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ʋɼʂ 58:631.52:633/635(066) 

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

ɺʳʧ. 4. ʉʇʙ., 2015. 120 ʩ. 
 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʙʩʫʞʜʘʝʪʩʷ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʥʘ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ, 

ʚʠʥʦʛʨʘʜʘ ʠ ʧʰʝʥʠʮʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ. ɺʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʠ 

ʥʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʩʝʣʝʢʮʠʠ ʩʣʠʚʳ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʩʣʠʚʳ ʚ ʩʝʣʝʢʮʠʠ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʢʦʩʪʦʯʢʦʚʳʭ. ʈʘʩʩʤʦʪʨʝʥʳ ʥʦʚʳʝ 

ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʢʫʣʴʪʫʨʥʦʛʦ ʣʴʥʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʯʝʨʢ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 90 ʣʝʪʥʝʡ ʨʘʙʦʪʳ ʦʪʜʝʣʘ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ɺʀʈ ʠ ʪʚʦʨʯʝʩʢʠʡ 

ʧʫʪʴ ʀ. ʀ.ʊʫʤʘʥʦʚʘ ï ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɺ ʚʳʧʫʩʢ ʚʢʣʶʯʝʥʳ 

ʥʦʚʳʝ ʧʨʘʚʠʣʘ ʜʣʷ ʘʚʪʦʨʦʚ. 

 

ʊʘʙʣ. 8, ʨʠʩ.  10, ʙʠʙʣʠʦʛʨ.  122 ʥʘʟʚ. 

 

ɼʣʷ ʨʝʩʫʨʩʦʚʝʜʦʚ, ʙʦʪʘʥʠʢʦʚ, ʛʝʥʝʪʠʢʦʚ, ʩʝʣʝʢʮʠʦʥʝʨʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ. 
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ʆʊɼɽʃʋ ɻɽʅɽʊʀʏɽʉʂʀʍ ʈɽʉʋʈʉʆɺ  

ʇʃʆɼʆɺʓʍ ʂʋʃʔʊʋʈ ɺʀʈ 90 ʃɽʊ 

 

ɸ. ɸ. ʖʰʝʚ 
ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʠʤʝʥʠ ʅ. ʀ. ɺʘʚʠʣʦʚʘ, 

ʫʣ. ɹ. ʄʦʨʩʢʘʷ, ʜ. 42, 44, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, 190000 

e-mail: a.yushev@vir.nw.ru 

 
ʆʪʜʝʣʫ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ɺʀʈ ʚ 2015 ʛ. 

ʠʩʧʦʣʥʠʣʦʩʴ 90 ʣʝʪ. ʆʥ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʚ 1925 ʛ. ʢʘʢ çʆʪʜʝʣ ʧʣʦʜʦʚʦʜʩʪʚʘ, 

ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʢʫʣʴʪʫʨè ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʅ. ʀ. ɺʘʚʠʣʦʚʘ, ʘ 

ʧʝʨʚʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʩʪʘʣ ʠʟʚʝʩʪʥʳʡ ʚ ʪʦ ʚʨʝʤʷ ʟʥʘʪʦʢ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ 

ɺ. ɺ. ʇʘʰʢʝʚʠʯ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʘʢʘʜʝʤʠʢ ɺɸʉʍʅʀʃ. ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʙʳʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʝʪʴ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʡ (ʇʘʚʣʦʚʩʢʘʷ, ʇʦʣʷʨʥʘʷ, ʄʘʡʢʦʧʩʢʘʷ, 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ, ɺʦʣʛʦʛʨʘʜʩʢʘʷ, ʂʨʳʤʩʢʘʷ ʧʦʤʦʣʦʛʠʯʝʩʢʘʷ, ʉʫʭʫʤʩʢʘʷ, 

ʉʨʝʜʥʝʘʟʠʘʪʩʢʘʷ, ʊʫʨʢʤʝʥʩʢʘʷ, ʧʦʟʜʥʝʝ ʂʨʳʤʩʢʘʷ ʦʧʳʪʥʦ-ʩʝʣʝʢʮʠʦʥʥʘʷ), ʥʘ 

ʢʦʪʦʨʳʭ ʩʪʘʣʠ ʨʘʟʤʝʱʘʪʴ ʠ ʩʘʞʘʪʴ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʧʣʦʜʦʚʳʝ ʨʘʩʪʝʥʠʷ. 

ʇʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʟʘʚʦʟʠʣʠ ʠʟ-ʟʘ ʨʫʙʝʞʘ, ʨʘʟʤʥʦʞʘʣʠ ʠ ʚʳʨʘʱʠʚʘʣʠ ʚ 

ʧʠʪʦʤʥʠʢʘʭ ʩʪʘʥʮʠʡ, ʧʨʠʚʣʝʢʘʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʦʪʨʫʜʥʠʢʠ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʥʦʚʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂ 2015 ʛ. ʛʝʥʦʬʦʥʜ, 

ʩʦʙʨʘʥʥʳʡ ʥʘ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʷʭ ʠʥʩʪʠʪʫʪʘ, ʥʘʩʯʠʪʳʚʘʝʪ 22 750 ʦʙʨʘʟʮʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʝʤʝʯʢʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʷʙʣʦʥʷ, ʛʨʫʰʘ, ʘʡʚʘ, ʨʷʙʠʥʘ, ʠʨʛʘ) ï 5913, 

ʢʦʩʪʦʯʢʦʚʳʝ (ʩʣʠʚʘ, ʘʣʳʯʘ, ʪʝʨʥ, ʘʙʨʠʢʦʩ, ʧʝʨʩʠʢ, ʚʠʰʥʷ, ʯʝʨʝʰʥʷ, 

ʤʠʢʨʦʚʠʰʥʷ, ʯʝʨʝʤʫʭʘ, ʤʠʥʜʘʣʴ) ï 7445, ʷʛʦʜʥʳʝ (ʩʤʦʨʦʜʠʥʘ ʯʝʨʥʘʷ ʠ ʢʨʘʩʥʘʷ, 

ʢʨʳʞʦʚʥʠʢ, ʤʘʣʠʥʘ, ʝʞʝʚʠʢʘ, ʟʝʤʣʷʥʠʢʘ, ʞʠʤʦʣʦʩʪʴ) ï 4227, ʦʨʝʭʦʧʣʦʜʥʳʝ ï 

108, ʧʨʦʯʠʝ ʧʣʦʜʦʚʳʝ (ʘʢʪʠʥʠʜʠʷ, ʣʠʤʦʥʥʠʢ, ʢʘʣʠʥʘ) ï 439, ʜʝʢʦʨʘʪʠʚʥʳʝ ï 

1587, ʚʠʥʦʛʨʘʜ ï 3031. ɻʝʥʦʬʦʥʜ ʚʢʣʶʯʘʝʪ ʠʩʪʦʯʥʠʢʠ ʠ ʜʦʥʦʨʳ ʮʝʥʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʪʘʨʦʤʝʩʪʥʳʝ ʠ ʥʦʚʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ 

ʩʦʨʪʘ, ʜʠʢʦʨʘʩʪʫʱʠʝ ʠ ʢʫʣʴʪʠʛʝʥʥʳʝ ʚʠʜʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʦʬʦʥʜ, ʦʧʳʪʥʳʝ ʩʪʘʥʮʠʠ, ʧʣʦʜʦʚʳʝ, ʷʛʦʜʥʳʝ 

ʢʫʣʴʪʫʨʳ.  
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THE 90
TH

 ANNIVERSARY OF THE DEPARTMENT  

OF FRUIT CROP GENETIC RESOURCES AT VIR  

 

A. A. Yushev  
The N. I. Vavilov All-Russian Institute of Plant Genetic Resources, 

42-44, B.Morskaya Street, St. Petersburg, Russian Federation, 190000 

e-mail: a.yushev@vir.nw.ru 

 
In 2015, VIRôs Department of Fruit Crop Genetic Resources celebrated its 

90th anniversary. It was organized in 1925 at the initiative of N. I. Vavilov as the 

Department of Fruit Growing, Horticulture and Special Crops. Its first head was 

V. V. Pashkevich, a renowned expert in fruit crops of his time; later he became full 

member of the All-Union Academy of Agricultural Sciences. At the initial stage of the 

Departmentôs work a network of experiment stations was established to accommodate 

and grow fruit plant accessions from the collection (Pavlovsk, Polar, Maikop, Far 

East, Volgograd, Crimean Pomological, Sukhumi, Middle Asian, Turkmenian 

Stations, and later Krymsk Breeding Station). Planting material was imported from 

abroad, propagated and grown in the stationsô nurseries; the fruit germplasm obtained 

by collecting missions was also used. Concurrently with plant introduction work, the 

staff carried out intensive studies of new plant materials. By 2015, the genetic 

diversity maintained at the Instituteôs experiment stations has been represented by 

22 750 accessions, including 5913 accessions of pome plants (apple, pear, quince, 

rowan, serviceberry), 7445 of drupe plants (plum, myrobalan plum, sloe, apricot, 

peach, sour cherry, sweet cherry, bird cherry, almond), 4227 of berries (black and red 

currants, gooseberry, raspberry, blackberry, strawberry, honeysuckle), 108 of nut-

bearing plants, 437 of other fruit crops (actinidia, lemongrass, viburnum), 1587 of 

ornamentals, and 3031 of grapes. The collection includes sources and donors of 

valuable valuable breeding and economic traits, landraces and modern improved 

varieties, wild species and cultigens. 

 

Key words: genetic diversity, experiment stations, fruit and berry crops. 

 

ʆʪʜʝʣ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ 

ʢʘʢ çʆʪʜʝʣ ʧʣʦʜʦʚʦʜʩʪʚʘ, ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʢʫʣʴʪʫʨè ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ˉ 39 ʦʪ 01.07.1925 ʛ. ʉʦʚʝʪʘ ʅʘʨʦʜʥʳʭ 

ʂʦʤʠʩʩʘʨʦʚ ʉʉʉʈ çʇʦʣʦʞʝʥʠʝ ʦ ɺʩʝʩʦʶʟʥʦʤ ʠʥʩʪʠʪʫʪʝ ʧʨʠʢʣʘʜʥʦʡ 

ʙʦʪʘʥʠʢʠ ʠ ʥʦʚʳʭ ʢʫʣʴʪʫʨè. 

ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʝʣʘ ʠ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʡ (ʧʦ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʅ. ʀ. ɺʘʚʠʣʦʚʘ) ʧʨʠʥʷʣ ʠʟʚʝʩʪʥʳʡ ʫʞʝ ʚ ʪʦ ʚʨʝʤʷ ʟʥʘʪʦʢ 

ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʝʨʚʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ, ʧʦʤʦʣʦʛ ɺʘʩʠʣʠʡ 

ɺʘʩʠʣʴʝʚʠʯ ʇʘʰʢʝʚʠʯ (1856ï1939), ʚʧʦʩʣʝʜʩʪʚʠʠ ʘʢʘʜʝʤʠʢ. ɺ 20-30-ʭ 
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ʛʦʜʘʭ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʝʪʴ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʡ ɺʀʈ. ɺ ʵʪʠ ʛʦʜʳ ʚʦʟʥʠʢʣʠ 

ʇʦʣʷʨʥʘʷ (ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, 1923), ʉʨʝʜʥʝʘʟʠʘʪʩʢʘʷ (ʊʘʰʢʝʥʪ, 1924), 

ʇʘʚʣʦʚʩʢʘʷ (ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ, 1926), ʉʫʭʫʤʩʢʘʷ (ɸʙʭʘʟʠʷ, 1926), 

ʊʫʨʢʤʝʥʩʢʘʷ (ʂʘʨʘ-ʂʘʣʘ, 1927), ɼʘʣʴʥʝʚʦʩʪʦʯʥʘʷ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, 

1929), ʄʘʡʢʦʧʩʢʘʷ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʐʫʥʪʫʢ, 1930), ɺʦʣʛʦʛʨʘʜʩʢʘʷ 

(ʂʨʘʩʥʦʩʣʦʙʦʜʩʢ, 1932), ʂʨʳʤʩʢʘʷ ʧʦʤʦʣʦʛʠʯʝʩʢʘʷ (ʂʨʳʤ, ɹʘʭʯʠʩʘʨʘʡ, 

1937) ʦʧʳʪʥʳʝ ʩʪʘʥʮʠʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʚ 1958 ʛ. ʢ ʥʠʤ ʙʳʣʘ ʧʨʠʩʦʝʜʠʥʝʥʘ 

ʂʨʳʤʩʢʘʷ ʦʧʳʪʥʦ-ʩʝʣʝʢʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ (ʂʨʳʤʩʢ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ). 

ʅʘ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʷʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʟʦʥʘʭ, ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʢʦʣʣʝʢʮʠʠ ʧʣʦʜʦʚʳʭ, ʷʛʦʜʥʳʭ, ʦʨʝʭʦʧʣʦʜʥʳʭ, 

ʮʠʪʨʫʩʦʚʳʭ ʠ ʶʞʥʳʭ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ.  

ʂʦʣʣʝʢʮʠʠ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ (ʟʝʤʣʷʥʠʢʘ ï 528, ʤʘʣʠʥʘ ï 487, 

ʩʤʦʨʦʜʠʥʘ ï 562, ʢʨʳʞʦʚʥʠʢ ï 216 ʦʙʨʘʟʮʦʚ) ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 1926ï

1936 ʛʛ. ʥʘ ʇʘʚʣʦʚʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ (30 ʢʤ ʶʞʥʝʝ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ). ɸʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʠ 

ʩʦʪʨʫʜʥʠʢʠ ʦʪʜʝʣʘ: ʅ. ʄ. ʇʘʚʣʦʚʘ, ʈ. ʇ. ɹʦʣʦʛʦʚʩʢʘʷ, ʖ. ʂ. ʂʘʪʠʥʩʢʘʷ, 

ʄ. ɸ. ʈʦʟʘʥʦʚʘ, ʅ. ʗ. ʌʝʜʦʨʦʚʘ, ʊ. ʇ. ɸʥʪʦʥʦʚʘ, ʅ. ɽ. ʐʘʨʠʥʘ ʠ ʜʨʫʛʠʝ. 

ʂʦʣʣʝʢʮʠʠ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʧʨʠ ʫʯʘʩʪʠʠ ʫʯʝʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʌ. ɸ. ʂʨʶʢʦʚʘ, 

ɻ. ɸ. ʈʫʙʮʦʚʘ, ɻ. ɻ. ʊʘʨʘʩʝʥʢʦ, ʌ. ɼ. ʃʠʭʦʥʦʩʘ, ʈ. ʗ. ʂʦʨʜʦʥʘ, 

ɻ. ʇ. ɺʠʢʪʦʨʦʚʩʢʦʛʦ, ɸ. ɻ. ʃʫʩʩʘ ʠ ʜʨ. ʂʦʣʣʝʢʮʠʷ ʷʙʣʦʥʠ ʇʘʚʣʦʚʩʢʦʡ 

ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʢ 1933 ʛ. ʥʘʩʯʠʪʳʚʘʣʘ 148 ʦʙʨʘʟʮʦʚ, ʪʘʢʞʝ 57 ʩʦʨʪʦʚ 

ʩʣʠʚʳ ʠ 18 ï ʚʠʰʥʠ ʠ ʯʝʨʝʰʥʠ, ʘ ʢ 1935 ʛ. ʥʘ ʩʪʘʥʮʠʠ ʩʦʭʨʘʥʷʣʠʩʴ ʚ 

ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʫʞʝ 1759 ʦʙʨʘʟʮʦʚ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʣʣʝʢʮʠʡ ʇʘʚʣʦʚʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʚ 

ʜʠʥʘʤʠʢʝ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ ʦʪ ʨʘʙʦʪ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ 

ʦʪʜʝʣʦʤ ʠʥʩʪʠʪʫʪʘ ʥʘ ʜʨʫʛʠʭ ʩʪʘʥʮʠʷʭ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʥʦʬʦʥʜʘ ʩʳʛʨʘʣʠ ʵʢʩʧʝʜʠʮʠʠ ʚ ʨʘʟʣʠʯʥʳʝ ʨʝʛʠʦʥʳ 

ʩʪʨʘʥʳ ʠ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ. ʅʘʯʠʥʘʷ ʩ 1925 ʛ., ɺ. ɺ. ʇʘʰʢʝʚʠʯ ʦʙʩʣʝʜʦʚʘʣ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʜʠʢʦʨʘʩʪʫʱʠʭ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʢʨʦʤʝ ʪʦʛʦ 

ʰʣʦ ʘʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʩʪʥʦʛʦ ʩʦʨʪʠʤʝʥʪʘ ʈʦʩʩʠʠ, ɹʝʣʦʨʫʩʩʠʠ, 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. ɺ 30-ʝ ʛʦʜʳ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʜʝʣʘ ʠ 

ʩʪʘʥʮʠʡ ʦʙʩʣʝʜʦʚʘʣʠ ʧʣʦʜʦʚʳʝ ʢʫʣʴʪʫʨʳ ʂʘʚʢʘʟʘ ʠ ʂʘʟʘʭʩʪʘʥʘ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʠ ʩʙʦʨʫ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʉʠʙʠʨʠ. 

ʄʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 1928ï1932 ʛʛ. ʙʳʣʦ ʟʘʚʝʟʝʥʦ ʠʟ 

ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ɺ ʢʦʥʮʝ ʧʝʨʚʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʩ ʤʦʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʪʜʝʣʘ ʢʦʣʣʝʢʮʠʠ ʥʘʩʯʠʪʳʚʘʣʠ 6 ʪʳʩ. ʦʙʨʘʟʮʦʚ. 
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ɹʦʣʴʰʦʡ ʫʨʦʥ ʧʦʩʘʜʢʘʤ ʥʘ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʷʭ ʙʳʣ ʧʨʠʯʠʥʝʥ ʚʦ 

ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʦʩʪʨʘʜʘʣʠ 

ʢʦʣʣʝʢʮʠʠ ʇʘʚʣʦʚʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʧʝʨʠʦʜ ʩ 1941 ʧʦ 

1944 ʛʛ. ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʥʝʤʝʮʢʦʡ ʦʢʢʫʧʘʮʠʝʡ. ʈʘʩʪʝʥʠʷ ʧʣʦʜʦʚʳʭ 

ʢʫʣʴʪʫʨ ʥʝʱʘʜʥʦ ʚʳʨʫʙʘʣʠʩʴ ʥʘ ʪʦʧʣʠʚʦ, ʟʘʩʳʭʘʣʠ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʫʭʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʩʦʨʪʘ 

ʷʙʣʦʥʠ, ʚʠʰʥʠ, ʩʣʠʚʳ, ʩʤʦʨʦʜʠʥʳ, ʢʨʳʞʦʚʥʠʢʘ, ʤʘʣʠʥʳ, ʮʝʥʥʳʝ 

ʛʠʙʨʠʜʳ ʢʦʩʪʦʯʢʦʚʳʭ ʙʳʣʠ ʚʳʚʝʟʝʥʳ ʟʘ ʧʨʝʜʝʣʳ ʈʦʩʩʠʠ. ʊʦʣʴʢʦ 

ʥʘʩʪʫʧʣʝʥʠʝ ʩʦʚʝʪʩʢʠʭ ʚʦʡʩʢ ʚ ʷʥʚʘʨʝ 1944 ʛ. ʩʧʘʩʣʦ ʥʘʩʘʞʜʝʥʠʷ ʠ 

ʩʪʨʦʝʥʠʷ ʩʪʘʥʮʠʠ ʦʪ ʧʦʣʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ. ʇʦʩʪʨʘʜʘʣʠ ʠ ʢʦʣʣʝʢʮʠʠ ʚ 

ʄʘʡʢʦʧʝ, ʧʨʦʙʳʚʰʠʝ ʚ ʦʢʢʫʧʘʮʠʠ ʩʝʤʴ ʤʝʩʷʮʝʚ (ʚʝʩʥʘ ï ʣʝʪʦ 1942 ʛ.) ʂ 

1945 ʛ. ʩʦʩʪʦʷʥʠʝ ʢʦʣʣʝʢʮʠʡ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ʠ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʜʨʫʛʠʭ ʩʪʘʥʮʠʷʭ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʙʳʣʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, 

ʧʦʵʪʦʤʫ ʚ ʧʦʩʣʝʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʚʦʜʠʣʘʩʴ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘʩʘʞʜʝʥʠʡ. ʂ 1955 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ 

ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣʘ 13 ʪʳʩ., ʢ 1966 ʛ. ï ʩʚʳʰʝ 19 ʪʳʩ.  

ʉ 1950 ʛ. ʚʦʟʦʙʥʦʚʠʣʠʩʴ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʂʘʚʢʘʟʘ, 

ʉʨʝʜʥʝʡ ɸʟʠʠ, ʂʨʳʤʘ, ʋʢʨʘʠʥʳ, ʄʦʣʜʘʚʠʠ, ʇʦʚʦʣʞʴʷ, ʎʝʥʪʨʘʣʴʥʦʡ 

ʈʦʩʩʠʠ, ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ, ʋʨʘʣʘ, ɹʝʣʦʨʫʩʩʠʠ, ʇʨʠʙʘʣʪʠʡʩʢʠʭ 

ʨʝʩʧʫʙʣʠʢ, ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. ʂ 1991 ʛʦʜʫ ʫʩʠʣʠʷʤʠ 

ʧʣʦʜʦʚʦʜʦʚ ʮʝʥʪʨʘ ʠ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʡ ʚ ʛʝʥʦʬʦʥʜ ɺʀʈ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ 

34 ʪʳʩ. ʦʙʨʘʟʮʦʚ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ, ʦʨʝʭʦʧʣʦʜʥʳʭ, ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ, 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚʠʥʦʛʨʘʜʘ. ʇʦʩʣʝ 1991 ʛ. ʚ ʩʚʷʟʠ ʩ ʨʘʩʧʘʜʦʤ 

ʉʉʉʈ ʥʝʢʦʪʦʨʳʝ ʩʪʘʥʮʠʠ ʦʪʦʰʣʠ ʚ ʧʦʜʯʠʥʝʥʠʝ ʥʦʚʳʤ ʛʦʩʫʜʘʨʩʪʚʘʤ 

ʉʅɻ: ʂʨʳʤʩʢʘʷ ʧʦʤʦʣʦʛʠʯʝʩʢʘʷ, ʊʫʨʢʤʝʥʩʢʘʷ, ʉʫʭʫʤʩʢʘʷ ʩʪʘʥʮʠʠ ʠ 

ʉʨʝʜʥʝʘʟʠʘʪʩʢʠʡ ʬʠʣʠʘʣ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʠ ʩʦʙʨʘʥʥʳʡ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ 

ʛʝʥʦʬʦʥʜ. ʅʘ ʩʪʘʥʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʢ 2015 ʛ. 

