 

more pronounced in the aquatic culture than in the soil. It can be attributed to the high 

buffering capacity of the soil, a significant accumulation of the metal in the roots and 

its weak transport to the aerial parts of the plants. Excess of Cu leads to decrease of 

the quantity of photosynthetic pigments in leaves, increase of peroxidase activity and 

the quantity of proline, occurrence of an imbalance of trace elements, resulting in a 

decrease in plant productivity. Conclusion. It was revealed that there is relative 

tolerance of calendula, soybean and canola to an excess of Cu in the medium; two 

soybean cultivars, more tolerant to Cu excess were identified. 
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Key words: anthropogenic pollution, Cu surplus, trace elements, 

phytoextraction. 

ɺʚʝʜʝʥʠʝ 

 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʘʢʢʫʤʫʣʷʮʠʠ ʠʟʙʳʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʜʠ (Cu) 

ʠ ʜʨʫʛʠʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʠ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʜʴʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʷʭ (ʩʘʜʳ ʠ ʚʠʥʦʛʨʘʜʥʠʢʠ). 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʦʙ ʧʦʯʚʳ, ʦʪʦʙʨʘʥʥʳʭ ʧʨʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ 

ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʄʦʣʜʦʚʳ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ 

ʧʦʜʚʠʞʥʦʡ ʉu ʚ ʧʦʯʚʝ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʨʘʩʪʘ 

ʥʘʩʘʞʜʝʥʠʡ (Veliksar et al., 2005; 2009). ʇʨʠ ʵʪʦʤ ʉu ʠʥʪʝʥʩʠʚʥʦ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ (20,2ï89,5 ʤʛ/ʢʛ 

ʧʦʯʚʳ), ʥʦ ʠ ʚ ʛʦʨʠʟʦʥʪʝ 15ï30 ʩʤ (16,1ï81,4 ʤʛ/ʢʛ ʧʦʯʚʳ). ʊʘʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʪʦʢʩʠʯʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʯʚʳ ʩ 

ʪʘʢʦʡ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʤʝʜʠ ʧʦʩʣʝ ʨʘʩʢʦʨʯʝʚʢʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʥʘʩʘʞʜʝʥʠʡ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʜʨʫʛʠʭ 

ʢʫʣʴʪʫʨ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɺ ʟʦʣʝ ʚʩʝʭ ʦʨʛʘʥʦʚ ʩʪʘʨʳʭ 

ʚʠʥʦʛʨʘʜʥʳʭ ʢʫʩʪʦʚ ʦʙʥʘʨʫʞʝʥʘ ʠʟʙʳʪʦʯʥʘʷ ʘʢʢʫʤʫʣʷʮʠʷ ʉu, ʥʘʤʥʦʛʦ 

ʧʨʝʚʳʰʘʶʱʘʷ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʘ ʚ ʪʢʘʥʷʭ ʨʘʩʪʝʥʠʡ 

(70ï900 ʤʛ/ʢʛ ʩʫʭʦʡ ʤʘʩʩʳ), ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ 

ʧʨʦʜʫʢʮʠʠ (ʚʠʥʦʛʨʘʜʘ, ʩʦʢʦʚ, ʚʠʥʘ). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʢʢʫʤʫʣʷʮʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʧʨʦʚʦʮʠʨʫʝʪ ʠʟʙʳʪʦʯʥʦʝ ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ 

ʢʠʩʣʦʨʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʚʝʜʫʱʠʭ ʢ ʜʝʩʪʨʫʢʮʠʠ ʢʣʝʪʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ 

(Stohs, Bagehi, 1995). ɺ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʝʥʠʠ 

ʚʢʣʶʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʩʝ ʝʱʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ (Grots, Guerinot, 2006). 

ʄʝʜʴ (Cu), ʢʘʢ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʠʤʝʝʪ ʦʯʝʥʴ 

ʫʟʢʠʡ ʠʥʪʝʨʚʘʣ ʜʝʡʩʪʚʠʷ ʠ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʝʚʳʰʝʥʠʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʪʦʢʩʠʯʥʦʡ ʜʣʷ 

ʨʘʩʪʝʥʠʡ. ʊʦʢʩʠʯʥʦʩʪʴ ʤʝʜʠ ʧʦ ʝʝ ʜʝʡʩʪʚʠʶ ʥʘ ʨʦʩʪ ʢʦʨʥʝʡ ʧʨʝʚʳʰʘʝʪ 

ʪʦʢʩʠʯʥʦʩʪʴ ʜʨʫʛʠʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʣʝʜʫʶʱʠʤ ʨʷʜʦʤ: Cu > Cd > Ni > Pb > Al  > Zn (Taran et al., 2004). ʆʥʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʪʨʘʥʩʧʦʨʪʘ ʵʣʝʢʪʨʦʥʦʚ, ʬʦʪʦʩʠʥʪʝʟʘ, 

ʩʠʥʪʝʟʘ ʈʅʂ, ʫʩʠʣʝʥʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʳʚʘʥʠʝʤ 

ʧʨʦʪʝʠʥʦʚ, ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ (Farago, 

Mullen, 1979; Fang, Kao, 2000; Fathi et al, 2005).  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ ʚ ʚʠʜʦʚʦʤ ʠ ʩʦʨʪʦʚʦʤ 
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ʘʩʧʝʢʪʝ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʭʘʥʠʟʤʦʚ 

ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʠʭ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ Cu 

ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʦʚ ʝʝ ʬʠʪʦʵʢʩʪʨʘʢʮʠʠ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. 

 

ʆʧʳʪʳ ʚ ʚʦʜʥʦʡ ʢʫʣʴʪʫʨʝ. ʉʝʤʝʥʘ ʢʘʣʝʥʜʫʣʳ (ʩʦʨʪ óɼʠʘʥʘô), 

ʨʘʧʩʘ (ʩʦʨʪ óɸʥʪʝʡô), ʢʣʝʚʝʨʘ (ʩʦʨʪ óʇʦʣʠʩô), ʵʩʧʘʨʮʝʪʘ (ʩʦʨʪ óʖʞʥʦ-

ʋʢʨʘʠʥʩʢʠʡô) ʠ ʰʝʩʪʠ ʩʦʨʪʦʚ ʩʦʠ (óɸʫʨʘô, óʂʦʣʠʥʘô, óʀʥʛʨʘô, óɿʦʜʠʘʢô, 

óɼʦʨʠʥʮʘô, óʍʦʨʙʦʚʷʥʢʘô) ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʩʪʝʨʠʣʠʟʦʚʘʣʠ 10% ʨʘʩʪʚʦʨʦʤ 

ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʤʳʚʘʣʠ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʧʨʦʨʘʱʠʚʘʣʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʥʘ 

ʬʠʣʴʪʨʦʚʘʥʥʦʡ ʙʫʤʘʛʝ, ʩʤʦʯʝʥʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʆʜʠʥʘʢʦʚʳʝ 

ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʫ ʧʨʦʨʦʩʪʢʠ ʧʝʨʝʩʘʞʠʚʘʣʠ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʩʦʩʫʜʳ 

ʦʙʲʝʤʦʤ 500 ʤʣ ʨʘʩʪʚʦʨʘ. ʅʘ ʬʦʥʝ ʧʦʣʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʤʝʩʠ ʍʦʛʣʘʥʜʘ-

ɸʨʥʦʥʘ ʧʦ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ (ʢʦʥʪʨʦʣʴ) ʚʥʦʩʠʣʠ ʚʦʟʨʘʩʪʘʶʱʠʝ 

ʜʦʟʳ ʤʝʜʠ: 50; 100; 200; 300 ʠ 400 ʤʢʄ. ɺ ʢʘʞʜʦʤ ʩʦʩʫʜʝ ʚʳʨʘʱʠʚʘʣʠ ʧʦ 

ʰʝʩʪʴ ʧʨʦʨʦʩʪʢʦʚ. ʇʠʪʘʪʝʣʴʥʳʡ ʨʘʩʪʚʦʨ ʤʝʥʷʣʩʷ ʢʘʞʜʳʝ 8ï10 ʜʥʝʡ. 

ʆʧʳʪʳ ʚ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ. ʉʝʤʝʥʘ ʜʚʫʭ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ ʩʦʠ 

óɼʦʨʠʥʮʘô ʠ óʍʦʨʙʦʚʷʥʢʘô, ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʢʨʠʥʠʥʛʘ ʰʝʩʪʠ 

ʩʦʨʪʦʚ ʩʦʠ ʚ ʚʦʜʥʦʡ ʢʫʣʴʪʫʨʝ ʢʘʢ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʢ ʠʟʙʳʪʢʫ ʤʝʜʠ ʚ 

ʧʠʪʘʪʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ, ʚʳʩʝʚʘʣʠ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʩʦʩʫʜʳ, ʚʤʝʱʘʶʱʠʝ 6 ʢʛ 

ʧʦʯʚʳ. ʇʦʯʚʘ ï ʯʝʨʥʦʟʝʤ ʢʘʨʙʦʥʘʪʥʳʡ ʩʣʘʙʦʩʫʛʣʠʥʠʩʪʳʡ. ʇʨʠ ʟʘʢʣʘʜʢʝ 

ʦʧʳʪʘ ʚ ʧʦʯʚʫ ʚʥʦʩʠʣʠ ʬʦʥʦʚʦʝ ʫʜʦʙʨʝʥʠʝ (ʥʠʪʨʦʘʤʤʦʬʦʩʢʘ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ Nʈʂ ʧʦ 16% ï ʠʟ ʨʘʩʯʝʪʘ 0,1 ʛ ʜ. ʚ. ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʥʘ 

1 ʢʛ ʚʦʟʜʫʰʥʦ ʩʫʭʦʡ ʧʦʯʚʳ). ʄʝʜʴ ʚ ʚʠʜʝ CuSO4 ʚʥʦʩʠʣʠ ʧʦ 300 

(ʧʦʚʳʰʝʥʥʘʷ ʜʦʟʘ) ʠ 900 (ʪʦʢʩʠʯʥʘʷ ʜʦʟʘ) ʤʛ/ʢʛ ʧʦʯʚʳ. ʂʦʥʪʨʦʣʴ ï ʧʦʯʚʘ 

ʙʝʟ Cu. ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʧʦʜʜʝʨʞʠʚʘʣʠ ʥʘ ʫʨʦʚʥʝ 70% ʦʪ ʧʦʣʥʦʡ 

ʚʣʘʛʦʝʤʢʦʩʪʠ. ʈʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʣʠ ʜʦ ʧʣʦʜʦʥʦʰʝʥʠʷ. 

ɸʥʘʣʠʟ ʨʘʩʪʝʥʠʡ. ʊʦʣʝʨʘʥʪʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ 

ʧʦʚʳʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ Cu ʚ ʩʨʝʜʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ (ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʜʣʠʥʘ ʢʦʨʥʷ ʠ ʚʳʩʦʪʘ ʧʨʦʨʦʩʪʢʦʚ), 

ʥʘʢʦʧʣʝʥʠʶ ʙʠʦʤʘʩʩʳ, ʥʝʢʦʪʦʨʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʠʛʤʝʥʪʳ ʠʟ ʚʳʩʝʯʝʢ ʣʠʩʪʴʝʚ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ 80% 

ʘʮʝʪʦʥʦʤ ʠ ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ SP-8001. 

ɸʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ (ʇʆɼ) ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʤʝʪʦʜʫ ɹʦʷʨʢʠʥʘ (Boyarkin, 1987). ʅʘʚʝʩʢʫ ʣʠʩʪʴʝʚ ʤʘʩʩʦʡ 300ï500 ʤʛ 

ʨʘʩʪʠʨʘʣʠ ʚ ʬʘʨʬʦʨʦʚʦʡ ʩʪʫʧʢʝ ʩ ʘʮʝʪʘʪʥʳʤ ʙʫʬʝʨʦʤ ʩ ʨʅ 5,4 ʠ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʥʘ 50 ʤʣ. ʇʦʩʣʝ 10 ʤʠʥ ʦʪʩʪʘʠʚʘʥʠʷ ʚʳʪʷʞʢʫ 



ʪʦʤ 176, ʚʳʧʫʩʢ 2 

167 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 4000 ʦʙ/ʤʠʥ ʠʣʠ ʬʠʣʴʪʨʦʚʘʣʠ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʠʥʢʫʙʘʮʠʦʥʥʫʶ ʩʤʝʩʴ ʚʥʦʩʠʣʠ: 0,5 ʤʣ ʬʝʨʤʝʥʪʥʦʛʦ 

ʢɻʩʪʨʘʢʪʘ, 0,5 ʤʣ ʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʘ ʨʅ 5,4, 0,5 ʤʣ ʙʝʥʟʠʜʠʥʘ ʠ 0,5 ʤʣ 

0,1% ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʢʶʚʝʪʫ ʚʤʝʩʪʦ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ ʚʥʦʩʠʣʠ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. 

ʀʟʤʝʨʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 590 ʥʤ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ ʯʝʨʝʟ 20, 40 ʠ 60 ʩʝʢ ʥʘ SPEKOL-11. ɺ ʫʩʣʦʚʠʷʭ ʧʦʯʚʝʥʥʦʡ 

ʢʫʣʴʪʫʨʳ ʘʢʪʠʚʥʦʩʪʴ ʇʆɼ ʦʧʨʝʜʝʣʷʣʠ ʚ ʬʘʟʘʭ ʚʝʪʚʣʝʥʠʷ, ʙʫʪʦʥʠʟʘʮʠʠ, 

ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ, ʥʘʣʠʚʘ ʟʝʨʥʘ ʠ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʩʦʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʣʠʥʘ ʚ ʣʠʩʪʴʷʭ ʦʧʨʝʜʝʣʷʣʠ ʧʦ Bates et al. 

(1973). ʂ ʥʘʚʝʩʢʝ ʣʠʩʪʴʝʚ (200 ʤʛ) ʚ ʧʨʦʙʠʨʢʘʭ ʜʦʙʘʚʣʷʣʠ 10 ʤʣ ʢʠʧʷʱʝʡ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʥʘ 10 ʤʠʥ. ʧʦʤʝʱʘʣʠ ʚ ʢʠʧʷʱʫʶ ʚʦʜʷʥʫʶ 

ʙʘʥʶ; ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʢ 2 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʜʦʙʘʚʣʷʣʠ 2 ʤʣ 

ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠ 2 ʤʣ ʥʠʥʛʠʜʨʠʥʦʚʦʛʦ ʨʝʘʢʪʠʚʘ; ʩʤʝʩʴ 

ʠʥʢʫʙʠʨʦʚʘʣʠ 1 ʯʘʩ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʠ ʟʘʪʝʤ ʙʳʩʪʨʦ ʦʭʣʘʞʜʘʣʠ; 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ SP-8001. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ, ʢʦʪʦʨʫʶ 

ʩʪʨʦʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʣʠʥʘ ʬʠʨʤʳ çServaè. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ Cu, Fe, Mn, Zn ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ 

ʚʦʟʜʫʰʥʦ-ʩʫʭʫʶ ʥʘʚʝʩʢʫ ʩʞʠʛʘʣʠ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ ʧʨʠ 450
ʦ
ʉ, ʟʦʣʫ 

ʟʘʣʠʚʘʣʠ 3 ʤʣ ʩʤʝʩʠ HNO3 ʠ HCl ʥʘ 12 ʯʘʩʦʚ, ʧʦʪʦʤ ʧʨʠʣʠʚʘʣʠ 20 ʤʣ 6N 

HCl ʠ ʚʳʧʘʨʠʚʘʣʠ 1 ʯʘʩ ʥʘ ʧʝʩʦʯʥʦʡ ʙʘʥʝ; ʧʦʩʣʝ ʦʩʪʳʚʘʥʠʷ ʨʘʩʪʚʦʨʳ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʢʦʣʙʦʯʢʠ ʥʘ 50 ʤʣ; ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚ ʨʘʩʪʚʦʨʘʭ ʥʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʤ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Perkin Elmer 2280. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ  

 

ɺʣʠʷʥʠʝ ʉu ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʋʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʧʦʩʣʝ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʨʘʩʪʘʶʱʠʝ 

ʜʦʟʳ ʤʝʜʠ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, 

ʢʘʣʝʥʜʫʣʳ, ʨʘʧʩʘ, ʢʣʝʚʝʨʘ, ʵʩʧʘʨʮʝʪʘ ʠ ʰʝʩʪʠ ʩʦʨʪʦʚ ʩʦʠ. ʈʘʟʥʠʮʘ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʝʡ ʬʘʟʝ ʨʘʟʚʠʪʠʷ ï ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʡ ʠ ʧʦʷʚʣʝʥʠʝ 

ʣʠʩʪʴʝʚ. ʋ ʰʝʩʪʠʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʚʩʝʭ ʢʫʣʴʪʫʨ ʩʥʠʞʝʥʠʝ ʨʦʩʪʘ 

ʢʦʨʝʰʢʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʞʝ ʧʨʠ 50 ʤʢʄ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ, ʘ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ Cu ʚ ʨʘʩʪʚʦʨʝ 200 ʤʢʄ ʠ ʚʳʰʝ ʨʦʩʪ ʢʦʨʥʝʡ ʩʥʠʞʘʝʪʩʷ 

ʨʝʟʢʦ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʢʦʨʥʠ ʵʩʧʘʨʮʝʪʘ ʠ ʨʘʧʩʘ. 

ʆʪʤʝʯʝʥʘ ʥʝʦʜʠʥʘʢʦʚʘʷ ʨʝʘʢʮʠʷ ʩʝʤʷʥ ʠ ʧʨʦʨʦʩʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ 

ʩʦʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ Cu ʚ ʩʨʝʜʝ. ʇʨʦʨʦʩʪʢʠ ʩʦʨʪʘ óɿʦʜʠʘʢô 
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ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʚʳʩʦʢʦʡ ʜʦʟʝ Cu ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʨʪʘʤʠ óʀʥʛʨʘô, óɼʦʨʠʥʮʘô, óɸʫʨʘô, óʍʦʨʙʦʚʷʥʢʘô. 

ɺ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ ʢʫʣʴʪʫʨʳ ʯʝʪʢʦ ʧʨʦʷʚʠʣʘʩʴ ʨʘʟʥʠʮʘ ʚ 

ʥʘʢʦʧʣʝʥʠʠ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ Cu ʚ 

ʩʨʝʜʝ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʧʨʠʩʫʪʩʪʚʠʶ Cu ʚ ʩʨʝʜʝ ʵʩʧʘʨʮʝʪ 

(ʪʘʙʣ. 1). ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩ ʤʝʜʴʶ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ (ʚʝʩ ʢʦʨʥʝʡ 

ʠ ʥʘʜʚʦʜʥʦʡ ʯʘʩʪʠ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʜʣʠʥʘ ʢʦʨʥʝʡ) ʩʥʠʞʘʣʠʩʴ ʜʦ 7,5ï

70,1% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ ʩʦʨʪʘ 

ʨʘʩʪʝʥʠʡ). ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʥʛʠʙʠʨʦʚʘʥ ʨʦʩʪ ʨʘʧʩʘ ʠ ʢʣʝʚʝʨʘ. ʇʨʠ 

ʜʦʟʝ Cu 400 ʤʢʄ ʥʘ ʣʠʩʪʴʷʭ ʧʦʷʚʣʷʶʪʩʷ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʧʷʪʥʘ, ʦʩʦʙʝʥʥʦ ʫ 

ʢʘʣʝʥʜʫʣʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʝʦʙʨʘʪʠʤʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ 

ʤʝʪʘʙʦʣʠʟʤʝ ʨʘʩʪʝʥʠʡ. ʋ ʚʩʝʭ ʩʦʨʪʦʚ ʩʦʠ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Cu ʚ 

ʩʨʝʜʝ ʜʦ 100 ʤʢʄ ʠ ʚʳʰʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʥʛʠʙʠʨʦʚʘʣʦ ʨʦʩʪ ʢʦʨʥʝʡ, 

ʯʝʤ ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ. ʀʟʫʯʘʝʤʳʝ ʚ ʵʪʦʤ ʦʧʳʪʝ ʩʦʨʪʘ ʩʦʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʚ ʩʣʝʜʫʶʱʝʡ ʥʠʩʭʦʜʷʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʢʦʧʣʝʥʠʶ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ Cu: óʍʦʨʙʦʚʷʥʢʘô 

> óɼʦʨʠʥʮʘô > óɿʦʜʠʘʢô >ôʂʦʣʠʥʘô. 

ɺ ʫʩʣʦʚʠʷʭ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʪʦʢʩʠʯʥʦʩʪʴ Cu ʧʨʦʷʚʣʷʝʪʩʷ 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ. ʇʨʠ ʵʪʦʤ ʥʘ ʨʘʥʥʠʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ (ʬʘʟʘ 

ʚʝʪʚʣʝʥʠʷ) ʚʳʩʦʢʘʷ ʜʦʟʘ ʤʝʜʠ ʚ ʧʦʯʚʝ (300 ʤʛ/ʢʛ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʜʘʞʝ 

ʧʦʚʳʰʝʥʠʶ ʚʝʩʘ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʠ ʢʦʨʥʝʡ. ʕʬʬʝʢʪ ʠʟʙʳʪʦʯʥʳʭ ʜʦʟ 

ʤʝʜʠ ʚ ʧʦʯʚʝ (900 ʤʛ/ʢʛ) ʣʫʯʰʝ ʧʨʦʷʚʣʷʝʪʩʷ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʚ 

ʬʘʟʝ ʥʘʣʠʚʘ ʟʝʨʥʘ ï ʦʪʤʝʯʝʥʦ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ 

ʨʘʩʪʝʥʠʡ. ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʟʘʤʝʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʙʠʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʠ 

ʯʠʩʣʘ ʧʣʦʜʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʝ ʚ ʚʘʨʠʘʥʪʘʭ ʩ Cu ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʦʜʥʘʢʦ 

ʤʘʩʩʘ ʩʝʤʷʥ ʥʘ 1 ʨʘʩʪʝʥʠʝ ʫ ʩʦʨʪʘ óɼʦʨʠʥʮʘô ʧʨʠ Cu 900 ʩʥʠʞʘʣʦʩʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʫ óʍʦʨʙʦʚʷʥʢʠô. 

ʉʦʜʝʨʞʘʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ. ʆ ʩʦʩʪʦʷʥʠʠ 

ʨʘʩʪʝʥʠʡ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʦʙʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʚ ʚʦʜʥʦʡ ʢʫʣʴʪʫʨʝ 

ʥʘʯʠʥʘʝʪʩʷ ʫʞʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʜʦʟʘʭ ʤʝʜʠ (50 ʤʢʄ Cu) ʠ 

ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟʳ ʵʣʝʤʝʥʪʘ. ʇʨʠ ʜʦʟʝ Cu 200 ʤʢʄ 

ʠ ʚʳʰʝ ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʬʦʪʦʩʠʥʪʝʟʘ, ʣʠʩʪʴʷ 

ʦʯʝʥʴ ʩʣʘʙʦ ʨʘʟʚʠʪʳ. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʠʛʤʝʥʪʦʚ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʜʦʟʳ Cu ʚ ʩʨʝʜʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʚ ʣʠʩʪʴʷʭ ʨʘʧʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ. ɺ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʩ ʜʚʫʤʷ ʩʦʨʪʘʤʠ ʩʦʠ, ʢʦʪʦʨʳʝ, ʧʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ, ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʪʦʣʝʨʘʥʪʥʳʤʠ ʢ ʠʟʙʳʪʢʫ ʉu ʚ 
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ʩʨʝʜʝ (ʩʦʨʪʘ óɼʦʨʠʥʮʘô ʠ óʍʦʨʙʦʚʷʥʢʘô), ʪʦʢʩʠʯʥʦʩʪʴ ʚʳʩʦʢʠʭ ʜʦʟ Cu 

ʚʳʨʘʞʝʥʘ ʩʣʘʙʝʝ, ʚ ʣʠʩʪʴʷʭ ʦʙʦʠʭ ʩʦʨʪʦʚ ʧʦʥʠʞʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʭʣʦʨʦʬʠʣʣʘ ʚ (ʪʘʙʣ. 2). ɿʘʤʝʪʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʣʠʩʪʴʷʭ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʚʳʰʝʥʠʷ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ Cu (Nenova et al., 2009). 