ʢʦʣʣʝʢʮʠʷ ʩʪʘʣʘ ʥʘʩʯʠʪʳʚʘʪʴ 21,5 ʪʳʩ. ʦʙʨʘʟʮʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʤʝʯʢʦʚʳʝ 

ʢʫʣʴʪʫʨʳ ï 5649, ʢʦʩʪʦʯʢʦʚʳʝ ï 6096, ʷʛʦʜʥʳʝ ï 4665, ʚʠʥʦʛʨʘʜ ï 3031, 

ʧʨʦʯʠʝ ʧʣʦʜʦʚʳʝ ï 467, ʜʝʢʦʨʘʪʠʚʥʳʝ ï 1587. ʉʦʩʪʘʚ ʢʦʣʣʝʢʮʠʡ 

ʫʥʠʢʘʣʝʥ, ʦʥ ʚʢʣʶʯʘʝʪ ʜʠʢʦʨʘʩʪʫʱʠʝ ʠ ʢʫʣʴʪʠʛʝʥʥʳʝ ʚʠʜʳ, 

ʩʪʘʨʦʤʝʩʪʥʳʝ ʠ ʥʦʚʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʩʦʨʪʘ, ʠʩʪʦʯʥʠʢʠ ʠ ʜʦʥʦʨʳ ʮʝʥʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʀʟʚʝʩʪʥʳ ʠʤʝʥʘ ʤʥʦʛʠʭ 

ʫʯʝʥʳʭ-ʧʣʦʜʦʚʦʜʦʚ, ʚʥʝʩʰʠʭ ʥʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ ʚ ʧʦʧʦʣʥʝʥʠʝ ʠ 

ʠʟʫʯʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. ʕʪʦ 

ʫʯʝʥʳʝ-ʩʦʨʘʪʥʠʢʠ ʅ. ʀ. ɺʘʚʠʣʦʚʘ: ʇ. ʅ. ɹʦʛʫʰʝʚʩʢʠʡ, ʈ. ʇ. ɹʦʣʦʛʦʚʩʢʘʷ, 

ʗ. ʌ. ʂʘʮ, ʅ. ʀ. ʂʠʯʫʥʦʚ, ʅ. ɺ. ʂʦʚʘʣʝʚ, ʂ. ʌ. ʂʦʩʪʠʥʘ, ʌ. ɸ. ʂʨʶʢʦʚ, 

ʌ. ɼ. ʃʠʭʦʥʦʩ, ɸ. ʄ. ʅʝʛʨʫʣʴ, ʅ. ʄ. ʇʘʚʣʦʚʘ, ʄ. ɸ. ʈʦʟʘʥʦʚʘ, 

ɻ. ɸ. ʈʫʙʮʦʚ, ɺ. ɸ. ʈʳʙʠʥ, ɻ. ɻ. ʊʘʨʘʩʝʥʢʦ.  
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ʇʝʨʚʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ɺ. ɺ. ʇʘʰʢʝʚʠʯ ʙʳʣ ʧʨʝʢʨʘʩʥʳʤ 

ʟʥʘʪʦʢʦʤ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ. ɽʛʦ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʥʘʰʣʠ 

ʦʪʨʘʞʝʥʠʝ ʚ ʪʘʢʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʪʨʫʜʘʭ, ʢʘʢ çʉʦʨʪʦʠʟʫʯʝʥʠʝ ʠ 

ʩʦʨʪʦʚʦʜʩʪʚʦ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚè (Pashkevich, 1933), çʆʙʱʘʷ ʧʦʤʦʣʦʛʠʷ, 

ʠʣʠ ʋʯʝʥʠʝ ʦ ʩʦʨʪʘʭ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚè (Pashkevich, 1930). ʇʘʨʘʣʣʝʣʴʥʦ 

ʩʦ ʩʙʦʨʦʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʣʦ ʝʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʠʟʫʯʝʥʠʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ çʚʠʨʦʚʩʢʦʡè ʤʝʪʦʜʠʢʝ 

(Programme and methodologyé, 1970). ʊʨʘʜʠʮʠʠ, ʚʥʝʩʝʥʥʳʝ 

ʅ. ʀ. ɺʘʚʠʣʦʚʳʤ ʠ ɺ. ɺ. ʇʘʰʢʝʚʠʯʝʤ, ʩʦʭʨʘʥʷʶʪʩʷ ʧʦʩʣʝʜʫʶʱʠʤʠ 

ʧʦʢʦʣʝʥʠʷʤʠ ʧʣʦʜʦʚʦʜʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʟʫʯʝʥʠʷ 

ʚʳʜʝʣʷʶʪʩʷ ʣʫʯʰʠʝ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʦʙʨʘʟʮʳ, 

ʠʩʪʦʯʥʠʢʠ ʠ ʜʦʥʦʨʳ ʮʝʥʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʘʩʧʦʨʪʘ ʥʘ 

ʢʦʪʦʨʳʝ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʚʠʜʝ ʢʘʪʘʣʦʛʦʚ-ʩʧʨʘʚʦʯʥʠʢʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʥʝ ʚʭʦʜʠʣʘ ʚ ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʣʘʥʳ ʦʪʜʝʣʘ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʡ ʠ ʢʫʣʴʪʫʨ), ʩʦʪʨʫʜʥʠʢʠ ʦʪʜʝʣʘ 

ʧʨʦʚʦʜʠʣʠ ʩʢʨʝʱʠʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʜʣʷ 

ʚʳʚʝʜʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ. ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʘ ʠ ʩʪʘʥʮʠʡ ʚ 

ʨʘʟʥʳʝ ʛʦʜʳ ʙʳʣʠ ʨʘʡʦʥʠʨʦʚʘʥʳ ʙʦʣʝʝ 140 ʩʦʨʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʥʷʣʠ ʢʦʩʪʦʯʢʦʚʳʝ ʧʣʦʜʦʚʳʝ (ʩʣʠʚʘ, ʘʣʳʯʘ, 

ʧʦʜʚʦʠ) ʠ ʷʛʦʜʥʳʝ (ʟʝʤʣʷʥʠʢʘ, ʩʤʦʨʦʜʠʥʘ, ʞʠʤʦʣʦʩʪʴ) ʢʫʣʴʪʫʨʳ (Yushev, 

2000).  

ɿʘ ʠʩʪʝʢʰʠʡ ʧʝʨʠʦʜ ʩʦ ʚʨʝʤʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʝʣʦʤ ʨʫʢʦʚʦʜʠʣʠ 

ʤʥʦʛʠʝ ʪʘʣʘʥʪʣʠʚʳʝ ʫʯʝʥʳʝ, ʦʩʪʘʚʠʚʰʠʝ ʩʚʦʡ ʥʘʫʯʥʳʡ ʠ 

ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʡ ʩʣʝʜ ʚ ʠʩʪʦʨʠʠ ʠʥʩʪʠʪʫʪʘ. 

ɺ ʧʦʩʣʝʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʦʪʜʝʣʘ ʩʪʘʥʦʚʠʪʩʷ 

ʅ. ʄ. ʇʘʚʣʦʚʘ. ʆʥʘ ʟʘʚʝʜʦʚʘʣʘ ʦʪʜʝʣʦʤ ʩ 1959 ʧʦ 1967 ʛʛ., ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʘ ʚʦʩʧʠʪʘʥʠʶ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ, ʦʪʣʠʯʘʣʘʩʴ 

ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʨʘʙʦʪʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʝʨʧʝʥʠʝʤ ʠ ʪʘʢʪʠʯʥʳʤ 

ʦʪʥʦʰʝʥʠʝʤ ʢ ʢʦʣʣʝʛʘʤ. ʅʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ʙʳʣʘ ʚʝʣʠʢʠʤ ʪʨʫʞʝʥʠʢʦʤ, 

ʦʜʘʨʝʥʥʳʤ ʯʝʣʦʚʝʢʦʤ, ʧʨʝʢʨʘʩʥʳʤ ʙʦʪʘʥʠʢʦʤ. ʂʘʢ ʚʳʜʘʶʱʠʡʩʷ 

ʤʦʨʬʦʣʦʛ, ʩʠʩʪʝʤʘʪʠʢ ʠ ʩʝʣʝʢʮʠʦʥʝʨ, ʅʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ʙʳʣʘ 

ʥʝʧʨʝʨʝʢʘʝʤʳʤ ʘʚʪʦʨʠʪʝʪʦʤ ʚ ʥʘʫʢʝ ʦ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨʘʭ. ʆʙʣʘʜʘʷ 

ʛʨʦʤʘʜʥʳʤʠ ʟʥʘʥʠʷʤʠ ʧʦ ʩʝʣʝʢʮʠʠ, ʦʥʘ ʦʢʘʟʘʣʘ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʝʣʝʢʮʠʦʥʝʨʦʚ. ʕʪʦ ʙʳʣ ʷʨʢʠʡ ʫʯʝʥʳʡ, 

ʙʝʟʟʘʚʝʪʥʦ ʧʨʝʜʘʥʥʳʡ ʥʘʫʢʝ. 

ʋʯʝʥʠʢ ʅ. ʄ. ʇʘʚʣʦʚʦʡ, ɺ. ʃ. ɺʠʪʢʦʚʩʢʠʡ, ʨʫʢʦʚʦʜʠʣ ʦʪʜʝʣʦʤ ʩ 

1967 ʧʦ 1974 ʛ. ʠ ʩ 1988 ʧʦ 2001 ʛ. ɺʩʝ 55 ʣʝʪ ʩʚʦʝʡ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʥ ʨʘʙʦʪʘʣ, ʥʝ ʩʯʠʪʘʷʩʴ ʩʦ ʚʨʝʤʝʥʝʤ, ʠ ʙʳʣ ʧʨʝʜʘʥ ʥʘʫʯʥʳʤ ʧʨʠʥʮʠʧʘʤ ʠ 

ʠʜʝʷʤ ʅ. ʀ. ɺʘʚʠʣʦʚʘ. ɺ ʠʥʩʪʠʪʫʪʝ ʝʤʫ ʧʨʠʰʣʦʩʴ ʩʦʩʪʦʷʪʴ ʥʘ ʨʘʟʥʳʭ 



ʪʦʤ 176, ʚʳʧʫʩʢ 4 

375 

 

ʜʦʣʞʥʦʩʪʷʭ ï ʦʪ ʟʘʚʝʜʫʶʱʝʛʦ ʦʪʜʝʣʦʤ ʜʦ ʟʘʤʝʩʪʠʪʝʣʷ ʜʠʨʝʢʪʦʨʘ 

ʠʥʩʪʠʪʫʪʘ ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, ʠ ʚʩʝʛʜʘ ʠʟʫʯʝʥʠʝ 

ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ʙʳʣʦ ʜʣʷ ʥʝʛʦ ʩʚʷʪʳʤ ʧʦʧʨʠʱʝʤ. 

ʆʥ ʙʳʣ ʤʥʦʛʦʢʨʘʪʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʵʢʩʧʝʜʠʮʠʡ ʧʦ ʉʉʉʈ ʠ ʟʘʨʫʙʝʞʥʳʤ 

ʩʪʨʘʥʘʤ ʧʦ ʩʙʦʨʫ ʨʘʩʪʝʥʠʡ. ɾʠʟʥʴ ɺʩʝʚʦʣʦʜʘ ʃʝʦʥʠʜʦʚʠʯʘ ï ʧʨʠʤʝʨ 

ʚʝʨʥʦʛʦ ʩʣʫʞʝʥʠʷ ʥʘʫʢʝ. ʂʘʢ ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʥ ʙʳʣ ʦʯʝʥʴ 

ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʤ ʯʝʣʦʚʝʢʦʤ, ʘʩʧʠʨʘʥʪʘʤ ʜʘʚʘʣ ʧʦʣʥʫʶ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʚ ʯʘʩʪʥʳʭ ʙʝʩʝʜʘʭ ʥʘʧʨʘʚʣʷʷ ʚ ʥʫʞʥʦʝ ʨʫʩʣʦ ʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 34 ʝʛʦ ʫʯʝʥʠʢʘ ʟʘʱʠʪʠʣʠ ʢʘʥʜʠʜʘʪʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ, ʘ 

ʯʝʪʚʝʨʦ ʩʪʘʣʠ ʜʦʢʪʦʨʘʤʠ ʥʘʫʢ. 

ʗ. ʉ. ʅʝʩʪʝʨʦʚ ʧʨʠʰʝʣ ʥʘ ʟʘʚʝʜʦʚʘʥʠʝ ʦʪʜʝʣʦʤ ʚ 1988 ʛ., ʦʙʣʘʜʘʷ 

ʫʞʝ ʙʦʣʴʰʠʤ ʦʧʳʪʦʤ ʨʫʢʦʚʦʜʷʱʝʡ ʨʘʙʦʪʳ, ʙʫʜʫʯʠ ʯʣʝʥʦʤ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ʈɸʉʍʅ. ɽʛʦ ʣʶʙʠʤʳʤ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʙʳʣ 

ʛʝʥʦʬʦʥʜ ʷʙʣʦʥʠ, ʘ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ï ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʠ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ, 

ʧʝʨʠʦʜ ʧʦʢʦʷ, ʫʩʢʦʨʝʥʠʝ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʬʠʟʠʦʣʦʛʠʷ ʠ ʩʝʣʝʢʮʠʷ. ʆʥ 

ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʳʰʝ 300 ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ 20 ʤʦʥʦʛʨʘʬʠʡ ʠ ʢʥʠʛ. ʆʥ ʙʳʣ ʩʧʨʘʚʝʜʣʠʚʳʤ, ʩʪʨʦʛʠʤ, ʤʫʜʨʳʤ ʠ 

ʜʦʙʨʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ.  

ʄ. ʅ. ʇʣʝʭʘʥʦʚʘ ʧʨʠʰʣʘ ʚ ʦʪʜʝʣ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚ 1975 ʛ. ʇʦʩʣʝ ʘʩʧʠʨʘʥʪʫʨʳ ʠ ʟʘʱʠʪʳ 

ʢʘʥʜʠʜʘʪʩʢʦʡ, ʘ ʟʘʪʝʤ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʡ ʚ 2002 ʛ. ʝʝ ʠʟʙʠʨʘʶʪ ʥʘ 

ʜʦʣʞʥʦʩʪʴ ʟʘʚʝʜʫʶʱʝʛʦ ʦʪʜʝʣʦʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʣʦʜʦʚʳʭ 

ʢʫʣʴʪʫʨ. ʎʝʣʝʫʩʪʨʝʤʣʝʥʥʘʷ ʠ ʪʘʣʘʥʪʣʠʚʘʷ, ʦʥʘ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ 

ʩʪʘʥʦʚʠʪʩʷ ʠʟʚʝʩʪʥʳʤ ʚ ʩʪʨʘʥʝ ʫʯʝʥʳʤ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ ʠ ʩʝʣʝʢʮʠʠ 

ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ï ʞʠʤʦʣʦʩʪʠ, ʦʙʣʝʧʠʭʠ, ʣʠʤʦʥʥʠʢʘ, ʢʘʣʠʥʳ, 

ʩʧʝʮʠʘʣʠʩʪʦʤ ʧʦ ʨʘʩʪʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ. 

ʊʨʫʜʦʣʶʙʠʝ, ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʠ ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ ʄʘʨʠʠ ʅʠʢʦʣʘʝʚʥʳ. 

ʃ. ɸ. ɹʫʨʤʠʩʪʨʦʚ, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʚʝʜʦʚʘʣ 

ʦʪʜʝʣʦʤ ʩ 2005 ʧʦ 2008 ʛʛ. ɿʘ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʦʥ ʟʘʚʦʝʚʘʣ ʫʚʘʞʝʥʠʝ ʠ 

ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʘ. ɺʳʩʦʢʦ ʵʨʫʜʠʨʦʚʘʥʥʳʡ, ʦʪʟʳʚʯʠʚʳʡ ʠ 

ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʡ, ʦʥ ʧʨʝʢʨʘʩʥʦ ʟʥʘʣ ʨʘʟʛʦʚʦʨʥʳʡ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʠ ʩ 

ʙʦʣʴʰʠʤ ʵʥʪʫʟʠʘʟʤʦʤ ʫʯʘʩʪʚʦʚʘʣ ʚ ʵʢʩʧʝʜʠʮʠʷʭ ʠʥʩʪʠʪʫʪʘ. ʂʘʢ ʢʫʨʘʪʦʨ, 

ʦʥ ʨʫʢʦʚʦʜʠʣ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦ ʢʫʣʴʪʫʨʘʤ ʛʨʫʰ,r ʘʡʚ,r ʨʷʙʠʥ rʠ ʠʨʛʠ. 

ʆʙʣʘʜʘʷ ʛʣʫʙʦʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʦʥ ʩ ʫʚʣʝʯʝʥʥʦʩʪʴʶ ʠ ʩʢʨʫʧʫʣʝʟʥʦʩʪʴʶ 

ʩʪʨʝʤʠʣʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʨʘʙʦʪʝ ʩ ʛʝʥʦʬʦʥʜʦʤ. 

ɸ. ɸ. ʉʦʨʦʢʠʥ, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʨʫʢʦʚʦʜʠʣ 

ʦʪʜʝʣʦʤ ʚ ʧʝʨʠʦʜ 2008ï2015 ʛʛ., ʠʟʫʯʘʷ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʞʠʤʦʣʦʩʪʠ, ʦʙʣʝʧʠʭʠ ʠ ʘʢʪʠʥʠʜʠʠ. ʉʧʦʩʦʙʥʳʡ ʤʦʣʦʜʦʡ ʫʯʝʥʳʡ, ʦʥ ʧʦʩʣʝ 
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ʦʢʦʥʯʘʥʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʩʪʨʦ ʚʥʠʢ ʚ 

ʩʧʝʮʠʬʠʢʫ ʨʘʙʦʪʳ ʩ ʛʝʥʦʬʦʥʜʦʤ, ʠʟʫʯʠʣ ʨʘʟʛʦʚʦʨʥʳʡ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʠ 

ʛʦʨʷʯʦ ʦʪʩʪʘʠʚʘʣ ʟʥʘʯʝʥʠʝ ʩʝʚʝʨʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʧʦʩʘʜʢʘʭ ʇʘʚʣʦʚʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ. 

ʈʘʩʧʦʣʘʛʘʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʠʜʦʚʳʤ ʠ ʩʦʨʪʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʫʣʴʪʫʨʘʤ ʫʜʝʣʷʣʠ 

ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʪʦʯʥʝʥʠʶ ʚʦʧʨʦʩʦʚ ʤʦʨʬʦʣʦʛʠʠ ʧʣʦʜʦʚʳʭ 

ʨʘʩʪʝʥʠʡ, ʩʠʩʪʝʤʘʪʠʢʠ ʠ ʩʦʨʪʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɹʳʣʠ ʫʪʦʯʥʝʥʳ ʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʙʦʪʘʥʠʯʝʩʢʠʭ ʨʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ Malus Mill . 

(Likhonos, 1983; Ponomarenko, 1986), Pyrus L. (Tuz, 1983), Cydonia L. 

(Lobachev, 1983), Cerasus Mill. (Yushev, 1990), Prunus L. (Eremin, 1977, 

2008) ʠ ʜʨʫʛʠʭ. ʄʥʦʛʦʛʨʘʥʥʘʷ ʨʘʙʦʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʣʦʜʦʚʳʤ ʠ 

ʷʛʦʜʥʳʤ ʢʫʣʴʪʫʨʘʤ ʦʪʜʝʣʘ ʠ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʡ ʟʘ ʧʝʨʠʦʜ 1925ï1990 ʛʛ. 

ʦʙʦʙʱʝʥʘ ʚ ʠʟʜʘʥʠʠ ʫʢʘʟʘʪʝʣʷ ʨʘʙʦʪ çʇʨʦʙʣʝʤʳ ʩʠʩʪʝʤʘʪʠʢʠ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʤʦʨʬʦʣʦʛʠʠ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡè (Vitkovsky, Sokolova, 

1992). ʉ ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʦʬʦʨʤʣʝʥʠʶ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʩʧʦʨʪʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ (ɹɼ) ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʣʦʜʦʚʳʭ ʠ ʷʛʦʜʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʀʥʪʝʨʥʝʪʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʥʦʛʠʝ 

ʤʦʥʦʛʨʘʬʠʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʫʣʴʪʫʨʘʤ ʠ ʚʦʧʨʦʩʘʤ ʙʠʦʣʦʛʠʠ ʧʣʦʜʦʚʳʭ 

ʨʘʩʪʝʥʠʡ, ʩʪʘʚʰʠʝ ʢʣʘʩʩʠʢʦʡ ʩʨʝʜʠ ʪʨʫʜʦʚ ʧʦ ʙʠʦʣʦʛʠʠ ʧʣʦʜʦʚʳʭ 

ʢʫʣʴʪʫʨ ʨʘʩʪʝʥʠʡ: çʄʘʣʠʥʘè (Bologovskaya, 1930), çʉʣʠʚʘè (Kryukov, 

1931), çɻʨʫʰʘè (Rubtsov, 1931), çʂ ʠʟʫʯʝʥʠʶ ʨʦʜʘ Prunus Fockeè 

(Kovalev, Kostina, 1935), çɻʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʝʣʝʢʮʠʠ ʚʠʥʦʛʨʘʜʘè 

(Negrul, 1936), çɸʙʨʠʢʦʩè (Kostina, 1936), çʆʨʝʭʦʧʣʦʜʥʳʝ. ʂʫʣʴʪʫʨʥʘʷ 

ʬʣʦʨʘ ʉʉʉʈè (Kordon, Smolyaninova, Kharyuzova, 1936), çʗʙʣʦʥʷè 

(Tarasenko, 1941), çʏʝʨʥʘʷ ʩʤʦʨʦʜʠʥʘ ʚ ʉʉʉʈè (Pavlova, 1951), 

çɿʝʤʣʷʥʠʢʘè (Katinskaya, 1961), çʉʝʤʝʯʢʦʚʳʝ. ʂʫʣʴʪʫʨʥʘʷ ʬʣʦʨʘ ʉʉʉʈè 

(Likhonos, 1983), çʄʦʨʬʦʛʝʥʝʟ ʧʣʦʜʦʚʳʭ ʨʘʩʪʝʥʠʡè (Vitkovsky, 1984) ʠ 

ʜʨʫʛʠʝ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʙʦʨ ʠ ʠʟʫʯʝʥʠʝ ʧʣʦʜʦʚʳʭ 

ʨʘʩʪʝʥʠʡ ʚʥʝʩʣʠ ʩʦʚʨʝʤʝʥʥʠʢʠ ï ʫʯʝʥʳʝ-ʧʣʦʜʦʚʦʜʳ ɺʀʈ ʠ ʦʧʳʪʥʳʭ 

ʩʪʘʥʮʠʡ: ʅ. ʄ. ɹʦʯʢʘʨʥʠʢʦʚʘ, ʃ. ɸ. ɹʫʨʤʠʩʪʨʦʚ, ɺ. ʃ. ɺʠʪʢʦʚʩʢʠʡ, 

ɽ. ɺ. ɺʦʣʦʜʠʥʘ, ɸ. ʄ. ɻʨʶʥʝʨ, ɺ. ʇ. ɼʝʥʠʩʦʚ, ɻ. ɺ. ɽʨʝʤʠʥ, 

ʅ. ʀ. ɿʘʢʪʨʝʛʝʨ, ʖ. ʂ. ʂʘʪʠʥʩʢʘʷ, ɸ. ʗ. ʃʦʙʘʯʝʚ, ʕ. ʅ. ʃʦʤʘʢʠʥ, 

ɽ. ɺ. ʄʘʞʦʨʦʚ, ɺ. ʀ. ʄʘʡʦʨʦʚʘ, ɺ. ɺ. ʄʘʣʳʯʝʥʢʦ, ʆ. ʌ. ʄʠʟʛʠʨʝʚʘ, 

ʗ. ʉ. ʅʝʩʪʝʨʦʚ, ɽ. ʌ. ʇʝʪʨʦʚʘ, ʄ. ʅ. ʇʣʝʭʘʥʦʚʘ, ɺ. ɺ. ʇʦʥʦʤʘʨʝʥʢʦ, 

ɸ. ɻ. ʇʨʫʩʩ, ɽ. ɸ. ʉʦʢʦʣʦʚʘ, ʊ. ɻ. ʊʘʤʙʝʨʛ, ɸ. ʉ. ʊʫʟ, ɺ. ʇ. ʎʘʨʝʥʢʦ, 

ɸ. ɸ. ʖʰʝʚ ʠ ʜʨʫʛʠʝ, ʧʨʠʥʠʤʘʚʰʠʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʧʦ 
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ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʣʣʝʢʮʠʡ. ɺ ʩʧʠʩʢʝ ʧʝʨʝʯʠʩʣʝʥʳ ʜʘʣʝʢʦ ʥʝ 

ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ ʮʝʥʪʨʘ ʠ ʩʪʘʥʮʠʡ. ʇʦʤʠʤʦ ʵʢʩʧʝʜʠʮʠʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʨʘʥʳ, ʦʥʠ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʧʦʝʟʜʢʘʭ ʚ ɸʬʛʘʥʠʩʪʘʥ, ʀʨʘʥ, 

ʀʥʜʠʶ, ʂʠʪʘʡ, ʉʝʚʝʨʥʫʶ ʠ ʖʞʥʫʶ ʂʦʨʝʶ, ɻʨʝʮʠʶ, ʀʩʧʘʥʠʶ, ʂʘʥʘʜʫ, 

ʌʨʘʥʮʠʶ, ʅʠʜʝʨʣʘʥʜʳ, ʉʐɸ, ɹʦʣʛʘʨʠʶ, ʏʝʭʦʩʣʦʚʘʢʠʶ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ 

ɽʚʨʦʧʳ, ɸʟʠʠ ʠ ɸʤʝʨʠʢʠ. ʀʤʠ ʪʘʢʞʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʪʦʛʦʚʳʝ ʩʪʘʪʴʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ 

ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʥʦʛʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʪʘʣʦʛʠ-ʩʧʨʘʚʦʯʥʠʢʠ, 

ʙʨʦʰʶʨʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ. ʇʦʣʫʯʠʣʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʢʥʠʛʠ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʢʫʣʴʪʫʨʘʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: çɸʢʪʠʥʠʜʠʷ, ʣʠʤʦʥʥʠʢ, ʞʠʤʦʣʦʩʪʴè 

(Plekhanova, 1982), çʇʣʦʜʦʚʳʝ ʨʘʩʪʝʥʠʷ ʤʠʨʘè (Vitkovsky, 2003), çɺʠʰʥʷ 

ʚʦʡʣʦʯʥʘʷè (Tsarenko et al., 2004), çɺʠʰʥʷ, ʯʝʨʝʰʥʷè (Yushev, Eremina, 

2007), çʇʣʦʜʦʚʳʝ ʠ ʷʛʦʜʥʳʝ ʢʫʣʴʪʫʨʳè (Fruit and berryé, 2008), çʂʥʠʛʘ ʦ 

ʚʠʰʥʝè (Yushev, ʆrlova, 2013). ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʪʦʛʦʚʳʝ ʩʪʘʪʴʠ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʤʦʥʦʛʨʘʬʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʧʳʪʥʳʭ 

ʩʪʘʥʮʠʡ. ɿʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʚʝʜʫʱʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʤʥʦʛʠʝ ʢʘʥʜʠʜʘʪʳ ʠ ʜʦʢʪʦʨʘ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çʩʝʣʝʢʮʠʷ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡè.  