 
ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ Cu ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ 25-ʜʥʝʚʥʳʭ ʧʨʦʨʦʩʪʢʦʚ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʦʜʥʘʷ ʢʫʣʴʪʫʨʘ 
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ʦ
ʨ
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ô ʢʦʥʪʨʦʣʴ 3,21Ñ0,12 100,0 1,42Ñ0,03 100,0 31,57Ñ1,01 100,0 13,23Ñ0,63 100,0 

Cu 50  1,16Ñ0,03 35,9 0,33Ñ0,05 23,2 22,57Ñ1,08 71,2 4,76Ñ0,59 35,9 

Cu 100 1,10Ñ0,05 34,1 0,24Ñ0,01 17,1 21,71Ñ0,37 68,7 4,06Ñ0,40 30,6 

Cu 200 0,96Ñ0,01 29,9 0,14Ñ0,01 9,9 17,63Ñ1,54 55,8 4,00Ñ0,18 30,2 

Cu 300 0,91Ñ0,19 28,5 0,25Ñ0,03 17,6 11,48Ñ1,23 37,6 3,93Ñ0,33 29,7 

Cu 400 0,51Ñ0,06 15,8 0.17Ñ0,02 11,9 6,11Ñ0,098 19,3 4,92Ñ0,26 37,1 

ʉ
ʦ
ʷ
 
óʂ
ʦ
ʣ
ʠ
ʥ
ʘ

ô ʢʦʥʪʨʦʣʴ 1,46Ñ0,04 100,0 0,49Ñ0,01 100,0 39,31Ñ1,76 100,0 10,29Ñ0,23 100,0 

Cu 50 0,80Ñ0,01 54,5 0,11Ñ0,01 22,8 21,64Ñ0,50 55,0 4,74Ñ0,36 46,1 

Cu 100 0,78Ñ0,08 53,2 0,12Ñ0,01 24,1 17,15Ñ0,95 43,6 4,74Ñ0,036 46,1 

Cu 200 0,67Ñ0,03 45,9 0,13Ñ0,01 26,1 11,68Ñ0,07 29,7 4,47Ñ1,73 43,4 

Cu 300 ï*  ï ï*  ï ï  ï  

Cu 400 ï*  ï ï ï ï  ï  

ʈ
ʘ
ʧ
ʩ

 

ʢʦʥʪʨʦʣʴ 1,74Ñ0,13 100,0 0,54Ñ0,07 100,0 15,53Ñ0,19 100,0 15,5Ñ0,77 100,0 

Cu 50 1,17Ñ0,17 70,6 0,44Ñ0,02 81,4 11,92Ñ0,14 76,75 13,85Ñ0,56 89,4 

Cu 100 0,52Ñ0,03 31,5 0,23Ñ0,007 42,5 11,83Ñ0,28 76,17 12,75Ñ0,71 82,2 

Cu 200 0,35Ñ0,02 22,8 0,18Ñ0,010 31,4 9,83Ñ0,55 63,29 10,48Ñ0,26 67,6 

Cu 300 0,32Ñ0,04 25,4 0,17Ñ0,010 33,3 8,29Ñ0,23 3,38 9,5Ñ0,36 61,3 

Cu 400 0,24Ñ0,029 15,3 0,12Ñ0,015 20,3 6,59Ñ0,38 2,43 8,2Ñ0,19 52,9 

ʕ
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ʪ

 

ʢʦʥʪʨʦʣʴ 0,65Ñ0,020 100 0,52Ñ0,055 100,0 16,02Ñ0,16 100,0 24,0Ñ2,58 100,0 

Cu 50 0,10Ñ0,020 15,4 0,10Ñ0,020 19,23 7,43Ñ0,43 46,3 6,74Ñ0,50 28,1 

Cu 100 0,09Ñ0,001 13,5 0,02Ñ0,002 3,84 6,17Ñ0,57 38,5 6,41Ñ0,77 26,7 

Cu 200 0,08Ñ0,001 13,3 ï*  ï 5,42Ñ0,76 33,8 ï ï 

Cu 300 0,06Ñ0,003 9,8 ï ï 5,60Ñ0,46 34,9 ï ï 

Cu 400 0,05Ñ0,001 7,5 ï ï 4,48Ñ0,35 27,9 ï ï 

 
*ï ʧʨʦʨʦʩʪʢʠ ʠʣʠ ʢʦʨʥʠ ʧʦʛʠʙʣʠ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ 
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ʊʘʙʣʠʮʘ 2. ɺʣʠʷʥʠʝ Cu ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ 

ʣʠʩʪʴʷʭ ʩʦʠ (ʩʦʨʪʘ óɼʦʨʠʥʮʘô ʠ óʍʦʨʙʦʚʷʥʢʘô), ʤʛ/ʛ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ 

 
ɺʘʨʠʘʥʪʳ ʘ ʚ ʘ+ʚ ʢʘʨʦʪʠʥʦʠʜʳ 

ɼʦʨʠʥʮʘ 

ʂʦʥʪʨʦʣʴ 1,25Ñ0,186 1,13Ñ0,186 2,30Ñ0,203 0,27Ñ0,042 

Cu 300 0,87Ñ0,002 1,65Ñ0,060 2,53Ñ0,063 0,28Ñ0,007 

Cu 900 0,90Ñ0,002 0,94Ñ0,003 1,83Ñ0,021 0,38Ñ0,007 

ʍʦʨʙʦʚʷʥʢʘ 

ʂʦʥʪʨʦʣʴ 0,91Ñ0,017 1,30Ñ0,345 2,21Ñ0,327 0,32Ñ0,068 

Cu 300 0,88Ñ0,009 1,16Ñ0,070 2,03Ñ0,070 0,33Ñ0,045 

Cu 900 0,95Ñ0,015 1,15Ñ0,011 2,10Ñ0,123 0,34Ñ0,029 

 

ɸʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ. ʋʯʘʩʪʠʝ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʦʪʚʝʪʥʳʭ 

ʨʝʘʢʮʠʷʭ ʨʘʩʪʝʥʠʡ ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʦʪʤʝʯʘʶʪ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ (Fecht et al., 2001; Parmar et al., 2002; Saffar et al., 2009). ɺ 

ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ 

ʧʝʨʦʢʩʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʣʠʩʪʴʷʭ ʜʚʫʭ ʩʦʨʪʦʚ ʩʦʠ (óɼʦʨʠʥʮʘô ʠ 

óʍʦʨʙʦʚʷʥʢʘô), ʚʳʨʘʱʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʜʚʫʭ 

ʫʨʦʚʥʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ Cu ʚ ʩʨʝʜʝ. ʋ ʦʙʦʠʭ ʩʦʨʪʦʚ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ 

ʚʦʟʨʘʩʪʘʣʘ ʩ ʬʘʟʳ ʚʝʪʚʣʝʥʠʷ ʠ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʜʦ 

ʬʘʟʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʙʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ 

(ʪʘʙʣ. 3). ɺʥʝʩʝʥʥʘʷ ʚ ʧʦʯʚʫ Cu (300 ʠ 900 ʤʛ/ʢʛ ʧʦʯʚʳ) ʠʥʜʫʮʠʨʦʚʘʣʘ 

ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʣʠʩʪʴʷʭ ʦʙʦʠʭ ʩʦʨʪʦʚ ʩʦʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʬʘʟ ʚʝʛʝʪʘʮʠʠ. ɺʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʘ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ: 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʦʢʩʠʜʘʟʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʚʥʝʩʝʥʥʦʛʦ ʚ ʧʦʯʚʫ ʤʝʪʘʣʣʘ ʥʘ ʨʘʥʥʠʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʫ ʩʦʨʪʘ óʍʦʨʙʦʚʷʥʢʘô (ʬʘʟʘ ʚʝʪʚʣʝʥʠʷ ʠ ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ) ʠ 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʫ ʩʦʨʪʘ óɼʦʨʠʥʮʘô ʚ ʩʣʝʜʫʶʱʠʝ ʬʘʟʳ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ ʯʝʪʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ 

ʵʣʝʤʝʥʪʘ ʚ ʧʦʯʚʝ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʬʝʨʤʝʥʪʘ ʚ ʣʠʩʪʴʷʭ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʨʪʘ 

ʩʦʠ ʥʝʪ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʦʙʦʠʭ ʩʦʨʪʦʚ ʩʦʠ 

ʢ ʠʟʙʳʪʢʫ ʤʝʜʠ ʚ ʧʦʯʚʝ.  

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ ʚ ʣʠʩʪʴʷʭ. ʉʫʜʷ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʢʦʪʦʨʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʣʠʥʘ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʳʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʩʪʝʥʠʡ ʢ ʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ. 

ʇʦʢʘʟʘʥʘ ʧʨʷʤʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ  ʤʝʞʜʫ ʘʢʢʫʤʫʣʷʮʠʝʡ ʧʨʦʣʠʥʘ ʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʭʣʦʨʝʣʣʳ ʢ ʠʟʙʳʪʢʫ ʉu ʚ ʩʨʝʜʝ (Fathi et al., 2005). 
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ɿʘʱʠʪʥʫʶ ʨʦʣʴ ʧʨʦʣʠʥʘ ʦʙʲʷʩʥʷʶʪ ʭʝʣʘʪʠʨʦʚʘʥʠʝʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 

ʮʠʪʦʧʣʘʟʤʝ (Farago, Mullen, 1997), ʩʥʠʞʝʥʠʝʤ ʧʦʛʣʦʱʝʥʠʷ ʤʝʪʘʣʣʘ (Wu 

et al., 1998), ʨʝʛʫʣʷʮʠʝʡ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ (Schat et all, 1997), 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʣʠʥʘ ʩ ʤʝʪʘʣʣʦʤ (Fathi, 2003). ʉʪʨʝʩʩ-

ʟʘʚʠʩʠʤʦʝ ʠʟʤʝʥʝʥʠʝ ʵʥʜʦʛʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʣʠʥʘ ʤʦʞʝʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʝʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ ʚ 

ʨʘʩʪʝʥʠʷʭ (Radyukina et al., 2008). ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ 

ʢʫʣʴʪʫʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʣʠʥʘ ʚ ʣʠʩʪʴʷʭ ʢʘʣʝʥʜʫʣʳ ʫʞʝ ʧʨʠ ʩʘʤʦʡ 

ʥʠʟʢʦʡ ʜʦʟʝ ʉu (50 ʤʢʄ) ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 66,1% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʚ ʨʘʩʪʚʦʨʝ ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʤʝʪʘʣʣʘ ʚ ʩʨʝʜʝ (ʪʘʙʣ. 4). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʣʠʥ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʭʠʤʠʯʝʩʢʦʛʦ ʰʘʧʝʨʦʥʘ 

(Grinin et al., 2010). 

 
Tʘʙʣʠʮʘ 3. ɸʢʪʠʚʥʦʩʪʴ ʧʝʨʦʢʩʠʜʘʟʳ ʚ ʣʠʩʪʴʷʭ ʩʦʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ Cu ʚ ʧʦʯʚʝ (ʫʩʣʦʚ. ʝʜ/ʤʠʥ/ʛ ʩʳʨʦʛʦ ʚʝʱʝʩʪʚʘ) 

 
ɺʘʨʠʘʥʪʳ 

ʌʘʟʘ 

ʚʝʪʚʣʝʥʠʷ, 

11 ʠʶʥʷ 

ʌʘʟʘ ʮʚʝʪʝʥʠʷ, 

15 ʠʶʣʷ 

ʌʘʟʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʙʦʙʦʚ, 

27 ʠʶʣʷ 

ʌʘʟʘ 

ʩʦʟʨʝʚʘʥʠʷ, 

18 ʘʚʛʫʩʪʘ 

ʉʦʨʪ óɼʦʨʠʥʮʘô 

ʂʦʥʪʨʦʣʴ 31,7Ñ0,3 56,1Ñ2,8 233,0Ñ5,2 45,3Ñ1,2 

Cu 300 34,9Ñ0,2 56,9Ñ0,8 239,6Ñ7,7 53,4Ñ9,8 

Cu 900 39,1Ñ0,3 58,8Ñ0,5 251,2Ñ8,3 59,2Ñ1,4 

ʉʦʨʪ óʍʦʨʙʦʚʷʥʢʘô 

ʂʦʥʪʨʦʣʴ 31,8Ñ0,7 59,5Ñ2,2 220,6Ñ7,7 43,8Ñ1,4 

Cu 300 38,2Ñ1,1 52,3Ñ0,5 218,8Ñ1,1 44,5Ñ1,6 

Cu 900 42,1Ñ0,5 50,2Ñ0,2 194,1Ñ5,8 46,9Ñ1,9 

 

ʆʜʥʘʢʦ ʚ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʯʝʪʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʦʟʦʡ ʉu, 

ʚʥʝʩʝʥʥʦʡ ʚ ʧʦʯʚʫ, ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʣʠʥʘ ʚ ʣʠʩʪʴʷʭ ʩʦʠ ʥʝʪ (ʪʘʙʣ. 5). 

ʆʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʣʠʥʘ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʉu. ɺ ʜʨʫʛʠʭ ʬʘʟʘʭ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʥʝʪ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʦʜʥʦʡ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʝʜʠ ʚ ʩʨʝʜʝ ʥʝ ʘʢʪʠʚʠʟʠʨʫʝʪ 

ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʣʠʥʘ ʚ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ.  

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʪʨʝʩʩʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʫ 

ʨʘʩʪʝʥʠʡ ʠʟ-ʟʘ ʙʫʬʝʨʥʦʩʪʠ ʧʦʯʚʳ ʠʣʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʣʠʥ ʥʝ ʚʩʝʛʜʘ ʠʛʨʘʝʪ 

ʟʘʱʠʪʥʫʶ ʨʦʣʴ ʚ ʦʪʚʝʪ ʥʘ ʩʪʨʝʩʩ-ʬʘʢʪʦʨ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʫʯʝʥʳʭ 

(Gagneul et al., 2007; Francois Robert Larher et al., 2009), ʥʝʢʦʪʦʨʳʝ 
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ʩʦʚʤʝʩʪʠʤʳʝ ʦʩʤʦʣʠʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʣʠʥ, ʥʝ ʚʩʝʛʜʘ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ 

ʜʦʣʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠ 

ʘʙʠʦʪʠʯʝʩʢʦʤ ʠʣʠ ʙʠʦʪʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ.  

 
Tʘʙʣʠʮʘ 4. ɺʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʜʦʟʳ ʉu ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʨʦʣʠʥʘ ʚ ʣʠʩʪʴʷʭ ʢʘʣʝʥʜʫʣʳ, ʩʦʨʪ óɼʠʘʥʘô, ʤʢʄ/ʛ ʩʳʨʦʡ 

ʤʘʩʩʳ (ʦʧʳʪ ʚ ʚʦʜʥʦʡ ʢʫʣʴʪʫʨʝ) 

 
ɼʦʟʘ Cu, ʤʢʄ ʂʦʥʪʨʦʣʴ 

(ʙʝʟ Cu) 
50 100 200 300 400 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʧʨʦʣʠʥʘ 
0,033Ñ0,003 

0,054Ñ 

0,001 

0,068Ñ

0,002 

0,096Ñ

0,000 

0,393Ñ

0,040 

0,306Ñ

0,004 

 

 
ʊʘʙʣʠʮʘ 5. ɺʣʠʷʥʠʝ Cu ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʣʠʥʘ ʚ ʣʠʩʪʴʷʭ ʜʚʫʭ ʩʦʨʪʦʚ ʩʦʠ 

ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ, ʤʢʄ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ (ʧʦʯʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ) 

 

ɺʘʨʠʘʥʪʳ 

ʌʘʟʘ 

ʚʝʪʚʣʝʥʠʷ, 

11 ʠʶʥʷ 

ʌʘʟʘ ʮʚʝʪʝʥʠʷ, 

15 ʠʶʣʷ 

ʌʘʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʙʦʙʦʚ, 27 ʠʶʣʷ 

óɼʦʨʠʥʮʘô 

ʂʦʥʪʨʦʣʴ 

Cu 300 

Cu 900 

0,201Ñ0,003 

0,239Ñ0,012 

0,185Ñ0,010 

0,048Ñ0,0050 

0,026Ñ0,0010 

0,019Ñ0,0010 

0,085Ñ0,001 

0,135Ñ0,005 

0,100Ñ0,004 

óʍʦʨʙʦʚʷʥʢʘô 

ʂʦʥʪʨʦʣʴ 

Cu 300 

Cu 900 

0,228Ñ0,023 

0,261Ñ0,014 

0,247Ñ0,014 

0,068Ñ0,0007 

0,029Ñ0,0060 

0,030Ñ0,0040 

0,106Ñ0,001 

0,121Ñ0,005 

0,100Ñ0,001 

 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ. ɺ ʚʦʜʥʦʡ ʢʫʣʴʪʫʨʝ ʚ 

ʢʦʨʥʷʭ ʢʘʣʝʥʜʫʣʳ ʢʦʣʠʯʝʩʪʚʦ Cu ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ 

ʜʦʟʳ ʚʥʝʩʝʥʥʦʛʦ ʚ ʨʘʩʪʚʦʨ ʵʣʝʤʝʥʪʘ, ï 50 ʤʢʄ ʠ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʜʦʟʝ 

400 ʤʢʄ. ɺʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘ ʠ ʚ ʚʦʟʜʫʰʥʦʡ ʤʘʩʩʝ, ʦʜʥʘʢʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ (ʪʘʙʣ. 6). ʇʨʠ ʵʪʦʤ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ 

ʚʥʠʤʘʥʠʝ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ Cu ʧʨʠ ʩʘʤʦʡ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʨʥʷʭ ʠ ʦʙʱʠʤ ʫʭʫʜʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ. ʕʪʦ 

ʷʚʣʝʥʠʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʨʠ ʜʦʟʝ 400 ʤʛ/ʣ Cu ʢʣʝʪʦʯʥʳʝ 

ʤʝʤʙʨʘʥʳ ʢʦʨʥʝʚʳʭ ʢʣʝʪʦʢ ʧʨʦʨʦʩʪʢʦʚ ʢʘʣʝʥʜʫʣʳ ʪʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʙʘʨʴʝʨ ʜʣʷ ʧʝʨʝʥʦʩʘ ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ. ʀʟ-

ʟʘ ʵʪʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʘʩʩʠʚʥʳʡ ʜʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ Cu, 
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ʢʦʪʦʨʘʷ, ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʘʭ ʧʨʦʨʦʩʪʢʦʚ ʚ ʪʦʢʩʠʯʝʩʢʠʭ 

ʢʦʣʠʯʝʩʪʚʘʭ, ʚʳʟʳʚʘʷ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʷʚʣʝʥʠʝʤ ʥʝʢʨʦʟʘ. 

 
Tʘʙʣʠʮʘ 6. ɺʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʜʦʟʳ ʉu ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʢʘʣʝʥʜʫʣʳ, ʩʦʨʪ óɼʠʘʥʘô, ʤʛ/ʢʛ 

ʩʫʭʦʡ ʤʘʩʩʳ (ʦʧʳʪ ʚ ʚʦʜʥʦʡ ʢʫʣʴʪʫʨʝ) 

 
ɺʘʨʠʘʥʪʳ Cu Mn Zn Fe 

ʂʦʨʥʠ 

ʂʦʥʪʨʦʣʴ 32,71Ñ1,52 149,50Ñ4,63 55,67Ñ2,28 696,93Ñ9,58 

Cu 50 5901,42Ñ12,88 91,83Ñ3,22 120,19Ñ1,95 1675,89Ñ10,44 

Cu 100 6810,59Ñ16,21 89,90Ñ5,87 104,20Ñ3,07 2017,2Ñ19,56 

Cu 200 16365,04Ñ18,33 85,07Ñ2,39 74,25Ñ2,12 1039,44Ñ12,51 

Cu 300 13237,18Ñ14,35     60,04Ñ7,00 97,92Ñ1,93 1757,04Ñ16,36 

Cu 400 10559,72Ñ13,41     17,31Ñ22,0 36,93Ñ1,62 672,81Ñ8,13 

ɺʦʟʜʫʰʥʳʝ ʦʨʛʘʥʳ 

ʂʦʥʪʨʦʣʴ 10,96Ñ0,33 211,46Ñ3,56 68,36Ñ1,88 91,36Ñ3,28 

Cu 50 104,43Ñ2,58 155,99Ñ6,13 39,99Ñ4,44 94,03Ñ7,91 

Cu 100 69,60Ñ2,62 137,34Ñ3,68 33,77Ñ3,87 36,52Ñ1,84 

Cu 200 230,94Ñ17,92 140,69Ñ11,67 36,96Ñ2,04 76,97Ñ3,96 

Cu 300 225,53Ñ17,56 133,37Ñ8,80 28,49Ñ1,83 40,98Ñ0,91 

Cu 400 2717,71Ñ26,72 222,71Ñ16,71 65,78Ñ1,94 93,13Ñ0,99 

 

ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

Zn, Mn ʠ Fe ʧʨʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʜʦʟʘʭ Cu ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʦʟʜʫʰʥʳʭ (ʥʘʜʟʝʤʥʳʭ) ʦʨʛʘʥʘʭ 

ʧʨʦʨʦʩʪʢʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ Cu, ʘ ʧʨʠ 

ʜʦʟʝ 400 ʤʛ/ʣ ʩʦʜʝʨʞʘʥʠʝ Zn, Mn ʠ Fe ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚʦʟʤʦʞʥʦ, ʠʟ-ʟʘ 

ʯʘʩʪʠʯʥʦʡ ʧʦʪʝʨʠ ʯʘʩʪʠ ʢʣʝʪʦʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʵʪʠʭ ʨʘʩʪʝʥʠʡ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʥʪʘʛʦʥʠʟʤʝ ʦʪʜʝʣʴʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʠ ʚʳʩʦʢʠʭ 

ʜʦʟʘʭ Cu ʚ ʩʨʝʜʝ. ɸʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʠ ʧʦ ʜʨʫʛʠʤ ʢʫʣʴʪʫʨʘʤ, 

ʦʜʥʘʢʦ ʪʨʘʥʩʧʦʨʪ Cu ʚ ʥʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʙʳʣ ʤʝʜʣʝʥʥʝʝ. ʆʪʤʝʯʝʥʘ 

ʠʥʪʝʥʩʠʚʥʘʷ ʘʢʢʫʤʫʣʷʮʠʷ Cu ʚ ʨʘʩʪʝʥʠʷʭ ʢʣʝʚʝʨʘ, ʨʘʧʩʘ, ʣʶʮʝʨʥʳ, 

ʦʩʦʙʝʥʥʦ ʚ ʢʦʨʥʷʭ, ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ï ʚ ʨʘʩʪʝʥʠʷʭ ʵʩʧʘʨʮʝʪʘ. 

ɺ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʥʝʩʝʥʥʦʡ ʚ ʧʦʯʚʫ Cu ʦʧʨʝʜʝʣʷʣʠ ʚ ʦʨʛʘʥʘʭ ʜʚʫʭ ʩʦʨʪʦʚ ʩʦʠ 

(óɼʦʨʠʥʮʘô ʠ óʍʦʨʙʦʚʷʥʢʘô) ʧʦ ʬʘʟʘʤ ʚʝʛʝʪʘʮʠʠ. ɺʥʝʩʝʥʥʘʷ ʚ ʧʦʯʚʫ ʤʝʜʴ 

ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʢʦʨʥʷʭ ʩʦʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʚʳʭ ʨʘʟʣʠʯʠʡ. ʉʦʜʝʨʞʘʥʠʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʩʦʨʪʘ óʍʦʨʙʦʚʷʥʢʘô ʚ 
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ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ ʠ ʚ ʢʦʨʥʷʭ ʥʠʞʝ, ʯʝʤ ʫ ʩʦʨʪʘ óɼʦʨʠʥʮʘô. 

ʉʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʫ ʩʦʨʪʘ óʍʦʨʙʦʚʷʥʢʘô ʦʩʪʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʤ 

ʫʨʦʚʥʝ ʚ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʤʝʜʴʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʩʦʨʪʘ 

óɼʦʨʠʥʮʘô ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ; ʚ ʦʪʥʦʰʝʥʠʠ 

ʤʘʨʛʘʥʮʘ ʠ ʞʝʣʝʟʘ ʦʪʤʝʯʝʥʘ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʉʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ, 

ʤʘʨʛʘʥʮʘ ʠ ʤʝʜʠ ʚ ʢʦʨʥʷʭ ʚʳʰʝ, ʯʝʤ ʚ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ ʩ 

ʪʦʡ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʫ ʩʦʨʪʘ óɼʦʨʠʥʮʘô ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʜʘʥʥʦʛʦ ʩʦʨʪʘ ʢ 

ʠʟʙʳʪʢʫ ʤʝʜʠ ʚ ʧʦʯʚʝ. 

 

ɺʳʚʦʜʳ 

 

ʀʟʙʳʪʦʢ Cu ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʧʦʚʳʰʘʝʪ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʪʨʘʥʩʧʦʨʪʫ Fe, Mn ʠ Zn ʚ ʥʘʜʟʝʤʥʳʝ 

ʦʨʛʘʥʳ, ʠʥʛʠʙʠʨʫʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʧʦʩʪʫʧʠʚʰʝʡ ʚ ʨʘʩʪʝʥʠʷ ʤʝʜʠ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚ ʢʦʨʥʷʭ. 

ʊʦʢʩʠʯʥʦʩʪʴ Cu ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʯʝʤ ʚ ʧʦʯʚʝʥʥʦʡ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʳʩʦʢʠʤʠ ʙʫʬʝʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚʳ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʤʝʪʘʣʣʘ ʚ ʢʦʨʥʷʭ ʠ 

ʩʣʘʙʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʝʛʦ ʚ ʥʘʜʟʝʤʥʫʶ ʯʘʩʪʴ ʨʘʩʪʝʥʠʡ. 

ʀʟʙʳʪʦʢ ʤʝʜʠ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʨʘʩʪʝʥʠʡ: 

ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ, 

ʧʦʚʳʰʝʥʠʶ ʧʝʨʦʢʩʠʜʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʣʠʥʘ, ʧʦʷʚʣʝʥʠʶ 

ʜʠʩʙʘʣʘʥʩʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʉʢʨʠʥʠʥʛ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʦʪʦʨʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ 

ʬʠʪʦʵʢʩʪʨʘʢʪʦʨʦʚ ʤʝʜʠ (ʢʘʣʝʥʜʫʣʳ, ʨʘʧʩʘ, ʢʣʝʚʝʨʘ, ʵʩʧʘʨʮʝʪʘ ʠ 6 ʩʦʨʪʦʚ 

ʩʦʠ), ʚʳʷʚʠʣ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢʘʣʝʥʜʫʣʳ, ʩʦʠ ʠ 

ʨʘʧʩʘ ʢ ʠʟʙʳʪʢʫ ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʚ ʩʨʝʜʝ. ɺʳʜʝʣʝʥʳ ʜʚʘ ʩʦʨʪʘ ʩʦʠ, ʙʦʣʝʝ 

ʪʦʣʝʨʘʥʪʥʳʭ ʢ ʠʟʙʳʪʢʫ ʤʝʜʠ ʚ ʩʨʝʜʝ ï óɼʦʨʠʥʮʘô ʠ óʍʦʨʙʦʚʷʥʢʘô, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʥʘ ʧʦʯʚʘʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʜʠ 

(ʧʦʩʣʝ ʨʘʩʢʦʨʯʝʚʢʠ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʩʘʞʜʝʥʠʡ). 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ï ɸʅ 

ʄʦʣʜʦʚʳ (172. MRF, 2008-2009) ʠ ʛʨʘʥʪʘ ʄʆʅ ʋʢʨʘʠʥʳ ï ɸʅ ʄʦʣʜʦʚʳ 

(10.820.04.07/UA, 2010-2011). 
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ʈʝʬʝʨʘʪ 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ. ʀʟ ʨʷʜʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚʠʜʦʚ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʶʮʝʨʥʘ, ʢʦʪʦʨʘʷ ʧʨʝʚʦʩʭʦʜʠʪ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ ʧʦ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ. ɹʦʣʴʰʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʣʶʮʝʨʥʳ ʧʦʢʘ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ 

ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʜʙʦʨʫ ʩʦʨʪʦʚ ʠ ʦʙʦʛʘʱʝʥʠʶ ʢʫʣʴʪʫʨʥʦʡ ʬʣʦʨʳ ʥʦʚʳʤʠ ʝʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʝʣʝʢʮʠʠ ʵʢʦʪʠʧʦʚ ʩ ʫʯʝʪʦʤ 

ʘʜʘʧʪʘʮʠʠ ʠʭ ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ʄʘʪʝʨʠʘʣʳ ʠ 

ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥʳ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ 10 ʜʠʢʦʨʘʩʪʫʱʠʭ 

ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ ʠ 20 ʩʦʨʪʦʚ ʢʫʣʴʪʫʨʥʦʡ ʣʶʮʝʨʥʳ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ɼʘʛʝʩʪʘʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ 

ʚʠʜʘʤʠ ʣʶʮʝʨʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʫʨʦʚʥʷʭ ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʠʝ ʩʨʦʢʦʚ 

ʥʘʩʪʫʧʣʝʥʠʷ ʚʩʝʭ ʬʘʟ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʛʦ 

ʠʩʧʳʪʘʥʠʷ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʷʚʣʝʥʘ ʤʝʞʚʠʜʦʚʘʷ ʠ 

ʤʝʞʩʦʨʪʦʚʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ʧʨʠʟʥʘʢʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʥʘʙʦʨʦʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ 

ʧʦʙʝʛʦʚ ʥʘ ʨʘʩʪʝʥʠʝ, ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʙʝʛʘ ʠ ʦʩʦʙʠ, ʤʝʥʷʝʪʩʷ 

ʬʦʨʤʘ ʢʫʩʪʘ ʦʪ ʧʨʷʤʦʩʪʦʷʯʠʭ ʬʦʨʤ ʢ ʣʝʞʘʯʠʤ. ɺʳʜʝʣʝʥʳ ʚʠʜʳ, ʩʦʨʪʘ ʠ ʬʦʨʤʳ 

ʣʶʮʝʨʥʳ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʢʘʢ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚʳʷʚʣʝʥʥʳʝ ʫ ʚʠʜʦʚ 

ʣʶʮʝʨʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʭ, ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ. 
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Abstract  

 

Background. Medicago is of utmost interest among cultivated species of 

leguminous plants, as it excels many other forage crops in nutritive quality. The great 

potential of Medicago is yet underutilized for the present. For more complete 

realization of potential productivity it is necessary to pursue correct selection of 

varieties, enrichment of the cultivated flora with new species, and use ecotypes in 

breeding practice, taking into account their adaptation to local soil and climate. 

Materials and methods. Introductive tests of 10 wild perennial species and 20 

varieties of cultivated Medicago have been performed in the extreme mountainous 

environments of Dagestan.  The experiments with perennial plants of Medicago on 

different high-altitude levels showed the differences in the dates of beginning of all 

stages of generative development. As a result of the introductive test of Medicago 

species and varieties in mountainous environments, the trends of interspecific and 

intervarietal differentiation for different sets of characteristics were revealed. It was 

found that with the rising of the height above sea level the number of shoots per plant 

increased, the productivity of shoots and individual plants decreased, while the shape 

of the shrub changed from erect to prostrate. Highly productive species, varieties and 

forms of Medicago were identified as promising for extreme mountainous 

environments. The regularities reveled in Medicago species are interesting for 

introductive and breeding researches and developments aimed at broadening the basic 

source materials and the area of practical use of Medicago species and varieties. 