ʅʘʯʠʥʘʷ ʩʦ ʚʨʝʤʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʪʜʝʣ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ɺʀʈ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ ʛʣʘʚʥʳʝ ʬʫʥʢʮʠʠ ï ʩʙʦʨ, 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʤʠʨʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʣʦʜʦʚʳʭ, ʷʛʦʜʥʳʭ, 

ʦʨʝʭʦʧʣʦʜʥʳʭ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʠ ʚʠʥʦʛʨʘʜʘ. ɺ ʨʘʟʥʳʝ ʚʨʝʤʝʥʘ 

ʠʤʝʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʵʪʦʡ ʚʘʞʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʠʤʷ 

ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʥʠʢʦʛʜʘ ʥʝ ʧʨʦʧʘʜʘʣ ʠʥʪʝʨʝʩ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʧʦʟʥʘʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʪʦʛʦ ʧʨʝʢʨʘʩʥʦʛʦ, ʯʪʦ ʧʦʜʘʨʠʣʘ 

ʥʘʤ ʧʨʠʨʦʜʘ ʠ ʩʝʣʝʢʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. 
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ʫʣ. ɹ. ʄʦʨʩʢʘʷ, ʜ. 42, 44, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, 190000 

e-mail: irkos2004@yandex.ru 

 
ɺ 2014 ʛ. ʥʘʫʯʥʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦʪʤʝʯʘʣʘ 120 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ʦʜʥʦʛʦ ʠʟ ʩʦʨʘʪʥʠʢʦʚ ʅ. ʀ. ɺʘʚʠʣʦʚʘ, ʚʳʜʘʶʱʝʛʦʩʷ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ 

ʬʠʟʠʦʣʦʛʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʯʣʝʥʘ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ɸʅ ʉʉʉʈ 

ʀ. ʀ. ʊʫʤʘʥʦʚʘ. 

ʈʦʜʠʣʩʷ ʀʚʘʥ ʀʚʘʥʦʚʠʯ ʊʫʤʘʥʦʚ 18 (30) ʠʶʥʷ 1894 ʛ. ʚ ʩʝʣʝ ɸʥʜʨʝʝʚʦ 

ɹʦʛʦʨʦʜʩʢʦʛʦ ʫʝʟʜʘ ʄʦʩʢʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ. ɺ 1912 ʛ. ʧʦʩʪʫʧʠʣ ʚ ʂʠʝʚʩʢʠʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ, ʢʦʪʦʨʳʡ ʠʟ-ʟʘ ʛʨʘʞʜʘʥʩʢʦʡ ʚʦʡʥʳ ʟʘʢʦʥʯʠʣ 

ʣʠʰʴ ʚ 1923 ʛ., ʧʦʣʫʯʠʚ ʜʠʧʣʦʤ ʘʛʨʦʥʦʤʘ. ʅʘʯʘʚ ʩʚʦʶ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ɺʀʈ ʚ 1925 ʛ ʤʣʘʜʰʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ, ʟʘʪʝʤ ʨʘʙʦʪʘʣ ʟʘʚʝʜʫʶʱʠʤ 

ʩʝʢʮʠʝʡ ʬʠʟʠʦʣʦʛʠʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʠ. ɺ 1934 ʛ. 

ʀ. ʀ. ʊʫʤʘʥʦʚ ʩʪʘʣ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʦʪʜʝʣʘ ʬʠʟʠʦʣʦʛʠʠ ʠ ʩʝʣʝʢʮʠʠ 

ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʉ 1942 ʛ. ʠ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʀ. ʀ. ʊʫʤʘʥʦʚ ʟʘʚʝʜʦʚʘʣ ʩʦʟʜʘʥʥʦʡ ʠʤ ʣʘʙʦʨʘʪʦʨʠʝʡ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʚ ʠʥʩʪʠʪʫʪʝ 

ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ (ʀʌʈ, ʄʦʩʢʚʘ). 

ʆʙʣʘʩʪʴ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ʀ. ʀ. ʊʫʤʘʥʦʚʘ ï ʬʠʟʠʦʣʦʛʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʟʘʩʫʭʝ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʬʘʢʪʦʨʘʤ ʧʝʨʝʟʠʤʦʚʢʠ. ʀʤ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʘ. 

ʀ. ʀ. ʊʫʤʘʥʦʚ ʷʚʣʷʣʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʝʨʚʦʛʦ ʚ ʩʪʨʘʥʝ ʬʠʪʦʪʨʦʥʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʀ. ʀ. ʊʫʤʘʥʦʚʳʤ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ, 

ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʧʦʣʫʯʠʣʠ ʚʩʝʤʠʨʥʦʝ ʧʨʠʟʥʘʥʠʝ ʠ ʦʢʘʟʘʣʠ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ.  

 ʈʘʙʦʪʘʷ ʚ ɺʀʈ ʠ ʀʌʈ, ʀʚʘʥ ʀʚʘʥʦʚʠʯ ʚʦʩʧʠʪʘʣ ʤʥʦʛʦ ʫʯʝʥʠʢʦʚ-

ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʥ ʷʚʣʷʣʩʷ ʯʣʝʥʦʤ ɺɸʂ, ʩʦʩʪʦʷʣ ʚ ʨʝʜʢʦʣʣʝʛʠʠ ʞʫʨʥʘʣʘ 

çʌʠʟʠʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡè. ʀ. ʀ. ʊʫʤʘʥʦʚ ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʦʨʜʝʥʘʤʠ ʃʝʥʠʥʘ, 

ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ, ʘ ʪʘʢʞʝ ʤʝʜʘʣʷʤʠ çɿʘ ʦʙʦʨʦʥʫ ʃʝʥʠʥʛʨʘʜʘè ʠ çɿʘ 

ʜʦʙʣʝʩʪʥʳʡ ʪʨʫʜ ʚʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 1941ï1945 ʛʛ.è.   

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀ. ʀ. ʊʫʤʘʥʦʚ, ʬʠʟʠʦʣʦʛʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʤʝʪʦʜʳ ʦʮʝʥʢʠ, ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ. 
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IVAN IVANOVICH TUMANOV : A FAMOUS SPECIALIST IN THE  

PHYSIOLOGY OF ABIOTIC  PLANT RESISTANCE  

 

I. A. Kosareva 
The N. I. Vavilov All-Russian Institute of Plant Genetic Resources, 

42-44, B.Morskaya Street, St. Petersburg, Russian Federation, 190000 

e-mail: irkos2004@yandex.ru 

 

In 2014, 120 years have passed since the birth of I. I. Tumanov, one of 

N. I. Vavilovôs associates, a prominent expert in the field of plant resistance 

physiology, Corresponding Member of the USSR Academy of Sciences. 

Ivan Tumanov was born on 18 (30) June 1894, in the village of Andreyevo, 

Bogorodsky District, Moscow Province. In 1912, he entered Kiev Institute of 

Agriculture, but graduated with a degree in agronomy only in 1923 due to the civil 

war. With his scientific career started at VIR in 1925 as a junior researcher, he then 

worked as head of the section of physiology of drought resistance and winter 

hardiness. In 1934, I. I. Tumanov became head of the department of physiology and 

breeding of winter hardiness. Since 1942 and until the completion of his scientific 

activity I. I. Tumanov was in charge of the laboratory of winter hardiness that he 

founded at the Institute of Plant Physiology (IPP, Moscow). 

I. I. Tumanovôs research interests, first of all, included the physiology of plant 

resistance to abiotic stress factors, in particular to drought and unfavorable factors of 

wintering. He developed theoretical bases of plant resistance as well as original 

methods for studying genʝtic diversity. I. I. Tumanov was the developer of the first 

phytotron in the country. 

Research results obtained by I. I. Tumanov, both theoretical and practical, laid 

the foundations for the development of ecological plant physiology, won worldwide 

recognition, and had a great influence on the development of national and global 

biological science. 

While working at VIR and IPP, Ivan Tumanov trained many followers. He 

was a member of the Supreme Certification Commission and the editorial board of the 

journal Plant Physiology. I. I. Tumanov was awarded the Order of Lenin, the Order of 

the Red Banner of Labor and medals For the Defense of Leningrad and For Valiant 

Labor in the Great Patriotic War 1941ï1945. 

 

Key words: I. I. Tumanov, physiology of resistance, methods, frost resistance, 

winter hardiness.  

 

ɺ 2014 ʛ. ʥʘʫʯʥʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦʪʤʝʯʘʣʘ 120 ʣʝʪ ʩʦ ʜʥʷ 

ʨʦʞʜʝʥʠʷ ʩʦʨʘʪʥʠʢʘ ʅ. ʀ. ɺʘʚʠʣʦʚʘ, ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ, ʯʣʝʥʘ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ ɸʅ ʉʉʉʈ ʀʚʘʥʘ ʀʚʘʥʦʚʠʯʘ ʊʫʤʘʥʦʚʘ (ʨʠʩ. 1). ʅʘʫʯʥʳʡ 

ʚʢʣʘʜ ʀ. ʀ. ʊʫʤʘʥʦʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʩʪʘʥʦʚʣʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ 

mailto:irkos2004@yandex.ru
https://en.wikipedia.org/wiki/Medal_%22For_Valiant_Labour_in_the_Great_Patriotic_War_1941%E2%80%931945%22
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ʚʘʞʥʝʡʰʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ï ʬʠʟʠʦʣʦʛʠʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʈʦʜʠʣʩʷ ʀʚʘʥ ʀʚʘʥʦʚʠʯ ʊʫʤʘʥʦʚ 18 (30) ʠʶʥʷ 1894 ʛ. ʚ ʩʝʣʝ 

ɸʥʜʨʝʝʚʦ ɹʦʛʦʨʦʜʩʢʦʛʦ ʫʝʟʜʘ ʄʦʩʢʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ. ʆʪʝʮ ʙʳʣ ʠʟ 

ʩʣʫʞʘʱʠʭ, ʤʘʪʴ ï ʜʦʤʦʭʦʟʷʡʢʘ. ɺ 1912 ʛ. ʀ. ʀ. ʊʫʤʘʥʦʚ ʧʦʩʪʫʧʠʣ ʚ 

ʂʠʝʚʩʢʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ, ʢʦʪʦʨʳʡ ʠʟ-ʟʘ ʛʨʘʞʜʘʥʩʢʦʡ 

ʚʦʡʥʳ ʟʘʢʦʥʯʠʣ ʣʠʰʴ ʚ 1923 ʛ., ʧʦʣʫʯʠʚ ʜʠʧʣʦʤ ʘʛʨʦʥʦʤʘ. ɹʫʜʫʯʠ ʚ 

ʩʪʫʜʝʥʯʝʩʪʚʝ ʥʘ ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ, ʀʚʘʥ ʀʚʘʥʦʚʠʯ, 

ʥʘʙʣʶʜʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʩʫʭʠ ʥʘ ʨʘʩʪʝʥʠʷ, ʦʩʦʟʥʘʣ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʩʪʦʣʴ ʚʘʞʥʦʡ ʜʣʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʶʛʝ ʩʪʨʘʥʳ.  

ɼʠʧʣʦʤʥʫʶ ʨʘʙʦʪʫ, ʧʦʩʚʷʱʝʥʥʫʶ ʧʨʦʙʣʝʤʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʀʚʘʥ ʀʚʘʥʦʚʠʯ ʊʫʤʘʥʦʚ ʚʳʧʦʣʥʷʣ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʅʠʢʦʣʘʷ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ ʄʘʢʩʠʤʦʚʘ ʚ ʦʪʜʝʣʝ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʠ ɻʣʘʚʥʦʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʈʉʌʉʈ (ʛ. ʃʝʥʠʥʛʨʘʜ). ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʚʦʛʦ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʨʘʟʚʠʪʠʠ ʧʨʠʟʥʘʢʘ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʫ ʨʘʩʪʝʥʠʡ ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʀ. ʀ. ʊʫʤʘʥʦʚʳʤ ʚ ʞʫʨʥʘʣʝ çʊʨʫʜ r ʧʦ ʧʨʠʢʣʘʜʥʦʡ 

ʙʦʪʘʥʠʢʝ, ʛʝʥʝʪʠʢʝ ʠ ʩʝʣʝʢʮʠʠè (Tumanov, 1926). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʀ. ʀ. ʊʫʤʘʥʦʚ (1894ï1985) 

Fig. 1. I . I . Tumanov (1894ï1985) 
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ɺʦ ɺʩʝʩʦʶʟʥʳʡ ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʠ ʠ ʥʦʚʳʭ ʢʫʣʴʪʫʨ 

ʝʛʦ ʨʝʢʦʤʝʥʜʦʚʘʣ ʅ. ɸ. ʄʘʢʩʠʤʦʚ, ʫʢʘʟʳʚʘʷ ʥʘ ʫʩʧʝʭʠ ʤʦʣʦʜʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʳʪ ʨʘʙʦʪʳ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʟʥʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʘ, ʛʣʘʚʥʦʝ, ʥʝʫʢʣʦʥʥʦʝ 

ʩʪʨʝʤʣʝʥʠʝ ʧʦʟʥʘʪʴ ʛʣʫʙʠʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ, ʧʦʟʚʦʣʠʣʠ ʀ. ʀ. ʊʫʤʘʥʦʚʫ 

ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʅʘʯʘʚ ʩʚʦʶ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʣʘʜʰʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʩ 

1925 ʛ., ʟʘʪʝʤ ï ʟʘʚʝʜʫʶʱʠʤ ʩʝʢʮʠʝʡ ʬʠʟʠʦʣʦʛʠʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʚ 1934 ʛ. ʀ. ʀ. ʊʫʤʘʥʦʚ ʩʪʘʣ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʦʪʜʝʣʘ 

ʬʠʟʠʦʣʦʛʠʠ ʠ ʩʝʣʝʢʮʠʠ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʨʘʙʦʪʘʣ ʚ ɺʀʈ ʜʦ 

1942 ʛ. (ʨʠʩ. 2, 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2. ʃʘʙʦʨʘʪʦʨʠʷ ʬʠʟʠʦʣʦʛʠʠ ɺʀʈ, 1930-ʝ ʛʦʜʳ. 

ʉʠʜʷʪ: ʧʝʨʚʳʡ ʩʣʝʚʘ ï ʈ. ɸ. ʄʘʢʩʠʤʦʚ, ʚ ʮʝʥʪʨʝ ï ʀ. ʀ. ʊʫʤʘʥʦʚ 

Fig. 2. VIR Laboratory of Physiology, 1930s. Sitting first on the left: 

R. A. Maksimov, in the centre: I. I. Tumanov. 

 

ɺ 1929 ʛ. ʀ. ʀ. ʊʫʤʘʥʦʚʘ ʧʨʠʛʣʘʰʘʶʪ ʥʘ ʨʘʙʦʪʫ ʟʘ ʛʨʘʥʠʮʫ. ʆʢʦʣʦ 

ʛʦʜʘ ʦʥ ʨʘʙʦʪʘʣ ʚ ɽʚʨʦʧʝ (ɻʝʨʤʘʥʠʷ, ɻʦʣʣʘʥʜʠʷ, ɼʘʥʠʷ), ʛʜʝ ʦʨʛʘʥʠʟʦʚʘʣ 

ʣʘʙʦʨʘʪʦʨʠʶ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʠ ʧʨʦʚʦʜʠʣ ʩʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʧʨʦʙʣʝʤʘʤ ʟʘʢʘʣʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʚ ʥʘʯʘʣʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʀʚʘʥ ʀʚʘʥʦʚʠʯ ʊʫʤʘʥʦʚ ʟʘʥʠʤʘʣʩʷ ʚʦʧʨʦʩʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʟʘʩʫʭʝ. ɺʘʞʥʳʤ ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʷʚʠʣʘʩʴ 
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ʨʘʟʨʘʙʦʪʢʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʤʝʪʦʜʘ ʟʘʚʷʜʘʥʠʷ ʊʫʤʘʥʦʚʘè, ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʥʦʛʦ ʠ ʩʝʡʯʘʩ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʦʮʝʥʢʝ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʧʨʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ. ɹʦʣʴʰʘʷ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʤʝʪʦʜʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʝʛʦ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʠʘʛʥʦʩʪʠʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʘʢ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 3. ʅ. ʀ. ɺʘʚʠʣʦʚ, ɼ. ʅ. ʇʨʷʥʠʰʥʠʢʦʚ ʠ ʀ. ʀ. ʊʫʤʘʥʦʚ ʚ 

ʇʫʰʢʠʥʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ɺʀʈ, 1930-ʝ ʛʦʜʳ. 

Fig. 3. N. I. Vavilov, D. N. Pryanishnikov and I. I. Tumanov at Pushkin 

Laboratories of VIR , 1930s. 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ ʀ. ʀ. ʊʫʤʘʥʦʚʘ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʝʨʚʘʷ ʝʛʦ ʨʘʙʦʪʘ ʧʦ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʘʪʠʢʝ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʞʫʨʥʘʣʝ çʊʨʫʜ r ʧʦ ʧʨʠʢʣʘʜʥʦʡ 

ʙʦʪʘʥʠʢʝ, ʛʝʥʝʪʠʢʝ ʠ ʩʝʣʝʢʮʠʠè ʚ 1929 ʛʦʜʫ (Tumanov, 1929). ɺ ʩʪʘʪʴʝ 

ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʘʩʰʪʘʙʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʦʟʠʤʳʭ 

ʢʫʣʴʪʫʨ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ.  

ɿʘ ʚʳʜʘʶʱʠʝʩʷ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʚ 1936 ʛ. ʀʚʘʥʫ ʀʚʘʥʦʚʠʯʫ ʙʝʟ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʦ 



ʊʨʫʜʳ ʧʦ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝ, ʛʝʥʝʪʠʢʝ ʠ ʩʝʣʝʢʮʠʠ 
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ʧʨʠʩʚʦʝʥʘ ʫʯʝʥʘʷ ʩʪʝʧʝʥʴ ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʠ ʝʛʦ ʫʪʚʝʨʜʠʣʠ ʚ 

ʫʯʝʥʦʤ ʟʚʘʥʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʯʣʝʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʈʘʩʪʝʥʠʝʚʦʜʩʪʚʦè.  

ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʨʠ ɺʩʝʩʦʶʟʥʳʭ ʩʦʚʝʱʘʥʠʷ 

ʧʦ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɺ 1940 ʛ. ʥʘ ɺʩʝʩʦʶʟʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʀ. ʀ. ʊʫʤʘʥʦʚ ʚʦʟʛʣʘʚʣʷʣ ʩʝʢʮʠʶ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʠ ʫʯʘʩʪʚʦʚʘʣ ʚʦ ɺʩʝʩʦʶʟʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʚʳʩʪʘʚʢʝ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀ. ʀ. ʊʫʤʘʥʦʚ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʥʘʫʯʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ. ʊʘʢ, 

ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʀ. ʀ. ʊʫʤʘʥʦʚʘ, ʚ ʇʫʰʢʠʥʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ɺʀʈ 

ʚʧʝʨʚʳʝ ʚ ʩʪʨʘʥʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʭʦʣʦʜʠʣʴʥʳʝ ʢʘʤʝʨʳ, 

ʯʪʦ ʷʚʠʣʦʩʴ ʤʦʱʥʳʤ ʪʦʣʯʢʦʤ ʢ ʧʨʦʚʝʜʝʥʠʶ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. ʄʘʩʩʦʚʦʝ ʠʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 

ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʤʝʨ ʧʦʟʚʦʣʠʣʦ ʚʧʝʨʚʳʝ 

ʫʩʪʘʥʦʚʠʪʴ ʰʠʨʦʢʫʶ ʤʝʞʩʦʨʪʦʚʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ, 

ʚʳʷʚʠʪʴ ʚʳʩʦʢʫʶ ʮʝʥʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ) ʠ ʫʩʪʘʥʦʚʠʪʴ ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘʠʙʦʣʝʝ ʤʦʨʦʟʦʩʪʦʡʢʠʭ 

ʩʨʝʜʠ ʥʠʭ. ʇʦʟʜʥʝʝ, ʨʘʙʦʪʘʷ ʚ ʄʦʩʢʚʝ ʚ ʠʥʩʪʠʪʫʪʝ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ 

(ʀʌʈ) ɸʅ ʉʉʉʈ (ʧʨʦʬʝʩʩʦʨ ʩ 1947 ʛ.), ʀʚʘʥ ʀʚʘʥʦʚʠʯ ʨʘʟʨʘʙʦʪʘʣ 

ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʫʢʦʚʦʜʠʣ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ 

ʧʝʨʚʦʛʦ ʚ ʩʪʨʘʥʝ ʬʠʪʦʪʨʦʥʘ, ʧʦʟʚʦʣʠʚʰʝʛʦ ʩ 1957 ʛ. ʧʨʦʚʦʜʠʪʴ ʪʦʥʢʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʀ. ʀ. ʊʫʤʘʥʦʚʘ ʙʳʣʠ ʠʟʣʦʞʝʥʳ ʚ ʝʛʦ ʠʟʚʝʩʪʥʦʡ 

ʤʦʥʦʛʨʘʬʠʠ çʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ 

ʨʘʩʪʝʥʠʡè (Tumanov, 1940). ɺ ʥʝʡ ʟʘʪʨʦʥʫʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʚʘʞʥʝʡʰʠʭ ʢʘʢ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʧʨʠʢʣʘʜʥʳʭ ʚʦʧʨʦʩʦʚ: ʦʙʦʩʥʦʚʘʥʘ ʧʨʦʙʣʝʤʘ 

ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʠ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ; ʠʟʣʦʞʝʥʳ ʤʝʭʘʥʠʟʤʳ 

ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʨʦʣʴʶ ʟʘʱʠʪʥʳʭ ʚʝʱʝʩʪʚ ʚ ʟʘʢʘʣʠʚʘʥʠʠ, 

ʧʝʨʠʦʜʝ ʧʦʢʦʷ; ʫʢʘʟʘʥʳ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʨʘʩʪʝʥʠʡ ʧʦ ʧʨʠʟʥʘʢʘʤ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʕʪʦʪ ʪʨʫʜ, ʢʘʢ 

ʠ ʤʦʥʦʛʨʘʬʠʷ ʅ. ɸ. ʄʘʢʩʠʤʦʚʘ çʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡè (Maksimov, 1952), ʫʜʦʩʪʦʝʥʥʘʷ ʚ 1930 ʛ 

ʃʝʥʠʥʩʢʦʡ ʧʨʝʤʠʠ, ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʧʦʣʫʯʠʣʠ ʚʩʝʤʠʨʥʦʝ ʧʨʠʟʥʘʥʠʝ ʠ ʦʢʘʟʘʣʠ ʙʦʣʴʰʦʝ 
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ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ. 

ʀʟʣʦʞʝʥʥʳʝ ʚ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ 

ʨʘʩʪʝʥʠʡ ʩʪʨʝʩʩʦʨʘʤʠ (ʤʝʪʦʜ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʦʪʦʧʣʘʟʤʳ ʧʦ ʝʝ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʜʨʫʛʠʝ), ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʩʰʠʨʝʥʠʶ ʤʘʩʰʪʘʙʦʚ ʠ 

ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʩʢʨʠʥʠʥʛʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦ 

ʧʨʠʟʥʘʢʘʤ ʘʙʠʦʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (Udovenko, 1987). 