 

Key words: Medicago, introduction, productivity, phytomass, species, varieties 

 

ɺʚʝʜʝʥʠʝ 

 

ʆʙʦʛʘʱʝʥʠʝ ʢʫʣʴʪʫʨʥʦʡ ʬʣʦʨʳ ʙʦʣʝʝ ʮʝʥʥʳʤʠ ʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ 

ʬʦʨʤʘʤʠ, ʚʳʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ʟʦʥʘʤ ʩʦʨʪʦʚ, ʩʦʟʜʘʥʠʝ ʠ 

ʥʘʢʦʧʣʝʥʠʝ ʜʣʷ ʵʪʦʛʦ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʠʥʪʨʦʜʫʢʮʠʠ ʠ ʩʝʣʝʢʮʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʧʦ ʨʝʘʢʮʠʠ ʥʘ ʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʩʨʝʜʳ. ɺʳʷʚʣʝʥʠʝ ʘʜʘʧʪʠʚʥʦʩʪʠ 
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ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʚ ʛʝʪʝʨʦʛʝʥʥʦʡ ʩʨʝʜʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʰʘʶʱʝʛʦ ʫʩʣʦʚʠʷ ʨʘʩʰʠʨʝʥʠʷ ʘʨʝʘʣʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʷʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʚʳʷʚʣʝʥʠʝ 

ʣʘʪʝʥʪʥʦʡ ʬʘʢʪʦʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ 

ʧʨʠʟʥʘʢʦʚ. ʀʟʫʯʝʥʠʝ ʚʥʫʪʨʠʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʠʢʦʨʘʩʪʫʱʠʭ 

ʧʦʣʝʟʥʳʭ ʨʘʩʪʝʥʠʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʨʝʩʫʨʩʦʚʝʜʝʥʠʷ, ʩʝʣʝʢʮʠʠ ʠ ʠʥʪʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ 

ʨʷʜʘ ʧʨʦʙʣʝʤ ʪʝʦʨʠʠ ʤʠʢʨʦʵʚʦʣʶʮʠʠ, ʙʠʦʩʠʩʪʝʤʘʪʠʢʠ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʙʠʦʣʦʛʠʠ. 

ʀʟ ʨʷʜʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚʠʜʦʚ ʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʶʮʝʨʥʘ, ʢʦʪʦʨʘʷ ʧʨʝʚʦʩʭʦʜʠʪ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʢʦʨʤʦʚʳʝ 

ʢʫʣʴʪʫʨʳ ʧʦ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ. ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʠ ʩʝʥʦ ʣʶʮʝʨʥʳ 

ʙʦʛʘʪʳ ʙʝʣʢʘʤʠ, ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. ɺ 

ʨʘʙʦʪʘʭ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʣʶʮʝʨʥʳ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʥʦʩʠʪʴ ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ 

(Lubenets, 1956; Ivanov, 1980; Goncharov, 1985). 

ɹʦʣʴʰʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʣʶʮʝʨʥʳ ʧʦʢʘ ʝʱʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʨʘʚʠʣʴʥʦʤʫ 

ʧʦʜʙʦʨʫ ʩʦʨʪʦʚ ʠ ʦʙʦʛʘʱʝʥʠʶ ʢʫʣʴʪʫʨʥʦʡ ʬʣʦʨʳ ʥʦʚʳʤʠ ʝʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʝʣʝʢʮʠʠ ʵʢʦʪʠʧʦʚ ʩ ʫʯʝʪʦʤ 

ʘʜʘʧʪʘʮʠʠ ʠʭ ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ (Dalgatov, 

1988; Dibirov, 1996; Konstantinova, 1996). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʥʪʝʨʝʩ ʢ 

ʵʪʦʤʫ ʨʦʜʫ ʚʳʟʚʘʥ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʥʦ ʠ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʉʫʙʧʦʧʫʣʷʮʠʠ ʠʣʠ 

ʵʢʦʪʠʧʳ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʣʶʮʝʨʥʳ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʤʝʩʪʘʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʦʚ ʚʠʜʦʚ, ʠʤʝʶʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʩʝʣʝʢʮʠʠ. 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʧʦʧʫʣʷʮʠʡ, ʵʢʦʪʠʧʦʚ, ʵʚʦʣʶʮʠʦʥʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ 

ʫʩʣʦʚʠʷʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʘ (Sinskaya, 1948; Dzyubenko, 

Shvytov 1998).  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ, ʦʪʣʠʯʘʶʱeʡʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ 

ʩʣʦʞʥʦʩʪʴʶ ʨʝʣʴʝʬʘ, ʚʩʪʨʝʯʘʶʪʩʷ 20 ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʣʶʮʝʨʥʳ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʦʪ ʥʠʟʤʝʥʥʦʩʪʝʡ ʜʦ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ. ʉʨʝʜʠ ʥʠʭ 14 

ʤʥʦʛʦʣʝʪʥʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʧʷʪʴ ʚʠʜʦʚ ï ʵʥʜʝʤʠʢʠ ʂʘʚʢʘʟʘ (Murtazaliev, 
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2009). ʀʟ ʥʠʭ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʠʜʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʞʝʣʝʟʠʩʪʳʭ ʣʶʮʝʨʥè, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʦʧʫʰʝʥʠʝʤ ʞʝʣʝʟʠʩʪʳʤʠ 

ʚʦʣʦʩʢʘʤʠ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʤ ʥʘ ʯʘʰʝʯʢʝ ʮʚʝʪʢʘ, ʮʚʝʪʦʥʦʩʘʭ ʠ ʙʦʙʘʭ 

(Vasilchenko, 1949). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ: ʣʶʮʝʨʥʘ ʢʣʝʡʢʘʷ ï 

Medicago glutinosa M. Bieb, ʣʶʮʝʨʥʘ ʟʝʣʝʥʦʚʘʪʘʷ ï Medicago virescens 

Grossh., ʣʶʮʝʨʥʘ ʛʫʥʠʙʩʢʘʷ ï Medicago gunibica Vass. ʠ ʣʶʮʝʨʥʘ 

ʨʘʟʥʦʮʚʝʪʥʘʷ ï Medicago polychroa Grossh. ɺ ʦʧʠʩʘʥʠʷʭ ʚʠʜʦʚ 

ʞʝʣʝʟʠʩʪʳʭ ʣʶʮʝʨʥ, ʚʢʣʶʯʘʷ ʭʘʨʘʢʪʝʨ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ʦʢʨʘʩʢʝ ʚʝʥʯʠʢʘ, 

ʦʧʫʰʝʥʥʦʩʪʠ ʠ ʯʠʩʣʫ ʦʙʦʨʦʪʦʚ ʧʣʦʜʘ ʠ ʜʨʫʛʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʥʦʯʪʝʥʠʡ, ʠ ʩʪʘʪʫʩ ʥʝʢʦʪʦʨʳʭ ʪʘʢʩʦʥʦʚ 

ʚ ʩʠʩʪʝʤʝ ʧʦʜʨʦʜʘ Falcago (Rchb.) Grossh. ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʳʤ. 

ʃʶʮʝʨʥʘ ʟʝʣʝʥʦʚʘʪʘʷ M. virescens ʦʧʠʩʘʥʘ ɸ. ɸ. ɻʨʦʩʩʛʝʡʤʦʤ, ʠʟ 

ɼʘʛʝʩʪʘʥʘ, ʪʠʧʦʚʦʡ ʦʙʨʘʟʝʮ ʭʨʘʥʠʪʩʷ ʚ ʊʙʠʣʠʩʠ, ʚʠʜ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ 

ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ ʥʘ ʚʳʩʦʪʝ 1200ï2000 ʤ ʥʘʜ ʫ. ʤ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦʪ 

ʚʠʜ ʠʤʝʝʪ ʛʠʙʨʠʜʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʬʦʨʤʳ ʩ ʟʝʣʝʥʦʚʘʪʳʤʠ 

ʮʚʝʪʢʘʤʠ ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʢʦʥʪʘʢʪʝ ʘʨʝʘʣʦʚ ï ʚ ʩʠʤʧʘʪʨʠʯʝʩʢʠʭ 

ʧʦʧʫʣʷʮʠʷʭ ʣʶʮʝʨʥʳ ʢʣʝʡʢʦʡ ʠ ʣʶʮʝʨʥʳ ʛʦʣʫʙʦʚʘʪʦʡ. ʇʦ ʤʥʝʥʠʶ 

ɸ. ɸ. ɻʨʦʩʩʛʝʡʤʘ (Grossheim, 1945), ʵʪʦ ʭʦʣʦʜʦʩʪʦʡʢʦʝ ʨʘʩʪʝʥʠʝ ʤʦʞʝʪ 

ʠʤʝʪʴ ʢʦʨʤʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʢʘʢ ʜʣʷ ʶʞʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ, ʠ 

ʥʝʦʙʭʦʜʠʤʳ ʠʩʧʳʪʘʥʠʷ ʝʛʦ ʚ ʢʫʣʴʪʫʨʝ. ɺʠʜ ʣʶʮʝʨʥʳ ʨʘʟʥʦʮʚʝʪʥʦʡ 

M. polychroa ʦʧʠʩʘʥ ʠʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ɿʘʢʘʚʢʘʟʴʷ, ʪʠʧʦʚʦʡ ʦʙʨʘʟʝʮ 

ʭʨʘʥʠʪʩʷ ʚ ʊʙʠʣʠʩʠ. ʇʦ ʦʧʠʩʘʥʠʶ ʘʚʪʦʨʘ, çéʚʝʥʯʠʢ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʨʘʟʥʦʦʙʨʘʟʥʦ ʦʢʨʘʰʝʥʥʳʡ (ʬʠʦʣʝʪʦʚʳʡ, ʛʦʣʫʙʦʡ, ʞʝʣʪʳʡ ʠʣʠ ʙʝʣʳʡé)è 

(Grossheim, 1952). ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ 

ʚʦʩʪʦʯʥʦʛʦ ɿʘʢʘʚʢʘʟʴʷ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 500 ʜʦ 1500 ʤ, ʟʘʭʦʜʠʪ ʚ ɼʘʛʝʩʪʘʥ. 

ɼʘʥʥʳʡ ʚʠʜ ʦʪʣʠʯʘʝʪʩʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ 

ʧʦʯʚʘʤ, ʙʣʠʟʦʢ ʢ ʢʫʣʴʪʫʨʥʦʡ ʧʦʩʝʚʥʦʡ ʣʶʮʝʨʥʝ ʠ çʧʨʝʜʩʪʘʚʣʷʝʪ 

ʙʝʟʫʩʣʦʚʥʦ ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫéè 

(Grossheim, 1945). ɺʠʜ ʣʶʮʝʨʥʳ ʢʣʝʡʢʦʡ M. glutinosa ʦʧʠʩʘʥ çʩ ʂʘʚʢʘʟʘ, 

ʠʟ ʐʠʨʚʘʥʩʢʠʭ ʛʦʨéè (Vasilchenko, 1949), ʪʠʧ ʭʨʘʥʠʪʩʷ ʚ ɹʦʪʘʥʠʯʝʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʠʤ. ɺ. ʃ. ʂʦʤʘʨʦʚʘ (ɹʀʅ), ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ɺʝʥʯʠʢ 

ʨʘʩʪʝʥʠʡ ʵʪʦʛʦ ʚʠʜʘ ʷʨʢʦ-ʞʝʣʪʳʡ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʧʦ ɻʣʘʚʥʦʤʫ 

ʂʘʚʢʘʟʩʢʦʤʫ ʭʨʝʙʪʫ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 500ï600 ʜʦ 2000 ʤ. ɺʳʩʦʢʠʝ ʢʦʨʤʦʚʳʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʵʪʦʛʦ ʚʠʜʘ ʦʪʤʝʯʘʣʠ ʤʥʦʛʠʝ 

ʙʦʪʘʥʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ɸ. ɸ. ɻʨʦʩʩʛʝʡʤ: çé ʦʙʣʘʜʘʝʪ ʧʨʝʢʨʘʩʥʳʤʠ 

ʢʦʨʤʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʭʦʨʦʰʦ ʦʙʣʠʩʪʚʝʥʥʘ, ʤʘʣʦ ʦʧʫʰʝʥʘ, ʨʘʩʪʝʪ 

ʙʦʣʴʰʠʤʠ ʢʫʩʪʘʤʠéè (Grossheim,1945). ʅʘʠʙʦʣʝʝ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ 

ʷʚʣʷʝʪʩʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʣʶʮʝʨʥʳ ʛʫʥʠʙʩʢʦʡ, ʦʪʥʦʩʠʤʦʡ ʢ 
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ʚʘʨʠʘʮʠʷʤ ʣʶʮʝʨʥʳ ʢʣʝʡʢʦʡ ʠ ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʥʝʝ ʪʝʤ, ʯʪʦ ʙʦʙ ʩʚʝʨʥʫʪ 

ʚ ʦʜʠʥ ʧʦʣʥʳʡ ʠʣʠ ʥʝ ʩʦʚʩʝʤ ʧʦʣʥʳʡ ʦʙʦʨʦʪ, ʮʚʝʪʢʠ ʙʣʝʜʥʦ-ʞʝʣʪʳʝ ʠʣʠ 

ʛʦʣʫʙʳʝ. ʃʶʮʝʨʥʘ ʛʫʥʠʙʩʢʘʷ ʦʧʠʩʘʥʘ ʀ. ʊ. ɺʘʩʠʣʴʯʝʥʢʦ ʧʦ ʵʢʟʝʤʧʣʷʨʘʤ, 

ʚʳʨʘʱʝʥʥʳʤ ʥʘ ʄʘʡʢʦʧʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɺʀʈ ʠʟ ʩʝʤʷʥ, ʩʦʙʨʘʥʥʳʭ 

ɽ. ʅ. ʉʠʥʩʢʦʡ ʙʣʠʟ ɻʫʥʠʙʘ, ʪʠʧ ʥʘʭʦʜʠʪʩʷ ʚ ɹʀʅ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. 

ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ ɼʘʛʝʩʪʘʥʝ ʠ ʟʘʧʘʜʥʝʝ ʜʦ ɹʝʩʣʘʥʘ (Vasilchenko, 1949). 

ɺ ɼʘʛʝʩʪʘʥe, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʜʠʢʦʨʘʩʪʫʱʠʝ ʬʦʨʤʳ ʠ ʚʠʜʳ 

ʤʥʦʛʦʣʝʪʥʝʡ ʣʶʮʝʨʥʳ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʧʝʨʠʦʜʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʫʩʣʦʚʠʡ ʚʳʩʦʢʦʛʦʨʠʡ ʰʝʣ ʬʦʨʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ ʚʠʜʦʚ ʧʦʜʨʦʜʘ Falcago. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʚʳʩʦʢʦʛʦʨʴʷ 

ʥʘ ʤʦʨʬʦʣʦʛʠʶ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʙʨʘʟʮʦʚ ʣʶʮʝʨʥʳ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʷʚʣʷʣʦʩʴ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʤʥʦʛʦʣʝʪʥʝʡ ʣʶʮʝʨʥʳ ʧʦ 

ʬʝʥʦʣʦʛʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʫʭʦʡ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʟ ʥʠʭ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʩʝʤʝʥʘ ʜʝʩʷʪʠ ʦʙʨʘʟʮʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ 

ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ ʣʶʮʝʨʥ (ʪʘʙʣ. 1), ʧʦʣʫʯʝʥʥʳʝ ʠʟ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʢʦʨʤʦʚ, ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʈɸʅ, ʘ ʪʘʢʞʝ ʩʦʙʨʘʥʥʳʝ 

ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʵʪʠʭ ʚʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɼʘʛʝʩʪʘʥʘ (ʥʘ 

ʚʳʩʦʪʘʭ ʦʪ 100 ʜʦ 2300 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ). ɺ ʠʟʫʯʝʥʠʠ ʥʘʭʦʜʠʣʠʩʴ 

ʪʘʢʞʝ ʩʦʨʪʘ ʢʫʣʴʪʫʨʥʦʡ ʣʶʮʝʨʥʳ ï 10 ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ 

(M. sativa L.) ʠ 10 ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ ʠʟʤʝʥʯʠʚʦʡ (M. varia T. Martyn), 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʠʤ. ʅ. ʀ. ɺʘʚʠʣʦʚʘ (ɺʀʈ). ʇʦʩʝʚ ʩʝʤʷʥ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʥʘ 

ʎʫʜʘʭʘʨʩʢʦʡ ʠ ɻʫʥʠʙʩʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʘʟʘʭ ɻʦʨʥʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. ʎʫʜʘʭʘʨʩʢʘʷ 

ʙʘʟʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 1100 ʤ ʥʘʜ ʫ. ʤ., ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ï 380 ʤʤ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 60%, ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ ʤʝʩʷʮʘ ï ʠʶʣʷ ï +23,3ÁC, ʩʘʤʦʛʦ 

ʭʦʣʦʜʥʦʛʦ ï ʷʥʚʘʨʷ ï2,2ÁC, ʙʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʨʘʚʝʥ 240 ʜʥʷʤ, ʧʦʯʚʳ 

ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ. ɻʫʥʠʙʩʢʘʷ ʙʘʟʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 1700 ʤ ʥʘʜ ʫ. ʤ., 

ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 619 ʤʤ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ï +6,6ÁC, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ 

ʤʝʩʷʮʘ ï ʘʚʛʫʩʪʘ ï +16,5ÁC, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 65%, 
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ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʣʷʝʪ 12 ʩʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ï 33 ʩʤ, ʙʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ ʨʘʚʝʥ 167 ʜʥʷʤ; ʧʦʯʚʳ 

ʛʦʨʥʦ-ʣʫʛʦʚʳʝ, ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 

ʩʦʩʪʘʚʣʷʝʪ 3ï4%. ʋʯʠʪʳʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʜʦʚ ʚ ʧʝʨʚʳʡ ʛʦʜ, ʘ ʥʘ 

ʚʪʦʨʦʡ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʚʝʛʝʪʘʮʠʠ ï ʯʠʩʣʦ ʨʘʩʪʝʥʠʡ, ʯʠʩʣʦ 

ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʥʘ ʨʘʩʪʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʯʝʥʠʷ ʩʫʭʦʡ ʤʘʩʩʳ ʥʘ ʝʜʠʥʠʮʫ ʫʯʝʪʘ ï 

ʛʝʥʝʨʘʪʠʚʥʳʡ ʧʦʙʝʛ ʠ ʩʫʭʘʷ ʤʘʩʩʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 1 ʤ
2
, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ 

ʩʫʭʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʩ ʤʝʪʨʦʚʳʭ ʜʝʣʷʥʦʢ, ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʝʥʘ 

ʚʝʨʦʷʪʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʮ/ʛʘ. ʉʨʘʚʥʝʥʠʝ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʬʝʥʦʣʦʛʠʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʝʤʝʥʥʦʤʫ ʠ ʚʝʛʝʪʘʪʠʚʥʦʤʫ 

ʨʘʟʤʥʦʞʝʥʠʶ, ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ 

ʩʨʝʜʳ (ʤʦʨʦʟʫ, ʟʘʩʫʭʝ). ʄʘʪʝʨʠʘʣ ʦʙʨʘʙʦʪʘʥ ʩ ʧʦʤʦʱʴʶ ʣʠʮʝʥʟʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ Statistica 5.5. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ʄʥʦʛʦʣʝʪʥʠʝ ʚʠʜʳ ʣʶʮʝʨʥʳ ʧʨʦʭʦʜʷʪ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ɼʘʛʝʩʪʘʥʘ 

ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ, ʫʩʪʦʡʯʠʚʦ ʧʣʦʜʦʥʦʩʷʪ, ʫʩʧʝʚʘʶʪ ʧʨʦʡʪʠ ʬʘʟʫ 

ʧʦʣʥʦʡ ʟʨʝʣʦʩʪʠ ʩʝʤʷʥ. ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʢʦʤʧʣʝʢʩʫ ʫʩʣʦʚʠʡ 

ʦʢʘʟʘʣʠʩʴ ʢʘʚʢʘʟʩʢʠʝ ʛʦʨʥʳʝ ʚʠʜʳ M. virescens, M. falcata L., M. glutinosa, 

M. hemicaerulea Sinsk. ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʤʥʦʛʦʣʝʪʥʠʤʠ ʚʠʜʘʤʠ ʣʶʮʝʨʥʳ 

ʧʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʠʷ ʚ ʩʨʦʢʘʭ ʥʘʩʪʫʧʣʝʥʠʷ ʚʩʝʭ ʬʘʟ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ (ʪʘʙʣ. 1).  

ʋ ʜʚʫʭ ʙʣʠʟʢʠʭ ʚʠʜʦʚ ï M. caerulea ʠ M. hemicaerulea, ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʠʨʦʜʝ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʭ ʚʳʩʦʪʘʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʨʦʪʢʠʡ 

ʧʝʨʠʦʜ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʬʘʟʳ 

ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. M. daghestanica Rupr. ex Boiss. ï 

ʧʘʣʝʦʵʥʜʝʤʠʢ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʶʞʥʳʭ 

ʢʘʤʝʥʠʩʪʳʭ ʩʢʣʦʥʘʭ ʜʦ ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʧʦʷʩʘ, ʦʪʣʠʯʘʝʪʩʷ ʢʦʨʦʪʢʠʤ 

ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ. ɺʳʩʦʢʦʛʦʨʥʳʝ ʢʘʚʢʘʟʩʢʠʝ ʵʥʜʝʤʠʢʠ M. virescens ʠ 

M. glutinosa ʷʚʣʷʶʪʩʷ ʨʘʥʥʝʮʚʝʪʫʱʠʤʠ ʠ ʠʤʝʶʪ ʙʣʠʟʢʠʝ ʩʧʝʢʪʨʳ 

ʬʝʥʦʬʘʟ, ʫ M. falcata ʵʪʠ ʬʝʥʦʬʘʟʳ ʩʜʚʠʥʫʪʳ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʬʝʥʦʬʘʟ M. sativa ʠ M. varia ʦʪʤʝʯʝʥ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ ʧʣʦʜʦʥʦʰʝʥʠʷ ʫ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʬʠʪʦʤʘʩʩʝ ʣʶʮʝʨʥʳ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʫʭʘʷ ʤʘʩʩʘ ʛʦʜʠʯʥʦʛʦ ʧʦʙʝʛʘ ʠ ʩʫʭʘʷ ʤʘʩʩʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʤ
2
. ʉʫʭʘʷ 

ʤʘʩʩʘ ʧʦʙʝʛʘ ʣʶʮʝʨʥʳ (ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʥʘ ʜʝʣʷʥʢʫ), ʢʘʢ ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ ʥʘʤʠ ʚ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ (Magomedmirzaev et al., 1990ʘ, b), ʥʝ 
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ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩ ʧʣʦʪʥʦʩʪʴʶ ʩʪʦʷʥʠʷ (ʯʠʩʣʦʤ 

ʦʩʦʙʝʡ ʥʘ ʜʝʣʷʥʢʫ), ʚ ʦʪʣʠʯʠʝ ʦʪ ʯʠʩʣʘ ʧʦʙʝʛʦʚ ʥʘ ʦʩʦʙʴ, ʢʦʪʦʨʦʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʣʦʪʥʦʩʪʴʶ ʩʪʦʷʥʠʷ. 

 
ʊʘʙʣʠʮʘ 1. ʌʝʥʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʦʚ ʣʶʮʝʨʥʳ ʥʘ 

ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʫʯʘʩʪʢʝ (ɼʘʛʝʩʪʘʥ, ɻʫʥʠʙ, 2013 ʛ.) 

 

ˉ ʅʘʟʚʘʥʠʝ ʚʠʜʘ 

ɹʫʪʦʥʠʟʘʮʠʷ ʎʚʝʪʝʥʠʝ ʇʣʦʜʦʥʦʰʝʥʠʝ 

ʥʘʯʘʣʦ ʤʘʩʩʦʚʦʝ ʥʘʯʘʣʦ ʤʘʩʩʦʚʦʝ ʥʘʯʘʣʦ ʤʘʩʩʦʚʦʝ 

1.  

Medicago 

caerulea Less. ex 

Ledeb. 

27,06Ñ0,6 03,07Ñ1,0 10,07Ñ1,2 25,07Ñ0,9 20,08Ñ0,9 07,09Ñ0,8 

2.  
M. daghestanica 

Rupr. ex Boiss. 
12,06 Ñ 0,6 15,06 Ñ 05 19,06Ñ04 24,06Ñ07 03.07Ñ1,2 23,07Ñ0,5 

3.  M. falcata L. 24.06Ñ 0,3 2,06Ñ0,5 02,07Ñ0,5 06,07Ñ0,7 04.08Ñ1,1 22,08Ñ0,7 

4.  
M. glutunosa 

Bieb. 
21.06Ñ0,4 25,06Ñ0,6 30,06Ñ0,5 04,07Ñ0,5 21.07Ñ0,7 18,08Ñ0,5 

5.  
M. hemicaerulea 

Sinsk. 
26.06Ñ0,5 28,06Ñ0,5 09,07Ñ1,0 18,07Ñ1,0 13.08Ñ1,2 28,08Ñ0,8 

6.  M. sativa L. 25.06Ñ0,6 27,06Ñ0,8 03,07Ñ0,9 10,07Ñ0,9 16.07Ñ1,2 15,08Ñ0,9 

7.  
M. tianschanica 

Vass. 
26.06Ñ0,5 01,07Ñ0,6 05,07Ñ0,6 16,07Ñ0,8 26.07Ñ1,0 21,08Ñ0,9 

8.  
M. transoxana 

Vass. 
25.06Ñ0,4 28,06Ñ0,4 03,07Ñ0,6 12,07Ñ0,6 20.07Ñ0,9 18,08Ñ0,8 

9.  
M. varia T. 

Martyn 
24.06Ñ0,5 27,06Ñ0,7 01,07Ñ0,9 08,07Ñ0,8 12.07Ñ1,1 11,08Ñ0,9 

10.  
M. virescens 

Grossh. 
23.06Ñ0,5 27,06Ñ0,5 05,07Ñ0,8 11,07Ñ0,9 09.08Ñ0,5 22,08Ñ0,7 

 

ʇʦ ʯʠʩʣʫ ʧʦʙʝʛʦʚ ʥʘ ʦʩʦʙʴ ʜʠʢʦʨʘʩʪʫʱʠʝ ʚʳʩʦʢʦʛʦʨʥʳʝ ʢʘʚʢʘʟʩʢʠʝ 

ʵʥʜʝʤʠʢʠ M. glutinosa, M. virescens ʧʨʝʚʦʩʭʦʜʷʪ M. varia ʠ M. sativa, ʧʨʠ 

ʵʪʦʤ ʫʩʪʫʧʘʶʪ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʩʫʭʦʡ ʤʘʩʩʝ M. sativa (ʪʘʙʣ. 2). 

ʉʨʝʜʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʣʶʮʝʨʥʳ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

M. virescens, ʚʠʜ ʩʦʤʥʠʪʝʣʴʥʦʡ ʪʘʢʩʦʥʦʤʠʠ, ʚʝʨʦʷʪʥʦ ʛʠʙʨʠʜʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʧʦʧʫʣʷʮʠʡ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ʦʢʨʘʩʢʝ ʚʝʥʯʠʢʘ, ʢʘʯʝʩʪʚʝʥʥʦ ʣʫʯʰʠʤ ʙʘʣʘʥʩʦʤ 

ʣʠʩʪʦʩʪʝʙʣʝʚʦʡ ʤʘʩʩʳ. ɺʩʪʨʝʯʘʝʪʩʷ ʣʶʮʝʨʥʘ ʟʝʣʝʥʦʚʘʪʘʷ ʚ ʩʨʝʜʥʝʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ ɼʘʛʝʩʪʘʥʘ, ʚ ʤʝʩʪʘʭ ʧʝʨʝʢʨʳʚʘʥʠʷ ʘʨʝʘʣʦʚ ʣʶʮʝʨʥʳ ʢʣʝʡʢʦʡ (ʩ 

ʞʝʣʪʦʡ ʦʢʨʘʩʢʦʡ ʚʝʥʯʠʢʘ) ʠ ʣʶʮʝʨʥʳ ʛʦʣʫʙʦʚʘʪʦʡ (ʩ ʬʠʦʣʝʪʦʚʦʡ 

ʦʢʨʘʩʢʦʡ ʚʝʥʯʠʢʘ). ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʶʮʝʨʥʘ 

ʟʝʣʝʥʦʚʘʪʘʷ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʬʠʪʦʤʘʩʩʦʡ ʚ 
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ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʷʤʳʭ ʫʯʝʪʦʚ ʟʘ ʦʜʠʥ ʫʢʦʩ ʦʥʘ ʥʝ 

ʫʩʪʫʧʘʝʪ ʨʘʡʦʥʠʨʦʚʘʥʥʦʤʫ ʚ ɼʘʛʝʩʪʘʥʝ ʩʦʨʪʫ óʂʠʟʣʷʨʩʢʘʷ ʤʝʩʪʥʘʷô. 
 

ʊʘʙʣʠʮʘ 2. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʣʶʮʝʨʥʳ ʚ ʛʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ɼʘʛʝʩʪʘʥʘ 

 

 

ɺ ʦʧʳʪʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʨʪʘ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ ʦʙʣʘʜʘʶʪ 

ʙʦʣʴʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ, ʥʦ ʤʝʥʴʰʝʡ ʝʝ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʢʦʥʪʨʘʩʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʩʦʨʪʘ 

ʣʶʮʝʨʥʳ ʠʟʤʝʥʯʠʚʦʡ. ʇʦʵʪʦʤʫ ʩʦʨʪʘ ʣʶʮʝʨʥʳ ʠʟʤʝʥʯʠʚʦʡ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʙʦʛʘʨʝ. ʉʨʝʜʠ 

ʩʦʨʪʦʚ ʵʪʦʛʦ ʚʠʜʘ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳ ʠ ʫʩʪʦʡʯʠʚʳ ʚ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʦʨʪʘ: óʃʝʥʠʥʩʢʘʷ ʤʝʩʪʥʘʷô ʠ óʊʠʙʝʪʩʢʘʷô, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʘʪʴ ʩ 

ʦʜʥʦʛʦ ʫʢʦʩʘ 53ï57 ʮʝʥʪʥʝʨʦʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʥʘ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ 

(ʪʘʙʣ. 3). 

ʃʫʯʰʠʤʠ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʶʱʠʤʠ 

ʬʠʪʦʤʘʩʩʫ, ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʩʦʨʪʘ ʣʶʮʝʨʥʳ ʧʦʩʝʚʥʦʡ: 

ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʝ ï óPrimaô, óChartaô, ʘʤʝʨʠʢʘʥʩʢʠʝ ï óCayngaô, 

óProgressô ʠ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʝ ï óʄʝʩʪʥʘʷô ʠ óɸʥʜʠʞʘʥʩʢʘʷô. ʕʪʠ ʩʦʨʪʘ 

ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢʘʢ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʧʨʠ ʚʳʩʦʢʦʡ 

ʘʛʨʦʪʝʭʥʠʢʝ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚʳʷʚʣʝʥʥʳʝ ʫ ʚʠʜʦʚ ʣʶʮʝʨʥʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʭ, ʩʝʣʝʢʮʠʦʥʥʳʭ 

 ̄ ʅʘʟʚʘʥʠʝ ʚʠʜʘ 

ʎʫʜʘʭʘʨ (1100 ʤ) ɻʫʥʠʙ (1700 ʤ) 

ʏʠʩʣʦ 
ʧʦʙʝʛʦʚ 

ʥʘ ʦʩʦʙʴ 

ʉʫʭʘʷ 
ʤʘʩʩʘ 

ʧʦʙʝʛʘ (ʛ) 

ʉʫʭʘʷ 
ʤʘʩʩʘ 

ʮ/ʛʘ 

ʏʠʩʣʦ 
ʧʦʙʝʛʦʚ ʥʘ 

ʦʩʦʙʴ 

ʉʫʭʘʷ 
ʤʘʩʩʘ 

ʧʦʙʝʛʘ (ʛ) 

ʉʫʭʘʷ ʤʘʩʩʘ 

ʮ/ʛʘ 

1 Medicago 

caerulea Less. 
ex Ledeb. 

4,8Ñ0,17 3,6Ñ0,28 62,5 5,1Ñ0,21 1,6Ñ0,16 31,7 

2 M. falcata L. 5,1Ñ0,16 5,1Ñ0,41 69,1 6,1Ñ0,16 2,3Ñ0,18 43,6 

3 M. glutunosa 

Bieb. 
6,1Ñ0,26 5,3Ñ0,38 71,1 7,5Ñ0,31 3,1Ñ0,41 50,7 

4 M. hemicaerulea 

Sinsk. 
5,1Ñ0,17 4,6Ñ0,61 62,7 6,2Ñ0,20 2,8Ñ0,26 46,1 

5 M. sativa L. 3,1Ñ0,29 7,5Ñ0,82 86,9 3,4Ñ0,34 4,3Ñ0,56 64,2 

6 M. tianschanica 
Vass. 

3,9Ñ0,26 4,3Ñ0,46 68,7 4,2Ñ0,31 2,4Ñ0,24 36,6 

7 M. transoxana 

Vass. 
4,2Ñ0,27 5,8Ñ0,56 77,9 5,3Ñ0,31 3,1Ñ0,37 48,1 

8 M. varia T. 
Martyn 

4,1Ñ0,37 6,2Ñ0,61 79,2 5,6Ñ0,49 3,1Ñ0,38 56,7 

9 M. virescens 

Grossh. 
5,2Ñ0,19 6,7Ñ0,76 82,6 6,7Ñ0,21 4,1Ñ0,35 61,5 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ. 

 
ʊʘʙʣʠʮʘ 3. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʢʫʣʴʪʫʨʥʦʡ ʣʶʮʝʨʥʳ 

 ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ɼʘʛʝʩʪʘʥʘ (ɻʫʥʠʙ, 1750 ʤ ʥʘʜ ʫ. ʤ.) 

 

ˉ 
ʅʘʟʚʘʥʠʝ 

ʩʦʨʪʦʦʙʨʘʟʮʘ 
ʇʨʦʠʩʭʦʞʜʝʥʠʝ 

ʏʠʩʣʦ ʧʦʙʝʛʦʚ 

ʥʘ ʨʘʩʪʝʥʠʝ, 

ʰʪ. 

ʉʫʭʘʷ ʤʘʩʩʘ 

ʧʦʙʝʛʘ, ʛ 

ʉʫʭʘʷ ʤʘʩʩʘ 

ʦʩʦʙʝʡ, ʮ/ʛʘ 

 

Medicago sativa L. 
 

1 ɸʥʜʠʞʘʥʩʢʘʷ ʋʟʙʝʢʠʩʪʘʥ 2,6Ñ0,37 4,3Ñ0,58 63,1 

2 ʄʝʩʪʥʘʷ ʂʘʟʘʭʩʪʘʥ 3,5Ñ0,28 4,2Ñ0,60 64,5 

3 ʄʝʩʪʥʘʷ ɹʦʣʛʘʨʠʷ 5,4Ñ0,23 2,7Ñ0,29 36,8 

4 ʍʝʨʩʦʥʩʢʘʷ-7 ʋʢʨʘʠʥʘ 3,2Ñ0,40 3,8Ñ0,54 57,1 

5 ʍʠʚʠʥʩʢʘʷ ʋʟʙʝʢʠʩʪʘʥ 2,2Ñ0,28 3,3Ñ0,61 46,8 

6 Caynga ʉʐɸ 3,4Ñ0,35 3,8Ñ0,47 61,2 

7 Charta ɻʝʨʤʘʥʠʷ 3,4Ñ0,29 3,8Ñ0,75 56,6 

8 Prima ʌʨʘʥʮʠʷ 3,5Ñ0,38 4,7Ñ0,79 67,2 

9 Progress ʉʐɸ 3,3Ñ0,49 3,7Ñ0,39 58,5 

10 Rhimpaus ɻʝʨʤʘʥʠʷ 4,4Ñ0,56 2,5Ñ0,40 35,2 

 

M. varia T. Martyn 
 

11 ʂʠʟʣʷʨʩʢʘʷ 

ʤʝʩʪʥʘʷ 

ɼʘʛʝʩʪʘʥ 4,8Ñ0,47 2,6Ñ0,33 40,1 

12 ʂʝʤʣʷʥʩʢʘʷ ʄʦʨʜʦʚʠʷ 4,4Ñ0,41 1,8Ñ0,21 35,6 

13 ʃʝʥʠʥʩʢʘʷ 

ʤʝʩʪʥʘʷ 

ɺʦʣʛʦʛʨʘʜ. ʦʙʣ. 5,6Ñ0,51 3,8Ñ0,56 56,8 

14 ʄʝʞʦʪʥʝʥʩʢʘʷ ʃʘʪʚʠʷ 4,4Ñ0,34 2,8Ñ0,62 44,5 

15 ʆʤʩʢʘʷ 

ʛʠʙʨʠʜʥʘʷ 

ʆʤʩʢʘʷ ʦʙʣ. 6,1Ñ0,42 2,1Ñ0,30 39,6 

16 ʇʨʠʘʨʘʣʴʩʢʘʷ ʂʘʟʘʭʩʪʘʥ 6,1Ñ0,62 2,2Ñ0,23 39,9 

17 ʉʝʚʝʨʥʘʷ 

ʛʠʙʨʠʜʥʘʷ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ. 6,1Ñ0,36 1,7Ñ0,26 34,0 

18 ʊʠʙʝʪʩʢʘʷ ʂʘʟʘʭʩʪʘʥ 4,6Ñ0,41 3,4Ñ0,38 52,6 

19 Fertillo ʉʐɸ 5,9Ñ0,53 3,0Ñ0,34 44,1 

20 Kolotta ʉʐɸ 5,1Ñ0,38 2,8Ñ0,36 46,7 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 10 ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ 

ʤʥʦʛʦʣʝʪʥʠʭ ʣʶʮʝʨʥ ʠ 20 ʩʦʨʪʦʚ ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʣʶʮʝʨʥʳ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʘʟʘʭ ɻʦʨʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʈɸʅ ʚʳʷʚʣʝʥʳ 

ʨʘʟʣʠʯʠʷ ʩʨʦʢʦʚ ʥʘʩʪʫʧʣʝʥʠʷ ʚʩʝʭ ʬʘʟ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʙʨʘʟʮʦʚ. 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʥʘʙʦʨʦʤ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʯʠʩʣʦ ʧʦʙʝʛʦʚ ʥʘ ʨʘʩʪʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʙʝʛʘ ʠ 

ʦʪʜʝʣʴʥʦʛʦ ʨʘʩʪʝʥʠʷ. ɺʳʷʚʣʝʥʳ ʠ ʦʪʦʙʨʘʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʛʦʨʥʦʛʦ 

ɼʘʛʝʩʪʘʥʘ ʚʠʜʳ, ʩʦʨʪʘ ʠ ʬʦʨʤʳ ʣʶʮʝʨʥʳ. 
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ʈʝʬʝʨʘʪ  

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ ʨʝʘʣʴʥʘʷ 

ʫʛʨʦʟʘ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʝʩʣʠ ʥʝ ʧʨʝʜʧʨʠʥʷʪʴ ʩʨʦʯʥʳʭ ʤʝʨ, ʩʫʱʝʩʪʚʫʝʪ ʜʣʷ Paeonia 

hybrida Pall. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʝʜʝʥʠʝ ʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ-ʠʥʩʪʠʪʫʪʘ ʋʬʠʤʩʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ (ɹʉʀ ʋʅʎ ʈɸʅ, ʜʘʣʝʝ ɹʉʀ). ʆʙʲʝʢʪ. P. hybrida, ʥʝʜʘʚʥʦ 

ʦʙʥʘʨʫʞʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʚʢʣʶʯʝʥ ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʉʌʉʈè (1988), ʩʪʘʪʫʩ 3 (R) ï ʨʝʜʢʠʡ ʚʠʜ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʟʫʯʝʥʠʝ 

ʩʝʟʦʥʥʦʛʦ ʨʠʪʤʘ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʣʘʚʥʦʛʦ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʉʘʜʘ 

(ɻɹʉ). ʆʮʝʥʢʫ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï ʧʦ ʤʝʪʦʜʠʢʝ ʀ. ɺ. ɺʘʡʥʘʛʠʷ. 

ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʧʨʦʮʝʥʪʫ ʧʦʛʠʙʰʠʭ ʨʘʩʪʝʥʠʡ ʦʪ ʦʙʱʝʛʦ ʠʭ ʯʠʩʣʘ. 

ɼʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ ï ʧʦ ʤʝʪʦʜʠʢʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ. ʆʮʝʥʢʫ ʫʩʧʝʰʥʦʩʪʠ 

ʠʥʪʨʦʜʫʢʮʠʠ ï ʧʦ ʤʝʪʦʜʠʢʝ ɼʦʥʝʮʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ. ɺ 2012ï2013 ʛʦʜʘʭ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

(ʩʫʧʝʨʬʦʩʬʘʪ, ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ, ʤʦʯʝʚʠʥʘ) ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

(çɿʘʚʷʟʴè, çɻʝʪʝʨʦʘʫʢʩʠʥè, çʌʵʪʠʣè) ʥʘ ʛʘʙʠʪʫʩ ʠ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ. ʇʠʦʥ ʩʪʝʧʥʦʡ ʮʚʝʪʝʪ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ. ʂʫʩʪ P. hybrida 

ʢʦʤʧʘʢʪʥʳʡ, ʚʳʩʦʪʦʡ 25ï30 ʩʤ. ʎʚʝʪʦʢ ʥʝʤʘʭʨʦʚʳʡ, ʦʪʢʨʳʪʳʡ, ʧʫʨʧʫʨʥʳʡ, 

ʜʠʘʤʝʪʨʦʤ 6ï8 ʩʤ. ʇʦ 7-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʦʮʝʥʢʠ ʫʩʧʝʰʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜ 

ʧʦʣʫʯʠʣ 6 ʙʘʣʣʦʚ. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʠʦʥʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʨʝʧʘʨʘʪʦʤ ʷʚʣʷʝʪʩʷ çɻʝʪʝʨʦʘʫʢʩʠʥè (ʧʨʦʮʝʥʪ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʨʦʩ ʚ 1,2; 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʚ 2,3; ʨʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʚ 2,4 ʨʘʟʘ). ʊʘʢʞʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʥʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, 

ʦʢʘʟʘʣʩʷ ʧʨʝʧʘʨʘʪ çɿʘʚʷʟʴè (ʧʨʦʮʝʥʪ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʨʦʩ ʚ 1,3; 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʚ 1,1; ʨʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʚ 1,1 ʨʘʟʘ). çʌʵʪʠʣè ʠʥʛʠʙʠʨʦʚʘʣ ʧʨʦʮʝʩʩʳ ʮʚʝʪʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʟʘʚʷʟʳʚʘʥʠʷ ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ ʫ P. hybrida. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʜʨʫʛʦʤ ʦʧʳʪʝ ʚ 

ʚʘʨʠʘʥʪʝ ʫʜʦʙʨʝʥʠʝ + çʌʵʪʠʣè ʫʚʝʣʠʯʠʣʩʷ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ 8ï10 

ʜʥʝʡ. ʉʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɺʳʚʦʜʳ. ɺʚʝʜʝʥʠʝ ʚ ʢʫʣʴʪʫʨʫ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ɹʘʰʢʦʨʪʦʩʪʘʥʘ P. hybrida 
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ʧʝʨʩʧʝʢʪʠʚʥʦ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʧʠʦʥʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʜʢʦʨʤʢʠ 

ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʦʥ ʩʪʝʧʥʦʡ, ʠʥʪʨʦʜʫʢʮʠʷ, ʬʝʥʦʣʦʛʠʷ, ʤʦʨʬʦʤʝʪʨʠʷ, 

ʙʠʦʣʦʛʠʷ ʮʚʝʪʝʥʠʷ, ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

 

 

SUMMARY  OF INTRODUCTION  AND CONSERVATION  EX SITU OF THE 

RARE SPECIES OF BASHKORTOSTAN  PAEONIA HYBRIDA PALL . 

 

A. A. Reut, L. N. Mironova 
Botanical Garden-Institute, Ufa Scientific Center, Russian Academy of Sciences,  

Ufa, Russia, e-mail: cvetok.79@mail.ru 

 

Abstract  

 

Background. At the present time in the Republic of Bashkortostan there is a 

real threat of extinction for Paeonia hybrida Pall., unless urgent measures are taken. 

One of the promising ways to save this plant is to breed it in the environment of the 

Botanical Garden-Institute of Ufa Scientific Center, Russian Academy of Sciences 

(BGI USC RAS). Objective. P. hybrida, recently discovered in Bashkortostan, is 

included in the "Red Book of the Russian Federation" (1988) with the status of 3 (R) ï 

a rare species. Materials and Methods. The study of seasonal rhythm of plants was 

carried out by the methods of the Main Botanical Garden, and seed production by the 

method of I.V. Vaynagiya. Winter hardiness was determined by the percentage of 

dead plants from their total number. Ornamentality, as well as resistance to pests and 

diseases, was analyzed by the techniques of the State Variety Trials for Ornamental 

Crops. Measuring the success of introduction was performed as described in the 

Donetsk Botanical Garden. In 2012ï2013, experiments were conducted to study the 

effect of mineral fertilizers (superphosphate, potassium chloride, urea) and 

physiologically active substances (Zavyaz, Heteroauxin, Fetil) on plant habit and seed 

productivity. Results. Peony blossoms in mid-May. P. hybrida is a compact shrub 25ï

30 cm high. The flower is not double, open, purple, with a diameter of 6ï8 cm. The 7-

point scale was used to assess the success of the introduction; the species received 6 

points. Analysis of changes in peony seed production elements under the influence of 

growth regulators showed that the most effective drug was Heteroauxin (percentage of 

fruit increased by 1.2, potential seed productivity by 2.3; real seed productivity by 2.4 

times). Also effective, but to a lesser extent, was the drug Zavyaz (percentage of fruit 

increased by 1.3, potential seed production by 1.1; real seed productivity by 1.1 

times). Fetil inhibited the process of flowering, fruit and seed setting in P. hybrida. It 

was established during another experiment where the form ñfertilizer + Fetilò was 

applied that the growing season became 8ï10 days longer. A significant impact on 
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seed production was observed. Conclusions. Introduction of P. hybrida into 

cultivation in the forest-steppe zone of Bashkortostan is promising. Mineral 

supplements and synthetic growth regulators can be used to improve seed productivity 

and ornamental qualities of peony. 

 

Key words: Paeonia hybrida, introduction, phenology, morphometry and 

biology of flowering and seed production. 

 

ɺʚʝʜʝʥʠʝ 

 

ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ, ʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ, ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʏʘʩʪʦ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʨʝʜʢʠʤʠ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ, ʘ ʪʘʢʞʝ ʚʚʠʜʫ ʘʢʪʠʚʥʦʛʦ 

ʠʟʲʷʪʠʷ ʥʘʩʝʣʝʥʠʝʤ ʠʟ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʊʘʢ, ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʘʰʢʦʨʪʦʩʪʘʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʝʩʣʠ ʥʝ 

ʧʨʝʜʧʨʠʥʷʪʴ ʩʨʦʯʥʳʭ ʤʝʨ, ʩʫʱʝʩʪʚʫʝʪ ʜʣʷ ʧʠʦʥʘ ʩʪʝʧʥʦʛʦ (Paeonia 

hybrida Pall.). ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʦʛʦ 

ʨʘʩʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʚʝʜʝʥʠʝ ʝʛʦ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʜʦʩʢʦʥʘʣʴʥʦ ʠʟʫʯʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ ʠ ʪʝʤ 

ʩʘʤʳʤ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʳ (Reut, 

2010).  

ɿʘ 2009ï2013 ʛʛ. ʥʘ ʙʘʟʝ ɹʉʀ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ P. hybrida ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ɹʘʰʢʦʨʪʦʩʪʘʥʘ. ʅʘ 4ï6-ʣʝʪʥʠʭ ʦʩʦʙʷʭ ʧʠʦʥʘ ʠʟʫʯʝʥʳ 

ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ, ʬʝʥʦʣʦʛʠʷ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʨʘʩʩʝʣʝʥʠʶ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

 

P. hybrida, ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʚ ʧʨʝʜʝʣʘʭ ɸʣʪʘʷ, ʊʷʥʴ-ʐʘʥʷ ʠ 

ʇʘʤʠʨʦ-ɸʣʘʷ, ʥʝʜʘʚʥʦ ʦʙʥʘʨʫʞʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, 

ʚʢʣʶʯʝʥ ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʉʌʉʈè (Krasnaya kniga RSFSR, 1988), ʩʪʘʪʫʩ 

3 (R) ï ʨʝʜʢʠʡ ʚʠʜ. ɼʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ. ʂʩʝʨʦʬʠʪ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ 

ʩʪʝʧʥʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʨʘʩʪʝʪ ʥʘ ʣʫʛʘʭ, ʚ ʟʘʨʦʩʣʷʭ ʩʪʝʧʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʥʘ 

ʦʪʢʨʳʪʳʭ ʪʨʘʚʷʥʠʩʪʳʭ ʠʣʠ ʢʘʤʝʥʥʳʭ ʩʢʣʦʥʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʶʞʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ. 

ɺʧʝʨʚʳʝ ʚ ɹʘʰʢʦʨʪʦʩʪʘʥʝ ʨʘʙʦʪʘ ʧʦ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʤʫ ʠʟʫʯʝʥʠʶ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʆ. ɸ. ʂʨʘʚʯʝʥʢʦ ʚ 1957ï1962 ʛʛ. ʥʘ ʙʘʟʝ 
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ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʛ. ʋʬʳ. ʈʘʩʪʝʥʠʷ ʙʳʣʠ ʚʳʨʘʱʝʥʳ ʝʶ ʠʟ ʩʝʤʷʥ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ ʃʝʥʠʥʛʨʘʜʘ ʠ ʊʘʰʢʝʥʪʘ. ʉʝʤʝʥʘ ʩ 

ʨʘʩʪʝʥʠʡ ʬʣʦʨʳ ɹʘʰʢʦʨʪʦʩʪʘʥʘ (ʍʘʡʙʫʣʣʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. ʥ. 

ɺʦʟʜʚʠʞʝʥʢʘ) ʙʳʣʠ ʩʦʙʨʘʥʳ ʠ ʟʘʚʝʟʝʥʳ ʚ ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʪʦʣʴʢʦ ʚ 2003 

ʛʦʜʫ (ʢʦʣʣʝʢʪʦʨʳ ɸ. ɸ. ʄʫʣʜʘʰʝʚ ʠ ɸ. ʍ. ɻʘʣʝʝʚʘ). 

ʀʟʫʯʝʥʠʝ ʩʝʟʦʥʥʦʛʦ ʨʠʪʤʘ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ 

ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʘʭ ʤʝʪʦʜʠʢʝ ɻɹʉ (Techniqueé, 1972). ʉʝʤʝʥʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʀ. ɺ. ɺʘʡʥʘʛʠʷ (Vajnagij, 1974). 

ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʧʨʦʮʝʥʪʫ ʧʦʛʠʙʰʠʭ 

ʨʘʩʪʝʥʠʡ ʦʪ ʦʙʱʝʛʦ ʠʭ ʯʠʩʣʘ (Conceptsé, 1971). ɼʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ ï ʧʦ ʤʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ (Techniqueé, 1960). ʆʮʝʥʢʘ 

ʫʩʧʝʰʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ ʧʠʦʥʦʚ ï ʧʦ ʤʝʪʦʜʠʢʝ ɼʦʥʝʮʢʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ (Bakanova, 1984). 

ɺ 2012ï2013 ʛʦʜʘʭ ʥʘ ʙʘʟʝ ɹʉʀ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ P. hybrida ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

ï ʧʨʝʧʘʨʘʪ çɿʘʚʷʟʴè 0,2% ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ (ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ï 

ʛʠʙʙʝʨʝʣʣʠʥʦʚʳʭ ʢʠʩʣʦʪ ʥʘʪʨʠʝʚʳʝ ʩʦʣʠ ï 5,5 ʛ/ʢʛ), ʨʘʩʭʦʜ ï 1,5 ʣ/10ʤĮ;  

ï ʧʨʝʧʘʨʘʪ çɻʝʪʝʨʦʘʫʢʩʠʥè 0,01% ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ (ʜʝʡʩʪʚʫʶʱʝʝ 

ʚʝʱʝʩʪʚʦ ï ʠʥʜʦʣʠʣ-3-ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʢʘʣʠʝʚʘʷ ʩʦʣʴ ï 50 ʛ/ʢʛ), 

ʨʘʩʭʦʜ ï 1 ʣ/10 ʤ
2
;  

ï ʧʨʝʧʘʨʘʪ çʌʵʪʠʣè 0,0005% ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ (ʜʝʡʩʪʚʫʶʱʝʝ 

ʚʝʱʝʩʪʚʦ ï 5-ʵʪʠʣ-5-ʛʠʜʨʦʢʩʠʤʝʪʠʣΆ2Ά(ʬʫʨʠʣΆ2)Ά1,3ïʜʠʦʢʩʘʥ), ʨʘʩʭʦʜ ï 

1 ʣ/10 ʤ
2
;  

ï ʙʝʟ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ (ʢʦʥʪʨʦʣʴ). 

ʆʙʨʘʙʦʪʢʫ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʦʜʥʦʢʨʘʪʥʦ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ ʚ 

ʬʘʟʝ ʮʚʝʪʝʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʙʦʨ ʩʝʤʷʥ 

ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʫ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ (ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʠʶʣʷ).  

ɺ 2013 ʛʦʜʫ ʥʘ ʙʘʟʝ ɹʉʀ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʛʘʙʠʪʫʩ 

ʠ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ P. hybrida. 

ʆʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʚ ʘʧʨʝʣʝ. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʢʫʩʪʳ ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ. ɺʘʨʠʘʥʪʘʤʠ ʦʧʳʪʘ ʷʚʣʷʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʢʦʤʙʠʥʘʮʠʠ:  

ï ʩʤʝʩʴ ʫʜʦʙʨʝʥʠʡ (ʦʜʥʦʨʘʟʦʚʘʷ ʧʦʜʢʦʨʤʢʘ: ʥʘ 1 ʢʫʩʪ ʧʠʦʥʘ 60 ʛ 

ʩʫʧʝʨʬʦʩʬʘʪʘ + 50 ʛ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʠʷ + 65 ʛ ʤʦʯʝʚʠʥʳ); 

ï çɻʝʪʝʨʦʘʫʢʩʠʥè 0,01% (ʦʧʨʳʩʢʠʚʘʥʠʝ, 60 ʤʣ ʥʘ ʢʫʩʪ); 

ï çʌʵʪʠʣè 0,0005% (ʦʧʨʳʩʢʠʚʘʥʠʝ, 60 ʤʣ ʥʘ ʢʫʩʪ); 
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ï ʩʤʝʩʴ ʫʜʦʙʨʝʥʠʡ + çɻʝʪʝʨʦʘʫʢʩʠʥè (ʧʦʜʢʦʨʤʢʘ + ʦʧʨʳʩʢʠʚʘʥʠʝ); 

ï ʩʤʝʩʴ ʫʜʦʙʨʝʥʠʡ + çʌʵʪʠʣè (ʧʦʜʢʦʨʤʢʘ + ʦʧʨʳʩʢʠʚʘʥʠʝ); 

ï ʢʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ).  

ɿʘʤʝʨʳ ʧʘʨʘʤʝʪʨʦʚ ʢʫʩʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʝ ʧʦʣʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ 

ʩʝʤʷʥ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳ̫ʚʣʝʥʦ, ʯʪʦ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ɹʘʰʢʠʨʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷ ʥʘʯʘʣʦ 

ʚʝʩʝʥʥʝʛʦ ʦʪʨʘʩʪʘʥʠʷ ʧʠʦʥʘ ʦʪʤʝʯʘʝʪʩʷ ʚʦ IIïIII  ʜʝʢʘʜʘʭ ʘʧʨʝʣʷ. ʋʞʝ 

ʯʝʨʝʟ 10ï15 ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʦʪʨʘʩʪʘʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʙʫʪʦʥʳ. ɺ 

ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʨʘʩʪʝʥʠʡ 

(0,8ï1,0 ʩʤ). P. hybrida ʮʝʥʠʪʩʷ ʩʚʦʠʤ ʨʘʥʥʠʤ ʮʚʝʪʝʥʠʝʤ. ʆʥ ʟʘʮʚʝʪʘʝʪ 

ʨʘʥʴʰʝ ʥʘ ʤʝʩʷʮ, ʯʝʤ ʢʫʣʴʪʫʨʥʳʝ ʧʠʦʥʳ ʠ ʟʘʧʦʣʥʷʝʪ ʚʝʩʝʥʥʠʡ 

ʙʝʩʮʚʝʪʦʯʥʳʡ ʧʝʨʠʦʜ. ʆʪ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʠ ʜʦ ʮʚʝʪʝʥʠʷ ʧʨʦʭʦʜʠʪ ʚ 

ʩʨʝʜʥʝʤ 24 ʜʥʷ. ʎʚʝʪʝʪ ʧʠʦʥ ʩʪʝʧʥʦʡ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ (16.05Ñ2), 

ʥʘʯʠʥʘʷ ʩ ʯʝʪʚʝʨʪʦʛʦ ʛʦʜʘ ʞʠʟʥʠ.  

ʂʫʩʪ P. hybrida ʦʯʝʥʴ ʢʦʤʧʘʢʪʥʳʡ, ʚʳʩʦʪʦʡ 25ï30 ʩʤ. ʎʚʝʪʦʥʦʩʳ 

ʪʦʥʢʠʝ, ʧʦʥʠʢʘʶʱʠʝ, ʚ ʢʦʣʠʯʝʩʪʚʝ 5ï7 ʰʪʫʢ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʥʝʩʝʪ ʧʦ 

ʦʜʥʦʤʫ ʥʝʤʘʭʨʦʚʦʤʫ, ʦʪʢʨʳʪʦʤʫ, ʜʠʘʤʝʪʨʦʤ 6ï8 ʩʤ, ʧʫʨʧʫʨʥʦʤʫ ʮʚʝʪʢʫ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʮʚʝʪʫʪ ʦʪ ʜʚʫʭ ʜʦ ʯʝʪʳʨʝʭ ʮʚʝʪʢʦʚ. ʏʝʨʝʰʢʠ ʩ 

ʘʥʪʦʮʠʘʥʦʚʦʡ ʦʢʨʘʩʢʦʡ. ʃʝʧʝʩʪʢʠ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʦʚʘʣʴʥʳʝ, ʢʨʘʷ ï 

ʥʝʨʦʚʥʳʝ, ʚʦʣʥʠʩʪʳʝ, ʚ ʢʦʣʠʯʝʩʪʚʝ 7 ʰʪʫʢ, ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ ʠʭ ʩʦʩʪʘʚʣʷʝʪ 

4,5 ʠ 2,3 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʳʯʠʥʦʯʥʳʝ ʥʠʪʠ ʙʝʣʳʝ, ʛʠʥʝʮʝʡ ʠʟ ʪʨʝʭ 

ʧʣʦʜʦʣʠʩʪʠʢʦʚ, ʩʠʣʴʥʦ ʦʧʫʰʝʥʥʳʭ ʙʝʣʳʤʠ ʚʦʣʦʩʢʘʤʠ, ʨʳʣʴʮʘ ʨʦʟʦʚʳʝ. 

ʇʝʨʠʦʜ ʙʫʪʦʥʠʟʘʮʠʠ ʜʣʠʪʩʷ 15ï19 ʜʥʝʡ. ʈʳʣʴʮʝ ʩʦʟʨʝʚʘʝʪ ʚ 

ʧʦʣʫʨʘʩʢʨʳʚʰʝʤʩʷ ʙʫʪʦʥʝ ʠ ʦʩʪʘʝʪʩʷ ʜʝʷʪʝʣʴʥʳʤ ʩʧʫʩʪʷ ʜʚʘ ʜʥʷ ʧʦʩʣʝ 

ʨʘʩʢʨʳʚʘʥʠʷ ʦʢʦʣʦʮʚʝʪʥʠʢʘ. ʇʳʣʴʮʘ ʥʘʯʠʥʘʝʪ ʚʳʩʳʧʘʪʴʩʷ ʚ ʜʝʥʴ 

ʨʘʩʢʨʳʪʠʷ ʦʢʦʣʦʮʚʝʪʥʠʢʘ. ʉʦʟʨʝʚʘʥʠʝ ʪʳʯʠʥʦʢ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʘʨʫʞʥʦʛʦ 

ʢʨʫʛʘ. ʇʳʣʴʮʘ ʬʝʨʪʠʣʴʥʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʮʚʝʪʝʥʠʷ ʦʜʥʦʛʦ ʮʚʝʪʢʘ 3ï

5 ʜʥʝʡ, ʦʜʥʦʛʦ ʢʫʩʪʘ ï 6ï7 ʜʥʝʡ. 

ɹʦʣʝʝ 75% ʮʚʝʪʢʦʚ ʟʘʚʷʟʳʚʘʶʪ ʧʣʦʜʳ ï ʤʥʦʛʦʣʠʩʪʦʚʢʠ. ʉʝʤʝʥʘ 

ʩʦʟʨʝʚʘʶʪ ʥʘ 45 ʜʝʥʴ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ (12.07Ñ2). ʇʣʦʜʦʣʠʩʪʠʢʦʚ ʦʪ 2 ʜʦ 5 

ʰʪʫʢ. ʆʥʠ ʛʫʩʪʦʦʧʫʰʝʥʥʳʝ ʙʫʨʳʝ. ɺ ʢʘʞʜʦʤ ʧʣʦʜʝ ʟʘʢʣʘʜʳʚʘʝʪʩʷ 23Ñ2 

ʩʝʤʷʧʦʯʢʠ, ʦʜʥʘʢʦ ʩʝʤʷʥ ʟʘʚʷʟʳʚʘʝʪʩʷ ʥʝ ʙʦʣʝʝ 12Ñ2 ʰʪ. ʉʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ï 450,3Ñ6,5 ʩʝʤʷʥ ʥʘ ʦʜʥʫ ʦʩʦʙʴ, ʧʨʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 750,3Ñ8,5. ɻʨʫʥʪʦʚʘʷ ʚʩʭʦʞʝʩʪʴ 
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ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ 48%. ɺ ʢʫʣʴʪʫʨʝ ʤʦʞʥʦ ʨʘʟʤʥʦʞʘʪʴ ʩʝʤʝʥʘʤʠ ʠ 

ʚʝʛʝʪʘʪʠʚʥʦ.  

ʈʦʩʪ ʨʘʩʪʝʥʠʡ ʧʨʝʢʨʘʱʘʝʪʩʷ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʠʶʥʷ. ʆʩʝʥʥʷʷ 

ʦʢʨʘʩʢʘ ʚ ʢʫʣʴʪʫʨʝ ʧʦʷʚʣʷʝʪʩʷ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ, ʢ ʩʝʨʝʜʠʥʝ 

ʘʚʛʫʩʪʘ ʥʘʯʠʥʘʝʪʩʷ ʧʦʞʝʣʪʝʥʠʝ. ʂ ʥʘʯʘʣʫ ʩʝʥʪʷʙʨʷ ʥʘʜʟʝʤʥʳʝ ʯʘʩʪʠ 

ʧʦʣʥʦʩʪʴʶ ʟʘʩʳʭʘʶʪ. ʇʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 130ï150 ʜʥʝʡ. 

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʬʝʥʦʩʧʝʢʪʨʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ 

ʅ. ɸ. ɸʚʨʦʨʠʥʘ (Avrorin, 1953) ʜʣʷ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʠʪʤʘ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʢ ʫʩʣʦʚʠʷʤ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ɹʘʰʢʠʨʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷ, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʫ P. hybrida ʨʠʪʤ ʞʠʟʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʷʤ ʥʦʚʦʡ ʩʨʝʜʳ 

ï ʬʝʥʦʩʧʝʢʪʨʳ ʫ ʥʝʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʪʠʧʘ (ʨʠʩʫʥʦʢ). 
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ʌʝʥʦʩʧʝʢʪʨʳ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ Paeonia hybrida ʚ ʢʫʣʴʪʫʨʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥʘ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʚʠʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 100-ʙʘʣʣʴʥʫʶ 

ʰʢʘʣʫ (Techniqueé, 1960). ʀʟ ʜʝʢʦʨʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʮʝʥʠʚʘʣʠ: 

ʦʢʨʘʩʢʫ ʮʚʝʪʢʘ (ʜʦ 20 ʙʘʣʣʦʚ), ʚʝʣʠʯʠʥʫ ʮʚʝʪʢʘ (ʜʦ 10), ʬʦʨʤʫ ʮʚʝʪʢʘ (ʜʦ 

10), ʤʘʭʨʦʚʦʩʪʴ (ʜʦ 15), ʧʨʦʯʥʦʩʪʴ ʮʚʝʪʦʥʦʩʘ (ʜʦ 5), ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʢʫʩʪʘ 

(ʜʦ 5), ʦʙʠʣʠʝ ʮʚʝʪʝʥʠʷ (ʜʦ 5), ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʚʝʪʝʥʠʷ (ʜʦ 5), ʘʨʦʤʘʪ (ʜʦ 

10), ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ (ʜʦ 10), ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ (ʜʦ 5). ɺ ʨʝʟʫʣʴʪʘʪʝ 

P. hybrida ʥʘʙʨʘʣ 80 ʙʘʣʣʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʰʠʭ ʦʮʝʥʦʢ 



ʪʦʤ 176, ʚʳʧʫʩʢ 2 

193 

ʠʟʫʯʘʝʤʳʡ ʚʠʜ ʥʘʙʨʘʣ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: ʦʢʨʘʩʢʘ, ʚʝʣʠʯʠʥʘ ʠ 

ʬʦʨʤʘ ʮʚʝʪʢʘ, ʦʙʠʣʠʝ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʚʝʪʝʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʮʚʝʪʢʘ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʷ.  

ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʚʠʜʘ ʦʮʝʥʠʚʘʣʠ ʚ 

ʧʨʝʜʝʣʘʭ 50-ʙʘʣʣʴʥʦʡ ʰʢʘʣʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʮʚʝʪʝʥʠʷ (ʜʦ 15 ʙʘʣʣʦʚ), ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ (ʜʦ 15), ʧʝʨʠʦʜ 

ʮʚʝʪʝʥʠʷ (ʜʦ 10), ʨʘʟʤʝʨ ʮʚʝʪʢʘ (ʜʦ 5), ʦʙʱʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ (ʜʦ 5). P. hybrida ʥʘʙʨʘʣ 40 ʙʘʣʣʦʚ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʛʦ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʚʠʜ. ʆʥ ʦʙʣʘʜʘʝʪ ʜʣʠʪʝʣʴʥʳʤ 

ʮʚʝʪʝʥʠʝʤ; ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤ, ʤʥʦʛʦʩʪʝʙʝʣʴʥʳʤ.  

ʇʦ 7-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʦʮʝʥʢʠ ʫʩʧʝʰʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ P. hybrida 

ʧʦʣʫʯʠʣ 6 ʙʘʣʣʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʨʝʛʫʣʷʨʥʦ ʤʘʩʩʦʚʦ 

ʮʚʝʪʝʪ ʠ ʧʣʦʜʦʥʦʩʠʪ, ʫʩʪʦʡʯʠʚ ʢ ʤʝʩʪʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

(ʚʳʩʦʢʦʟʠʤʦʩʪʦʡʢʠʡ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʡ, ʥʝ ʧʦʨʘʞʘʝʪʩʷ ʙʦʣʝʟʥʷʤʠ ʠ 

ʚʨʝʜʠʪʝʣʷʤʠ). ʅʘʙʣʶʜʘʣʩʷ ʝʜʠʥʠʯʥʳʡ ʩʘʤʦʩʝʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, P. hybrida ʩ ʫʩʧʝʭʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʣʝʩʦʩʪʝʧʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ ʚ 

ʨʦʢʘʨʠʷʭ, ʤʠʢʩʙʦʨʜʝʨʘʭ, ʛʨʫʧʧʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʧʣʘʥʪʘʮʠʡ ʥʘ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʳʨʴʝ.  

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʠʦʥʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʠʟʫʯʝʥʥʦʛʦ ʚʠʜʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʷʚʣʷʝʪʩʷ çɻʝʪʝʨʦʘʫʢʩʠʥè. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʠʦʥʘ 

ʜʘʥʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʧʨʦʮʝʥʪ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʨʦʩ ʚ 1,2; 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʚ 2,3; ʨʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʚ 2,4 ʨʘʟʘ (ʪʘʙʣʠʮʘ). ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʣʠʩʪʦʚʦʢ ʚ 1,3 ʨʘʟʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʣʠʩʪʦʚʢʝ ʥʘ 1ï5 ʰʪʫʢ. 

ʉʫʜʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

(64,7%) ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʫʝʪʩʷ 

ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʘʥʥʦʛʦ ʚʠʜʘ (Reut, 2011). 

ʊʘʢʞʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʥʦ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʦʢʘʟʘʣʩʷ ʧʨʝʧʘʨʘʪ 

çɿʘʚʷʟʴè. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʠʦʥʘ ʵʪʠʤ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʧʨʦʮʝʥʪ 

ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʨʦʩ ʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ 1,3; ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʚ 1,1; ʨʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʚ 1,1 ʨʘʟʘ 

(ʪʘʙʣʠʮʘ). ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʦʮʝʥʪ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ 

ʜʦʩʪʠʛʘʣ ʩʚʦʠʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʧʦʯʝʢ ʠ ʩʝʤʷʥ ʚ ʧʣʦʜʝ (ʥʘ 2ï6 ʠ 1ï5 ʰʪ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʟʘ ʩʯʝʪ ʯʝʛʦ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʩʦʙʝʡ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (Reut, Mironova, 2012).  
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çʌʵʪʠʣè ʠʥʛʠʙʠʨʦʚʘʣ ʧʨʦʮʝʩʩʳ ʮʚʝʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʚʷʟʳʚʘʥʠʷ 

ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ ʫ P. hybrida. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʢʨʳʚʰʠʭʩʷ ʙʫʪʦʥʦʚ 

ʥʘ ʢʫʩʪʝ ʫʤʝʥʴʰʠʣʦʩʴ ʚ 1,2 ʨʘʟʘ; ʧʨʦʮʝʥʪ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ï ʚ 3,6; 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʚ 1,5; ʨʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʚ 3,0; ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï ʚ 2,0. ʊʘʢʞʝ 

ʫʤʝʥʴʰʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʧʦʯʝʢ ʠ ʩʝʤʷʥ ʚ ʧʣʦʜʝ (ʥʘ 3ï5 ʠ 2ï6 ʰʪ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʚʝʨʥʦ ʚʳʙʨʘʥʥʳʤʠ ʩʨʦʢʘʤʠ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ (Mironova, Reut, 2014) [ʄʠʨʦʥʦʚʘ, ʈʝʫʪ, 2014].  

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣʠʩʴ ʪʦʣʴʢʦ 

ʥʝʢʦʪʦʨʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ 

ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ: çɿʘʚʷʟʴè ï ʨʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ; çɻʝʪʝʨʦʘʫʢʩʠʥè ï ʨʝʘʣʴʥʘʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʦʢʨʘʩʢʘ ʠ ʬʦʨʤʘ 

ʧʣʦʜʦʣʠʩʪʠʢʦʚ, ʩʝʤʷʥ) ʦʩʪʘʣʠʩʴ ʧʨʝʞʥʠʤʠ, ʘ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ ʩʝʤʷʥ 

ʠʟʤʝʥʠʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʫ 

ʚʩʝʭ ʚʠʜʦʚ ʩʨʦʢʠ ʮʚʝʪʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʥʘʩʪʫʧʘʣʠ ʥʘ 1ï2 ʜʥʷ 

ʨʘʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (Reut, Mironova, 2011).  

 
ɺʣʠʷʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ Paeonia hybrida ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ 
(ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ, ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ) 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɺʘʨʠʘʥʪʳ 

ʢʦʥʪʨʦʣʴ çɿʘʚʷʟʴè çɻʝʪʝʨʦʘʫʢʩʠʥè çʌʵʪʠʣè 

ʇʣʦʜʦʦʙʨʘʟʦʚʘʥʠʝ, % 76,3 98,0 88,1 21,1 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʰʪ. 
750,3Ñ8,5 790,1Ñ8,3 1700,3Ñ9,3* 500,1Ñ7,1* 

ʈʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʰʪ. 
450,3Ñ6,5 500,2Ñ7,2* 1100,3Ñ9,3* 148,3Ñ4,2* 

ʂʦʵʬʬʠʮʠʝʥʪ  

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, % 
60,0 

63,3 
64,7 

29,6 

 
*ʦʪʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ ʈ=0,95 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʳʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʛʘʙʠʪʫʩ 

ʠ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ P. hybrida ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʛʘʙʠʪʫʩ ʨʘʩʪʝʥʠʡ ʦʢʘʟʘʣʠ: ʩʤʝʩʴ ʫʜʦʙʨʝʥʠʡ (ʚʳʩʦʪʘ ʢʫʩʪʘ 

ʧʨʝʚʳʩʠʣʘ ʢʦʥʪʨʦʣʴ ʚ 1,2 ʨʘʟʘ; ʜʠʘʤʝʪʨ ï ʚ 1,1 ʨʘʟʘ), çɻʝʪʝʨʦʘʫʢʩʠʥè (ʚ 

1,2 ʨʘʟʘ ʠ 1,1 ʨʘʟʘ), ʩʤʝʩʴ ʫʜʦʙʨʝʥʠʡ + çɻʝʪʝʨʦʘʫʢʩʠʥè (ʚ 1,4 ʨʘʟʘ ʠ 1,2 

ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (Reut et al., 2006). 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʫʜʦʙʨʝʥʠʝ + çʌʵʪʠʣè 

ʫʚʝʣʠʯʠʣʩʷ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ 8ï10 ʜʥʝʡ. ʉʫʱʝʩʪʚʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʩʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʠʦʥʘ ʩʪʝʧʥʦʛʦ ʥʝ ʚʳʷʚʣʝʥʦ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʚ ʢʫʣʴʪʫʨʫ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ 

ɹʘʰʢʦʨʪʦʩʪʘʥʘ P. hybrida ʧʝʨʩʧʝʢʪʠʚʥʦ. ʆʩʦʙʠ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʜʝʢʦʨʘʪʠʚʥʳ, ʙʣʘʛʦʧʦʣʫʯʥʦ ʧʨʦʭʦʜʷʪ ʚʩʝ ʬʘʟʳ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʚʳʩʦʢʦʟʠʤʦʩʪʦʡʢʠʝ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ, ʦʙʨʘʟʫʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ 

ʩʝʤʝʥʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʥʦʞʝʥʳ ʠ ʚʳʨʘʱʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʝʤʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʧʠʦʥʘ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʜʢʦʨʤʢʠ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʨʝʛʫʣʷʪʦʨʳ 

ʨʦʩʪʘ. 
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ʈʝʬʝʨʘʪ 
 

ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʚʘʞʥʦʩʪʠ 

ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʨʘʩʪʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʠʭ 

ʧʦʧʫʣʷʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʘʪ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʦʩʥʦʚʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ; ʟʥʘʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʨʦʣʠ ʩʪʨʫʢʪʫʨʳ 

ʵʢʦʵʣʝʤʝʥʪʦʚ ʧʦʧʫʣʷʮʠʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʧʫʙʣʠʢʘʮʠʠ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʩʥʦʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʤʥʦʞʝʥʠʷ ʨʘʩʪʝʥʠʡ.  

ʈʘʟʣʠʯʥʳʝ ʩʦʨʪʘ ʧʰʝʥʠʮʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʪʦʡ ʞʝ ʩʘʤʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ. 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʬʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʧʫʣʷʮʠʡ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʬʬʝʢʪʘ ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ, ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʨʝʞʠʤʘ ʦʩʚʝʱʝʥʠʷ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʨʪʦʚʳʭ 

ʢʘʯʝʩʪʚ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ.  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʪʝʥʠʡ ʣʶʙʦʝ 

ʯʠʩʣʦ ʚʘʨʠʘʥʪʦʚ ʩʦʯʝʪʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ, ʠʟʦʣʠʨʦʚʘʥʦ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʨʪʦʚ. 
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genetic principles of evolution. Knowledge of an adaptive role of the eco-element 

structure of a population, as presented in this paper, paves a new way to a promising 

basic strategy in plant breeding.  

Different wheat varieties from various geographical and ecological locations 

were investigated in in the same climatic zone. An effect of different dates of seeding, 

temperature factors, light regime were used; the variability of phenotypic composition 

of populations was investigated. 

From our investigation in the population structure of cultivated plants we are to 

conclude that such a population has quite big reserves of variability that can be widely 

used in plant breeding to improve existing varieties and develop new ones. Efficiency 

of intra population selection can be greatly improved under conditions of maximum 

disclosure of an apparent, or a probable, structure of latent reserves of the population 

variability. Using methods for population analysis, any number of varieties can be 

analyzed, isolated and subsequently used for the improvement of varieties. 

 

Key words: population structure, cultivated plant, wheat, varieties 

 

Introduction  

 

In this paper we start with historical and theoretical considerations to 

build a framework for the empirical results published in the second part. 

Till the present time breeders' attention has been focused on an increase 

in plant productivity. This resulted in a paradox: yielding capacity of newly 

developed varieties grows while yield stability goes down and quality of 

produce does not always meet approved standards. 

On the other hand, the role of the environment in manifestation of variety 

is well known. Usually plant breeders look for abiotic factors. The role of intra 

population relations is actually overlooked. Today a population approach is the 

most important in today's breeding of cross-pollinated and self-pollinated 

crops. Using population approaches in breeding will allow to raise 

sustainability and quality of yield, and to breed varieties that are tolerant to 

abiotic and biotic factors (Molchan, 1990; Temirbekova, 1994). 

Already E. Sinskaya and her scholars (Sinskaya, 1939-1963) revealed 

that the varieties of cultivated plants consisted of a number of forms that 

differed in morphological and physiological characters. Variations met in 

populations were found to be in a dynamic equilibrium and to guarantee the 

stability of the populationsô productivity in time. E. Sinskaya (Sinskaya, 1964) 

pointed out that the issue of populationsô structures would have an impact on 

theory and practice of plant breeding strategies. 

Variations in crops viz. their development is a starting point in plant 

breeding. This variability refers to diversity of individuals and groups of 
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individuals in populations that differ to some degree in character and property. 

Variability is inherent to all organisms, which means that in nature no 

individuals are absolutely identical in all their characters and properties. The 

term "variability" is used to denote the ability of a living organism to be 

changed by endogenous and exogenous factors, which is to specify 

transformations occurred in the evolution process (Agaev, 1987). Here also 

other authors (Jablonka and Lamb, 2005) should be mentioned, who 

cretinously elaborated the concept of epigenetic factors (GRS, 2015), wherein 

the above mentioned variability is included. 

According to N. Vavilov (Vavilov, 1957, 1962) the main role in 

increasing plant productivity and, for example, grain quality, is assigned to 

modification, i.e. non- hereditary form of variability. Vavilov explains this 

phenomenon by arguing that variability per se is genetically determined, and 

defined by the rate of response of a genotype to environmental conditions. 

Vavilov's estimation of the role of modification variability is in full agreement 

with his conclusion that "agricultural backgrounds for plant breeding ... as well 

as development conditions are of the foremost significance". 

Here we argue that in plant breeding, considerable significance should be 

assigned to a comprehensive study of plant variability in their populations, 

referring to the epigenetic aspects of evolution (Jablonka and Lamb, 2005). 

Therein the notion of intra population reserves of variability, viz. their 

variability potential should be included. 

Population botany regards all varieties - with pure lines included as lower 

taxonomy units of cultivated plants in their nature - as populations. Their 

relative homogeneity at any moment is short-term or illusory (Sinskaya 1961, 

1979, 1991). Variety populations, irrespective of
 
specificity, actually show 

common population regularities. 

That is why investigations in population variability of varieties must, first 

of all, comply to the principles of phyto-population analysis. They disclose 

new layers of variability of
 
cultivated plants that have not yet been utilized in 

the breeding process. In addition, knowledge of regularities of population 

variability of cultivated plants is an important prerequisite to develop a strategy 

to manage their óculturalô evolution in landscape management and in plant 

breeding (Sinskaya 1939ï1964). 

Arguments for that approach are: 

First: populations in general and phytopopulations in particular, are 

"accumulators of variability", because they contain and store considerable 

reserves of variability. They kind of ñabsorbò heterozygous mutations. 

Second: populations are highly dynamic units of life, somehow the 
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ñgenerators of variability", wherein genetic processes of new formation and 

transformation of variability continuously occur. 

Third: populations are substrates, or "laboratories" of a cultivated 

evolution processes, during which the initial breeding material, under a 

breeder's influence, turns into the products of breeding: the varieties. 

Fourth: successful maintenance of cultivarsô yielding capacity potential 

and stability at a high level, and also regularly improving seed production, can 

be warranted using results of a population variability analysis. 

Based on population studies as mentioned, ecoelements can be 

understood as genetically determined and adaptively significant units of the 

ecological structure of phytopopulations (Sinskaya, 1939; 1948; 1961; 1963; 

1964; 1979, 2002; Jablonka, Lamb 1994; Jablonka 2004). Such ecoelements 

can be sources to form both new populations and new species. However, one 

should keep in mind that populations of some cultivars contain slightly 

expressed commencing eco-elements, or "incipient ecoelements". To reveal 

them it is necessary to use special disintegrating backgrounds, and to conduct 

comparative studies of incipient ecoelements as parts of variety populations. A. 

Gundaev (Gundaev, 1964) and V. Pustovoit (Pustovoit, 1966), two Russian 

plant breeders, achieved outstanding results by skillful detecting and using 

intra variety population variability in the process of selection of oil-bearing 

sunflower varieties (up to 60% of oil). 

Adaptative plasticity of phytopopulations is increasing due to their eco-

elemental structure, i.e. their adaptability to ever changing environmental 

conditions. Poly eco-element populations, with their intricate ecological and 

genetic structure, should be considered as the most ideal model of the adaptive 

varieties of the future. Such varieties can always withstand adverse biotic and 

abiotic conditions. 

Knowledge of an adaptive role of the ecoelement structure of a 

population paves a new way to one of the promising basic strategies of plant 

breeding. 

To develop the principles of population selection for organic agriculture, 

one should consider first of all the comment made by E. Sinskaya (Sinskaya, 

1961): genetics of the population is not genetics of organisms and also 

variability of a population is not variability of an organism. That is why 

scientists have to use different methods in order to study and bring changes to 

an organism, or a population. 

E. Sinskaya pointed to the necessity to develop new
 
methods for a 

genetic analysis of a population and suggested disintegrating backgrounds to be 

used for this purpose. 