ʀ. ʀ. ʊʫʤʘʥʦʚʳʤ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʦʨʠʷ ʟʘʢʘʣʠʚʘʥʠʷ ʦʟʠʤʳʭ 

ʨʘʩʪʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʳ ʬʘʟʳ ʟʘʢʘʣʠʚʘʥʠʷ ʠ ʚʳʷʚʣʝʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ 

ʧʨʦʭʦʞʜʝʥʠʷ (Tumanov, 1940). ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, ʟʘʢʘʣʠʚʘʥʠʝ 

ʨʘʩʪʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʥʠʭ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʘʭʘʨʦʚ, 

ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʟʘʱʠʱʘʶʱʠʤ ʧʨʦʪʦʧʣʘʟʤʫ 

ʦʪ ʚʳʤʝʨʟʘʥʠʷ. ʇʦ ʪʝʦʨʠʠ ʀ. ʀ. ʊʫʤʘʥʦʚʘ, ʥʘʢʦʧʣʝʥʠʝ ʩʘʭʘʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 

ʧʝʨʚʫʶ ʬʘʟʫ ʟʘʢʘʣʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʘʷ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʥʠʟʢʠʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʅʘʢʦʧʣʝʥʠʝ ʩʘʭʘʨʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 

ʬʦʪʦʩʠʥʪʝʟʦʤ ʠ ʨʦʩʪʦʤ: ʯʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʬʦʪʦʩʠʥʪʝʟ ʠ ʯʝʤ ʤʝʥʴʰʝ 

ʩʘʭʘʨʦʚ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʨʦʩʪ, ʪʝʤ ʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʣʘʜʳʚʘʝʪʩʷ 

ʚ ʟʘʧʘʩ. ɺʪʦʨʘʷ ʬʘʟʘ ʟʘʢʘʣʠʚʘʥʠʷ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʥʝʙʦʣʴʰʠʭ, ʥʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʦʪ ï2Áʉ ʜʦ ï5Áʉ). ɺʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʦʚ 

ʟʘʢʘʣʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʩʫʱʝʛʦ ʩʦʨʪʫ ʫʨʦʚʥʷ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʷʪ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʧʨʦʪʦʧʣʘʟʤʳ 

ʢʣʝʪʦʢ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʪʦʧʣʘʩʪʘ, 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʦʩʦʙʦ ʚʘʞʥʳʝ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠʟʤʝʥʝʥʠʷ ʥʘʨʫʞʥʦʛʦ ʩʣʦʷ 

ʧʨʦʪʦʧʣʘʟʤʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʢʣʝʪʢʫ 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʤʝʞʢʣʝʪʥʠʢʘʭ ʢʨʠʩʪʘʣʣʠʢʦʚ ʣʴʜʘ. ʇʦʩʣʝ 

ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʚ ʢʣʝʪʢʘʭ ʚʦ ʚʪʦʨʦʡ ʬʘʟʝ ʟʘʢʘʣʠʚʘʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ 

ʟʘʱʠʪʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʬʦʥʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʩʭʦʜʷʪ ʩʣʦʞʥʳʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʧʨʝʚʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʧʨʦʪʦʧʣʘʩʪ 

ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚʳʤ ʢ ʧʦʩʣʝʜʫʶʱʠʤ ʩʠʣʴʥʳʤ ʤʦʨʦʟʘʤ. ʂʨʦʤʝ ʟʘʱʠʪʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʩʘʭʘʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʘʢʘʣʠʚʘʥʠʷ, ʀ. ʀ. ʊʫʤʘʥʦʚ ʦʙʨʘʱʘʝʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʨʦʣʴ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ. ʅʘʢʦʧʣʝʥʠʝ ʚ ʢʣʝʪʢʘʭ ʩʪʠʤʫʣʷʪʦʨʦʚ 

ʨʦʩʪʘ ʫʤʝʥʴʰʘʝʪ ʟʘʢʘʣʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʘ ʫʤʝʥʴʰʝʥʠʝ ʠʭ (ʠʥʘʢʪʠʚʘʮʠʷ, 

ʦʪʪʦʢ ʚ ʜʨʫʛʠʝ ʦʨʛʘʥʳ) ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ. 

ʊʝʦʨʠʷ ʟʘʢʘʣʠʚʘʥʠʷ ʀ. ʀ. ʊʫʤʘʥʦʚʘ ʷʚʠʣʘʩʴ ʚʘʞʥʳʤ ʵʪʘʧʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ. ʀʟʣʦʞʝʥʥʳʝ ʚ ʥʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʧʦ ʤʥʝʥʠʶ ɻ. ɺ. ʋʜʦʚʝʥʢʦ (Udovenko, 1987), ʣʝʛʣʠ ʚ 
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ʦʩʥʦʚʫ ʧʨʦʚʦʜʠʤʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʦʨʦʟʦ- ʠ 

ʟʠʤʦʩʪʦʡʢʦʩʪʠ. 

ʀ. ʀ. ʊʫʤʘʥʦʚ ʚʧʝʨʚʳʝ ʨʘʟʜʝʣʠʣ ʩʣʦʞʥʦʝ ʩʚʦʡʩʪʚʦ ʟʠʤʦʩʪʦʡʢʦʩʪʠ 

ʥʘ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʝ (ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʦʨʦʟʫ, ʚʳʧʨʝʚʘʥʠʶ, ʚʳʤʦʢʘʥʠʶ, 

ʧʨʠʪʝʨʪʦʡ ʣʝʜʷʥʦʡ ʢʦʨʢʝ), ʘ ʪʘʢʞʝ ʨʘʩʢʨʳʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ 

ʩʘʤʠʭ ʵʪʠʭ ʷʚʣʝʥʠʡ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʚʳʧʨʝʚʘʥʠʶ ʩʚʷʟʘʥʘ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʥʘʢʦʧʣʝʥʠʝʤ ʢ ʟʠʤʝ ʩʘʭʘʨʦʚ ʠ 

ʜʨʫʛʠʭ ʟʘʧʘʩʥʳʭ ʚʝʱʝʩʪʚ), ʵʢʦʥʦʤʥʳʤ ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʟʘʧʘʩʥʳʭ ʚʝʱʝʩʪʚ 

ʥʘ ʜʳʭʘʥʠʝ ʠ ʨʦʩʪ, ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʘʪʦʛʝʥʘʤ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʳʧʠʨʘʥʠʶ ʩʚʷʟʘʥʘ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʦʨʥʝʚʳʭ 

ʩʠʩʪʝʤ (ʠʭ ʤʦʱʥʦʩʪʴʶ ʠ ʨʘʩʪʷʞʠʤʦʩʪʴʶ). ɺʳʧʠʨʘʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʥʘ 

ʧʣʦʪʥʳʭ, ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʠʭ ʟʘʤʝʨʟʘʥʠʠ ʠ ʦʪʪʘʠʚʘʥʠʠ. 

ʇʨʠ ʦʩʝʥʥʝʤ ʟʘʩʪʦʝ ʚʦʜʳ ʫʭʫʜʰʘʝʪʩʷ ʟʘʢʘʣʠʚʘʥʠʝ ʨʘʩʪʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʠʭ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ. ɽʱʝ ʙʦʣʝʝ ʛʫʙʠʪʝʣʝʥ ʟʘʩʪʦʡ ʚʦʜʳ 

ʚʝʩʥʦʡ; ʦʩʣʘʙʣʝʥʥʳʝ ʠ ʧʦʚʨʝʞʜʸʥʥʳʝ ʟʠʤʦʡ ʨʘʩʪʝʥʠʷ ʦʪʤʠʨʘʶʪ ʧʨʠ 

ʥʝʜʦʩʪʘʪʢʝ ʘʵʨʘʮʠʠ. 

ɺʘʞʥʝʡʰʠʤ ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀ. ʀ. ʊʫʤʘʥʦʚʘ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʥʠʟʢʠʤ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʷʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʦʮʝʥʢʠ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʧʫʪʝʤ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʭʦʣʦʜʠʣʴʥʳʭ 

ʢʘʤʝʨʘʭ (Barashkova, 1994). ʕʪʦʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʠʟʠʦʣʦʛʘʤʠ ʠ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  

ʅ. ʀ. ɺʘʚʠʣʦʚ ʚʳʩʦʢʦ ʮʝʥʠʣ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀ. ʀ. ʊʫʤʘʥʦʚʘ. ʆʥ ʫʢʘʟʳʚʘʣ, ʯʪʦ ʝʛʦ ʨʘʙʦʪʘ çʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡè ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʤʦʥʦʛʨʘʬʠʝʡ ʧʦ 

ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ, ʥʝʩʦʤʥʝʥʥʦ, ʮʝʥʥʳʡ 

ʚʢʣʘʜ ʚ ʤʠʨʦʚʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʥʘʫʢʫ ʠ ʩʣʫʞʠʪ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʢʘʢ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

(Barashkova, 1994).  

ʉ 1942 ʛ. ʀ. ʀ. ʊʫʤʘʥʦʚ ʟʘʚʝʜʦʚʘʣ ʣʘʙʦʨʘʪʦʨʠʝʡ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʚ 

ʀʌʈ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʪʦʨʦʡ ʦʥ ʙʳʣ ʧʨʠʛʣʘʰʝʥ ʘʢʘʜʝʤʠʢʦʤ ɸ. ʅ. ɹʘʭʦʤ.  

ɺ ʛʦʜʳ ʚʦʡʥʳ, ʥʘʭʦʜʷʩʴ ʚ ʵʚʘʢʫʘʮʠʠ ʚ ʂʠʨʛʠʟʠʠ, ʀ. ʀ. ʊʫʤʘʥʦʚ 

ʩʦʩʨʝʜʦʪʦʯʠʣ ʩʚʦʠ ʥʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ ʥʘ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨʘʭ. ʅʘ 

ʂʠʨʛʠʟʩʢʦʡ ʧʣʦʜʦʦʚʦʱʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʦʥ ʠʟʫʯʘʣ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʟʘʢʘʣʠʚʘʥʠʷ ʠ ʧʝʨʝʟʠʤʦʚʢʠ, ʚʣʠʷʥʠʝ ʧʣʦʜʦʥʘʛʨʫʟʢʠ ʥʘ ʨʦʩʪ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʨʦʣʴ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ 

ʦʪʪʦʢʘ ʚʝʱʝʩʪʚ ʧʦ ʢʦʨʝ ʚʥʠʟ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʦʚ ʟʘʢʘʣʠʚʘʥʠʷ ʠ 

https://docviewer.yandex.ru/r.xml?sk=y9691422f9d56eb8a6a42d4a292668df4&url=http%3A%2F%2Fru.wikipedia.org%2Fwiki%2F%25D0%25A1%25D0%25B0%25D1%2585%25D0%25B0%25D1%2580%22+%5Co+%22%D0%A1%D0%B0%D1%85%D0%B0%D1%80
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ʧʝʨʝʟʠʤʦʚʢʠ ʨʘʩʪʝʥʠʡ. ʕʪʠʤ ʚʦʧʨʦʩʘʤ ʧʦʩʚʷʱʝʥʳ ʧʫʙʣʠʢʘʮʠʠ 

ʀ. ʀ. ʊʫʤʘʥʦʚʘ ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤ ʙʳʣʠ ʥʘʧʠʩʘʥʳ 

ʦʙʟʦʨʥʳʝ ʩʪʘʪʴʠ ʦ ʧʨʠʯʠʥʘʭ ʛʠʙʝʣʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ 

ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʨʘʩʪʝʥʠʡ (Barashkova, 1994). 

ɺ 1953 ʛ. ʀ. ʀ. ʊʫʤʘʥʦʚ ʙʳʣ ʠʟʙʨʘʥ ʯʣʝʥʦʤ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ɸʅ 

ʉʉʉʈ. 

ɺ 1979 ʛ. ʚʳʰʣʘ ʚ ʩʚʝʪ ʤʦʥʦʛʨʘʬʠʷ ʀ. ʀ. ʊʫʤʘʥʦʚʘ çʌʠʟʠʦʣʦʛʠʷ 

ʟʘʢʘʣʠʚʘʥʠʷ ʠ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʨʘʩʪʝʥʠʡè, ʛʜʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 50-

ʣʝʪʥʝʡ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʘ. ʆʥʘ ʙʳʣʘ ʫʜʦʩʪʦʝʥʘ ʊʠʤʠʨʷʟʝʚʩʢʦʡ 

ʧʨʝʤʠʠ ʇʨʝʟʠʜʠʫʤʘ ɸʅ ʉʉʉʈ. ɺ ʤʦʥʦʛʨʘʬʠʠ (Tumanov, 1979) 

ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʟʘʢʘʣʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʧʦʢʦʝʤ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʟʘʢʘʣʠʚʘʥʠʶ, 

ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʨʘʩʪʝʥʠʡ ʧʨʠʝʤʘʤʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʩʫʞʜʘʝʪʩʷ ʨʦʣʴ ʧʝʨʝʩʪʨʦʡʢʠ ʚ 

ʦʙʤʝʥʝ ʚʝʱʝʩʪʚ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʣʝʪʦʢ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ ʚʦ 

ʚʨʝʤʷ ʟʘʢʘʣʠʚʘʥʠʷ. ʉʚʦʡʩʪʚʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʢʘʢ 

ʦʩʦʙʦʝ ʧʨʦʷʚʣʝʥʠʝ ʞʠʟʥʠ ʚ ʫʩʣʦʚʠʷʭ ʩʠʣʴʥʦʛʦ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʨʝʟʢʦʛʦ 

ʦʩʣʘʙʣʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʀ. ʀ. ʊʫʤʘʥʦʚʳʤ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʫʯʠʣʠ 

ʤʦʱʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ.  

ʈʘʙʦʪʘʷ ʚ ɺʀʈ ʠ ʀʌʈ, ʀ. ʀ. ʊʫʤʘʥʦʚ ʚʦʩʧʠʪʘʣ ʤʥʦʛʦ ʫʯʝʥʠʢʦʚ-

ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ. ʋʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʦʟʜʘʥʥʘʷ ʠʤ ʚ ʀʌʈ 

ʣʘʙʦʨʘʪʦʨʠʷ ʟʠʤʦʩʪʦʡʢʦʩʪʠ. ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʳ ʣʘʙʦʨʘʪʦʨʠʠ 

ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʩʪʨʝʩʩʫ. 

ʀ. ʀ. ʊʫʤʘʥʦʚ ʷʚʣʷʣʩʷ ʯʣʝʥʦʤ ɺɸʂ, ʩʦʩʪʦʷʣ ʚ ʨʝʜʢʦʣʣʝʛʠʠ 

ʞʫʨʥʘʣʘ çʌʠʟʠʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡè. ʆʥ ʥʘʛʨʘʞʜʝʥ ʦʨʜʝʥʘʤʠ ʃʝʥʠʥʘ, 

ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ ʠ ʤʝʜʘʣʷʤʠ çɿʘ ʦʙʦʨʦʥʫ ʃʝʥʠʥʛʨʘʜʘè, çɿʘ 

ʜʦʙʣʝʩʪʥʳʡ ʪʨʫʜ ʚʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 1941ï1945 ʛʛ.è  

ʋʤʝʨ ʀʚʘʥ ʀʚʘʥʦʚʠʯ ʊʫʤʘʥʦʚ ʚ 1985 ʛ. 
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ʫʩʣʦʚʠʷʭ ʇʦʣʷʨʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʠʤʝʥʠ ʅ. ʀ. ɺʘʚʠʣʦʚʘ (ɺʀʈ) ʚ 1968ï2013 ʛʛ.; ʩʘʭʘʨʠʩʪʦʩʪʠ ʠ 

ʢʠʩʣʦʪʥʦʩʪʠ 23 ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʢʦʣʣʝʢʮʠʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠ ʚʠʥʦʜʝʣʠʷ 

ʠʤʝʥʠ ʗ. ʀ. ʇʦʪʘʧʝʥʢʦ (ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ) ʚ 1980ï2012 ʛʛ.; ʢʦʣʣʝʢʮʠʠ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʥʘ ʯʝʪʳʨʝʭ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʷʭ ɺʀʈ (ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ, 

ʄʦʩʢʦʚʩʢʦʡ, ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ) ʚ 1963ï1993 ʛʛ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʝʪʦʜʦʤ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʜʝʣʝʥʳ ʪʨʝʥʜʳ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʚʳʷʚʣʝʥʳ ʦʧʨʝʜʝʣʷʶʱʠʝ ʜʠʥʘʤʠʢʫ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ. ʇʦʢʘʟʘʥ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨ ʠ ʦʩʘʜʢʦʚ ʚʦ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʢʨʦʤʝ ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢʘ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ 

ʢʘʨʪʦʬʝʣʷ ʠ ʩʘʭʘʨʠʩʪʦʩʪʴ ʷʛʦʜ ʚʠʥʦʛʨʘʜʘ ʠʤʝʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ 

http://pu.virmk.ru/doc/UDK/55/551.583.html
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ʜʠʥʘʤʠʢʠ ʩ 90-ʭ ʛʦʜʦʚ. ɺʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʩʫʤʤ 

ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 15Áʉ ʠ ʦʙʨʘʪʥʘʷ ï ʦʪ ʩʫʤʤ ʦʩʘʜʢʦʚ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ. 

ʂʠʩʣʦʪʥʦʩʪʴ ʷʛʦʜ ʚʠʥʦʛʨʘʜʘ ʩʥʠʞʘʣʘʩʴ ʚ 90-ʭ ʛʦʜʘʭ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʩʥʠʞʝʥʠʝʤ ʦʩʘʜʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʜʝʨʞʘʥʠʝ 

ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ 60ï90-ʭ ʛʦʜʘʭ XX ʚʝʢʘ ʙʳʣʦ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʳʰʝ 15Áʉ. ɺ 

ʇʫʰʢʠʥʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ɺʀʈ, ʩʘʤʦʡ ʩʝʚʝʨʥʦʡ ʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʪʘʥʮʠʡ, 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʩʫʤʤʘʤʠ ʪʝʤʧʝʨʘʪʫʨ 

ʚʳʰʝ 15Áʉ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʦʩʪʝ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ ʢʘʨʪʦʬʝʣʷ, ʩʘʭʘʨʠʩʪʦʩʪʠ ̫ ʛʦʜ ʚʠʥʦʛʨʘʜʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ 

ʟʝʨʥʝ ʧʰʝʥʠʮʳ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ, ʢʘʨʪʦʬʝʣʴ, 

ʚʠʥʦʛʨʘʜ, ʧʰʝʥʠʮʘ. 
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Background. Yield quality parameters, such as starchiness in potato, grain 

protein content in wheat, sugar and acid content in grapes, depend on the ratio of heat 

and precepitation during formation of the yield. Since the 1970s the temperatures in 

Russia have been rising, which is accompanied by increased rainfall in some regions. 

Such changes raise the importance of forecasting the dynamics of quality parameters. 

Objective. Dynamics was analyzed in such crop characters as starch content in 

óKhibinskiy Ranniyô potato variety under the conditions of Polar Experiment Station 

of VIR in 1968ï2013; sugar content and acidity in 23 varieties of grapes from the 

collection of the Research Institute of Viticulture and Winemaking named after 

Ya. I. Potapenko (Novocherkassk) in 1980ï2012; protein content in the spring wheat 

collection at four VIRôs stations (located in Leningrad, Moscow, Tambov Provinces, 

and Krasnodar Territory) in 1963ï1993. Materials and methods. The method of 
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regression analysis was used to identify the trends and parameters of quality. Climatic 

factors essential for quality characteristics were revealed. Results and conclusion. 

The growth of temperatures and precipitation was shown for all studied sites, except 

Novocherkassk, Rostov Province, where decrease in precipitation was observed. The 

starchiness of potatoes and sugar content of grapes had a positive tendency of 

dynamics from the 1990s. Direct dependence of these characteristics on the sums of 

temperatures above 15ÁC and the inverse dependence on the sums of precipitation for 

this period were revealed. Acidity of grape berries has been decreasing since the 

1990s, which is linked with the growth of temperatures and decrease in rainfall in the 

environments of Rostov Province. Protein content in grain of spring wheat in the 

1960-90s was in inverse proportion to the sum of precipitation during the period with 

temperatures above 15ÁC. In Pushkin Laboratories, the most northern of the studied 

stations, protein content positively correlated with the sums of temperatures above 

15ÁC. With a further growth of temperatures, an increase in potato starchiness, sugar 

content in grapes and wheat grain protein content is predicted. 

 

Key words: climate change, quality of yield, potato, grapes, wheat. 

 

ɺʚʝʜʝʥʠʝ 

 

ʅʘʙʣʶʜʘʶʱʠʝʩʷ ʩ 70-ʭ ʛʦʜʦʚ XX ʚʝʢʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʨʷʜʝ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʤʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʂʘʯʝʩʪʚʦ ʫʨʦʞʘʷ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ (Azzi, 1959; Mishchenko, 2009). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʥʜʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʩʦʨʪʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʳʭ 

ʛʨʘʥʠʮ ʟʦʥ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ. 

ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ 

ʢʘʨʪʦʬʝʣʷ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ (ʩ 67Áʩ. ʰ. ʜʦ 

50Áʩ. ʰ.) ʚ ʩʨʝʜʥʝʤ ʥʘ 0,5% ʥʘ ʢʘʞʜʳʡ ʛʨʘʜʫʩ ʰʠʨʦʪʳ, ʩʥʠʞʘʝʪʩʷ ʥʘ 

ʜʣʠʥʥʦʤ ʜʥʝ, ʧʨʠ ʦʙʠʣʴʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʠ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʣʘʛʠ; ʝʝ 

ʩʥʠʞʘʶʪ ʘʟʦʪʠʩʪʳʝ ʠ ʭʣʦʨʩʦʜʝʨʞʘʱʠʝ ʫʜʦʙʨʝʥʠʷ, ʧʝʩʯʘʥʳʝ ʠ ʙʦʣʦʪʥʳʝ 

ʧʦʯʚʳ, ʬʠʪʦʬʪʦʨʘ (Bukasov, Kameraz, 1948). ʅʘ ɽʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ 

ʧʝʨʠʦʜ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ, ʚʦʟʨʘʩʪʘʝʪ ʩ ʨʦʩʪʦʤ ʩʫʪʦʯʥʦʡ ʘʤʧʣʠʪʫʜʳ 

ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʚʩʭʦʜʳ-ʙʫʪʦʥʠʟʘʮʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʦʚ 

ʙʫʪʦʥʠʟʘʮʠʷ, ʮʚʝʪʝʥʠʝ-ʢʦʥʝʮ ʚʝʛʝʪʘʮʠʠ. ʅʘʠʙʦʣʴʰʘʷ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʫʭʦʡ ʩʦʣʥʝʯʥʦʡ ʦʩʝʥʠ (Polevoj, 1977; Mishchenko, 2009). 
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ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛ ʠ ʶʛʦ-ʚʦʩʪʦʢ ʩ 8ï10 ʜʦ 

18ï20%, ʘ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʜʦ 20ï26%. (Mishchenko, 2009). Cʫʭʘʷ ʠ 

ʷʩʥʘʷ ʧʦʛʦʜʘ, ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʱʘʷ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʚʝʣʠʯʠʥʫ 

ʫʨʦʞʘʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʝʛʦ ʢʘʯʝʩʪʚʘ (Azzi, 1959; Mishchenko, 

2009). ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʨʝʜʥʝʡ 

ʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʦʪ ʢʦʣʦʰʝʥʠʷ ʜʦ ʚʦʩʢʦʚʦʡ 

ʩʧʝʣʦʩʪʠ, ʩʫʤʤ ʩʨʝʜʥʠʭ ʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 5Áʉ ʟʘ ʪʨʠ ʤʝʩʷʮʘ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʘʤʧʣʠʪʫʜʳ ʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʩʨʝʜʥʝʛʦ 

ʜʝʬʠʮʠʪʘ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ; ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ (ɻʊʂ), ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʥʘ ʥʘʯʘʣʦ 

ʚʝʛʝʪʘʮʠʠ ʚʝʩʥʦʡ (Mishchenko, 2009). 

ʇʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ʚʠʥʦʛʨʘʜʘ ʷʚʣʷʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ 

ʩʦʯʝʪʘʥʠʝ ʩʘʭʘʨʠʩʪʦʩʪʠ ʠ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʷʛʦʜʘʭ ʚʠʥʦʛʨʘʜʘ. ʅʘ ʥʘʢʦʧʣʝʥʠʝ 

ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʷʛʦʜʘʭ ʚʣʠʷʶʪ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ, ʚʘʞʥʝʡʰʠʝ ʠʟ ʥʠʭ ï 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʨʪʘ, ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʨʝʜʳ ʠ ʫʨʦʚʝʥʴ 

ʘʛʨʦʪʝʭʥʠʢʠ. ʆʙʠʣʴʥʳʝ ʦʩʘʜʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʷ ʠ 

ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ (Azzi, 1959). ɼʣʷ ʥʘʢʦʧʣʝʥʠʷ ʩʘʭʘʨʦʚ 

ʦʧʪʠʤʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 28ï32Áʉ (Lyannoy et al., 

2004). ɺ ʫʩʣʦʚʠʷʭ ɻʨʫʟʠʠ ʊ. ʀ. ʊʫʨʤʘʥʠʜʟʝ (Turmanidze, 1981) ʦʧʨʝʜʝʣʠʣ, 

ʯʪʦ ʩʘʭʘʨʠʩʪʦʩʪʴ ʷʛʦʜ ʚʠʥʦʛʨʘʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʩʫʤʤʝ ʩʨʝʜʥʠʭ ʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʦʪ ʜʘʪʳ ʥʘʯʘʣʘ 

ʩʦʟʨʝʚʘʥʠʷ ʷʛʦʜ, ʩʨʝʜʥʝʡ ʩʫʪʦʯʥʦʡ ʘʤʧʣʠʪʫʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ 

ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʯʠʩʣʫ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ 

ʙʦʣʝʝ 1 ʤʤ. ɼ. ʀ. ʌʫʨʩʘ (Fursa, 1976) ʜʣʷ ʫʩʣʦʚʠʡ ʂʨʳʤʘ ʧʦʢʘʟʘʣʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʩʫʤʤʳ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʟʘ ʧʝʨʠʦʜ ʥʘʯʘʣʦ ʩʦʟʨʝʚʘʥʠʷ ʷʛʦʜ-ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʨʝʣʦʩʪʴ, 

ʩʫʤʤʳ ʘʤʧʣʠʪʫʜ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ, ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ï 

ʩʨʝʜʥʠʭ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ɿ. ɸ. ʄʠʱʝʥʢʦ (Mishchenko, 2009), ʜʦʢʘʟʘʣʠ, 

ʯʪʦ ʢʠʩʣʦʪʥʦʩʪʴ ʷʛʦʜ ʚʠʥʦʛʨʘʜʘ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʫʤʤʳ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ ʘʚʛʫʩʪ ï ʩʝʥʪʷʙʨʴ, ʧʨʠ ʦʩʣʘʙʣʝʥʠʠ ʧʨʠʭʦʜʘ 

ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʢʘʨʪʦʬʝʣʷ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ 

ʟʝʨʥʝ ʧʰʝʥʠʮʳ, ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ ʚ ʷʛʦʜʘʭ ʚʠʥʦʛʨʘʜʘ, ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʫʨʦʞʘʷ ʠ ʫʤʝʥʴʰʘʶʪʩʷ ʩ ʨʦʩʪʦʤ ʦʩʘʜʢʦʚ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ 
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ʠʟʫʯʝʥʳ ʪʝʥʜʝʥʮʠʠ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

 

ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ 

óʍʠʙʠʥʩʢʠʡ ʨʘʥʥʠʡô ʚ ʫʩʣʦʚʠʷʭ ʇʦʣʷʨʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɺʀʈ ʚ 1968ï

2013 ʛʛ.; 23 ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ ʢʦʣʣʝʢʮʠʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠ ʚʠʥʦʜʝʣʠʷ (ɺʅʀʀɺʠɺ) 

ʠʤ.  ʗ. ʀ. ʇʦʪʘʧʝʥʢʦ ʟʘ ʧʝʨʠʦʜ 1980ï2012 ʛʛ.; ʢʦʣʣʝʢʮʠʠ ʷʨʦʚʳʭ ʧʰʝʥʠʮ 

ʚ 1963ï1993 ʛʛ. ʚ ʯʝʪʳʨʝʭ ʧʫʥʢʪʘʭ ï ʥʘ ʧʦʣʷʭ ʇʫʰʢʠʥʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ 

ɺʀʈ, ʚ ʙʳʚʰʝʤ ʄʦʩʢʦʚʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ɺʀʈ (ʄʆɺʀʈ), ʥʘ 

ɽʢʘʪʝʨʠʥʠʥʩʢʦʡ (ɽʆʉ) ʠ ʂʫʙʘʥʩʢʦʡ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʷʭ (ʂʆʉ) ɺʀʈ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ ʠ ʢʘʞʜʦʛʦ ʛʦʜʘ ʨʘʩʩʯʠʪʘʥʦ ʠ ʠʩʩʣʝʜʫʝʪʩʷ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʦʙʨʘʟʮʘʭ ʢʦʣʣʝʢʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʩʫʤʤʘʭ ʦʩʘʜʢʦʚ ʙʣʠʞʘʡʰʠʭ 

ʤʝʪʝʦʩʪʘʥʮʠʡ. 

ʄʝʪʦʜʦʤ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʜʝʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʪʝʥʜʝʥʮʠʠ 

(ʪʨʝʥʜʳ) ʚ ʜʠʥʘʤʠʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ. ʄʝʪʦʜʦʤ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʟʥʦʩʪʷʭ (Eliseeva, 2007), ʚʳʷʚʣʝʥʳ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʘʯʝʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʘ ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʣʠʥʝʡʥʘʷ ʧʦʰʘʛʦʚʘʷ ʨʝʛʨʝʩʩʠʷ ʩ 

ʚʢʣʶʯʝʥʠʝʤ ʧʝʨʝʤʝʥʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʳ ʧʨʝʜʠʢʪʦʨʳ: ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʝʞʝʤʝʩʷʯʥʳʝ ʩʫʤʤʳ ʦʩʘʜʢʦʚ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʠʦʜʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʧʝʨʝʭʦʜʘ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ 5, 10, 

15, 20 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ; ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ ʠ ʤʝʞʬʘʟʥʳʝ ʧʝʨʠʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʪ 5% ʫʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ 

 

ʀʟʤʝʥʝʥʠʷ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʪʝʥʜʝʥʮʠʠ ʜʠʥʘʤʠʢʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠʟʤʝʥʠʣʠʩʴ ʚ 90-ʝ ʛʦʜʳ XX ʚʝʢʘ. ʇʦʵʪʦʤʫ ʚ ʪʘʙʣʠʮʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʮʝʥʢʠ ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʢʘʟʘʚʰʠʭʩʷ ʚʘʞʥʳʤʠ ʜʣʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʫʥʢʪʘʭ ʩ 1990 ʛ. (Novikova et al., 2013). 
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ʊʘʙʣʠʮʘ. ʉʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʠʦʜʘ ʩ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʳʰʝ 15Üʉ ʩ 1990 ʛ., ʝʜ./ʛʦʜ* 

Table. Rates of change in the characteristics during the period with 

temperatures above 15ÁC from 1990, units/year* 

 

ʄʝʩʪʦ ʠʟʫʯʝʥʠʷ 
ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ, Üʉ 

ʆʩʘʜʢʠ, 

ʤʤ 
ɻʊʂ15 

ʇʦʣʷʨʥʘʷ ʆʉ ɺʀʈ, 

ʄʫʨʤʘʥʩʢʘʷ ʦʙʣ. 

8,62 
2,33 ï0,014 

ʇʫʰʢʠʥʩʢʠʝ ʣʘʙ. ɺʀʈ, 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
22,28 

5,75 0,020 

ʄʆɺʀʈ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ.  34,86 1,40 ï0,019 

ɽʆʉ ɺʀʈ, ʊʘʤʙʦʚʩʢʘʷ ʦʙʣ.  36,33 6,75 0,009 

ʂʆʉ ɺʀʈ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ  
25,17 

2,21 0,001 

ɺʅʀʀɺʠɺ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 26,23 ï0,65 ï0,023 

 
*ʇʦʜʯʝʨʢʥʫʪʳ ʟʥʘʯʠʤʳʝ ʪʨʝʥʜʳ. 

 

ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʫʥʢʪʘʭ ʥʘʯʠʥʘʷ ʩ 90-ʭ ʛʦʜʦʚ ʥʘʙʣʶʜʘʣʩʷ 

ʨʦʩʪ ʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʦʩʦʙʝʥʥʦ ʠʶʣʷ ï ʘʚʛʫʩʪʘ, ʘ ʪʘʢʞʝ ʩʫʤʤ 

ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʧʝʨʠʦʜʳ ʫʩʪʦʡʯʠʚʦʛʦ ʧʝʨʝʭʦʜʘ ʪʝʤʧʝʨʘʪʫʨ ʯʝʨʝʟ 5, 10, 

15Áʉ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢʘ ʠ ʂʆʉ ɺʀʈ ʠ ʯʝʨʝʟ 20Áʉ. ʆʩʘʜʢʠ 

ʣʝʪʘ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʫʥʢʪʘʭ, ʢʨʦʤʝ ɺʅʀʀɺʠɺ, 

ʜʦʩʪʦʚʝʨʥʦ ʚ ʫʩʣʦʚʠʷʭ ɽʢʘʪʝʨʠʥʠʥʩʢʦʡ ʆʉ ʠ ʇʫʰʢʠʥʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ 

ɺʀʈ. ɺ ʠʪʦʛʝ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʢ ʩʫʤʤʘʤ ʪʝʤʧʝʨʘʪʫʨ 

ʤʝʥʷʣʦʩʴ ʩʣʘʙʦ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʩʣʘʙʳʭ ʪʝʥʜʝʥʮʠʷʭ ʜʠʥʘʤʠʢʠ ɻʊʂ 

(ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʚʝʥ ʦʪʥʦʰʝʥʠʶ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʢ ʩʫʤʤʝ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ, ʫʤʝʥʴʰʝʥʥʦʡ ʚ 

10 ʨʘʟ).  

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ 

 

ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʘʨʪʦʬʝʣʝ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ 

ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʩʦʨʪʘ óʍʠʙʠʥʩʢʠʡ ʨʘʥʥʠʡô ʥʘ ʇʦʣʷʨʥʦʡ ʆʉ ɺʀʈ ʚ 

1968ï2013 ʛʛ. ʠʤʝʣʦ ʤʠʥʠʤʫʤ ʚ 90-ʝ ʛʦʜʳ (ʈʠʩ. 1ʘ, ʙ), ʪʝʤʧʳ ʝʛʦ ʨʦʩʪʘ ʩ 



ʪʦʤ 176, ʚʳʧʫʩʢ 4 

397 

 

1990 ʧʦ 2013 ʛʛ. ʩʦʩʪʘʚʠʣʠ 0,06% ʚ ʛʦʜ ʧʨʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʤ ʟʥʘʯʝʥʠʠ 

11,3%. ʉʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩ ʨʦʩʪʦʤ ʩʫʤʤ ʘʢʪʠʚʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 15Áʉ (r = 0,42), ʘ ʪʘʢʞʝ ʧʨʠ ʙʦʣʝʝ ʨʘʥʥʝʡ ʙʫʪʦʥʠʟʘʮʠʠ 

(r = ï0,40) ʠ ʫʤʝʥʴʰʘʣʦʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʘʚʛʫʩʪʝ 

(r = ï0,30), ʛʜʝ r ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ. 

ɹʳʣʘ ʧʦʩʪʨʦʝʥʘ ʨʝʛʨʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʦʪ 

ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʂʘʯʝʩʪʚʦ ʤʦʜʝʣʠ ʫʣʫʯʰʠʣʦʩʴ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʢ ʧʝʨʚʳʤ ʨʘʟʥʦʩʪʷʤ, ʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦ ʚʣʠʷʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ ʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʪʨʝʥʜʦʚ. ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʧʦʢʘʟʳʚʘʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʨʦʩʪʦʚ ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ (ȹʉʢ) ʦʪ ʧʨʠʨʦʩʪʦʚ ʩʫʤʤʳ 

ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ȹɆʊʘʢʪ15) ʠ ʩʫʤʤ ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ ʩ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʳʰʝ 15Áʉ (ȹʈ15): 

 ȹʉ = 0,031 + 0,003ȹɆʊʘʢʪ15ï 0,003ȹʈ15 R = 0,52 

(R ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ). 

ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʇʦʣʷʨʥʦʡ 

ʩʪʘʥʮʠʠ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʣʫʯʰʝʥʠʷ ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,02%/ʛʦʜ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ: ʘ) ʩʦʜʝʨʞʘʥʠʷ ʢʨʘʭʤʘʣʘ ʚ ʢʘʨʪʦʬʝʣʝ ʩʦʨʪʘ 

ʍʠʙʠʥʩʢʠʡ ʨʘʥʥʠʡ ʠ ʙ) ʩʫʤʤ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 15Áʉ  

ʥʘ ʇʦʣʷʨʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ɺʀʈ, 1968ï2013 ʛʛ. 

ɾʠʨʥʘʷ ʣʠʥʠʷ ï 11-ʣʝʪʥʝʝ ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ. 

Fig. 1. Dynamics of: a) starch content in potato var. Khibinskiy Ranniy 

and ʙ) the sum of active temperatures above 15ÁC at the Polar 

Experimental Station of VIR, 1968ï2013.  

Bold line: 11-year moving average 
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ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 1968ï1993 ʛʛ. ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ çʩʨʝʜʥʝʛʦ ʦʙʨʘʟʮʘè 

(ʉʧ) ʚ ʪʨʝʭ ʠʟ ʯʝʪʳʨʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʚ 

ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʝʣʦ ʦʪ ʦʩʘʜʢʦʚ ʟʘ ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʳʰʝ 15Áʉ 

(ʈ15). ɺ ʇʫʰʢʠʥʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ɺʀʈ ï ʩʘʤʦʤ ʩʝʚʝʨʥʦʤ ʠʟ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʫʥʢʪʦʚ ï ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʟʘʚʠʩʝʣʦ ʦʪ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘ ʧʝʨʠʦʜ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʳʰʝ 15Áʉ 

(ɻʊʂ15): 

 

ʇʫʰʢʠʥʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ɺʀʈ:  ʉʧ = 18,72-2,16ɻʊʂ15 

 R = 0,69 

ʄʆɺʀʈ:     ʉʧ = 20,07-0,019ʈ15  R = 0,88 

ɽʆʉ ɺʀʈ:     ʉʧ = 18,98-0,014ʈ15  R = 0,44 

ʂʆʉ ɺʀʈ:     ʉʧ = 19,08-3,84ʈ15  R = 0,69 

 

ʉʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʧʫʥʢʪʘʭ ʨʘʟʣʠʯʘʣʠʩʴ ʢʘʢ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ 

ʠʟ-ʟʘ ʨʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʠʤʝʣʠ ʩʭʦʜʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʣʦʞʠʪʴ ʦʙʲʝʜʠʥʝʥʥʫʶ 

ʤʦʜʝʣʴ ʚʩʝʭ ʧʫʥʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʝʘʢʮʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʙʝʣʢʘ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʆʙʲʝʜʠʥʝʥʥʦʝ ʜʣʷ ʯʝʪʳʨʝʭ 

ʩʪʘʥʮʠʡ ʫʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ (ȹʉʧ) ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʦʩʘʜʢʦʚ (ʈ15) ʠ ʩʫʤʤʳ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʧʝʨʠʦʜ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʝʨʝʭʦʜʘ ʚʳʰʝ 15Áʉ (ʊ15): 

 

ȹʉʧ = 0,172 ï 0,015ȹʈ15 + 0.001ȹT15                                    R = 0,58 

 

ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʚʳʷʚʠʣʠ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʫʩʣʦʚʠʡ ʧʝʨʠʦʜʘ ʩ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʳʰʝ 15Áʉ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ. 

ʊʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʥʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ, ʪʘʢ ʢʘʢ ʚ 

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʣʝʢʮʠʠ (1968ï1993 ʛʛ.) ʪʝʥʜʝʥʮʠʠ ʪʝʧʣʦ-

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ. 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʦʩʪʝ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ (Gordeev, 2008), ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʨʦʩʪʫ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ 

ʟʝʨʥʝ. ʆʜʥʘʢʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʧʦʢʘ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ (Mishchenko, 2009). 

ʉʘʭʘʨʠʩʪʦʩʪʴ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʚʠʥʦʛʨʘʜʘ. ʇʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 23 ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ 

ʥʘʤʠ ʨʘʥʝʝ (Novikova, Naumova, 2013).  
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ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ: ʘ) ʩʘʭʘʨʠʩʪʦʩʪʠ, ʙ) ʢʠʩʣʦʪʥʦʩʪʠ çʩʨʝʜʥʝʛʦ ʦʙʨʘʟʮʘè 

ʚʠʥʦʛʨʘʜʘ ʢʦʣʣʝʢʮʠʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ ʠ ʚʠʥʦʜʝʣʠʷ ʠʤʝʥʠ ʗ. ʀ. ʇʦʪʘʧʝʥʢʦ; ʚ) 

ɻʊʂ15, 1980ï2012 ʛʛ., ʈʦʩʪʦʚʩʢʘʷ ʦʙʣ. 

ɾʠʨʥʘʷ ʣʠʥʠʷ ï 11-ʣʝʪʥʝʝ ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ. 

Fig. 2. Dynamics of: a) sugar content and ʙ) acidity in an ñmean sampleò 

of grapes from the collection of the All-Russian Scientific Research 

Institute of Viticulture and Winemaking named after Ya. Potapenko; ʚ) 

HTC 15, 1980ï2012, Rostov Province region. 

Bold line: 11-year moving average. 

 

ɺ 1980ï2012 ʛʛ. ʩʘʭʘʨʠʩʪʦʩʪʴ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʷʛʦʜ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ, ʠʤʝʣʠ ʥʝʣʠʥʝʡʥʫʶ ʜʠʥʘʤʠʢʫ: ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʘʭʘʨʠʩʪʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 90-ʭ ʛʦʜʘʭ, ʘ ʢʠʩʣʦʪʥʦʩʪʴ ʚ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ 

ʙʳʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ. ɼʠʥʘʤʠʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʨʘʟʥʳʭ 

ʩʦʨʪʦʚ ʠʤʝʣʘ ʩʭʦʜʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʱʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʫ çʩʨʝʜʥʝʛʦ ʩʦʨʪʘè, 

ʪʦ ʝʩʪʴ ʫʩʨʝʜʥʝʥʥʳʝ ʟʘ ʛʦʜ ʧʦ ʚʩʝʤ ʩʦʨʪʘʤ ʟʥʘʯʝʥʠʷ. ɼʠʥʘʤʠʢʘ 

ʩʘʭʘʨʠʩʪʦʩʪʠ ʠ ʢʠʩʣʦʪʥʦʩʪʠ ʷʛʦʜ çʩʨʝʜʥʝʛʦ ʦʙʨʘʟʮʘè ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 2ʘ ʠ 2ʙ. ʉ 1990 ʛ. ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʘʭʘʨʠʩʪʦʩʪʠ çʩʨʝʜʥʝʛʦ 

ʩʦʨʪʘè ʩʦʩʪʘʚʠʣʘ 0,06 ʛ/100 ʩʤ
3
/ʛʦʜ, ʢʠʩʣʦʪʥʦʩʪʠ ï 0,16 ʛ/ʜʤ

3
/ʛʦʜ. 

ʂʦʨʨʝʣʷʮʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʩʘʭʘʨʠʩʪʦʩʪʠ ʢʘʞʜʦʛʦ ʩʦʨʪʘ ʟʘ ʛʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʦʪʨʠʮʘʪʝʣʴʥʘ ʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʦʨʪʘʤ ʩʦʩʪʘʚʠʣʘ ï 0,42. 

ɸʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʩʘʭʘʨʠʩʪʦʩʪʠ ʠ ʢʠʩʣʦʪʥʦʩʪʠ ʩʦʨʪʦʚ ʩ 

ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʭʘʨʠʩʪʦʩʪʴ ʨʘʩʪʝʪ, ʘ 
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ʢʠʩʣʦʪʥʦʩʪʴ ʧʘʜʘʝʪ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʦʩʘʜʢʦʚ 

ʟʘ ʧʝʨʠʦʜʳ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʳʰʝ 10, 15, 20Áʉ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ 

ʩʘʭʘʨʠʩʪʦʩʪʴ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʟʘʚʠʩʝʣʠ ʦʪ 

ɻʊʂ15  (ʈʠʩ. 2ʚ) 

ɼʣʷ çʩʨʝʜʥʝʛʦ ʦʙʨʘʟʮʘè ʟʘ ʚʩʝ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʘʭʘʨʠʩʪʦʩʪʠ (ʉʚ) ʠ ʢʠʩʣʦʪʥʦʩʪʠ (ʂʚ) 

ʦʪ ɻʊʂ15: 

ʉʚ = 21,056 ï 2,657ɻʊʂ15   R = 0,52 

ʂʚ = 5,575 + 3,501ɻʊʂ15    R = 0,71 

ʋʨʘʚʥʝʥʠʷ ʜʣʷ ʩʢʦʨʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʩʘʭʘʨʠʩʪʦʩʪʠ (ȹʉʚ) ʠ ʢʠʩʣʦʪʥʦʩʪʠ 

(ȹʂʚ) ʪʦʯʥʝʝ ʦʧʠʩʳʚʘʶʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ: 

ȹʉʚ = ï0,071 ï 2,599ȹɻʊʂ15   R = 0,76 

ȹʂʚ = ï0,026 + 2,871ȹɻʊʂ15   R = 0,71 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚ ʨʘʟʥʦʩʪʷʭ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʫʨʘʚʥʝʥʠʝ ʜʣʷ 

ʩʘʭʘʨʠʩʪʦʩʪʠ çʩʨʝʜʥʝʛʦ ʩʦʨʪʘè. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʘʭʘʨʠʩʪʦʩʪʠ ʠ 

ɻʊʂ15 ʚ ʨʘʟʥʦʩʪʷʭ ʧʦʚʳʰʘʝʪʩʷ ʩ 0,52 ʜʦ 0,76, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʚʳʟʚʘʥʦ 

ʚʣʠʷʥʠʝʤ ʥʝʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʩʘʭʘʨʠʩʪʦʩʪʴ. ʉ ʨʦʩʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʦʩʘʜʢʦʚ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ 

ʩʘʭʘʨʠʩʪʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʷʛʦʜ ʚʠʥʦʛʨʘʜʘ. 