ʪʦʤ 176, ʚʳʧʫʩʢ 2 

201 

The Results and Discussion 

 

According to the character of population variability we can subdivide
 

ecosystem backgrounds into: 

1. Stabilizing, or integrating systems, that provide maintenance of a given 

phenotypic structure of a population; 

2. Leveling systems that can hide variability in a population; 

3. Disintegrating systems where population variability can be manifested 

in the most complete and pronounced manner.  

General picture of variability can be observed more easily against these 

three backgrounds. Using them makes the selection of separate ideotypes and 

their groups easier. For example, a provoking background serves well for the 

most vivid manifestation of certain plant the breeding process is aimed at. 

4. The optimal background is not always the most polymorphous one. 

The optimal background can be also leveling. To choose the optimal 

background one should keep in mind the main purposes for growing a certain 

crop. 

The idea of E. Sinskaya about the importance of disintegrating 

backgrounds has been further developed by M. Agaev (Agaev, 1987) who 

revealed "bursts" of variability even in pure line varieties. E. Jablonka and M. 

Lamb (Jablonka, Lamb, 2005) also elaborated vastly on this field of epigenetic 

knowledge. 

Contrast conditions of crop growing (Sinskaya, 1963) exerted 

particularly strong influence on the increased phenotype polymorphism in a 

population. Namely, it is a specific feature of modern centers of intensive 

species formation; it promotes establishment of balanced genetic heterogeneity 

of variety populations and increase in their plasticity (Sinskaya, 1937). She 

classified the effect of climatic, soil and biotic factors according to their rate 

and direction of form building. It is very important to elaborate these 

relationships, as well to find their relevance for plant breeding, as well as for 

the rational distribution of breeding centers seen from an ecological point of 

view. 

A native population retains its variability in a relative stability. Sudden 

hereditary variations can occur when biotypes are grown in conditions that 

differ from those where the rate of the biotype response has developed as a 

result of natural selection (Sinskaya, 1961). However, as variations in variety 

population, under unusual growing conditions, most frequently,occur within 

limits of this ónaturalô rate, there is no evidence of variations in certain 

genotypes. These variations simply remain unseen. E. Sinskaya (Sinskaya, 
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1962) strongly opposed the idea that all new formations in mutagenesis 

experiments were referred to as resulting from mutations, since what was seen 

as a mutation phenomenon was actually the result latent variability ócoming 

outô (showing up). A phenomenon is typical for self-pollinated plant species. 

The use of disintegrating backgrounds allowed to set possible 

mechanisms of micro evolutionary transformations of a populationôs variety 

structure. It turned out that under different growing conditions changes in the 

proportion of certain biotypes were found (Sozinov et al., 1985; Molchan, 

1986, 1990). This means that a variety - as any balanced population - is an 

ecological and geographical notion (Sinskaya, 1948); an integral and dynamic 

system. 

Variety study is very important for development of scientific bases of 

seed production. Without such studies we are permanently doomed to suffer 

losses in outstanding varieties - masterpieces of breeding work. And even 

today it is rather unclear whether a new variety that replaces an old one is 

superior to the latter in its initial worth, or that the superiority of a new variety 

is
 
attributed to the deteriorating of qualities of an old variety during the seed 

production process (Sinskaya, 1963). 

 

Conditions facilitating speciesô disintegration include:  

1. Trials at various geographical and ecological locations in the same climatic 

zone. 

In this context A. Gorsky (Gorsky, 1960) has conducted trials of many 

winter rye and wheat varieties in four geographical locations. Comparative 

analyses of varieties grown in two ecological nurseries located at a short 

distance from each other - in the foothill zone of the North-Western Caucasus 

(the Belaya River valley) and on the slope 300 meters higher, revealed the 

different phenotypic compositions of wheat and rye varieties. 

B. Heyden (Heyden, 1995, 1997) presented trials with winter wheat 

(photo, Temirbekova). He showed that there were not any phenotypic 

differences in winter wheat variety óProbusô during the 30 year period of its 

growing in Switzerland. But when this old Swiss variety was grown in Salem 

city and Bodensee city in Germany, interesting new biotypes had been singled 

out from the variety population. Thus, different soil conditions can be used as 

disintegrating backgrounds to study population composition. 

Here results from Palamarchuk (1962) are of great interest. He studied 

the effect of different environmental factors on clover seed formation and plant 

vitality in hybrid populations. Heterosis was manifest only when hybrid seeds 

were sown in equal, or better growing conditions. When grown in peat bogs, 
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the highest yield of hybrid clover was obtained from the seeds grown in the 

same peaty conditions. 

When winter wheat variety óDiplomatô was grown on Wiggenweiler, 

Rimpertsweiler and Lichtheg farms with different soil types, different 

phenotypic biotypes were obtained (Heyden, 1995; 1997). 

 

2. Different dates of seeding  

B.Heyden (1995; 1997) used different dates of seeding, deviating from 

the optimal date by two weeks or more, as disintegrating backgrounds for 

populations. He obtained interesting biotypes from varieties óMonopolô and 

óDiplomatô when deviations of the optimal sowing date were 2, 3, or 4, 5, 6 and 

7 weeks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Exhibition in Dornach, 1998. New biotypes by Dr. B. Heyden 

 

R. Steiner (Steiner, 1924) in his agricultural course recommended later 

sowing dates to have better results in seed production of wheat. Late sowing of 

spring wheat resulted in the "burst" of variation in its population. 

A. An effect of temperature factors on vernalization phase and 

disintegration of population into biotypes can be studied using a "stepped" 

approach to spring sowing -sowing begins from the emergence date every day, 
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every other day, or every other two days. 

 

V. Koryakina (Koryakina, 1961) studied the effect of variable 

temperature (day temperature was up to 20 ʉ and night temperature was 0-1 C) 

on the young plants of red clover. This temperature regime enhanced and 

increased one time hay harvest and caused a number of morphologic changes 

of leaves and blossoms. Variable temperature resulted in enhanced 

development of clover and increased seed yield. It is no doubt that by using the 

same methods in trials one could distinguish different behavior of different 

groups of
 
biotypes in variety populations; 

B. Date of seeding in combination with presowing vernalization of 

different duration. E. Sinskaya and Vorobyeva (Sinskaya, Vorobyeva, 1964) 

revealed the effect of these factors in their experiments. They noted the 

exceptional richness of winter wheat variety populations in comparison with 

populations sown on the common date of winter seeding. 

 

3. Effects of light regime on the variability of phenotypic composition of 

population.  

 

The following variants were used (Sinskaya, 1964): 

ï a day length and a night length and "critical photoperiods" 

ï an effect of contrast photoperiods 

ï an effect of light quality 

ï light intensity 

ï an effect of a day length together with presowing vernalization and 

different temperatures. 

It is essential to choose a disintegrating background in accordance with 

geographical origin of a variety (regional ecotype) and a certain trait under 

study. 

 

A. This is an example of the combined effect of photoperiod and 

temperature factors. White acacia from Pamir region and Belorussia grown on 

a long day in St. Petersburg, Russia (10-13 hours) was damaged by frost by 

100% (there was no selection for frost resistance, all plants died off), but when 

grown in Moscow it was damaged by 28%. Frost resistant forms have 

developed in the process of natural selection. Background in St. Petersburg 

with its 10-hours day length turned out to be the best disintegrating 

background. When populations of white acacia from Pamir region, Belorussia 

and Moscow were studied against this background with the aim to select the 
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most frost resistant biotypes, the number of frost damaged plants was 54%, 

72% and 33% correspondingly. The most frost resistant biotypes survived in 

each population (Moshkov, 1940).  

B. This is an example of the effect of different light quality on plants. For 
the southern varieties of peas and vetch the midday light was the most 

favorable, for the northern varieties - morning and evening light. The light 

regime of the previous year also had a certain effect on in generations and the 

composition of a population. 

The alternation of contrast photoperiods in many cases has a great effect 

on phenotypic composition of populations and causes "bursts" of variability. 

An alternation of contrast photoperiods produces greater effect than alternation 

of two durable photoperiods. To achieve the maximum effect an alternation of 

contrast photoperiods must be used during the certain phase of organogenesis, 

in accordance with the phase of plant development. For example, different 

radiations (radiation genetics) cause hereditary changes in Perilla species. The 

effect of radiation also helps to reveal hidden variability in its populations. 

Probably it is better to treat plants at the phase when generative organs are set 

and formed, but not seeds. 

A. Krjuchkov (Krjuchkov, 1962) performed a single selection of radish 

in a greenhouse using winter sowing date (Moscow region). He obtained forms 

of radish that could develop marketable roots when grown under conditions of 

limited light in combination with high air temperature. Selection process under 

conditions of winter sowing date resulted in development of radish forms 

adapted to conditions peculiar for that sowing date. He also managed to obtain 

radish forms that were resistant to early stem formation by selection of so 

called plus-forms in conditions of cold growing (frames of a hotbed were 

removed). Families of plus-forms differed from families of minus-forms (forms 

with larger tendency to early stem formation) in larger size of roots, less length 

and number of leaves. 

Selection of radish plants in conditions of deep sowing enabled to obtain 

forms with round roots from the variety population. These forms almost didn't 

react to deep sowing. This new variety was free from biotypes that could 

change the shape of roots from round into oval, or elongated. 

A. Krjuchkov's experiments devoted to growing radish against the 

background with dense planting versus normal rate of sowing are of great 

interest. Two-time selection process of radish under conditions of a very dense 

sowing resulted in radish forms that differed from an original variety óSaksaô in 

early root formation, resistance to dense sowing, shape of leaves and root 

anatomy. 
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In China broad scale experiments with growing many crops under 

conditions of dense sowing and planting resulted in extremely high yields. Any 

deviations from the optimal rate of sowing can greatly affect selection process 

(Kryuchkov, 1962). 

Influence of phytocenosis (the most complex background) on variability 

of population composition is not studied very well yet. Is phytocenosis always 

a leveling background that promotes "smoothing" and leveling of variability? 

In general, geneticists and plant breeders underestimate the significance of 

environmentally hidden variability and Possibility of its transformation into 

heredity category. 

Tendencies in natural plant selection are determined by concrete 

environment. A plant breeder has to choose a proper background when he 

starts breeding. For example, growing conditions in the North are favorable for 

selection of late biotypes of timothy-grass of the Northern origin, but in the 

South - for early biotypes. 

 

Conclusions 

 

Three main conclusions: 

ï First: a population of cultivated plants, per se including "identical" 

cultivars, has quite big reserves of variability that can be widely used in plant 

breeding to improve existing varieties and develop new ones. 

ï Second: efficiency of intra population selection can be greatly 

improved under conditions of maximum disclosure of an apparent, or a 

probable structure of latent reserves of the population variability Consequently, 

if we want to speed up a breeding process, it is necessary to develop and use 

disintegrating and provoking backgrounds and other methods for the 

population analysis and intra population selection. 

ï Third: with the help of the population analysis method any variety can 

be analyzed with the subsequent isolation and improvement of certain most 

promising elements. 

This kind of work can accelerate and improve the efficiency of a 

breeding process. 

These conclusions can be confirmed by the following example. Wheat 

varieties grown in the 60-70s in the former USSR were developed with the 

help of intra variety breeding method, i.e. on the basis of population variability 

reserves. óBezostaya 1ô, a renowned winter wheat variety is the result of an 

individual selection of óBezostaya 4ô population (Luk'yanenko, 1969, 1973). 

Frost resistance variety óAlbidun 114ô can serve a model of frost resistant 
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variety; it was also selected in óAlbidumô 11
 
variety population. 

Note that this approach is not efficient when a plant breeder works with 

pure lines. 

On the other hand, it is rather important to know what can be achieved by 

repeated selection. The efficiency of selection of controlled by one, or a few 

genes is not high. Such pass quickly into homozygous state and can be revealed 

at early stages of breeding. Polygenic quantitative are quite different. Form-

building process of such can go on for a long time. However, as E. Jablonka 

and M. Lamb (Jablonka, Lamb, 2005) point out, the number of properties 

based on few genes, is rather low; which makes the relevance of variety 

selection much bigger. 

Most efficient inter variety selections have been carried out for 

quantitative Here I miss the point. For example, E.D. Nettevitch successfully 

used this method to develop baking qualities of spring wheat, óVarenitsaô and 

óSandukhadzeô (Temirbekova, 2014) used this method to improve the trait -

1000 grain weight in winter wheat. 

Susceptibility of cereals to the enzyme-mycotic depletion in seeds 

(EMDS) is also a polygenic complex character. EMDS is a complex process 

resulting in yield decrease, deterioration of baking and sowing characteristics 

and seed infection with phyto-pathogenes (Temirbekova, 1994). 

Results of our numerous studies of old and new winter wheat varieties 

have revealed that inter variety selection is promising and rather efficient for 

selection of ideotypes with higher EMDS resistance and other important 

economic characteristics. (Temirbekova, 1994, 2014). 
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ʈʝʬʝʨʘʪ 
 

35 ʣʠʥʠʡ ʛʝʥʢʦʣʣʝʢʮʠʠ ʣʴʥʘ ɺʀʈ, ʨʘʟʣʠʯʘʶ ʠɦʝʩʷ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ 

ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʠʟʫʯʝʥʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʣʴʥʘ-

ʜʦʣʛʫʥʮʘ (60Áʩ. ʰ.) ʠ ʤʝʞʝʫʤʢʘ (53Áʩ. ʰ.), ʘ ʪʘʢʞʝ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʤ 

ʜʣʠʥʥʦʤ ʠ ʢʦʨʦʪʢʦʤ (12-ʯʘʩʦʚʦʤ) ʜʥʝ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʬʘʟ ʚʩʭʦʜʳ-

ʮʚʝʪʝʥʠʝ, ʮʚʝʪʝʥʠʝ-ʩʦʟʨʝʚʘʥʠʝ ʠ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʥʝʙʦʣʴʰʠʭ ʨʘʟʣʠʯʠʷʭ ʜʣʠʥʳ ʜʥʷ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʢʘʟʳʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ. ʅʘ ʚʳʩʦʪʫ ʣʴʥʘ ʚ 

ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʨʦʤʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʣʠʷʝʪ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʘʜʢʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʛʝʥʦʪʠʧʳ ʧʦ-ʨʘʟʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʧʦʛʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʰʠʨʦʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʝʝ ʦʪʙʠʨʘʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʛʝʥʦʪʠʧʳ ʜʣʷ ʩʝʣʝʢʮʠʠ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʥ, ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ.  
 

 

INTENSIT Y OF GROWTH AND DEVE LOPMENT OF FLAX LINE S WITH 

DIFFERENT PHOTOSENSITIVITY IN THE LATITU DES TRADITIONAL 

FOR FLAX AND LINSEED  
 

N. B. Brutch, A.  V. Domantovich, V .A. Koshkin, A. A. Sanin, L. A. Kosykh 
The N. I. Vavilov All-Russian Institute of Plant Genetic Resources, 

St. Petersburg, Russia; n.brutch@vir.nw.ru 
 

Abstract 
 

Background. Recently, the sowing area of linseed (Linum usitatissimum L.) 

increased a lot in Russia, and now the crop is moving to the north ï traditional area of 
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fibre flax. At the same time, the problem of rational utilization of its straw has arisen. 

Being a long-day plant, flax has low photosensitive genotypes. Also, the majority of 

its characters have individual reaction on photoperiod changes in different genotypes. 

Objective. Influence of different photoperiod duration on flax agronomic traits was 

evaluated in order to meet new demands of agriculture and improve the effective 

breeding of innovative varieties. Materials and methods. 35 lines from the flax 

genetic collection held at VIR, differing in origin and photosensitivity, have been 

evaluated in natural conditions of fibre flax (60Ánl) and linseed (53Ánl) cultivation, and 

in artificially created long- and short-day (12 hours) conditions for the duration of the 

phases ñgermination-floweringò, ñflowering-maturationò, and for plant height. 

Results. It was found that within small differences in day length the main influence on 

the duration of vegetative period has air temperature. Under similar conditions, flax 

height, except for the temperature, is affected by intensity of precipitation. 

Additionally, the genotypes interact differently with specific environmental 

conditions. Conclusion. Conducting geographical study of a wide variability of source 

material will allow more efficient selection of perspective genotypes for breeding 

varieties for nonstandard conditions. 

 

Key words: Linum usitatissimum, photosensitivity, vegetative period. 

 

ɺʚʝʜʝʥʠʝ 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯʝʣʝʪʠʡ ʣʝʥ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ ʦʩʥʦʚʥʦʤ ʝʛʦ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʣʦʢʥʘ ʠ ʤʘʩʣʘ. ʊʨʘʜʠʮʠʦʥʥʦ ʚ ʩʝʚʝʨʥʳʭ 

ʨʝʛʠʦʥʘʭ ʚʳʨʘʱʠʚʘʶʪ ʣʝʥ-ʜʦʣʛʫʥʝʮ, ʘ ʚ ʶʞʥʳʭ ï ʤʘʩʣʠʯʥʳʡ. ʆʜʥʘʢʦ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʩʝʚʳ ʣʴʥʘ-ʜʦʣʛʫʥʮʘ ʢʘʢ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʪʘʢ ʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʠʩʴ ʠʟ-ʟʘ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ 

ʜʦʨʦʛʦʚʠʟʥʳ ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ. ɸ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʤʘʩʣʠʯʥʦʛʦ ʣʴʥʘ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ ʌɸʆ (Faostat, 2014), ʚ 2012 ʛ. ʦʙʱʘʷ ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʚ ʤʠʨʝ 

ʤʘʩʣʠʯʥʳʤ ʣʴʥʦʤ, ʩʦʩʪʘʚʠʣʘ 2 485 810 ʛʘ, ʘ ʧʦʜ ʜʦʣʛʫʥʮʦʤ ï ʚʩʝʛʦ 

218 919 ʛʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʝʣʝʢʮʠʦʥʝʨʳ ʥʘʯʘʣʠ ʚʳʚʦʜʠʪʴ ʩʦʨʪʘ 

ʤʘʩʣʠʯʥʦʛʦ ʣʴʥʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʨʝʛʠʦʥʘʭ, ʧʨʝʞʜʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʚʰʠʭʩʷ ʥʘ ʣʴʥʝ-ʜʦʣʛʫʥʮʝ.  

ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʝʥ ï ʜʣʠʥʥʦʜʥʝʚʥʦʝ ʨʘʩʪʝʥʠʝ, ʠ 

ʠʤʝʥʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʥʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪ 

ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʪʝʥʠʡ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʭ ʢ ʜʦʣʛʫʥʮʘʤ 

ʠʣʠ ʤʘʩʣʠʯʥʦʤʫ ʣʴʥʫ (Sizov, 1955). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 
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ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʧʨʝʧʷʪʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʝʣʝʢʮʠʠ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʢʦʣʣʝʢʮʠʠ ɺʀʈ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʣʠʥʠʠ ʣʴʥʘ, ʩʣʘʙʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʬʦʪʦʧʝʨʠʦʜʫ (Brutch et.al., 2008; 

Domantovich et al., 2012). ʕʪʦʪ ʬʘʢʪ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʝʣʝʢʮʠʠ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 

ʨʘʩʪʝʥʠʡ.  

ɽʱʝ ʦʜʥʠʤ ʘʩʧʝʢʪʦʤ ʧʨʦʙʣʝʤʳ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʩʝʣʝʢʮʠʠ ʣʴʥʘ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʬʦʪʦʧʝʨʠʦʜʘ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ ʨʘʩʪʝʥʠʡ. XX ʚʝʢ ʧʦ ʵʪʦʤʫ 

ʚʦʧʨʦʩʫ ʦʩʪʘʚʠʣ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ 

ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʪʘ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʯʘʩʪʠ ʚʦʣʦʢʥʠʩʪʦʛʦ ʣʴʥʘ ï ʩʪʝʙʣʷ ï ʜʦʚʦʣʴʥʦ ʫʩʪʦʡʯʠʚʳʡ ʧʨʠʟʥʘʢ, ʥʦ ʪʨʠ 

ʬʘʢʪʦʨʘ ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʝʝ ʫ ʣʴʥʘ, ʵʪʦ: ʢʦʨʦʪʢʠʡ ʜʝʥʴ, ʥʝʜʦʩʪʘʪʦʢ ʚʦʜʳ ʚ 

ʧʦʯʚʝ ʠ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ (Sizov, 1955). ʆʜʥʘʢʦ ʧʦ ʜʘʥʥʳʤ 

ʨʘʟʣʠʯʥʳʭ ʫʯʝʥʳʭ, ʢʦʨʦʪʢʠʡ ʜʝʥʴ ʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʥʝʦʜʠʥʘʢʦʚʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʚʳʩʦʪʫ. ʊʘʢ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʜʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʢʦʨʦʯʝʥʥʳʡ ʜʝʥʴ ʩʨʘʟʫ ʧʦʩʣʝ ʚʩʭʦʜʦʚ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ (Sizova, 1952), ʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʜʨʫʛʠʭ ï ʩʦʢʨʘʱʝʥʠʝ ʜʥʷ ʚ ʧʝʨʠʦʜ ʩʚʝʪʦʚʦʡ ʩʪʘʜʠʠ (ʧʝʨʚʳʝ 10 ʠʟ 20 ʜʥʝʡ 

ʧʦʩʣʝ ʚʩʭʦʜʦʚ) ʟʘʤʝʜʣʷʝʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, ʥʦ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʬʘʟʝ 

ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʷ ʫʩʢʦʨʷʶʪ ʨʦʩʪ ʠ ʧʦ ʚʳʩʦʪʝ ʜʦʛʦʥʷʶʪ ʠ ʧʝʨʝʛʦʥʷʶʪ 

ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ (Afonin, 1969). ʂʦʨʦʪʢʠʡ ʜʝʥʴ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʣʴʥʦʤ ʩʚʝʪʦʚʦʡ ʩʪʘʜʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʝʛʦ ʚ 

ʚʳʩʦʪʫ (Davidyan, 1955; Bel'denkova, 1960; Afonin, 1969). ʈʘʩʪʝʥʠʷ, 

ʧʦʤʝʱʝʥʥʳʝ ʚ ʫʩʣʦʚʠʷ ʢʦʨʦʪʢʦʛʦ (10, 12 ʠʣʠ 14 ʯʘʩʦʚ) ʜʥʷ ʚ ʧʝʨʠʦʜ 

ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʚʝʪʦʚʦʡ ʩʪʘʜʠʠ, 

ʩʦʚʧʘʜʘʝʪ ʩ ʬʘʟʦʡ ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ, ʥʝ 

ʜʦʩʪʠʛʘʶʪ ʥʦʨʤʘʣʴʥʦʡ ʚʳʩʦʪʳ (Sizov, 1959). ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʪʘʢʠʭ ʨʘʟʥʦʯʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʨʝʘʢʮʠʷ ʛʝʥʦʪʠʧʦʚ ʥʘ ʢʦʨʦʪʢʠʡ ʜʝʥʴ (Domantovich., 2012, Domantovich et 

al., 2012). ɺ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʛʦ ʢʦʨʦʪʢʦʛʦ ʜʥʷ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʣʴʥʘ ʥʘ ʢʦʨʦʪʢʦʤ ʜʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʣʠʥʥʳʤ, ʥʝʢʦʪʦʨʳʝ ʩʣʘʙʦ ʠ ʩʠʣʴʥʦ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʥʝ 

ʠʟʤʝʥʷʶʪ ʚʳʩʦʪʳ ʠʣʠ ʩʪʘʥʦʚʷʪʩʷ ʢʦʨʦʯʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʠ 
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ʨʘʟʚʠʪʠʝ ʣʴʥʘ ʥʝ ʪʦʣʴʢʦ ʠʩʢʫʩʩʪʚʝʥʥʳʭ, ʥʦ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ 

ʢʦʨʦʪʢʦʛʦ ʜʥʷ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ 35 ʣʠʥʠʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʢʦʣʣʝʢʮʠʠ ʣʴʥʘ ɺʀʈ, ʨʘʟʣʠʯʘʚʰʠʝʩʷ ʧʦ ʰʠʨʦʪʥʦʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ, 

ʪʠʧʫ ʣʴʥʘ ʠ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ï ʌʇʏ (ʪʘʙʣ. 1). ʀʭ 

ʚʳʩʝʚʘʣʠ ʚ ʟʦʥʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʣʴʥʘ-ʜʦʣʛʫʥʮʘ ʚ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (60Áʩ. ʰ.) ʚ 2008ï2010 ʛʛ. ʠ ʤʝʞʝʫʤʢʦʚ ʚ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ (53Áʩ. ʰ.) ʚ 2010 ʠ 2011 ʛʛ. (ʨʘʟʣʠʯʠʝ ʧʦ ʜʣʠʥʝ ʜʥʷ 

ʦʢʦʣʦ 3 ʯʘʩʦʚ). ɺ 2008ï2010 ʛʛ. ʣʠʥʠʠ ʚʳʨʘʱʠʚʘʣʠ ʚ ʩʦʩʫʜʘʭ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʣʦʱʘʜʢʝ ʚ ʇʫʰʢʠʥʩʢʦʤ ʬʠʣʠʘʣʝ ɺʀʈ 

(ʛ. ʇʫʰʢʠʥ, ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ). 

ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʆʧʳʪʳ ʧʦ ʤʝʪʦʜʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɺ. ɸ. ʂʦʰʢʠʥʳʤ (Koshkin et al., 1994) 

ʚ ʦʪʜʝʣʝ ʬʠʟʠʦʣʦʛʠʠ ɺʀʈ, ʟʘʢʣʘʜʳʚʘʣʠ ʚ ʢʦʥʮʝ ʤʘʷ, ʢʦʛʜʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʥʷ ʩʦʩʪʘʚʣʷʣʘ 17 ʯʘʩʦʚ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ 

ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʣʦʱʘʜʢʝ ʚ ʧʷʪʠʣʠʪʨʦʚʳʭ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʩʦʩʫʜʘʭ ʩ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʦʡ ʥʘ ʧʝʨʝʤʝʱʘʝʤʳʭ ʚʘʛʦʥʝʪʢʘʭ. ɺʳʩʝʚʘʣʠ ʧʦ 

10 ʩʝʤʷʥ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ, ʢʘʞʜʳʡ ʧʦ ʜʚʝ ʧʦʚʪʦʨʥʦʩʪʠ. 

ʆʧʳʪʥʳʝ ʨʘʩʪʝʥʠʷ ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʜʦ ʟʘʮʚʝʪʘʥʠʷ ʧʝʨʝʚʦʜʠʣʠ 

ʥʘ ʢʦʨʦʪʢʠʡ ʜʝʥʴ (12 ʯʘʩʦʚ), ʢʦʪʦʨʳʡ ʩʦʟʜʘʚʘʣʠ ʟʘʢʘʪʳʚʘʥʠʝʤ ʚʘʛʦʥʝʪʦʢ 

ʚ ʩʚʝʪʦʥʝʧʨʦʥʠʮʘʝʤʳʡ ʧʘʚʠʣʴʦʥ. ʂʦʥʪʨʦʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʥʘ ʵʪʦ ʚʨʝʤʷ 

ʟʘʢʘʪʳʚʘʣʠ ʚ ʩʪʝʢʣʷʥʥʳʡ ʧʘʚʠʣʴʦʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʦʩʪʘʚʘʣʠʩʴ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ (17,5ï19,0 ʯʘʩʦʚ), ʘ ʚʣʠʷʥʠʝ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ ʚʳʨʘʚʥʠʚʘʣʦʩʴ. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʣʠʚ ʧʨʦʚʦʜʠʣʠ ʚ 

ʦʧʪʠʤʘʣʴʥʦʤ ʜʣʷ ʣʴʥʘ ʨʝʞʠʤʝ. ʋ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ ʦʪʤʝʯʘʣʠ ʜʘʪʳ 

ʚʩʭʦʜʦʚ ʠ ʨʘʩʢʨʳʪʠʷ ʧʝʨʚʦʛʦ ʮʚʝʪʢʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʠʦʜʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʮʚʝʪʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʝʛʦ 

ʩʨʝʜʥʶʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘ ʜʣʠʥʥʦʤ (ʊ1) ʠ ʢʦʨʦʪʢʦʤ (ʊ2) ʜʥʝ. 

ʌʦʪʦʧʝʨʠʦʜʠʯʝʩʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (ʌʇʏ) ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ 

ʟʘʜʝʨʞʢʝ ʮʚʝʪʝʥʠʷ ʥʘ ʢʦʨʦʪʢʦʤ ʜʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʊ2ïʊ1). 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʂʌʇʏ) ʦʧʨʝʜʝʣʷʣʠ 

ʧʦ ʬʦʨʤʫʣʝ ʂʌʇʏ=ʊ2/ʊ1 (Koshkin et al., 1994), ʛʜʝ ʊ1 ʠ ʊ2 ï 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʩʭʦʜʳ-ʮʚʝʪʝʥʠʝ (ʜʥʠ) ʫ ʨʘʩʪʝʥʠʡ, 

ʚʳʨʘʱʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ (ʜʜ) ʠ 

ʢʦʨʦʪʢʦʛʦ 12-ʯʘʩʦʚʦʛʦ ʜʥʷ (ʢʜ). 
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ʀʟʫʯʝʥʥʳʝ ʣʠʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʣʴʥʘ ɺʀʈ 

 

ˉ 
ʅʦʤʝʨ ʢʘʪʘʣʦʛʘ 

ʛʝʥʢʦʣʣʝʢʮʠʠ 

ʉʨʝʜʥʠʡ 

ʂʬʧʯ* 

ʊʠʧ 

ʣʴʥʘ** 
ʈʦʜʦʩʣʦʚʥʘʷ 

ʅʘʟʚʘʥʠʝ ʠ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʠʩʭʦʜʥʦʛʦ 

ʦʙʨʘʟʮʘ 

1 2 3 4 5 6 

1 ʛʢ-2 1,15 ɼ ʣ-1 ʠʟ ʢ-48 

ʉʝʣʝʢʮʠʠ 

ɸʣʴʪʛʘʫʟʝʥʘ, 

ʈʦʩʩʠʷ 

2 ʛʢ-15 1,14  ʣ-1 ʠʟ ʢ-512 

ʄʝʩʪʥʳʡ, 

ʉʝʚʝʨʦʜʚʠʥʩʢ, 

ʈʦʩʩʠʷ 

3 ʛʢ-17 1,19  ʣ-2-2 ʠʟ ʢ-512 

ʄʝʩʪʥʳʡ, 

ʉʝʚʝʨʦʜʚʠʥʩʢ, 

ʈʦʩʩʠʷ 

4 ʛʢ-22 1,14  ʣ-3-2 ʠʟ ʢ-562 

ʇʩʢʦʚʩʢʠʡ ʢʨʷʞ, 

ʏʝʨʝʧʦʚʝʮʢʘʷ 

ʛʫʙ., ʈʦʩʩʠʷ 

5 ʛʢ-54 1,30  ʣ-5 ʠʟ ʢ-1507 

ʄʝʩʪʥʳʡ, 

ɺʷʪʩʢʘʷ ʛʫʙ., 

ʈʦʩʩʠʷ 

6 ʛʢ-65 1,21  ʣ-3 ʠʟ ʢ-3178 

ʄʝʩʪʥʳʡ, 

ʊʚʝʨʩʢʘʷ ʛʫʙ., 

ʈʦʩʩʠʷ 

7 ʛʢ-67 1,12 ʄ ʣ-2 ʠʟ ʢ-4035 ʂʘʥʘʜʘ 

8 ʛʢ-79 1,15 ɼ ʣ-1-2 ʠʟ ʢ-5408 
ʇʝʯʝʨʩʢʠʡ ʢʨʷʞ, 

ʈʦʩʩʠʷ 

9 ʛʢ-100 1,21  ʣ-1-2-1-2 ʠʟ ʢ-5821 ɺʝʥʛʨʠʷ 

10 ʛʢ-103 1,10 ʄ ʣ-4 ʠʟ ʢ-5896 
Lin 225, 

ʅʠʜʝʨʣʘʥʜʳ 

11 ʛʢ-109 1,39 ɼ ʣ-3-2 ʠʟ ʢ-6099 
Makovi M. A. G., 

ɸʨʛʝʥʪʠʥʘ 

12 ʛʢ-119 1,27 ʂ ʣ-2-3 ʠʟ ʢ-6210 ʀʥʜʠʷ 

13 ʛʢ-136 1,12 ʄ ʣ-1 ʠʟ ʢ-6634 ʏʝʭʠʷ 

14 ʛʢ-141 1,17 ɼ ʣ-1 ʠʟ ʢ-6815 ʢ-6, ʈʦʩʩʠʷ 

15 ʛʢ-143 1,14  ʣ-1 ʠʟ ʢ-6917 

ʩ (47-4) 80, 

Versailles, 

ʌʨʘʥʮʠʷ 

16 ʛʢ-157 1,30  
ʣ-4-1 ʠʟ ʢ-7213, 

Natasja, (ʢ-7708) 
ʅʠʜʝʨʣʘʥʜʳ 
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    ʦʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ   

1 2 3 4 5 6 

17 ʛʢ-158 1,08  ʣ-1 ʠʟ ʢ-7413 ʈʦʩʩʠʷ 

18 ʛʢ-159 1,16 ʄ ʣ-1-1 ʠʟ ʢ-7659 Bionda, ɻʝʨʤʘʥʠʷ 

19 ʛʢ-160 1,21  ʣ-2-1 ʠʟ ʢ-7659 Bionda, ɻʝʨʤʘʥʠʷ 

20 ʛʢ-176 1,17 ɼ 
ʣ-1 ʠʟ (ʣ-1 ʠʟ ʢ-6815 Ĭ 

ʣ-4 ʠʟ ʢ-5896) 
ʈʦʩʩʠʷ, ɺʀʈ 

21 ʛʢ-185 1,21 ʄ ʣ-1 ʠʟ ʢ-2601 ʇʦʨʪʫʛʘʣʠʷ 

22 ʛʢ-186 1,55 ʂ ʣ-1 ʠʟ ʢ-3002 Pusa Bihar, ʀʥʜʠʷ 

23 ʛʢ-187 1,09  ʣ-2 ʠʟ ʢ-3002 ʀʥʜʠʷ 

24 ʛʢ-188 1,43  ʣ-3 ʠʟ ʢ-3002 ʀʥʜʠʷ 

25 ʛʢ-190 1,10 ɼ ʣ-1 ʠʟ ʢ-4027 ʅʠʜʝʨʣʘʥʜʳ 

26 ʛʢ-201 1,22 ʄ ʣ-1 ʠʟ ʢ-7022 ʇʘʢʠʩʪʘʥ 

27 ʛʢ-202 1,33 ʂ ʣ-2 ʠʟ ʢ-7022 ʇʘʢʠʩʪʘʥ 

28 ʛʢ-209 1,02 ʄ ʣ-2 ʠʟ ʠ-562348 ʇʦʨʪʫʛʘʣʠʷ 

29 ʛʢ-269 1,13 ɼ ʣ-7 ʠʟ ʢ-7472 
ʇʨʠʟʳʚ 81, 

ɹʝʣʦʨʫʩʩʠʷ 

30 ʛʢ-285 1,17 ʂ ʣ-1 ʠʟ ʢ-3263 ʀʥʜʠʷ 

31 ʛʢ-344 1,23 ɼ 
ʣ-2 (ʣ-3-2 ʠʟ ʢ-6099 Ĭ 

ʣ-1 ʠʟ ʢ-6634 
ʈʦʩʩʠʷ, ɺʀʈ 

32 ʛʢ-345 1,23  
ʣ-1 (ʣ-3-2 ʠʟ ʢ-6099 Ĭ 

ʣ-1 ʠʟ ʢ-6815) 
ʈʦʩʩʠʷ, ɺʀʈ 

33 ʛʢ-370 1,18  
ʣ-3 (ʣ-3-2 ʠʟ ʢ-6099 Ĭ 

ʣ-3 ʠʟ ʢ-3178) 
ʈʦʩʩʠʷ, ɺʀʈ 

34 ʛʢ-375 1,23  ʣ-1 ʠʟ ʢ-6363 ɽʛʠʧʝʪ 

35  1,22 ʄ ʣ-1 ʠʟ ʢ-5538 ʖʛʦʩʣʘʚʠʷ 

*ʂʌʇʏ ï ʢʦʵʬʬʠʮʠʝʥʪ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

**ɼ ï ʣʝʥ-ʜʦʣʛʫʥʝʮ; ʄ ï ʣʝʥ-ʤʝʞʝʫʤʦʢ; ʂ ï ʣʝʥ-ʢʫʜʨʷʰ. 

 

ʃʠʥʠʠ ʩ ʂʌʇʏ 1,00ï1,15 ʦʪʥʦʩʠʣʠ ʢ ʩʣʘʙʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ, ʘ ʣʠʥʠʠ ʩ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʂʌʇʏ ï ʩʯʠʪʘʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ 

ʩʣʘʙʦʡ ʌʇʏ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʘʙʦ ʯʫʚʩʪʚʠʪʝʣʴʥʫʶ ʢ ʬʦʪʦʧʝʨʠʦʜʫ ʣʠʥʠʶ 

ʛʢ-209 ʠʟ ʇʦʨʪʫʛʘʣʠʠ. 
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ʋ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʦʛʦ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʩʦʩʫʜʘʭ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʦʮʝʥʠʚʘʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʦʚ ʚʩʭʦʜʳ-ʮʚʝʪʝʥʠʝ 

ʠ ʮʚʝʪʝʥʠʝ-ʩʦʟʨʝʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʦʙʱʫʶ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ. 

ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ. ʇʦʣʝʚʦʝ ʠʟʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʧʦʣʷʭ ʇʫʰʢʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʀʈ (ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣ.) ʠ 

ʇʦʚʦʣʞʩʢʦʛʦ ʅʀʀ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠʤʝʥʠ ʇ. ʅ. ʂʦʥʩʪʘʥʪʠʥʦʚʘ 

(ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ) ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ɺʀʈ (Metodicheskie 

ukazaniya, 1988). ʆʙʨʘʟʮʳ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ 1 ʤ
2
 ʩ 

ʤʝʞʜʫʨʷʜʴʷʤʠ 8 ʩʤ, ʛʣʫʙʠʥʘ ʟʘʜʝʣʢʠ ʩʝʤʷʥ 1ï2 ʩʤ. ɺ ʮʝʣʦʤ ʜʣʷ ʜʝʣʷʥʦʢ 

ʦʪʤʝʯʘʣʠ ʜʘʪʳ ʚʩʭʦʜʦʚ, ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ, ʨʘʥʥʝʡ ʞʝʣʪʦʡ ʩʧʝʣʦʩʪʠ. 

ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʦʧʳʪʘ, ʧʨʦʚʦʜʠʚʰʝʛʦʩʷ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʟ 

ʮʝʥʪʨʘ ʜʝʣʷʥʢʠ ʦʪʙʠʨʘʣʠ ʧʦʜʨʷʜ ʧʦ 20 ʨʘʩʪʝʥʠʡ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ 

ʨʘʩʪʝʥʠʡ. 

 

 
ʈʠʩ. 1. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʥʷ  

ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʷʭ 

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ɺʀʈ ʚ ʛʦʨʦʜʝ ʇʫʰʢʠʥʝ (ʃʝʥʠʥʛʨʘʜʩʢʘʷ 

ʦʙʣʘʩʪʴ) ʠ ʇʦʚʦʣʞʩʢʦʛʦ ʅʀʀ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ 

ʠʤ. ʇ. ʅ. ʂʦʥʩʪʘʥʪʠʥʦʚʘ (ʉʘʤʘʨʩʢʘʷ ʦʙʣ.). ʇʫʰʢʠʥʩʢʠʡ ʬʠʣʠʘʣ ɺʀʈ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʇʦʯʚʳ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʳʝ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ, ʩʨʝʜʥʝʡ ʦʢʫʣʴʪʫʨʝʥʥʦʩʪʠ ʩ ʧʘʭʦʪʥʳʤ 

ʛʦʨʠʟʦʥʪʦʤ 20ï25 ʩʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 3ï4%. ʈʝʘʢʮʠʷ ʧʦ ʚʩʝʤʫ 

ʧʦʯʚʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʩʣʘʙʦʢʠʩʣʘʷ, pH 5,5ï6,0 (Dimo, 1976; Pestryakov, 
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ʉʘʤʘʨʩʢʘʷ ʦʙʣ. 
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1973). ʕʪʘ ʟʦʥʘ ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʣʴʥʘ-ʜʦʣʛʫʥʮʘ. 

ʇʦʣʷ ʥʘʭʦʜʷʪʩʷ ʥʘ 59Á44¡ ʩ. ʰ., ʛʜʝ ʣʝʪʦʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʥʷ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 19 ʯʘʩʦʚ (ʨʠʩ. 1). 

ɻʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʡʦʥʝ ʛ. ʇʫʰʢʠʥʘ (2008ï2010 ʛʛ.) 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝ ʜʦʩʪʘʪʦʯʥʳʤ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʠʝʤ (ʨʠʩ. 2, 3.). 

ɺ 2008 ʛ. ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 

ʚʢʣʶʯʠʪʝʣʴʥʦ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʘ 0,7ï3,6ÁC. ʊʦʣʴʢʦ ʚʦ 

ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʤʘʷ, ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʠ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ 

ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 0,6ï2,2ÁC. 

ʃʝʪʦ (ʤʘʡ ï ʘʚʛʫʩʪ) 2008 ʛ. ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʟʘʩʫʰʣʠʚʦʝ, 

ʪʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʙʳʣʦ ʤʝʥʴʰʝ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ 

ʥʦʨʤʳ. ʅʘʯʘʣʦ ʤʘʷ, ʩʦʚʧʘʜʘʶʱʝʝ ʩ ʧʦʩʝʚʦʤ ʣʴʥʘ ʠ ʧʨʦʨʘʩʪʘʥʠʝʤ, ʙʳʣʦ 

ʟʘʩʫʰʣʠʚʳʤ (0,0ï2,0 ʤʤ ʦʩʘʜʢʦʚ). ʀʟ-ʟʘ ʵʪʦʛʦ ʚʩʭʦʜʳ ʚ ʧʦʣʝ ʧʦʷʚʠʣʠʩʴ 

ʥʝʨʘʚʥʦʤʝʨʥʦ, ʘ ʧʝʨʠʦʜ ʧʦʩʝʚ-ʚʩʭʦʜʳ ʟʘʪʷʥʫʣʩʷ. ʊʦʣʴʢʦ ʚʦ ʚʪʦʨʦʡ ʠ 

ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ, ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʫʙʦʨʢʦʡ ʧʦʩʝʚʦʚ ʣʴʥʘ, ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʙʳʣʦ ʚʳʰʝ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʥʘ 0,1 ʠ 9,1 ʤʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʟʘʧʣʳʚʘʥʠʶ ʧʦʯʚʳ ʠ ʟʘʪʨʫʜʥʠʣʦ ʫʙʦʨʢʫ. ɺ 

ʮʝʣʦʤ ʣʝʪʦ 2008 ʛ. ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʴʥʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ. 2. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʚ 2008ï2010 ʛʛ.) 

 



ʊʨʫʜʳ ʧʦ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝ, ʛʝʥʝʪʠʢʝ ʠ ʩʝʣʝʢʮʠʠ 

218 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 3. ʆʩʘʜʢʠ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʚ 2008ï2010 ʛʛ.) 

 

ɺ 2009 ʛ. ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʚʳʰʝ ʥʘ 0,1ï4,1ÁC, ʘ 

ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʤʝʥʴʰʝ ʥʘ 1,9ï18,4 ʤʤ, ʯʝʤ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʧʦ 

ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʅʘʯʘʣʦ ʤʘʷ ʙʳʣʦ ʟʘʩʫʰʣʠʚʦʝ, ʯʪʦ ʟʘʪʨʫʜʥʠʣʦ 

ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ. ʊʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʠʶʣʷ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʠ ʥʘʯʘʣʘ 

ʩʦʟʨʝʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʣʴʥʘ ʫʚʣʘʞʥʝʥʠʝ ʙʳʣʦ ʦʧʪʠʤʘʣʴʥʳʤ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʳʰʝʥʥʦʡ, ʯʪʦ ʫʩʢʦʨʠʣʦ ʩʦʟʨʝʚʘʥʠʝ ʨʘʩʪʝʥʠʡ. 

ʅʘʯʘʣʦ ʤʘʷ 2010 ʛ. ʙʳʣʦ ʟʘʩʫʰʣʠʚʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʭʣʘʜʥʳʤ, 

ʪʦʣʴʢʦ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ, 

ʯʪʦ ʪʘʢʞʝ ʩʢʘʟʘʣʦʩʴ ʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʚʩʭʦʜʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʪʦʣʴʢʦ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʠʶʥʷ. ɺ ʮʝʣʦʤ 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʥʠʞʝ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ, ʪʦʣʴʢʦ ʚ 

ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʦʪʤʝʯʝʥʦ ʝʝ ʧʦʚʳʰʝʥʠʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʨʘʥʥʝʡ ʫʙʦʨʢʝ ʫʨʦʞʘʷ. 

ʇʦʚʦʣʞʩʢʠʡ ʅʀʀ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠʤʝʥʠ 

ʇ. ʅ. ʂʦʥʩʪʘʥʪʠʥʦʚʘ (ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ) ʨʘʩʧʦʣʦʞʝʥ ʥʘ 53Á16' ʩʝʚʝʨʥʦʡ 

ʰʠʨʦʪʳ ʠ 50Á36'
 
ʚʦʩʪʦʯʥʦʡ ʜʦʣʛʦʪʳ ʠ ʥʘ ʚʳʩʦʪʝ 58ï120 ʤ ʥʘʜ ʫ. ʤ., ʚ 

ʣʝʩʦʩʪʝʧʥʦʡ ʧʦʣʦʩʝ ʣʝʚʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʡ ɺʦʣʛʠ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʝʣʴʝʬ ʧʦʣʦʛʦʚʦʣʥʠʩʪʳʡ ʦʪ ʩʪʝʧʥʦʛʦ ʨʘʚʥʠʥʥʦʛʦ ʜʦ ʨʘʩʩʝʯʝʥʥʦ-

ʚʩʭʦʣʤʣʝʥʥʦʛʦ. ʇʦʯʚʘ ʥʘ ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʦʜʥʦʨʦʜʥʘʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʠʧʠʯʥʳʤ, ʩʨʝʜʥʝʛʫʤʫʩʥʳʤ (7,5ï8,5%), ʩʨʝʜʥʝʤʦʱʥʳʤ, 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ ʯʝʨʥʦʟʝʤʦʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʜʥʷ ʣʝʪʦʤ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 17 ʯʘʩʦʚ (ʨʠʩ. 1). 

ɻʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʇʦʚʦʣʞʴʝ (2010ï2011) ʪʘʢʞʝ 
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ʟʥʘʯʠʪʝʣʴʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ ʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʠʝʤ (ʨʠʩ. 4, 5). 

ɺ 2010 ʛ. ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ 

ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʥʘ 2,1ï9,7ÁC. ʄʠʥʠʤʘʣʴʥʦʝ 

ʨʘʟʣʠʯʠʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʘʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ, ʘ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ï ʚ ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʘʚʛʫʩʪʘ.  

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 4. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ (2010ï2011 ʛʛ.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 5. ʆʩʘʜʢʠ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ (2010ï2011 ʛʛ.) 

 

ʃʝʪʦ 2010 ʛ. ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʟʘʩʫʰʣʠʚʦʝ, ʪʘʢ ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʩʨʝʜʥʝʝ 
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ʤʥʦʛʦʣʝʪʥʝʝ. ʅʘʯʘʣʦ ʤʘʷ (ʧʝʨʚʘʷ ʜʝʢʘʜʘ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝʤ 

ʦʩʘʜʢʦʚ. ʆʥʠ ʚʳʧʘʣʠ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʤʘʷ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʘʣʦʩʴ ʥʘ ʚʩʭʦʜʘʭ ʣʴʥʘ. ʊʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʦʩʘʜʢʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʧʝʨʚʘʷïʚʪʦʨʘʷ ʜʝʢʘʜʘ ʠʶʥʷ, ʩʦʚʧʘʜʘʶʱʘʷ ʩ ʬʘʟʦʡ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ, 

ʚʪʦʨʘʷïʪʨʝʪʴʷ ʜʝʢʘʜʘ ʠʶʣʷ ʠ ʧʝʨʚʘʷïʚʪʦʨʘʷ ʜʝʢʘʜʘ ʘʚʛʫʩʪʘ, ʩʦʚʧʘʜʘʶʱʠʝ 

ʩ ʧʨʦʮʝʩʩʦʤ ʩʦʟʨʝʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩʳ ʮʚʝʪʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʚ 2010 ʛ. ʧʨʦʭʦʜʠʣʠ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʦʩʘʜʢʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʙʳʩʪʨʦʤʫ ʩʦʟʨʝʚʘʥʠʶ ʣʴʥʘ ʠ 

ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʃʝʪʦ 2011 ʛ. ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʭʣʘʜʥʝʡ, ʯʝʤ ʣʝʪʦ 2010 ʛ. 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ 0,4ï5,2ÁC ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʡ 

ʤʥʦʛʦʣʝʪʥʝʡ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ ʠ ʥʠʞʝ ʥʘ 1,1ï1,9ÁC. ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ 

ʦʩʘʜʢʦʚ ʚ 2011 ʛ. ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʫʤʝʨʝʥʥʦʝ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʤʝʯʝʥʦ ʚ ʧʝʨʚʳʭ ʜʝʢʘʜʘʭ ʤʘʷ (41,3 ʤʤ), ʠʶʥʷ (76,4 ʤʤ) ʠ 

ʘʚʛʫʩʪʘ (40,2 ʤʤ). ɼʦʞʜʣʠʚʘʷ ʧʦʛʦʜʘ ʚ ʥʘʯʘʣʝ ʠʶʣʷ, ʩʦʚʧʘʜʘʶʱʘʷ ʩ ʬʘʟʦʡ 

ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ ʣʴʥʘ, ʩʢʘʟʘʣʘʩʴ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʠʦʜʘ ʚʩʭʦʜʳ-ʮʚʝʪʝʥʠʝ, ʘ ʠʟ-ʟʘ ʦʙʠʣʠʷ ʦʩʘʜʢʦʚ ʚ ʘʚʛʫʩʪʝ ʚʦʟʥʠʢʣʠ 

ʧʨʦʙʣʝʤʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʙʦʨʢʠ ʫʨʦʞʘʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ɺ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʫ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʣʠʥʠʡ ʮʚʝʪʝʥʠʝ ʥʘʩʪʫʧʘʣʦ 

ʨʘʥʴʰʝ, ʯʝʤ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʘʟʣʠʯʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʦʚ ʚʩʭʦʜʳ-ʮʚʝʪʝʥʠʝ, ʥʘʙʣʶʜʘʝʤʦʡ ʚ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʛʦ ʥʘ 

ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʣʦʱʘʜʢʝ ʢʦʨʦʪʢʦʛʦ ʜʥʷ, ʩʦʩʪʘʚʣʷʣʠ 10ï40 ʜʥʝʡ. 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʝʥʦ ʫ ʣʠʥʠʠ ʩʪʘʥʜʘʨʪʘ ï ʩʣʘʙʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʣʠʥʠʠ ʛʢ-209 (10 ʜʥʝʡ) (ʨʠʩ. 6).  

ɺʠʜʠʤʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ 

ʦʢʘʟʘʣʠ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʷ ʠ ʠʶʥʷ ʙʦʣʝʝ ʶʞʥʦʡ ʪʦʯʢʠ ʧʦʩʝʚʘ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʣʠʥʠʡ ʚ ʙʦʣʝʝ ʧʨʦʭʣʘʜʥʦʤ 2011 ʛ. ʟʘʮʚʝʣʠ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʚ 2010 ʛ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣʠ ʩʣʘʙʦʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʣʠʥʠʷ 

ʛʢ-2, ʥʝʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʣʠʥʠʡ ʛʢ-65, ʛʢ-79 ʠ ʛʢ-109, 

ʢʦʪʦʨʳʝ ʟʘʮʚʝʣʠ ʨʘʥʴʰʝ ʚ 2011 ʛ., ʠ ʜʚʝ ʩʣʘʙʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʛʢ-

15 ʠ ʛʢ-22, ʠʤʝʚʰʠʝ ʨʘʚʥʳʝ ʧʝʨʠʦʜʳ ʚʩʭʦʜʳ-ʮʚʝʪʝʥʠʝ ʚ ʦʙʘ ʛʦʜʘ. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ ʝʱʝ ʜʚʘ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʦʙʱʝʛʦ ʧʨʘʚʠʣʘ, 

ʧʨʦʷʚʠʚʰʠʝʩʷ ʥʘ ʧʦʣʝ ʇʫʰʢʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʀʈ: 

ʩʠʣʴʥʦʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʣʠʥʠʷ ʛʢ-186 ʠ ʩʣʘʙʦ ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʛʢ-209. ʆʥʠ 

ʟʘʮʚʝʣʠ ʙʳʩʪʨʝʝ ʚ 2009 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʞʘʨʢʠʤ 2010 ʛ. (ʨʠʩ. 6).  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʩʦʙʫʶ ʨʦʣʴ ʚ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠʛʨʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʝʥʦʪʠʧʘ ʩ 

ʢʦʤʧʣʝʢʩʦʤ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʮʚʝʪʝʥʠʝ-ʩʦʟʨʝʚʘʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʣʠʥʠʡ ʙʳʣʘ ʢʦʨʦʯʝ, ʯʝʤ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʥʘʠʙʦʣʝʝ ʞʘʨʢʦʤ 2010 ʛ. 

ʩʢʦʨʦʩʪʴ ʩʦʟʨʝʚʘʥʠʷ ʫ ʚʩʝʭ ʣʠʥʠʡ ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ ʠ ʚʩʝ ʦʥʠ ʥʘ ʶʛʝ 

ʩʦʟʨʝʣʠ ʨʘʥʴʰʝ, ʯʝʤ ʥʘ ʩʝʚʝʨʝ. ɸ ʚ 2011 ʛ. ʥʝʢʦʪʦʨʳʝ ʣʠʥʠʠ ʚ ʇʦʚʦʣʞʴʝ 

ʩʦʟʨʝʚʘʣʠ ʜʦʣʴʰʝ, ʯʝʤ ʥʘ ʩʝʚʝʨʝ ʚ 2010 ʛ. (ʩʣʘʙʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʣʠʥʠʠ: 

ʛʢ-136, ʛʢ-158, ʛʢ-190, ʛʢ-269, ʠ ʩʠʣʴʥʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ: ʛʢ-54, ʛʢ-100, ʛʢ-

186, ʛʢ-188, ʛʢ-202 ʠ ʛʢ-285) ʠ ʚ 2009ï2010 ʛʛ. (ʩʠʣʴʥʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ: ʛʢ-

17, ʛʢ-119, ʛʢ-160). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʳʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʜʥʷ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʝ ʣʠʥʠʠ ʚ 2010 ʛ. ʩʦʟʨʝʣʠ ʙʳʩʪʨʝʝ, ʘ ʚ 2011 ʛ. 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʟʨʝʣʦ ʧʦʟʞʝ, ʯʝʤ ʥʘ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʣʦʱʘʜʢʝ ʚ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʩʦʩʫʜʘʭ ʚ ʞʘʨʢʦʤ 2010 ʛ. 