 

ɺʳʚʦʜʳ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʢʫʣʴʪʫʨ ʚʠʥʦʛʨʘʜʘ ʠ ʢʘʨʪʦʬʝʣʷ, ʚʳʨʘʱʠʚʘʝʤʳʭ 

ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʳʭ ʛʨʘʥʠʮ ʘʨʝʘʣʘ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʠʠ, ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʦʢʘʟʘʣʩʷ 

ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨ. ʅʘʙʣʶʜʘʶʱʝʝʩʷ ʧʦʪʝʧʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʢʘʯʝʩʪʚʝ ʫʨʦʞʘʷ ʵʪʠʭ ʢʫʣʴʪʫʨ.  
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʧʦʚʳʰʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʨʪʦʚ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɺʥʫʪʨʠʩʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʝʛʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚ ʦʥʪʦʛʝʥʝʟʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʘʣʠ ʜʝʡʩʪʚʠʝ ʥʘʨʘʩʪʘʶʱʝʡ 

ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʠ ʥʘ ʨʝʘʢʮʠʶ ʩʦʨʪʦʚʳʭ ʧʦʧʫʣʷʮʠʡ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʙʠʦʪʠʧʳ ʧʦ 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʦʨʛʘʥʦʛʝʥʝʟʘ. ʆʙʲʝʢʪ. ʉʦʨʪʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ 

(Hordeum vulgare L.) óʅʫʨô ʠ óɿʘʟʝʨʩʢʠʡ 85ô ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ (Triticum 

aestivum L.) ʩʦʨʪʘ óʈʦʜʠʥʘô ʚʳʨʘʱʠʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʦʧʳʪʘʭ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ 

ʬʦʨʤʠʨʦʚʘʣʠ ʙʠʦʪʠʧʳ ʩ ʚʳʩʦʢʦʡ ï çɸè ï ʠ ʟʘʤʝʜʣʝʥʥʦʡ ï çɹè ï ʩʢʦʨʦʩʪʴʶ 

ʨʦʩʪʘ. ɺʳʜʝʣʝʥʥʳʝ ʙʠʦʪʠʧʳ ʚ ʩʦʨʪʘʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʨʦʨʘʱʠʚʘʣʠ ʥʘ ʨʘʩʪʚʦʨʝ 

ʩʘʭʘʨʦʟʳ ʩ ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ 7 ʘʪʤ. ʇʨʦʨʦʩʪʢʠ ʧʰʝʥʠʮʳ ʚʳʨʘʱʠʚʘʣʠ ʚ 

ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʜʦ ʩʦʟʨʝʚʘʥʠʷ ʥʘ ʜʚʫʭ ʬʦʥʘʭ ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ. ʅʘ VI ʵʪʘʧʝ 

ʦʨʛʘʥʦʛʝʥʝʟʘ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʦʣʠʚ ʧʨʝʢʨʘʱʘʣʠ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʟʘʚʷʜʘʥʠʷ (ɺʋɿ) ʨʘʩʪʝʥʠʡ ï ʟʘʩʫʭʘ I. ɼʣʷ ʫʩʠʣʝʥʠʷ 

ʩʪʨʝʩʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʩʫʭʠ ʫʚʝʣʠʯʠʚʘʣʠ ʥʘ 5 ʩʫʪʦʢ ï ʟʘʩʫʭʘ 

II. ɼʦ ʠ ʧʝʨʝʜ ʦʢʦʥʯʘʥʠʝʤ ʩʪʨʝʩʩʘ ʦʧʨʝʜʝʣʷʣʠ ʩʳʨʫʶ ʠ ʩʫʭʫʶ ʤʘʩʩʫ ʚʪʦʨʦʛʦ 

ʩʚʝʨʭʫ ʣʠʩʪʘ, ʝʛʦ ʦʚʦʜʥʝʥʥʦʩʪʴ, ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ ʜʣʷ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʫʩʘ ʥʘʨʘʩʪʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ. ɺ ʦʧʪʠʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʙʠʦʪʠʧʘʤʠ ʩʦʭʨʘʥʷʣʠʩʴ ʜʦ ʢʦʥʮʘ 

ʶʚʝʥʠʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʟʘʪʝʤ ʥʠʚʝʣʠʨʦʚʘʣʠʩʴ ʠ ʧʨʦʷʚʣʷʣʠʩʴ ʧʨʠ ʟʘʢʣʘʜʢʝ 

ʟʘʯʘʪʦʯʥʦʛʦ ʢʦʣʦʩʘ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʧʨʦʷʚʣʷʣʘʩʴ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ 

ʩʦʨʪʦʚʦʡ ʧʦʧʫʣʷʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʘʣʠʯʠʝʤ ʫ ʩʦʨʪʦʚ ʙʠʦʪʠʧʦʚ, 

ʥʝʨʘʚʥʦʮʝʥʥʳʭ ʧʦ ʨʝʘʢʮʠʷʤ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʬʘʢʪʦʨ. ʈʘʩʪʝʥʠʷ ʚ ʙʠʦʪʠʧʘʭ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚʦʜʳ ʚ ʣʠʩʪʝ, ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ ʜʣʷ 

ʵʣʝʢʪʨʦʣʠʪʦʚ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʫʩʘ ʥʘʨʘʩʪʘʥʠʷ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʚ ʙʠʦʪʠʧʘʭ ʟʘʚʠʩʝʣʘ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʨʝʩʩʘ ʠ ʫʨʦʚʥʷ ʧʠʪʘʥʠʷ 

ʘʟʦʪʦʤ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʣʘʙʦʡ ʟʘʩʫʭʠ I ʫ ʚʩʝʭ ʨʘʩʪʝʥʠʡ ʚ ʙʠʦʪʠʧʝ çɸè 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʭʫʞʝ, ʯʝʤ ʚ ʙʠʦʪʠʧʝ çɹè. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʫ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ ʚ ʙʠʦʪʠʧʝ çɸè ʢʦʥʫʩ 

ʥʘʨʘʩʪʘʥʠʷ ʧʦʪʝʨʷʣ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʨʘʩʪʝʥʠʷ ʧʦʛʠʙʣʠ, ʫ ʦʩʪʘʣʴʥʳʭ ʢʦʥʫʩ 
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ʥʘʨʘʩʪʘʥʠʷ ʪʘʢʞʝ ʧʦʛʠʙ, ʥʦ ʠʟ ʩʧʷʱʝʡ ʧʦʯʢʠ ʚʪʦʨʦʛʦ ʫʟʣʘ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʦʙʝʛ 

ʟʘʤʝʱʝʥʠʷ, ʜʘʚʰʠʡ ʧʦʣʥʦʮʝʥʥʳʡ ʢʦʣʦʩ. ɺ ʙʠʦʪʠʧʝ çɹè ʧʦʩʣʝ ʟʘʩʫʭʠ I ʚʩʝ 

ʨʘʩʪʝʥʠʷ ʩʦʭʨʘʥʠʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʦʙʨʘʟʦʚʘʣʠ ʧʦʣʥʦʮʝʥʥʳʝ ʟʝʨʥʦʚʢʠ. 

ɿʘʩʫʭʘ, ʧʨʦʜʦʣʞʘʚʰʘʷʩʷ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʟʘʚʷʜʘʥʠʷ 

ʨʘʩʪʝʥʠʡ, ʨʝʟʢʦ ʩʥʠʟʠʣʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʙʠʦʪʠʧʝ çɸè, ʯʪʦ ʧʨʠʚʝʣʦ 

ʢ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʡ ʧʦʪʝʨʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʋ ʨʘʩʪʝʥʠʡ ʚ ʙʠʦʪʠʧʝ çɹè 

ʫʤʝʥʴʰʠʣʘʩʴ ʨʝʘʣʠʟʘʮʠʷ ʟʘʣʦʞʠʚʰʠʭʩʷ ʥʘ VI ʵʪʘʧʝ ʮʚʝʪʢʦʚʳʭ ʟʘʯʘʪʢʦʚ ʚ 

ʟʝʨʥʦʚʢʠ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʧʦʪʝʨʝʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʩʥʠʟʠʣʦ 

ʫʨʦʞʘʡ ʟʝʨʥʘ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʘʟʦʪʥʳʤ ʧʠʪʘʥʠʝʤ ʩʥʠʞʘʣʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʨʠ ʦʙʝʠʭ ʠʟʫʯʘʝʤʳʭ ʟʘʩʫʭʘʭ. 

ʇʦʯʚʝʥʥʘʷ ʟʘʩʫʭʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʢʨʠʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʦʥʪʦʛʝʥʝʟʘ ʧʨʠ ʟʘʢʣʘʜʢʝ 

ʵʣʝʤʝʥʪʦʚ ʛʝʥʝʨʘʪʠʚʥʦʡ ʩʬʝʨʳ ʥʘ ʘʧʝʢʩʝ ʛʣʘʚʥʦʛʦ ʧʦʙʝʛʘ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʦʚʨʝʞʜʘʝʪ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʫʱʠʝ ʚ ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʩʪʝʥʠʷ ï ʙʠʦʪʠʧ çɸè. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʩʪʝʥʠʡ ʚʪʦʨʦʛʦ ʙʠʦʪʠʧʘ ï çɹè. 

ʅʘʙʣʶʜʘʝʤʳʝ ʨʘʟʣʠʯʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʘʜʘʧʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʩʦʨʪʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʚʠʜʘ ʧʨʠ ʩʪʨʝʩʩʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. 
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Background. The global climate change and increasing aridity raise the need 

for physiological studies on the adaptive potential of varieties of cultivated plants. 

Intravarietal differences are usually not taken into account, which reduces the 

objectivity of the assessment of sustainability of a variety and its vitability in 

ontogeny. With this in view, we studied the effect of soil drought on the response of 

individual plants divided into biotypes according to their growth rate at the early 

stages of organogenesis. Objective: Varieties of spring barley (Hordeum vulgare L.) 

and spring wheat (Triticum aestivum L.) were grown in the laboratory and pot 

experiments. Materials and methods. At the early stages of seed germination 

biotypes with high ïñAò and slow ïñBò growth rate were formed. Selected biotypes in 

spring barley varieties were germinated on the sucrose solution. The wheat seedlings 

were grown in soil culture until maturity on two nitrogen nutrition backgrounds. At 

the VI stage of organogenesis during the laying of flowers on the cone of growth of 

the main shoot watering was stopped before the onset of the humidity of sustainable 

wilting (drought I). To enhance stress drought duration was increased to 5 days 

(drought II). Before and after the end of stress was determined by wet and dry weight 
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of leaf, its water content, membrane permeability to electrolytes and viability of the 

growth cone. Results and conclusions. Under optimum growing conditions the 

differences between biotypes remained until the end of the juvenile period, then they 

were leveled and manifested during the laying of the embryonic ear on the main shoot. 

Under the action of water stress, varietal heterogeneity of the population was 

manifested, associated with the presence of biotypes with unequal reactions to adverse 

factors. The plants in the biotypes differed in water content in the leaf, membrane 

permeability to electrolytes and viability on the growth cone. The vitality of the plants 

in biotypes depended on the duration of stress and the level of nitrogen nutrition after 

mild drought I. For all plants in the biotype ñAò, physiological indicators were worse 

than in the biotype ñBò. In the further process of growth and development of plants 

from plant parts in the biotype ñAò apex of increasing plants died, the other part of the 

apex was killed, but at the second internode dormant buds formed the replacement 

shoot that gave grain yield. In biotype ñBò after drought I all plants maintained their 

viability and formed full grains. During prolonged drought II, viability decreased, 

which led to a complete loss of productivity. The plants at the VI stage of floral 

primordia in grains, along with the destruction of individual plants, have reduced the 

productivity of wheat. Increasing the supply of plant nitrogen nutrition reduced 

viability and productivity in all variants. Soil drought in the current critical period of 

ontogenesis, when the generative elements of the sphere are formed at the apex of the 

main shoot, to a greater extent damages the plants which are actively growing in the 

juvenile period (biotype ñAò). The productivity of varieties is formed by the plants of 

the second biotype. The observed differences are a manifestation of an adaptive 

strategy of varieties aimed at preserving the species under stress conditions. 

 

Key words: wheat, barley, high-quality populations, drought. 

 

ɺʚʝʜʝʥʠʝ 
 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʠʟʫʯʝʥʠʠ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʨʘʩʪʝʥʠʡ ʧʨʠ ʜʝʡʩʪʚʠʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʨʪʦʚʳʭ ʧʦʧʫʣʷʮʠʡ. 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʨʝʘʣʠʟʘʮʠʠ ʤʦʨʬʦʛʝʥʝʟʘ ʫ ʨʘʩʪʝʥʠʡ ʦʜʥʦʛʦ ʩʦʨʪʘ 

ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʥʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ, 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʛʘʙʠʪʫʩʫ ʠ ʪʝʤʧʘʤ ʨʦʩʪʘ (Morozova, 2002). ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ɹ. ʇʨʦʭʦʨʝʥʢʦ (Prokhorenko, 2008), ʚʳʷʚʣʝʥʘ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʚʳʩʦʪʝ, ʧʣʦʱʘʜʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʯʠʩʣʫ ʢʦʣʦʩʢʦʚ ʠ ʟʝʨʝʥ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʥʘʣʠʯʠʝ 

ʨʘʩʪʝʥʠʡ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʧʦʟʚʦʣʷʝʪ 

ʧʦʧʫʣʷʮʠʠ ʧʦʣʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʙʳʪʴ ʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ɺʠʜʠʤʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʦʨʪʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʦʧʪʠʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʡ 

ʟʝʨʥʦʚʢʠ ʠ ʢʦʥʢʨʝʪʥʳʭ ʤʠʢʨʦʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ɺʥʫʪʨʠʩʦʨʪʦʚʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʢʦʣʝʙʘʥʠʷ ʫʨʦʞʘʷ ʧʦ ʛʦʜʘʤ ʠʟ-ʟʘ 

ʩʜʚʠʛʘ ʙʠʦʪʠʧʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʢʘʢ 

ʩʦʨʪʘ ʩʦʩʪʦʷʪ ʠʟ ʙʠʦʪʠʧʦʚ, ʥʝʨʘʚʥʦʮʝʥʥʳʭ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

(Akulinichev, 1992); Suvorov, Malôceva, 1996). 

ʅʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʙʠʦʪʠʧʦʚ ʧʰʝʥʠʮʳ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʩʦʨʪ, ʫʢʘʟʳʚʘʝʪʩʷ ʪʘʢʞʝ ʚ ʨʷʜʝ ʨʘʙʦʪ (Absattarova, 1999; Eremenko, 2002; 

Bajmagambetovoj, 2007; Ajtymbetovoj, 2008).  

ʅʘʨʷʜʫ ʩ ʚʠʜʠʤʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʩʦʨʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʢʨʳʪʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ 

ʦʥʪʦʛʝʥʝʟʘ. ʇʦ ʤʥʝʥʠʶ ʊ. ʅ. ʐʤʘʥʘʝʚʦʡ (Shmanaeva, 1987) ʠ 

ʀ. ʄ. ʄʦʣʯʘʥʘ (Molchan, 1987), ʩʦʨʪʦʚʘʷ ʧʦʧʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʝʡʩʷ ʧʦʣʠʤʦʨʬʥʦʡ ʩʠʩʪʝʤʦʡ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʢʦʪʦʨʦʡ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ. 

ʈʘʟʣʦʞʝʥʠʝ ʩʦʨʪʦʚʳʭ ʧʦʧʫʣʷʮʠʡ ʥʘ ʵʢʦʵʣʝʤʝʥʪʳ ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ 

ʥʝʦʧʪʠʤʘʣʴʥʳʭ ʬʦʪʦʧʝʨʠʦʜʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʜʝʡʩʪʚʠʠ g-

ʠʟʣʫʯʝʥʠʷ, ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʠʟʤʝʥʝʥʠʠ ʚʝʣʠʯʠʥʳ 

ʵʜʘʬʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (Sinskaya, 1963; Barashkova, 1987; Guzhov, 

1981; Udovenko, 1995; Nikolaenko, 1999). 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʥʫʪʨʠʩʦʨʪʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘʨʘʩʪʘʶʱʝʡ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʠ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
 

ɼʣ̫ ʦʮʝʥʢʠ ʚʥʫʪʨʠʩʦʨʪʦʚʦʡ ʨʝʘʢʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 

ʚʦʜʥʳʡ ʩʪʨʝʩʩ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʦʧʳʪʳ ʩ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʝʡ ʩʦʨʪʘ óʈʦʜʠʥʘô ʠ ʜʚʫʤʷ ʩʦʨʪʘʤʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ï 

óʅʫʨô, óɿʘʟʝʨʩʢʠʡ 85ô. 

ʇʨʠ ʦʮʝʥʢʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʨʪʦʚʦʡ ʧʦʧʫʣʷʮʠʠ 

ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʨʦʩʪʘ, ʨʘʟʜʝʣʷʷ ʩʦʨʪʘ ʥʘ 

ʛʨʫʧʧʳ ʧʦ ʩʢʦʨʦʩʪʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ, ʤʘʨʢʠʨʫʷ ʧʨʠ ʵʪʦʤ 

ʛʣʘʚʥʳʡ ʧʦʙʝʛ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʯʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʥʘ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ. ʇʠʪʘʪʝʣʴʥʳʝ ʩʦʣʠ ʚʥʦʩʠʣʠ ʧʨʠ ʟʘʢʣʘʜʢʝ ʦʧʳʪʘ 

(Zhurbickij, 1968). ɺ ʦʧʳʪʘʭ ʩ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝʡ ʜʦʟʳ ʘʟʦʪʘ ʚʘʨʴʠʨʦʚʘʣʠ 

ʦʪ 125 (N1) ʜʦ 600 (N2)ʤʛ/ʢʛ ʧʦʯʚʳ. ʋʨʦʚʝʥʴ ʬʦʩʬʦʨʥʦ-ʢʘʣʠʡʥʦʛʦ 



ʊʨʫʜʳ ʧʦ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝ, ʛʝʥʝʪʠʢʝ ʠ ʩʝʣʝʢʮʠʠ 

406 

 

ʧʠʪʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʣ ʙʝʟʜʝʬʠʮʠʪʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʦʯʚʝʥʥʫʶ ʟʘʩʫʭʫ ʤʦʜʝʣʠʨʦʚʘʣʠ ʧʫʪʝʤ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʣʠʚʘ ʥʘ VI ʵʪʘʧʝ 

ʦʨʛʘʥʦʛʝʥʝʟʘ, ʢʨʠʪʠʯʝʩʢʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. 

ʆʢʦʥʯʘʥʠʝ ʟʘʩʫʭʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʥʘʩʪʫʧʣʝʥʠʶ ʚʣʘʞʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʟʘʚʷʜʘʥʠʷ (ɺʋɿ) ʨʘʩʪʝʥʠʡ, ʯʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʦʯʚʦʡ 14% 

ʇɺ (ʧʦʣʥʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ) ï ʟʘʩʫʭʘ I. ɺ ʦʧʳʪʘʭ ʩ ʧʰʝʥʠʮʝʡ ʜʣʷ ʫʩʠʣʝʥʠʷ 

ʩʪʨʝʩʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʩʫʭʠ ʫʚʝʣʠʯʠʚʘʣʠ ʝʱʝ ʥʘ 5 

ʩʫʪʦʢ ï ʟʘʩʫʭʘ II . 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʦʮʝʥʠʚʘʣʠ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʜʣʠʥʫ ʘʧʝʢʩʦʚ ʠʟʤʝʨʷʣʠ ʧʦʜ ʙʠʥʦʢʫʣʷʨʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʄɹʉ-2, 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʘʧʝʢʩʦʚ ï ʦʢʨʘʰʠʚʘʥʠʝʤ ʩ ʪʝʪʨʘʟʦʣʦʤ (Pershin, 1972). 

ʕʢʟʦʦʩʤʦʩ ʵʣʝʢʪʨʦʣʠʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʄʝʣʠʭʦʚʫ ʠ ɸʥʝʚʫ (Melikhov, 

Anev, 1985). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 

ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʦʨʛʘʥʦʛʝʥʝʟʘ ʦʪʜʝʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʩʦʨʪʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʛʣʘʚʥʦʛʦ ʧʦʙʝʛʘ: ʙʠʦʪʠʧʳ ʩ ʚʳʩʦʢʦʡ ï çɸè ï ʠ 

ʟʘʤʝʜʣʝʥʥʦʡ ï çɹè ï ʩʢʦʨʦʩʪʴʶ ʨʦʩʪʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʠ ʨʘʟʣʠʯʠʷ 

ʥʠʚʝʣʠʨʦʚʘʣʠʩʴ, ʘ ʥʘ VI ʵʪʘʧʝ ʦʨʛʘʥʦʛʝʥʝʟʘ ʧʨʦʷʚʣʷʣʠʩʴ ʥʘ ʛʝʥʝʨʘʪʠʚʥʦʤ 

ʫʨʦʚʥʝ, ʥʘ ʢʦʥʫʩʝ ʥʘʨʘʩʪʘʥʠʷ ʵʪʦʛʦ ʧʦʙʝʛʘ. 

ɺ ʦʧʳʪʘʭ ʩ ʷʨʦʚʳʤ ʷʯʤʝʥʝʤ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʙʠʦʪʠʧʘʤʠ ʥʘ ʩʪʘʜʠʠ ʧʨʦʨʘʩʪʘʥʠʷ. ʈʘʩʪʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʙʠʦʪʠʧʦʚ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʨʝʘʢʮʠʠ ʥʘ ʦʩʤʦʪʠʯʝʩʢʠʡ ʩʪʨʝʩʩ (ʨʠʩ. 1). ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʫ ʩʦʨʪʘ óʅʫʨô ʚ ʙʠʦʪʠʧʝ çɸè ʥʘ ʨʘʩʪʚʦʨʝ ʩʘʭʘʨʦʟʳ ʩ 

ʦʩʤʦʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ 7 ʘʪʤ. ʙʳʣʘ ʥʘ 40% ʥʠʞʝ ʢʦʥʪʨʦʣʷ (ʅ2ʆ), ʚ 

ʙʠʦʪʠʧʝ çɹè ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 28%. ʋ ʩʦʨʪʘ óɿʘʟʝʨʩʢʠʡ 85ô ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 86 ʠ 41%.  

ʆʮʝʥʠʚʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʥʘʯʘʣʘ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʨʘ ʠ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ 

ʦʚʦʜʥʝʥʥʦʩʪʴ ʣʠʩʪʴʝʚ, ʠʭ ʪʫʨʛʝʩʮʝʥʪʥʦʩʪʴ ʠ ʵʢʟʦʦʩʤʦʩ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʟ 

ʣʠʩʪʴʝʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʣʠʟʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ.  

ʇʨʠ ʥʘʨʘʩʪʘʥʠʠ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ, ʦʙʝʟʚʦʞʠʚʘʥʠʠ ʣʠʩʪʘ ʠ 

ʪʦʨʤʦʞʝʥʠʠ ʨʦʩʪʘ ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ ʜʣʷ 

ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʠʭ ʩʪʨʫʢʪʫʨʳ. 
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ʈʠʩ. 1. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ  

ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʠʧʦʚ 

Fig. 1. Relative growth rate of seedlings of different  

varieties of barley biotypes 

ɼʠʥʘʤʠʢʘ ʵʢʟʦʦʩʤʦʩʘ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʦʪʨʘʞʘʣʘ ʵʪʘʧʳ 

ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʝʨʚʳʡ ʵʪʘʧ ï ʨʝʘʢʮʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʩʪʨʝʩʩ, 

ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ; ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʢʣʶʯʘʣʠʩʴ ʟʘʱʠʪʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʠ ʵʢʟʦʦʩʤʦʩ ʚʦʟʨʘʩʪʘʣ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʨʠ ʚʦʟʦʙʥʦʚʣʝʥʠʠ 

ʧʦʣʠʚʘ ʥʘʙʣʶʜʘʣʦʩʴ ʦʙʨʘʪʠʤʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ʆʜʥʘʢʦ ʝʩʣʠ 

ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʜʦʣʞʘʣʦʩʴ, ʪʦ ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʦʪʤʝʯʘʣʦʩʴ 

ʥʝʦʙʨʘʪʠʤʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʵʢʟʦʦʩʤʦʩʘ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʦʨʛʘʥʠʟʤʘ. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʚ 

ʩʦʨʪʦʧʦʧʫʣʷʮʠʷʭ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʚʝʣʠʯʠʥʝ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʟ 

ʣʠʩʪʴʝʚ (ʨʠʩ. 2). 

ʇʨʠ ʦʜʠʥʘʢʦʚʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ ʫ ʦʜʥʠʭ 

ʨʘʩʪʝʥʠʡ ʵʢʟʦʦʩʤʦʩ ʥʦʩʠʣ ʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ, ʫ ʜʨʫʛʠʭ ï ʚʦʟʨʘʩʪʘʣ 

ʜʘʞʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʪʨʝʩʩʘ ʚ ʨʝʧʘʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʟ ʙʣʠʞʘʡʰʝʛʦ ʣʠʩʪʘ 

ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʘʧʝʢʩʘ. 
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ʈʠʩ. 2. ʕʢʟʦʦʩʤʦʩ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠʟ ʣʠʩʪʴʝʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʟʘʩʫʭʠ ʠ ʚ ʧʝʨʠʦʜ ʨʝʧʘʨʘʮʠʠ 

Fig. 2. Exosmosis of electrolytes from the leaves of spring wheat under the 

influence of drought and during repair 

 

ɼʦ ʥʘʩʪʫʧʣʝʥʠʷ ʩʪʨʝʩʩʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʜʣʠʥʝ ʢʦʥʫʩʘ ʥʘʨʘʩʪʘʥʠʷ, ʤʘʩʩʝ ʠ ʧʣʦʱʘʜʠ ʙʣʠʞʘʡʰʝʛʦ ʢ 

ʢʦʥʫʩʫ ʥʘʨʘʩʪʘʥʠʷ ʣʠʩʪʘ (ʚʪʦʨʦʛʦ ʩʚʝʨʭʫ) (ʪʘʙʣ. 1). 