 
 

ʈʠʩ. 6. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʚʩʭʦʜʳ-ʮʚʝʪʝʥʠʝ ʫ ʥʝʢʦʪʦʨʳʭ ʣʠʥʠʡ 

ʣʴʥʘ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʥʥʦʛʦ, ʢʦʨʦʪʢʦʛʦ ʜʥʷ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʷ ʚ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʥʷ ʚ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ (2008ï2011 ʛʛ.)  
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ʀʩʢʣʶʯʝʥʠʷ ʠʟ ʧʦʩʣʝʜʥʝʛʦ ʧʨʘʚʠʣʘ ʩʦʩʪʘʚʠʣʠ 

ʩʠʣʴʥʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʛʢ-65, ʛʢ-79 ʠ ʛʢ-109. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʣʠʯʠʷʭ ʜʣʠʥʳ ʜʥʷ ʦʩʥʦʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʟʨʝʚʘʥʠʷ ʦʢʘʟʳʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ, ʘ ʛʝʥʦʪʠʧʳ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʤʷʥ (ʨʠʩ. 7).  

ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʯʪʠ ʚʩʝ ʣʠʥʠʠ 

ʧʨʝʚʳʰʘʣʠ ʧʦ ʦʙʱʝʡ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʠʣʴʥʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʣʠʥʠʡ 

ʛʢ-186, ʛʢ-202, ʛʢ-285, ʛʢ-188 ʠ ʜʚʝ ʩʣʘʙʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʛʢ-136 ʠ ʛʢ-158, 

ʢʦʪʦʨʳʝ ʚ 2011 ʛ. ʚ ʇʦʚʦʣʞʴʝ ʙʳʣʠ ʙʦʣʝʝ ʚʳʩʦʢʦʨʦʩʣʳʤʠ, ʯʝʤ ʥʘ ʩʝʚʝʨʝ 

ʚ ʞʘʨʢʦʤ 2010 ʛ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʣʴʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʣʠʥʠʠ ʛʢ-202 ʠ ʛʢ-

285 ʧʨʝʚʟʦʰʣʠ ʧʦ ʚʳʩʦʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʩʦʩʫʜʘʭ ʥʘ ʜʣʠʥʥʦʤ ʜʥʝ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ, ʚʠʜʠʤʦ, ʷʚʣʷʶʪʩʷ ʧʦʥʠʞʝʥʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʙʦʣʝʝ ʦʙʠʣʴʥʳʝ ʦʩʘʜʢʠ 2011 ʛ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʠ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʚʩʝ ʣʠʥʠʠ, ʢʨʦʤʝ ʜʚʫʭ ʩʣʘʙʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʛʢ-2 ʠ ʛʢ-187, ʚ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2011 ʛ. ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʚ 2010 ʛ. (ʨʠʩ. 8). 

 

 

 
ʈʠʩ. 7. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʮʚʝʪʝʥʠʝ-ʩʦʟʨʝʚʘʥʠʝ ʫ ʥʝʢʦʪʦʨʳʭ 

ʣʠʥʠʡ ʣʴʥʘ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʥʥʦʛʦ, ʢʦʨʦʪʢʦʛʦ ʜʥʷ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʷ ʚ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʥʷ ʚ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ (2008ï2011 ʛʛ.)  
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ʈʠʩ. 8. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʫ ʥʝʢʦʪʦʨʳʭ ʣʠʥʠʡ ʣʴʥʘ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʥʥʦʛʦ, 

ʢʦʨʦʪʢʦʛʦ ʜʥʷ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʷ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʫʩʣʦʚʠʷʭ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʥʷ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ (2008ï2011 ʛʛ.) 

 

ɿʘʢʣʶʯʝʥʠʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʣʠʯʠʷʭ ʜʣʠʥʳ ʜʥʷ ʦʩʥʦʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʢʘʟʳʚʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ. ɽʝ ʧʦʚʳʰʝʥʠʝ ʫʩʢʦʨʷʝʪ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʅʘ 

ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʨʦʤʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʣʠʷʝʪ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʘʜʢʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʦʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʨʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʛʝʥʦʪʠʧʳ ʤʦʛʫʪ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ. ʇʦʵʪʦʤʫ 

ʧʨʦʚʝʜʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʰʠʨʦʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʝʝ ʦʪʙʠʨʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʛʝʥʦʪʠʧʳ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʝʜʝʥʠʝ ʩʝʣʝʢʮʠʠ ʢʘʢ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʤʘʩʣʠʯʥʦʛʦ ʣʴʥʘ ʚ 

ʩʝʚʝʨʥʳʝ ʨʝʛʠʦʥʳ, ʪʘʢ ʠ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʜʚʫʩʪʦʨʦʥʥʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʶʞʥʳʭ ʦʙʣʘʩʪʝʡ.  
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ʈʝʬʝʨʘʪ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʛʝʥʦʤʘʭ ʨʘʩʪʝʥʠʡ ʧʝʨʦʢʩʠʜʘʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʝʩʷʪʢʘʤʠ 

ʠʟʦʬʦʨʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʝʩʷʪʢʘʤʠ ʛʝʥʦʚ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ 

ʧʝʨʦʢʩʠʜʘʟ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ. ʆʜʥʘʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʫʪʝʡ ʨʝʘʣʠʟʘʮʠʠ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʦʚʦʡ ʯʘʩʪʠ ʝʝ ʤʦʣʝʢʫʣʳ ʠ 

ʧʦʩʣʝʜʫʶʱʝʝ ʧʨʦʷʚʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ 

ʨʘʩʪʝʥʠʷʤʠ ʧʦʢʘ ʦʩʪʘʶʪʩʷ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʤʠ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʇʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʛʦʤʦʣʦʛʠʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ TC151917 (ʢʦʜ 

ʜʦʩʪʫʧʘ AK333699.1) ʧʝʨʦʢʩʠʜʘʟʳ Triticum aestivum L. ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʰʝʥʠʮ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ. ɺʳʷʚʣʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʦʤʦʣʦʛʠʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʛʝʥʘ ʘʥʠʦʥʥʦʡ ʧʝʨʦʢʩʠʜʘʟʳ T. aestivum ʩ ʪʘʢʦʚʳʤ ʫ T. compactum Host (97,1%) ʠ 

ʤʠʥʠʤʘʣʴʥʘʷ ʩ T. timopheevii (Zhuk.) Zhuk. (94,1%). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʩʝʢʚʝʥʠʨʦʚʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ ʧʝʨʦʢʩʠʜʘʟʳ ʧʰʝʥʠʮʳ TC151917 ʩ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʝʥʙʘʥʢʘ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ Poaceaʝ Barnhart 

ʧʦʢʘʟʘʣ ʥʘʠʙʦʣʴʰʫʶ ʝʝ ʛʦʤʦʣʦʛʠʶ c ʧʝʨʦʢʩʠʜʘʟʘʤʠ ʷʯʤʝʥʷ Hordeum vulgare L. 

(AK249487.1 ï 93% ʠ AK249784.1 ï 90%), ʨʠʩʘ Oryza sativa L. (D84400 ï 82%, 

BN000655 ï 82% ʠ ɺ14481 ï 80%), ʩʦʨʛʦ Sorghum bicolor (L.) Moench 

(XM_002447101.1 ï 80%) ʠ ʢʫʢʫʨʫʟʳ Zea mays L. (NM_001147217.1 ï 79% ʠ 

EU974071.1 ï 78%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʙʥʳʝ ʧʝʨʦʢʩʠʜʘʟʳ ʫ ʨʦʜʩʪʚʝʥʥʳʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʪʝʨ ʧʦʣʠʩʘʭʘʨʠʜ-

ʩʧʝʮʠʬʠʯʥʳʭ ʠʟʦʧʝʨʦʢʩʠʜʘʟ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʜʳ ʧʰʝʥʠʮ ʠ ʵʛʠʣʦʧʩ, ʛʝʥ ʧʝʨʦʢʩʠʜʘʟʳ, 

ʧʦʣʠʤʦʨʬʠʟʤ. 
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Abstract  

 

Background: A great number of peroxidase genes are present in higher plants. 

Plants contain multiple isoforms of peroxidases, which respond to stresses in different 

or similar manner. Peroxidase enzymes and their encoding are important for plant 

defense against various biotic stresses including pathogen infection. Little is known 

about their organization and evolution in plants. Materials and methods: 

Identification, sequencing and phylogenetic comparison of gene fragment TC151917 

(A333699.1) were performed in different wheat species. Results: The results 

postulated a close genetic proximity of the peroxidase gene AK333699 among 

Triticum L. species. Phylogenetic comparison showed high homology of anionic 

peroxidase genes of Triticum aestivum L. and T. compactum Host (97,1%), but the 

lowest with T timopheevii (Zhuk.) Zhuk. (94,1%). Sequenced anionic peroxidase gene 

TC151917 of T. aestivum has the most homology with peroxidase of Hordeum 

vulgare L. (AK249487.1 ï 93% and AK249784.1 ï 90%), Oryza sativa L. (D84400 ï 

82%, BN000655 ï 82% and V14481 ï 80%), Sorghum bicolor (L.) Moench 

(XM_002447101.1 ï 80%) and Zea mays L. (NM_001147217.1 ï 79% and 

EU974071.1 ï 78%). Thus, the described above peroxidase in related plant species 

can be identified as a particular cluster of polysaccharide-specific isoperoxidases. 

 

Key words: wheat, Triticum and Aegilops species, gene of peroxidase.  

 

ɺʚʝʜʝʥʠʝ 

 

ɻʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ ʢʣʘʩʩ III ʧʝʨʦʢʩʠʜʘʟ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʫ ʚʩʝʭ 

ʥʘʟʝʤʥʳʭ ʨʘʩʪʝʥʠʡ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʠʭ 

ʵʚʦʣʶʮʠʦʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʘʜʘʧʪʘʮʠʝʡ ʨʘʩʪʝʥʠʡ ʢ ʥʘʟʝʤʥʦʡ 

ʞʠʟʥʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ (Kawano et al., 2003; Passardi et al., 2005). 

ɺ ʛʝʥʦʤʘʭ ʨʘʩʪʝʥʠʡ ʧʝʨʦʢʩʠʜʘʟʳ ʢʦʜʠʨʫʶʪʩʷ ʜʝʩʷʪʢʘʤʠ ʛʝʥʦʚ (Liu et al., 

2005). ʊʘʢ, ʚ ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʛʝʥʦʤʘʭ ʘʨʘʙʠʜʦʧʩʠʩ ʠ ʨʠʩʘ ʦʙʥʘʨʫʞʝʥʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 73 ʠ 138 ʛʝʥʦʚ ʧʝʨʦʢʩʠʜʘʟ (Passardi et al., 2004; Liu et al., 

2005). ʉʫʜʷ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʙʘʥʢʘʭ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʧʝʨʦʢʩʠʜʘʟʳ ʢʣʘʩʩʘ III, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ 

(Hiraga et al., 2001; Passardi et al., 2007). ʇʨʠʯʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 
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ʛʦʤʦʣʦʛʠʝʡ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʧʝʨʦʢʩʠʜʘʟʳ ʠʟ ʵʚʦʣʶʮʠʦʥʥʦ ʦʪʜʘʣʝʥʥʳʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (Bacalovic et al., 2006).  

ʅʘ ʬʦʥʝ ʘʢʪʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʧʝʨʦʢʩʠʜʘʟʳ ʨʦʣʴ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʦʚʦʡ ʯʘʩʪʠ ʝʝ ʤʦʣʝʢʫʣʳ, ʪʝʩʥʦ 

ʩʚʷʟʘʥʥʦʡ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʧʨʦʷʚʣʝʥʠʝ 

ʨʘʩʪʝʥʠʷʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʘʪʦʛʝʥʘʤ ʧʦʢʘ ʦʩʪʘʝʪʩʷ ʩʣʘʙʦ ʠʟʫʯʝʥʥʦʡ 

(Almagro et al., 2009; Penel et al., 2009). ʊʘʢʞʝ ʦʩʪʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʭ ʧʦʣʠʤʦʨʬʠʟʤʝ, ʵʢʩʧʨʝʩʩʠʦʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ 

ʦʪʜʝʣʴʥʳʭ ʠʟʦʬʝʨʤʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʧʝʨʦʢʩʠʜʘʟ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʪʦʣʴʢʦ ʘʥʠʦʥʥʳʝ ʠʟʦʬʦʨʤʳ ʩ 

ʠʟʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʦʯʢʦʡ 3.5 ʩʧʦʩʦʙʥʳ ʢ ʠʦʥʦʦʙʤʝʥʥʦʡ ʩʦʨʙʮʠʠ ʥʘ 

ʭʠʪʠʥ, ʢʦʤʧʦʥʝʥʪ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ (Maksimov et al., 

2005). ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ ʧʝʨʦʢʩʠʜʘʟʳ TC151917 ʧʰʝʥʠʮʳ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʢʦʜʠʨʫʶʱʝʛʦ ʘʥʠʦʥʥʫʶ ʭʠʪʠʥ-ʩʧʝʮʠʬʠʯʥʫʶ ʠʟʦʧʝʨʦʢʩʠʜʘʟʫ, ʘ ʪʘʢʞʝ 

ʛʦʤʦʣʦʛʠʯʥʳʭ ʧʝʨʦʢʩʠʜʘʟ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ  

 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʅʂ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

ʠʟ ʧʦʣʠʧʣʦʠʜʥʦʛʦ ʨʷʜʘ ʧʰʝʥʠʮ (ʨʦʜ Triticum L.) ʠ ʵʛʠʣʦʧʩ (ʨʦʜ Aegilops 

L.). ʉʝʤʝʥʘ ʠʟ ʢʦʣʣʝʢʮʠʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠʤ. ʅ. ʀ. ɺʘʚʠʣʦʚʘ (ɺʀʈ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

ʙʳʣʠ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʜ. ʙ. ʥ. ʆ. ʇ. ʄʠʪʨʦʬʘʥʦʚʦʡ ʠ ʢ. ʙ. ʥ. 

ʅ. ʅ. ʏʠʢʠʜʦʡ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʪʨʠʙʳ 

Triticeae Trin. ex Griseb.: T. compactum Host (ʢ-30052), T. durum Desf.      

(ʢ-21539), T.Ĭfungicidum Zhuk. (ʢ-43065), T. macha Dekapr. et Menabde    

(ʢ-28198), T. monococcum L. (ʢ-46753), T. petropavlovskyi 

Udacz. et Migusch. (ʢ-51764), T. spelta L. (ʢ-20382), T. timopheevii (Zhuk.) 

Zhuk. (ʢ-29539), T. urartu Thum. ex Gandiljan (ʢ-58496), T. boeoticum Boiss. 

(ʢ-59168), Aegilops sharonensis Eig (ʢ-652), Ae. tauschii Coss. (ʢ-285). 

ɺʳʜʝʣʝʥʠʝ ʦʙʱʝʡ ʈʅʂ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʠʟʦʣʘ, 

ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ ʬʠʨʤʳ-ʧʦʩʪʘʚʱʠʢʘ (çMolecular Research Center, 

Inc.è, ʉʐɸ), ʠʟ ʧʨʦʨʦʩʪʢʦʚ, ʢʦʨʥʝʡ ʠʣʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ. ʈʝʘʢʮʠʶ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ (ʆʊ-

ʇʎʈ) ʧʨʦʚʦʜʠʣʠ ʚ 20 ʤʢʣ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ 10 ʤʢʛ 

ʦʙʱʝʡ ʈʅʂ, 1 ʤʢʣ M-MLV ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ (çFermentasè, ʃʠʪʚʘ), 

9 ʤʢʣ 1Ĭ ʙʫʬʝʨʘ M-MLV (çFermentasè, ʃʠʪʚʘ) ʜʣʷ ʦʙʨʘʪʥʦʡ 



ʊʨʫʜʳ ʧʦ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝ, ʛʝʥʝʪʠʢʝ ʠ ʩʝʣʝʢʮʠʠ 

228 

ʪʨʘʥʩʢʨʠʧʮʠʠ, 32 ʤʄ MgCl2, 1 ʤʢʣ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʨʘʡʤʝʨʦʚ, ʧʦ 

5 ʤʢʣ 1.25 ʤʄ dNTP. ʆʪʞʠʛ ʧʨʘʡʤʝʨʦʚ ʥʘ ʤʘʪʨʠʮʝ ʈʅʂ ʧʨʦʚʦʜʠʣʠ ʚ 

ʪʝʯʝʥʠʝ 5 ʤʠʥ ʧʨʠ 65Áʉ, ʘ ʧʦʩʪʨʦʝʥʠʝ ʢɼʅʂ ʧʦ ʤʘʪʨʠʮʝ ʈʅʂ ʚ ʪʝʯʝʥʠʝ 

1 ʯ ʧʨʠ 37Áʉ. ʇʦʣʫʯʝʥʥʫʶ ʢɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʨʝʘʢʮʠʠ ʘʤʧʣʠʬʠʢʘʮʠʠ. 

ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʚ ʘʤʧʣʠʬʠʢʘʪʦʨʝ ʪʠʧʘ ʊʇ4-ʇʎʈ-01-ʊʝʨʮʠʢ (çɼʅʂ-

ʊʝʭʥʦʣʦʛʠʷè, ʈʦʩʩʠʷ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʘʡʤʝʨʦʚ, ʩʧʝʮʠʬʠʯʥʳʭ ʢ 

ʬʨʘʛʤʝʥʪʫ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʤʫ ʧʦʣʠʩʘʭʘʨʠʜ-ʩʚʷʟʳʚʘʶʱʫʶ ʧʝʨʦʢʩʠʜʘʟʫ 

TC151917 (http://peroxidase.isb-ib.ch), ʢʦʪʦʨʘʷ ʠʜʝʥʪʠʯʥʘ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢ ɼʅʂ ʧʝʨʦʢʩʠʜʘʟʳ T. aestivum (ʥʦʤʝʨ ʜʦʩʪʫʧʘ ʚ 

ʛʝʥʙʘʥʢʝ AK333699.1). ʇʦʩʣʝ ʘʤʧʣʠʬʠʢʘʮʠʠ ʬʨʘʛʤʝʥʪʳ ɼʅʂ 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 1ï2% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ ʠʣʠ 7% 

ʇɸɸɻ ʚ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ ʢʘʤʝʨʝ S2 (çʍʝʣʠʢʦʥè, ʈʦʩʩʠʷ). ɺ ʢʘʯʝʩʪʚʝ 

ʤʘʨʢʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʨʢʝʨʳ MassRuler DNA Ladder, Low Range 

(çFermentasè, ʃʠʪʚʘ). 

ʇʎʈ-ʧʨʦʜʫʢʪʳ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ ʧʝʨʦʢʩʠʜʘʟʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟ ʛʝʣʷ 

ʧʨʠ ʧʦʤʦʱʠ ʥʘʙʦʨʘ ʜʣʷ ʦʯʠʩʪʢʠ ɼʅʂ (ʆʆʆ çʎʠʪʦʢʠʥè, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ) ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʩʝʢʚʝʥʘʪʦʨʘ ɼʅʂ ʤʦʜʝʣʠ ABI PRISM 310 ʬʠʨʤʳ çApplied Biosystemsè 

(ʉʐɸ) ʥʘʙʦʨʘʤʠ ʜʣʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ çBig Dye Terminator v.3.0è, ʩʣʝʜʫʷ 

ʧʨʦʪʦʢʦʣʫ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʠʟʛʦʪʦʚʠʪʝʣʷ. ʇʦʣʫʯʝʥʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʚ ʧʝʨʦʢʩʠʜʘʟ ʠʟ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʨʠʙʳ 

Triticeae ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ ɻʝʥɹʘʥʢ: T. compactum Prx (HQ317990.1), 

T. durum Prx (HQ317988.1), T. fungicidum Prx (HQ317989.1), T. macha Prx 

(HQ317994.1), T. monococcum Prx (HQ317991.1), T. petropavlovskyi Prx 

(HQ317997.1), T. spelta Prx (HQ317993.1), T. timopheevii Prx (HQ317992.1), 

T. urartu Prx (HQ317996.1), Ae. sharonensis Prx (HQ317998.1), Ae. tauschii 

Prx (HQ317999.1). ʇʦʠʩʢ ʛʦʤʦʣʦʛʠʯʥʳʭ ʥʫʢʣʝʦʪʠʜʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ BLAST 

(Basic Local Alignment Search Tool) ʚ ʙʘʟʝ ʜʘʥʥʳʭ Gene Bank 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʉʐɸ 

(htpp://www.ncbi. nlm. nih.gov). ʂʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ 

ʧʝʨʦʢʩʠʜʘʟʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ DNASIS, ʘ ʪʘʢʞʝ 

ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Lasergene 5.5 ʬʠʨʤʳ çDNASTAR, Incèò. ɺʳʨʘʚʥʠʚʘʥʠʝ 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤ 

ClustalW (Passardi et al., 2007). ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ çʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʜʝʨʝʚʴʝʚè ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ çʦʙʲʝʜʠʥʝʥʠʷ ʩʦʩʝʜʝʡè Neighbor-Joining 

(NJ). 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ʇʝʨʦʢʩʠʜʘʟʘ ʢʘʢ ʬʝʨʤʝʥʪ, ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʠ, ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ 

ʨʘʩʪʝʥʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴʶ ʠʟʦʬʦʨʤ. ʇʝʨʦʢʩʠʜʘʟʳ, 

ʢʦʥʪʨʦʣʠʨʫʷ ʫʨʦʚʝʥʴ ɸʌʂ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʨʘʥʥʠʭ ʨʝʘʢʮʠʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʢʘʢ ʥʘ ʘʙʠʦʪʠʯʝʩʢʠʡ, ʪʘʢ ʠ 

ʙʠʦʪʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʦʧʨʝʜʝʣʷʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʝʥʠʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʣʠʛʦʤʝʨʳ ʭʠʪʠʥʘ, ʷʚʣʷʷʩʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ 

ʵʣʠʩʠʪʦʨʘʤʠ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ, ʧʦʚʳʰʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ 

ʠʟʦʧʝʨʦʢʩʠʜʘʟ (Blee et al., 2003; Cosio et al., 2009), ʢʦʪʦʨʳʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ, 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʱʠʪʥʳʭ ʙʝʣʢʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʚʦʢʨʫʛ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʘʪʦʛʝʥʦʚ ʧʦʣʠʤʝʨʥʳʡ ʩʣʦʡ ʣʠʛʥʠʥʘ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʘʢʦʡ ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʝʢʦʪʦʨʳʭ 

ʠʟʦʧʝʨʦʢʩʠʜʘʟ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʭʠʪʠʥʦʤ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʛʨʠʙʥʳʭ 

ʧʘʪʦʛʝʥʦʚ (Maksimov et al., 2005). ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠʟ ɾʝʥʝʚʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʐʚʝʡʮʘʨʠʷ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʪʨʝʭʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʝʨʤʝʥʪʘ ʧʝʨʦʢʩʠʜʘʟʳ ʩ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʩʘʡʪʘʤʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʝʨʦʢʩʠʜʘʟ ʩ ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ (Carpin et al., 2001). ɺʝʨʦʷʪʥʦ, ʵʪʠ 

ʠʟʦʧʝʨʦʢʩʠʜʘʟʳ, ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ (Dunand et al., 2002; Schweikert et al., 2002), 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʧʨʘʚʣʝʥʥʦʝ ʦʪʣʦʞʝʥʠʝ ʣʠʛʥʠʥʘ ʚ ʟʦʥʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʠ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʟʘʱʠʪʥʳʭ 

ʬʫʥʢʮʠʷʭ ʨʘʩʪʝʥʠʡ ʧʨʦʪʠʚ ʧʘʪʦʛʝʥʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ, ʘʥʠʦʥʥʦʡ ʠʟʦʧʝʨʦʢʩʠʜʘʟʳ 

Arabidopsis thaliana (L.) Heynh. ATg08770, ʦʧʨʝʜʝʣʷʶʱʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʝʝ ʩ ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ (Carpin et al., 2001) ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʵʪʠʭ ʛʝʥʦʚ ʠʟ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʨʠʙʳ 

Triticeae ʙʳʣ ʦʪʦʙʨʘʥ ʫʯʘʩʪʦʢ ʛʝʥʘ T. aestivum L. TC151917 

(http://peroxidase.isb-ib.ch), ʠʜʝʥʪʠʯʥʳʡ ʬʨʘʛʤʝʥʪʫ ʢɼʅʂ ʧʝʨʦʢʩʠʜʘʟʳ 

T. aestivum (ʥʦʤʝʨ ʜʦʩʪʫʧʘ ʚ ʛʝʥʙʘʥʢʝ AK333699.1). ʂ ʧʦʣʠʩʘʭʘʨʠʜ-

ʩʧʝʮʠʬʠʯʥʦʤʫ ʫʯʘʩʪʢʫ ʜʘʥʥʦʛʦ ʛʝʥʘ ʧʝʨʦʢʩʠʜʘʟʳ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʧʨʘʡʤʝʨʳ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Triticum ʠ Aegiolops ʙʳʣʠ ʤʦʜʝʣʴʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 
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ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ, ʢʦʜʠʨʫʶʱʝʛʦ ʩʦʜʝʨʞʘʱʠʡ ʧʦʣʠʩʘʭʘʨʠʜ-ʩʧʝʮʠʬʠʯʥʳʡ 

ʜʦʤʝʥ ʠʟʦʧʝʨʦʢʩʠʜʘʟʳ. 

ʅʘʤʠ ʙʳʣʠ ʩʝʢʚʝʥʠʨʦʚʘʥʳ ʬʨʘʛʤʝʥʪʳ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʝ 

ʧʦʣʠʩʘʭʘʨʠʜ-ʩʧʝʮʠʬʠʯʥʳʡ ʜʦʤʝʥ ʧʝʨʦʢʩʠʜʘʟ, ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʰʝʥʠʮ: 

T. aestivum, T. boeoticum, T. compactum, T. durum, T. fungicidum, T. macha, 

T. monococcum, T. petropavlovskyi, T. spelta, T. turgidum, T. urartu, 

T. timopheevii ï ʠ Ae. taushii. ɺ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʠʭ 

ʬʨʘʛʤʝʥʪʦʚ ʦʙʥʘʨʫʞʝʥʘ ʦʪʢʨʳʪʘʷ ʨʘʤʢʘ ʩʯʠʪʳʚʘʥʠʷ, ʥʝ ʥʘʨʫʰʘʶʱʘʷʩʷ 

ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʬʨʘʛʤʝʥʪʘ ʠ ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʠʥʪʨʦʥʦʚ (ʨʠʩ. 1). ɺʳʷʚʣʝʥʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʦʤʦʣʦʛʠʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʛʝʥʘ ʧʝʨʦʢʩʠʜʘʟʳ TC151917 

ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʩ ʪʘʢʦʚʳʤ ʫ T. compactum (97,1%) ʠ ʤʠʥʠʤʘʣʴʥʘ ̫ï ʩ 

ʫʯʘʩʪʢʦʤ T. timopheevii (94,1%). ʉʨʘʚʥʝʥʠʝ ʧʨʝʜʩʢʘʟʘʥʥʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʧʝʨʦʢʩʠʜʘʟ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʰʝʥʠʮʳ ʠ ʵʛʠʣʦʧʩ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠʟ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʙʘʥʢʘ ʜʘʥʥʳʭ NCBI AK333699.1 ʥʝ ʚʳʷʚʠʣʦ ʟʘʤʝʪʥʳʭ 

ʦʪʣʠʯʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʝʛʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʝ ʜʣʷ ʨʦʜʘ Triticum 

(ʨʠʩ. 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 1. ɻʦʤʦʣʦʛʠʷ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʧʝʨʦʢʩʠʜʘʟ ʫ ʨʘʟʥʳʭ 

ʚʠʜʦʚ ʧʰʝʥʠʮ ʠ ʵʛʠʣʦʧʩ 

 

ʇʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʚ ʧʦʣʠʩʘʭʘʨʠʜ-

ʩʧʝʮʠʬʠʯʥʦʤ ʜʦʤʝʥʝ ʛʝʥʘ ʧʝʨʦʢʩʠʜʘʟʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ 