ɺ ʙʠʦʪʠʧʝ çɸè, ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʦʩʪʘ ʧʨʠ ʧʨʦʨʘʩʪʘʥʠʠ 

ʟʝʨʥʦʚʢʠ, ʙʳʣʠ ʙʦʣʴʰʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʦʥʫʩʘ ʥʘʨʘʩʪʘʥʠʷ, ʘ ʩʳʨʘʷ ʠ 

ʩʫʭʘʷ ʤʘʩʩʘ ʣʠʩʪʘ, ʧʣʦʱʘʜʴ ʭʣʦʨʦʬʠʣʣʦʥʦʩʪʥʦʡ ʯʘʩʪʠ ï ʤʝʥʴʰʝ. 

ʇʨʠ ʥʘʨʘʩʪʘʥʠʠ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʤʘʩʩʘ ʣʠʩʪʴʝʚ ʩʥʠʞʘʣʘʩʴ ʚ ʦʙʦʠʭ 

ʚʳʜʝʣʝʥʥʳʭ ʙʠʦʪʠʧʘʭ ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʦʚʦʜʥʝʥʥʦʩʪʠ ʠ ʘʢʪʠʚʘʮʠʠ 

ʜʳʭʘʥʠʷ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʚʦʜʥʦʛʦ ʩʪʘʪʫʩʘ. ʂʦʣʠʯʝʩʪʚʦ ʙʠʦʤʘʩʩʳ, 

ʪʝʨʷʝʤʦʡ ʣʠʩʪʦʤ ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ ʤʘʩʩʳ ʣʠʩʪʘ (R), ʙʳʣʦ ʙʦʣʴʰʝ ʫ 

ʨʘʩʪʝʥʠʡ ʙʠʦʪʠʧʘ çɸè. ʂ ʤʦʤʝʥʪʫ ʥʘʩʪʫʧʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʟʘʚʷʜʘʥʠʷ, ʨʘʩʪʝʥʠʷ ʙʠʦʪʠʧʘ çɹè ʥʘʭʦʜʠʣʠʩʴ ʚ ʣʫʯʰʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʆʥʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʨʘʩʪʝʥʠʷ ʙʠʦʪʠʧʘ çɸè ʧʦ ʤʘʩʩʝ ʣʠʩʪʴʝʚ, ʠʭ 

ʦʚʦʜʥʝʥʥʦʩʪʠ. 

ɺ ʦʧʳʪʘʭ ʩ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝʡ ʯʝʨʝʟ 10 ʩʫʪʦʢ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʟʘʩʫʭʠ 

ʚ ʨʝʧʘʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʙʠʦʪʠʧʝ çɸè ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʨʠ ʛʨʫʧʧʳ 

ʨʘʩʪʝʥʠʡ. ʋ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʢʦʥʫʩʳ ʥʘʨʘʩʪʘʥʠʷ ʙʳʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳ ʠ 

ʘʢʪʠʚʥʦ ʨʦʩʣʠ (ʪʘʙʣ. 2). ʋ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʪʝʤʧʳ ʨʦʩʪʘ ʙʳʣʠ ʥʠʞʝ, ʥʦ 

ʨʘʩʪʝʥʠʷ ʙʳʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ ʧʦʪʝʨʷʣʘ 
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ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʫʩʦʚ ʥʘʨʘʩʪʘʥʠʷ, ʦʥʠ ʧʨʝʢʨʘʪʠʣʠ ʨʘʩʪʠ ʠ 

ʨʘʟʚʠʚʘʪʴʩʷ, ʦʜʥʘʢʦ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʣʠʩʪʴʷ ʘʢʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ. ɺ ʙʠʦʪʠʧʝ çɹè ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʜʚʝ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ ï 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʠ ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʠʝ, ʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʨʦʩʪʘ. 

ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʚ ʩʦʨʪʦʚʦʡ ʧʦʧʫʣʷʮʠʠ 

ʧʨʦʜʦʣʞʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ʂ ʢʦʥʮʫ 

ʚʝʛʝʪʘʮʠʠ ʚ ʙʠʦʪʠʧʝ çɸè 12% ʨʘʩʪʝʥʠʡ ʵʣʠʤʠʥʠʨʦʚʘʣʠ ʠʟ ʧʦʩʝʚʘ, ʫ 24% 

ï ʚʝʨʭʫʰʢʘ ʛʣʘʚʥʦʛʦ ʧʦʙʝʛʘ ʧʦʪʝʨʷʣʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʦʜʥʘʢʦ ʠʟ 

ʩʧʷʱʝʡ ʧʦʯʢʠ ʤʝʞʜʦʫʟʣʠʷ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʦʙʝʛ ʟʘʤʝʱʝʥʠʷ. ʈʘʟʚʠʪʠʝ 

ʧʦʙʝʛʦʚ ʟʘʤʝʱʝʥʠʷ ʰʣʦ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ ʟʘ ʩʯʝʪ ʫʪʠʣʠʟʘʮʠʠ 

ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ʧʦʛʠʙʰʝʛʦ ʧʦʙʝʛʘ. ʕʪʠ 

ʧʦʙʝʛʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʝ 

ʠʩʧʳʪʳʚʘʷ ʝʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʪʠʧʦʚ ʧʰʝʥʠʮʳ 

Table 1. Wheat biotypes characteristics 

 

ɹʠʦʪʠʧ 

ʉʳʨʘʷ 

ʤʘʩʩʘ 

ʣʠʩʪʘ, 

ʤʛ 

ʉʢʦʨʦʩʪʴ 

ʨʦʩʪʘ 

(R), 

ʤʛ/ʤʛ 

ʩʫʪʢʠ 

ʉʫʭʘʷ 

ʤʘʩʩʘ 

ʣʠʩʪʘ, 

ʤʛ 

ʆʚʦʜʥʝʥʥʦʩʪʴ 

ʣʠʩʪʘ, % 

ʇʣʦʱʘʜʴ 

ʟʝʣʝʥʦʡ 

ʯʘʩʪʠ 

ʣʠʩʪʘ, 

ʩʤ
2
 

ɼʣʠʥʘ 

ʘʧʝʢʩ

ʘ, ʤʤ 

 ɼʦ ʟʘʩʫʭʠ 

ɸ 214,2 ï 41,3 79,7 13,2 9,1 

ɹ 281,0 ï 53,1 81,1 16,8 7,3 

 ʇʨʠ ɺʋɿ* (ʟʘʩʫʭʘ I) 

ɸ 80,6 ï0,113 28,6 64,3 9,4 11,0 

ɹ 134,7 ï0,088 40,5 71,1 13,6 7,1 

 ʇʨʠ ɺʋɿ*+5 (ʟʘʩʫʭʘ II ) 

ɸ 90,0 ï 48,6 54,0 3,7 7,6 

ɹ 101,0 ï ï 58,8 5,7 5,9 

 

*ɺʋɿ ï ʚʣʘʞʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʛʦ ʟʘʚʷʜʘʥʠʷ 

 

ɸʥʘʣʦʛʠʯʥʳʝ ʬʘʢʪʦʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʙʝʛʦʚ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʫʩʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʦʨʛʘʥʦʚ, ʦʪʤʝʯʘʣʠ ʉ. ɸ. ʄʦʢʨʠʜʦʚʘ (Mocridova, 1979), ɸ. ʄ. ɺʦʣʢʦʚʘ ʠ 

ɻ. ɺ. ʋʜʦʚʝʥʢʦ (Volkova, Udovenko, 1985). 
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ʉʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚʪʦʨʠʯʥʳʝ ʧʦʙʝʛʠ ʧʦ ʯʠʩʣʫ ʤʘʩʩʳ ʟʝʨʝʥ ʩ 

ʢʦʣʦʩʘ ʫʩʪʫʧʘʣʠ ʨʘʩʪʝʥʠʷʤ ʩ ʧʦʣʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʦʜʥʘʢʦ ʧʨʝʚʦʩʭʦʜʠʣʠ 

ʨʘʩʪʝʥʠʷ, ʧʝʨʝʞʠʚʰʠʝ ʩʪʨʝʩʩ. ɺ ʙʠʦʪʠʧʝ çɹè 97% ʨʘʩʪʝʥʠʡ ʧʝʨʝʞʠʣʠ 

ʩʪʨʝʩʩ ʠ ʦʩʪʘʣʠʩʴ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ. 

ʇʨʠ ʧʨʦʜʦʣʞʝʥʠʠ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʟʘʚʷʜʘʥʠʷ, ʢʦʛʜʘ ʧʦʯʚʝʥʥʘʷ ʚʣʘʛʘ ʩʪʘʣʘ 

ʥʝʜʦʩʪʫʧʥʦʡ ʨʘʩʪʝʥʠʷʤ, ʦʪʤʝʯʘʣʦʩʴ ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʦʚʦʜʥʝʥʥʦʩʪʠ 

ʣʠʩʪʴʝʚ, ʠʭ ʙʠʦʤʘʩʩʳ ʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʙʣʠʟʢʦʡ 

ʦʚʦʜʥʝʥʥʦʩʪʠ ʣʠʩʪʴʝʚ ʚ ʙʠʦʪʠʧʘʭ çɸè ʠ çɹè ʯʠʩʣʦ ʨʘʩʪʝʥʠʡ ʩ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ ʢʦʥʫʩʘʤʠ ʥʘʨʘʩʪʘʥʠʷ ʚ ʙʠʦʪʠʧʝ çɹè ʙʳʣʦ ʚ ʯʝʪʳʨʝ 

ʨʘʟʘ ʙʦʣʴʰʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʵʪʦʛʦ 

ʙʠʦʪʠʧʘ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 3. ɺʣʠʷʥʠʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʘʟʦʪʦʤ ʠ ʞʝʩʪʢʦʩʪʠ ʟʘʩʫʭʠ ʥʘ 

ʙʠʦʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʈʦʜʠʥʘ, % 

Fig. 3. Influence of nitrogen availability and rigidity of the drought on the 

biotic composition of spring wheat variety Rodina, % 

 

ɺ ʨʝʧʘʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʯʝʨʝʟ 10 ʩʫʪʦʢ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʟʘʩʫʭʠ II  

(ʞʝʩʪʢʦʡ), ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʙʠʦʪʠʧʘʤʠ ʧʦ ʯʠʩʣʫ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʦʩʦʙʝʡ 

ʫʩʫʛʫʙʠʣʠʩʴ. ɺ ʙʠʦʪʠʧʝ çɸè ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʠʣʦ 20%, ʘ ʚ ʙʠʦʪʠʧʝ 

çɹè ï 40%. ʋ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʨʘʩʪʝʥʠʡ ʙʠʦʪʠʧʘ çɹè ʙʳʣʠ ʚʳʰʝ ʩʳʨʘʷ ʠ 

ʩʫʭʘʷ ʙʠʦʤʘʩʩʘ ʣʠʩʪʴʝʚ, ʠʭ ʦʚʦʜʥʝʥʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʥʘʩʳʱʝʥʠʶ, ʚ 
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1,5 ʨʘʟʘ ʙʦʣʴʰʝ ʜʣʠʥʘ ʢʦʣʦʩʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʤ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠʭ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ.  

 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʪʠʧʦʚ ʧʰʝʥʠʮʳ ʚ ʧʝʨʠʦʜ ʨʝʧʘʨʘʮʠʠ 

Table 2. Characteristics of wheat biotypes during repair 
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A 

ɾʠʟʥʝ-

ʩʧʦʩʦʙʥʳʝ 

62,5 7,36 0,148 149,0 0,054 38,7 73,5 10,1 

ɿʘʤʝʜʣʝʥʠʝ 

ʨʦʩʪʘ 

18,7 3,07 0,109 94,0 0,013 18,1 74,0 4,4 

ʅʝʞʠʟʥʝ-

ʩʧʦʩʦʙʥʳʝ 

18,8 1,03 0,027 159,9 0,059 40,2 75,0 12,3 

ɹ 

ɾʠʟʥʝ-

ʩʧʦʩʦʙʥʳʝ 

65,0 7,53 0,155 308,1 0,071 75,0 75,4 18,6 

ɿʘʤʝʜʣʝʥʠʝ 

ʨʦʩʪʘ 

35,0 4,34 0,127 128,8 0,004 32,6 74,6 11,6 

 

ʇʦʩʣʝ ʞʝʩʪʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʩʝ ʨʘʩʪʝʥʠʷ ʚ ʙʠʦʪʠʧʝ 

çɸè ʧʦʛʠʙʣʠ, ʘ ʚ ʙʠʦʪʠʧʝ çɹè ʫ 18% ʨʘʩʪʝʥʠʡ ʩʦʭʨʘʥʠʣʘʩʴ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʠ ʦʥʠ ʜʘʣʠ ʟʝʨʥʦʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʇʨʦʷʚʣʝʥʠʝ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʩʦʨʪʘ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ 

ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʠ ʟʘʚʠʩʝʣʦ ʦʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʘʟʦʪʥʳʤ ʧʠʪʘʥʠʝʤ. ʅʘ 

ʧʦʥʠʞʝʥʥʦʤ ʘʟʦʪʥʦʤ ʬʦʥʝ ʨʝʘʢʮʠʷ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʩʦʨʪʦʧʦʧʫʣʷʮʠʶ, ʙʳʣʘ ʙʣʠʟʢʦʡ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʧʦʙʝʛʘ 

ʩʥʠʞʘʣʘʩʴ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ. ʅʘ ʚʳʩʦʢʦʤ ʘʟʦʪʥʦʤ 

ʬʦʥʝ ʧʨʦʷʚʣʷʣʘʩʴ ʢʨʠʧʪʦʛʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʦʨʪʘ: ʫ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʨʝʜʫʢʮʠʷ ʮʚʝʪʦʯʥʳʭ ʟʘʯʘʪʢʦʚ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʣʦ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ, ʫ ʜʨʫʛʦʡ ʯʘʩʪʠ ʛʣʘʚʥʳʡ ʧʦʙʝʛ 

ʧʦʛʠʙʘʣ, ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʧʦʙʝʛʦʚ ʟʘʤʝʱʝʥʠʷ, 

ʪʨʝʪʴʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʡ ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʣʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʦʛʠʙʘʣʘ. 
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ʏʠʩʣʦ ʨʘʩʪʝʥʠʡ ʚ ʢʘʞʜʦʤ ʙʠʦʪʠʧʝ ʟʘʚʠʩʝʣʦ ʢʘʢ ʦʪ ʫʩʣʦʚʠʡ ʘʟʦʪʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʪʘʢ ʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʩʫʭʠ (ʨʠʩ. 3). ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʞʝʩʪʢʦʩʪʠ ʟʘʩʫʭʠ ʥʘ ʚʳʩʦʢʦʤ ʘʟʦʪʥʦʤ ʬʦʥʝ ʚʦʟʨʘʩʪʘʣʦ ʯʠʩʣʦ ʨʘʩʪʝʥʠʡ ʩ 

ʧʦʛʠʙʰʠʤ ʛʣʘʚʥʳʤ ʧʦʙʝʛʦʤ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤ ʦʟʝʨʥʝʥʥʳʝ ʧʦʙʝʛʠ 

ʟʘʤʝʱʝʥʠʷ ʧʦʩʣʝ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʧʦʣʠʚʘ ʚ ʧʝʨʠʦʜ ʨʝʧʘʨʘʮʠʠ. 

ʋʚʝʣʠʯʠʚʘʣʦʩʴ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʠʤʠʥʠʨʦʚʘʚʰʠʭ ʨʘʩʪʝʥʠʡ. ʅʘ 

ʧʦʥʠʞʝʥʥʦʤ ʘʟʦʪʥʦʤ ʬʦʥʝ ʟʘʩʫʭʘ, ʧʨʦʜʦʣʞʘʚʰʘʷʩʷ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʟʘʚʷʜʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʨʠʚʝʣʘ ʢ ʥʘʨʫʰʝʥʠʶ 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʩʦʨʪʘ ʠ ʨʘʟʣʦʞʝʥʠʶ ʩʦʨʪʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʥʘ ʙʠʦʪʠʧʳ. 

ʏʠʩʣʦ ʨʘʩʪʝʥʠʡ ʩ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʚʝʨʭʫʰʢʦʡ ʧʦʙʝʛʘ ʫʤʝʥʴʰʠʣʦʩʴ ʩ 96 

ʜʦ 59%. ʋ 38% ʨʘʩʪʝʥʠʡ ʚʝʨʭʫʰʢʘ ʛʣʘʚʥʦʛʦ ʧʦʙʝʛʘ ʧʦʪʝʨʷʣʘ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʥʦ ʨʘʩʪʝʥʠʷ ʩʦʭʨʘʥʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʪʨʝʩʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɸʥʘʣʦʛʠʯʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʦʨʪʘ ʦʪʤʝʯʘʣʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɹ. ɸ. ʂʦʤʘʨʦʚ ʠ ʅ. ɺ. ɿʦʙʦʚʘ 

(Komarov, 1994; Zobova, 2001). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘʨʘʩʪʘʶʱʝʡ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʦʜʠʥʘʢʦʚʘʷ ʨʝʘʢʮʠʷ ʨʘʩʪʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʦʨʪʦʚʫʶ 

ʧʦʧʫʣʷʮʠʶ. ʏʘʩʪʴ ʨʘʩʪʝʥʠʡ ʙʳʩʪʨʝʝ ʦʙʝʟʚʦʞʠʚʘʝʪʩʷ, ʫ ʥʠʭ ʨʘʥʴʰʝ 

ʦʪʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʠ ʦʥʠ ʧʦʛʠʙʘʶʪ. ɼʨʫʛʠʝ ʟʘʤʝʜʣʷʶʪ 

ʪʝʤʧʳ ʨʦʩʪʘ ʚʦ ʚʨʝʤʷ ʩʪʨʝʩʩʘ, ʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʨʦʩʪʘ 

ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʩʪʨʝʩʩʘ ʠ ʜʘʶʪ ʟʝʨʥʦʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʉʪʝʧʝʥʴ 

ʧʨʦʷʚʣʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʞʝʩʪʢʦʩʪʠ ʩʪʨʝʩʩʘ ʠ ʫʩʣʦʚʠʡ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 
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ʧʨʠʟʥʘʢʦʚ ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, ʩʧʦʩʦʙʥʳʝ 

ʣʝʛʢʦ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʣʘʙʦʨʦʩʣʦʩʪʴʶ ʠ ʪ. ʜ. 

ʇʫʪʝʤ ʛʠʙʨʠʜʠʟʘʮʠʠ ʤʝʞʜʫ ʚʠʜʘʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʣʫʯʝʥʥʳʤʠ 

ʧʦʣʠʧʣʦʠʜʘʤʠ ʩʦʟʜʘʥʳ ʛʝʥʦʪʠʧʳ, ʩʦʯʝʪʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʜʦʥʦʨʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʨʦʜʘ Prunus ʚʳʚʝʜʝʥʳ 17 ʢʣʦʥʦʚʳʭ 

ʧʦʜʚʦʝʚ ʜʣʷ ʢʦʩʪʦʯʢʦʚʳʭ ʢʫʣʴʪʫʨ. ɺ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ 

ʫʯʘʩʪʚʫʶʪ ʚʠʜʳ: ʘʣʳʯʘ ï P. cerasifera Ehrh., ʤʠʢʨʦʚʠʰʥʷ ʥʠʟʢʘʷ ï P. pumila L. ʠ 

ʚʠʰʥʷ ʃʘʥʥʝʟʘ ï P. lannesiana (Carr.) Wils. ʕʪʠ ʚʠʜʳ ʭʦʨʦʰʦ ʧʝʨʝʜʘʶʪ 

ʧʦʪʦʤʩʪʚʫ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʣʝʛʢʦ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚʝʛʝʪʘʪʠʚʥʦ ʠ ʜʨʫʛʠʝ 

ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ. 

ɺʳʩʦʢʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʥʦʚʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ 

ʢʦʩʪʦʯʢʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʠʣʘ ʠʤ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ ï ʉʐɸ, ɻʦʣʣʘʥʜʠʠ, ʀʩʧʘʥʠʠ, ʋʢʨʘʠʥʝ. 

ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʦʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʦʙʣʘʜʘʶʪ ʢʣʦʥʦʚʳʝ ʧʦʜʚʦʠ ɺɺɸ-1 (P. tomentosa Ĭ P. cerasifera), ʂʫʙʘʥʴ 86 

(P. cerasifera Ĭ P. persica), ʕʚʨʠʢʘ 99 [(P. pumila Ĭ P. salicina) Ĭ P. cerasifera] ï 

ʜʣʷ ʩʣʠʚʳ, ʘʙʨʠʢʦʩʘ, ʧʝʨʩʠʢʘ; ɺʉʃ-2 (P. fruticosa Ĭ P. lannesiana), ʃʎ-52 

[P. cerasus Ĭ (P. cerasus Ĭ P. maackii)] ï ʜʣʷ ʯʝʨʝʰʥʠ ʠ ʚʠʰʥʠ. 
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ʉʨʝʜʠ ʩʣʘʙʦʨʦʩʣʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʚʳʜʝʣʠʣʠʩʴ ɺɺɸ-1, ɺʉɺ-1 

(P. incana Ĭ P. tomentosa), ɹʝʩʪ (P. pumila Ĭ P. cerasifera). ʂʣʦʥʦʚʳʝ ʧʦʜʚʦʠ 

ʂʫʙʘʥʴ 86 ʠ ɺʉɺ-1 ï ʫʩʪʦʡʯʠʚʳʝ ʢ ʭʣʦʨʦʟʫ, ɸʣʘʙ-1 (P. cerasifera Ĭ P. armeniaca) 

ï ʢ ʥʝʤʘʪʦʜʝ Mesocriconema xenoplax (Raski) Luc & Raski. ɺʳʩʦʢʘʷ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʢʦʨʥʝʡ ï ʫ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ɺɺɸ-1, ɼʨʫʞʙʘ 

(P. pumila Ĭ P. armeniaca), ʃʎ-52, ɺʎ-13 [P. cerasus Ĭ (P. maackii Ĭ P. cerasus)], 

ɹʝʩʪ. 

ʇʨʠʚʠʪʳʝ ʥʘ ʥʦʚʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʷʭ ʜʝʨʝʚʴʷ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ 

ʦʪʣʠʯʘʶʪʩʷ ʩʢʦʨʦʧʣʦʜʥʦʩʪʴʶ, ʫʨʦʞʘʡʥʦʩʪʴʶ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʦʡ. ʈʘʟʤʝʨ ʧʣʦʜʦʚ ʥʘ ʵʪʠʭ ʧʦʜʚʦʷʭ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʜʝʨʝʚʴʷʭ, ʧʨʠʚʠʪʳʭ 

ʥʘ ʩʠʣʴʥʦʨʦʩʣʳʝ ʩʝʤʝʥʥʳʝ ʧʦʜʚʦʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʦʬʦʥʜ, ʢʣʦʥʦʚʳʝ ʧʦʜʚʦʠ, ʜʦʥʦʨʳ, ʛʝʥʦʪʠʧ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʨʝʙʨʠʜʠʥʛ, ʛʠʙʨʠʜʳ, ʚʠʜʳ, ʧʨʠʟʥʘʢʠ. 
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Plant Genetic Resources, Krasnodar Region, Krymsk, Russian Federation,  
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Sources and donors were selected from the genetic diversity of Prunus L. 

numbering over 5000 genotypes maintained at Krymsk Experiment Breeding Station 

and used in clonal rootstock breeding programmes to enhance such important traits as: 

adaptability to biotic and abiotic stresses, easy vegetative reproduction ability, 

dwarfness, etc. Using hybridization between species and artificially obtained 

polyploids, genotypes combining several donor properties have been produced. With 

the use of wild Prunus species 17 clonal rootstocks for stone fruit crops have been 

bred. Pedigrees of a majority of them contain the following species: myrobʘlan plum 

(P. cerasifera Ehrh.), sand cherry (P. pumila L.) and kawazu-zakura cherry 

(P. lannesiana (Carr.) Wils.). These species transfer adaptability, easy vegetative 

reproduction and other valuable features to their progeny well enough. High 

adaptability possessed by most of the new clonal rootstocks of stone fruits allowed 

them to express themselves positively in various regions of Russia and other countries: 

United States, Netherlands, Spain, Ukraine, etc. Adaptability to different growing 

conditions was especially high in clonal rootstocks VVA-1 

(P. tomentosa Ĭ P. cerasifera), Kuban 86 (P. cerasifera Ĭ P. persica), and Eurika 99 

[(P. pumila Ĭ P. salicina) Ĭ P.cerasifera] ï for plums, apricots, peaches; VSL-2 

(P. fruticosa Ĭ P. lannesiana), and LC-52 [P. cerasus Ĭ (P. cerasus Ĭ P. maackii)] ï 

mailto:kross67@mail.ru
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for sweet cherry and sour cherry. Among dwarfing clonal rootstocks the best were 

VVA -1, VSV-1 (P. incana Ĭ P. tomentosa), and Best (P. pumila Ĭ P. cerasifera). 

Clonal rootstocks Kuban 86 and VSV-1 were resistant to chlorosis, while Alaba-1 

(P. cerasifera Ĭ P. armeniaca) to nematode Mesocriconema xenoplax (Raski) Luc 

et Raski. High frost resistance of their roots was shown by clonal rootstocks VVA-1, 

Druzba (P. pumila Ĭ P. armeniaca), LC-52, LC-13 [P. cerasus Ĭ (P. maackii 

Ĭ P. cerasus)], and Best. 

When grafted on new clonal rootstocks, trees of different varieties 

demonstrate early fruiting, high yield, and well-developed root system. The fruit on 

these rootstocks are no smaller in size than those of the trees grafted on vigorous seed 

rootstocks.  

 

Key words: genetic diversity, clonal rootstocks, donors, genotype, resistance, 

prebreeding, hybrids, species, traits. 

 

ɹʦʣʴʰʦʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚʠʜʦʚ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʡ ʚ 

ʛʝʥʦʬʦʥʜʝ ʨʦʜʘ Prunus L., ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʠʟ ʝʛʦ ʩʦʩʪʘʚʘ ʠʩʪʦʯʥʠʢʠ 

ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʢʦʩʪʦʯʢʦʚʳʭ 

ʢʫʣʴʪʫʨ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ (ɽremin, 2009). 

ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʘʣʠʟʫʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʤʝʶʱʠʝʩʷ ʫ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ 

ʢʦʩʪʦʯʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʚʳʚʝʜʝʥʠʝ ʥʦʚʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ. 

ʕʪʦʛʦ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʣʦʜʦʚʦʜʩʪʚʦ. 

ʍʦʪʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʨʷʜʝ ʩʪʨʘʥ ʜʦʩʪʠʛʥʫʪʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ, 

ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʧʦʣʫʯʝʥʦ ʩ ʫʯʘʩʪʠʝʤ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʨʦʜʘ Prunus (Eremin et al., 2000; Eremin, Podorozhnyj, 

2011), ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʥʦʚʦʛʦ 

ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʛʝʥʦʬʦʥʜʘ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʦʯʝʚʠʜʥʘ. 

ʅʘ ʂʨʳʤʩʢʦʡ ʦʧʳʪʥʦ-ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ (ʂʨʳʤʩʢʘʷ ʆʉʉ) ʥʘ 

ʙʘʟʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʟʜʝʩʴ ʛʝʥʦʬʦʥʜʘ ʚʠʜʦʚ ʨʦʜʘ Prunus, 

ʥʘʩʯʠʪʳʚʘʶʱʝʛʦ ʩʚʳʰʝ 5000 ʛʝʥʦʪʠʧʦʚ, ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʚʳʚʝʜʝʥʠʶ 

ʥʦʚʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʜʣʷ ʢʦʩʪʦʯʢʦʚʳʭ ʢʫʣʴʪʫʨ. ʕʪʠ ʧʦʜʚʦʠ 

ʧʦʣʫʯʝʥʳ: 1) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʛʝʥʦʪʠʧʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ 

ʚʠʜʦʚ Prunus, 2) ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʚʠʜʦʚʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʜʝʣʝʥʠʝʤ ʛʠʙʨʠʜʦʚ, ʩʦʯʝʪʘʶʱʠʭ ʩʣʘʙʦʨʦʩʣʦʩʪʴ ʠ ʭʦʨʦʰʫʶ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʠʤ ʢʨʫʛʦʤ ʨʘʟʣʠʯʥʳʭ ʢʦʩʪʦʯʢʦʚʳʭ 

ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʟʤʥʦʞʘʪʴʩʷ ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ (ʪʘʙʣ. 1, 2).  
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ʀʟʫʯʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʚʠʜʦʚ ʨʦʜʘ Prunus ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʝʢʦʪʦʨʳʝ ʛʝʥʦʪʠʧʳ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʢʦʩʪʦʯʢʦʚʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʣʦʥʦʚʳʝ ʧʦʜʚʦʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʢʦʣʣʝʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ï ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʫʶ, 

ʧʨʠʟʥʘʢʦʚʫʶ ʠ ʧʦʣʠʛʝʥʦʤʥʫʶ (ʧʦʣʠʧʣʦʠʜʦʚ ʠ ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ). 

ʕʪʠ ʢʦʣʣʝʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʙʦʪʝ ʧʦ ʧʨʝʙʨʠʜʠʥʛʫ ʩ ʮʝʣʴʶ ʩʠʥʪʝʟʘ 

ʥʦʚʳʭ ʜʦʥʦʨʦʚ. ʀʩʪʦʯʥʠʢʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʟʥʘʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʚʳʜʝʣʝʥʳ ʫ 

ʤʥʦʛʠʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʨʦʜʘ Prunus (ʩʤ. ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1. ɼʠʢʦʨʘʩʪʫʱʠʝ ʚʠʜʳ ʨʦʜʘ Prunus L., ʫ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʳ 

ʠʩʪʦʯʥʠʢʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ʚ ʩʝʣʝʢʮʠʠ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ 

Table 1. Wild species of Prunus L. with identified sources of valuable  

traits for clonal rootstock breeding 

 

ɺʠʜ 

ʉ
ʣ
ʘ
ʙ
ʦ
ʨ
ʦ
ʩ
ʣ
ʦ
ʩ
ʪ
ʴ

 

ʃ
ʝ
ʛ
ʢ
ʦ
ʝ
 
ʚ
ʝ
ʛ
ʝ
ʪ
ʘ
ʪ
ʠ
ʚ
ʥ
ʦ
ʝ
 

ʨ
ʘ
ʟ
ʤ
ʥ
ʦ
ʞ
ʝ
ʥ
ʠ
ʝ

 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʟ
ʠ
ʤ
ʥ
ʠ
ʤ
 
ʤ
ʦ
ʨ
ʦ
ʟ
ʘ
ʤ

 

ʚ
ʳ
ʩ
ʦ
ʢ
ʠ
ʤ
 

ʪ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ
ʤ
 

ʣ
ʝ
ʪ
ʦ
ʤ

 
ʠ
ʟ
ʙ
ʳ
ʪ
ʢ
ʫ
 
ʠ
ʟ
ʚ
ʝ
ʩ
ʪ
ʠ
 

(
ʭ
ʣ
ʦ
ʨ
ʦ
ʟ
ʫ
)

 

ʧ
ʝ
ʨ
ʝ
ʫ
ʚ
ʣ
ʘ
ʞ
ʥ
ʝ
ʥ
ʠ
ʶ

 

ʧ
ʦ
ʯ
ʚ
ʝ
ʥ
ʥ
ʳ
ʤ
 

ʧ
ʘ
ʪ
ʦ
ʛ
ʝ
ʥ
ʘ
ʤ

 
1 2 3 4 5 6 7 8 

P. armeniaca L. ï ï + ï ï ï ï 

P. americana Marsh. ï ï + + ï ï ï 

P. bucharica (Korsh.) 

Hand.-Mazz. 

+ ï ï + + ï ï 

P. canescens Bois + + ï ï ï ï ï 

P. cerasifera Ehrh. ï + ï + ï + ï 

P. cocomilia Ten. + ï ï ï ï ï ï 

P. darvasica Temberg ï ï ï ï ï ï ï 

P. dasycarpa Ehrh. + + ï + ï + + 

P. davidiana (Carr.) 

Franch. 

ï ï + ï ï ï + 
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ʧʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 

1 2 3 4 5 6 7 8 

P. fruticosa Pall. + + + + ï ï ï 

P. glandulosa Thunb. + + + ï ï ï ï 

P. incana (Pall.) Batsch + ï + + + ï ï 

P. incisa Thunb. + ï + ï ï ï ï 

P. kansuensis Rehd. + ï ï + ï ï ï 

P. kurilensis Miyabe + ï + ï ï ï ï 

P. lannesiana  

(Carr.) Wils. 

ï + ï + ï ï ï 

P. maackii Rupr. ï + + ï ï ï ï 

P. mahaleb L. ï + + + + ï ï 

P. mandshurica 

(Maxim.) Koehne 

+ ï + ï ï ï ï 

P. maritima Marsh. + ï ï ï ï ï ï 

P. maximowiczii Rupr. ï ï + ï ï ï + 

P. microcarpa 

C. A. Mey. 

+ ï ï + ï ï ï 

P. nana (L.) Stokes + ï + + + + + 

P. nipponica Matsum. + + ï ï ï ï ï 

P. pedunculata (Pall.) 

Maxim. 

+ ï + ï ï ï ï 

P. pensylvanica L.f. ï ï + ï ï ï ï 

P. petunnicovii Rehd.  + ï + + ï ï ï 

P. prostrata Labill. + ï + + ï ï ï 

P. pseudocerasus Lindl. ï + ï ï ï ï ï 

P. pumila L. + + + ï ï ï ï 

P. sachalinensis 

(F. Schmidt) Miyoshi 

ï ï + ï ï ï ï 

P. scoparia Schneid. + ï  + ï ï ï 

P. serrulata Lindl. ï + + ï ï ï ï 

P. sibirica L. + ï + ï ï ï ï 

P. spinosa L. + ï + + + + + 

P. spinosissima Franch. + ï + + ï ï ï 

P. subʩordata Benth. + ï ï ï ï ï ï 

P. tomentosa Thunb. + + + ï ï ï ï 

P. triloba Lindl. + + + ï ï ï ï 

P. ulmifolia Franch. + ï + + ï ï ï 
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ʇʨʦʚʝʜʝʥʠʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʛʝʥʦʬʦʥʜʘ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʢʦʩʪʦʯʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʣʠʰʴ 

ʝʜʠʥʠʯʥʳʝ ʛʝʥʦʪʠʧʳ, ʥʝ ʩʦʯʝʪʘʶʱʠʝ ʩʝʣʝʢʮʠʦʥʥʦ-ʟʥʘʯʠʤʳʝ ʧʨʠʟʥʘʢʠ ʩ 

ʢʦʤʧʣʝʢʩʦʤ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ.  

 

ʊʘʙʣʠʮʘ 2. ʆʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʢʦʩʪʦʯʢʦʚʳʭ 

ʢʫʣʴʪʫʨ ʩʝʣʝʢʮʠʠ ʂʨʳʤʩʢʦʡ ʦʧʳʪʥʦ-ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ 

Table 2. Main traits of stone fruit clonal rootstocks bred at Krymsk 

Experiment Breeding Station 

 
ʇʦʜʚʦʡ ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʉʠʣʘ 

ʨʦʩʪʘ 

ʈʘʟʤʥʦʞʝʥʠʝ 

ʯʝʨʝʥʢʘʤʠ 

ʟʝʣʝʥʳʤʠ ʦʜʨʝʚʝʩʥʝ

ʚʰʠʤʠ 

ɸʣʘʙ-1 P. cerasifera Ĭ P. armeniaca ʧʦʣʫ-

ʢʘʨʣʠʢ 

ʦʪʣʠʯʥʦʝ ʭʦʨʦʰʝʝ 

ɹʝʩʪ  P. pumila Ĭ P. cerasifera ʢʘʨʣʠʢ ʦʪʣʠʯʥʦʝ ʦʪʣʠʯʥʦʝ 

ɺɺɸ-1 P. tomentosa Ĭ P. cerasifera ʢʘʨʣʠʢ ʦʪʣʠʯʥʦʝ ʭʦʨʦʰʝʝ 

ɺʉɺ-1 P. incana Ĭ P. tomentosa ʢʘʨʣʠʢ ʭʦʨʦʰʝʝ ʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦʝ 

ɺʉʃ-1 P. fruticosa Ĭ P. lannesiana ʢʘʨʣʠʢ ʦʪʣʠʯʥʦʝ ʭʦʨʦʰʝʝ 

ɺʉʃ-2 P. fruticosa Ĭ P. lannesiana ʧʦʣʫ-

ʢʘʨʣʠʢ 

ʦʪʣʠʯʥʦʝ ʭʦʨʦʰʝʝ 

ɺʎ-13 P. cerasus Ĭ (P. maackii Ĭ 

P. cerasus) 

ʩʨʝʜʥʷʷ ʭʦʨʦʰʝʝ ʧʣʦʭʦʝ 

ɼʨʫʞʙʘ P. pumila Ĭ P. armeniaca ʧʦʣʫ-

ʢʘʨʣʠʢ 

ʭʦʨʦʰʝʝ ʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦʝ 

ɿʘʨʝʚʦ (P. armeniaca Ĭ P. salicina) Ĭ 

P. cerasifera 

ʩʨʝʜʥʷʷ ʭʦʨʦʰʝʝ ʭʦʨʦʰʝʝ 

ʂʫʙʘʥʴ 86 P. cerasifera  Ĭ P. persica ʩʨʝʜʥʷʷ ʦʪʣʠʯʥʦʝ ʦʪʣʠʯʥʦʝ 

ʃ-2 P. lannesiana ʩʨʝʜʥʷʷ ʭʦʨʦʰʝʝ ʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦʝ 

ʃʎ-52 P. ʩerasus Ĭ (P. cerasus Ĭ 

P. maackii) 

ʩʨʝʜʥʷʷ ʭʦʨʦʰʝʝ ʧʣʦʭʦʝ 

ʈɺʃ-9 (P. cerasus Ĭ P. maackii) Ĭ 

P. lannesiana 

ʧʦʣʫ-

ʢʘʨʣʠʢ 

ʦʪʣʠʯʥʦʝ ʭʦʨʦʰʝʝ 

ʉʧʠʢʝʨ (P. pumila Ĭ P. salicina Ĭ 

P. cerasifera) Ĭ P. salicina 

ʢʘʨʣʠʢ ʦʪʣʠʯʥʦʝ ʭʦʨʦʰʝʝ 

ʌʦʨʪʫʥʘ P. cerasifera ʩʨʝʜʥʷʷ ʦʪʣʠʯʥʦʝ ʭʦʨʦʰʝʝ 

ʕʚʨʠʢʘ 99 (P. pumila Ĭ P. salicina.) Ĭ  

P. cerasifera 

ʧʦʣʫ-

ʢʘʨʣʠʢ 

ʦʪʣʠʯʥʦʝ ʦʪʣʠʯʥʦʝ 
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ʀʟ ʥʦʚʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʂʨʳʤʩʢʦʡ ʆʉʉ, ʪʦʣʴʢʦ ʃ-2 

ʚʳʜʝʣʝʥ ʠʟ ʛʝʥʦʬʦʥʜʘ ʚʠʜʘ P. lannesiana. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʩʷ 

ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʠʩʧʳʪʘʥʠʶ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʘʥʪʠʧʢʠ ï 

P. mahaleb L. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʦʙʨʘʥ ʨʷʜ ʛʝʥʦʪʠʧʦʚ ʵʪʦʛʦ ʚʠʜʘ ʩ ʪʘʢʠʤʠ 

ʚʘʞʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʢʘʢ ʩʣʘʙʦʨʦʩʣʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʭʦʨʦʰʦ 

ʨʘʟʤʥʦʞʘʪʴʩʷ ʦʜʨʝʚʝʩʥʝʚʰʠʤʠ ʯʝʨʝʥʢʘʤʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪʙʦʨʘ 

ʛʝʥʦʪʠʧʦʚ ʩ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʜʣʷ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳ ʚʠʜʳ ʨʦʜʘ Prunus, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʛʝʥʦʬʦʥʜʝ 

ʂʨʳʤʩʢʦʡ ʆʉʉ. ʆʥʠ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʙʨʘʥʥʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ 

ʩʙʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ: ʘʣʳʯʘ ï 

P. cerasifera, ʪʝʨʥ ï P. spinosa L., ʘʥʪʠʧʢʘ ï P. mahaleb L., ʚʠʰʥʷ ʩʪʝʧʥʘʷ 

ï P. fruticosa Pall., ʤʠʥʜʘʣʴ ʥʠʟʢʠʡ (ʙʦʙʦʚʥʠʢ) ï P. nana (L.) Stokes ï ʠ ʨʷʜ 

ʜʨʫʛʠʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʝʣʝʢʮʠʠ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʨʦʜʘ Prunus ʧʦʢʘʟʘʣʦ ʠʭ ʨʘʟʣʠʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʢ ʠʩʭʦʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʳʚʝʜʝʥʠʠ ʧʦʜʚʦʝʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʦʠʩʭʦʞʜʝʥʠʠ 

ʥʘʠʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʢʦʩʪʦʯʢʦʚʳʭ ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ 

ʫʯʘʩʪʚʫʶʪ ʛʝʥʦʪʠʧʳ ʘʣʳʯʠ ʠ ʤʠʢʨʦʚʠʰʥʠ ʥʠʟʢʦʡ ï ʧʨʠ ʚʳʚʝʜʝʥʠʠ 

ʪʘʢʦʚʳʭ ʜʣʷ ʩʣʠʚʳ, ʧʝʨʩʠʢʘ, ʘʙʨʠʢʦʩʘ ʠ ʚʠʰʥʠ ʃʘʥʥʝʟʘ ï ʧʨʠ ʚʳʚʝʜʝʥʠʠ 

ʧʦʜʚʦʝʚ ʜʣʷ ʯʝʨʝʰʥʠ (ʩʤ. ʪʘʙʣ. 2). 

ʀʟ 16 ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ, ʚʳʚʝʜʝʥʥʳʭ ʥʘ ʂʨʳʤʩʢʦʡ ʆʉʉ, ʚ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʚʦʩʴʤʠ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʛʝʥʦʪʠʧʳ ʘʣʳʯʠ, ʫ ʯʝʪʳʨʝʭ ï 

ʤʠʢʨʦʚʠʰʥʠ ʥʠʟʢʦʡ ʠ ʚʠʰʥʠ ʃʘʥʥʝʟʘ, ʛʝʥʦʪʠʧʳ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʜʦʥʦʨʘʤʠ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɺʩʝ ʦʥʠ ʧʝʨʝʜʘʣʠ ʥʦʚʳʤ 

ʢʣʦʥʦʚʳʤ ʧʦʜʚʦʷʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʘʢ ʣʝʛʢʦʝ ʨʘʟʤʥʦʞʝʥʠʝ 

ʦʜʨʝʚʝʩʥʝʚʰʠʤʠ ʯʝʨʝʥʢʘʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʙʦʣʴʰʠʥʩʪʚʫ ʧʘʪʦʛʝʥʦʚ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ ï 

ʚʘʞʥʝʡʰʝʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʙʦʣʴʰʠʥʩʪʚʘ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ 

ʢʦʩʪʦʯʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʧʝʨʝʜ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ ʩʦʨʪʘʤʠ ʠ ʧʦʜʚʦʷʤʠ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʮʝʣʝʡ ʚʦʚʣʝʯʝʥʠʷ ʧʝʨʚʳʭ ʚ ʩʝʣʝʢʮʠʶ ʧʦʜʚʦʝʚ ʷʚʣʷʝʪʩʷ 

ʠʤʝʥʥʦ ʧʝʨʝʜʘʯʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʘʪʦʛʝʥʘʤ (ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʧʦʯʚʝʥʥʳʤ) ʠ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. ʕʪʦʛʦ ʫʜʘʝʪʩʷ ʜʦʩʪʠʯʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʷʜʘ 

ʛʝʥʦʪʠʧʦʚ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ Prunus. ʊʘʢ, ʢʣʦʥʦʚʳʝ ʧʦʜʚʦʠ ʂʫʙʘʥʴ 86 

ʠ ɺʉɺ-1 ʫʥʘʩʣʝʜʦʚʘʣʠ ʦʪ ʩʚʦʠʭ ʨʦʜʠʪʝʣʝʡ ʚʳʩʦʢʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʭʣʦʨʦʟʫ. ʋʥʠʢʘʣʴʥʦ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʤʘʪʦʜʝ 

(Mesocriconema xenoplax (Raski) Luc et Raski) ʫʩʪʘʥʦʚʣʝʥʘ ʫ ʢʣʦʥʦʚʦʛʦ 
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ʧʦʜʚʦʷ ɸʣʘʙ-1, ʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʟʘʪʦʧʣʝʥʠʶ ï ʫ ɺɺɸ-1 

(ɽremin, 2010). ʍʦʨʦʰʦ ʧʝʨʝʜʘʣʠ ʚʳʩʦʢʫʶ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʚʩʝʤ 

ʚʳʚʝʜʝʥʥʳʤ ʩ ʠʭ ʫʯʘʩʪʠʝʤ ʧʦʜʚʦʷʤ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʤʠʢʨʦʚʠʰʥʷ 

ʥʠʟʢʘʷ ï P. pumila, ʤʠʢʨʦʚʠʰʥʷ ʚʦʡʣʦʯʥʘʷ ï P. tomentosa Thunb., ʚʠʰʥʷ 

ʄʘʘʢʘ ï P. maackii Rupr., ʚʠʰʥʷ ʩʪʝʧʥʘʷ ï P. fruticosa; ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ ʧʦʯʚʳ ʠ ʢʦʨʥʝʚʳʤ ʛʥʠʣʷʤ ï ʘʣʳʯʘ ï P. cerasifera. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʟʜʘʚʘʪʴ 

ʢʣʦʥʦʚʳʝ ʧʦʜʚʦʠ, ʚ ʦʜʥʦʤ ʛʝʥʦʪʠʧʝ ʩʦʯʝʪʘʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʧʨʠʟʥʘʢʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʠʢʦʨʘʩʪʫʱʠʭ, 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʩʝʙʷ ʤʝʞʚʠʜʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ. ʇʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʚʦʝʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʝʣʝʢʮʠʠ ʂʨʳʤʩʢʦʡ 

ʆʉʉ, ʷʚʣʷʶʪʩʷ ʦʪʜʘʣʝʥʥʳʤʠ ʛʠʙʨʠʜʘʤʠ (Eremin et al., 2000). ʀʤʝʥʥʦ 

ʩʦʯʝʪʘʥʠʝ ʚ ʠʭ ʛʝʥʦʪʠʧʘʭ ʛʝʥʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʝ 

ʧʨʠʟʥʘʢʠ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʠʭ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ. 

ɺʳʩʦʢʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ ʨʷʜʘ ʥʦʚʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʢʦʩʪʦʯʢʦʚʳʭ 

ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʠʣʘ ʠʤ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʢʘʢ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚ ʨʷʜʝ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʋʢʨʘʠʥʝ, 

ɸʙʭʘʟʠʠ, ɸʨʤʝʥʠʠ, ʊʘʜʞʠʢʠʩʪʘʥʝ, ɹʝʣʘʨʫʩʠ, ʉʐɸ, ʀʩʧʘʥʠʠ, 

ʅʠʜʝʨʣʘʥʜʘʭ (Eremin, 2007; ɽʨʝʤʠʥ, 2010). ʀʟ ʥʦʚʳʭ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ 

ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʤʠ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ɺɺɸ-1, ʂʫʙʘʥʴ 86, ʕʚʨʠʢʘ 99, ɺʉʃ-

2, ʃʎ-52. 

ʋ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ï ʤʝʞʚʠʜʦʚʳʭ ʛʠʙʨʠʜʦʚ, ʦʪʤʝʯʝʥʳ ʩʣʫʯʘʠ 

ʧʨʦʷʚʣʝʥʠʷ ʛʝʪʝʨʦʟʠʩʘ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʨʘʥʩʛʨʝʩʩʠʡ. ʊʘʢ ʫ ʩʦʨʪʦʚ ʥʘ 

ʧʦʜʚʦʝ ʂʫʙʘʥʴ 86 ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʨʦʩʪʘ ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʩʠʣʴʥʳʡ ʨʦʩʪ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʩʢʦʨʦʧʣʦʜʥʦʩʪʴ: 

ʟʘʢʣʘʜʢʘ ʮʚʝʪʢʦʚʳʭ ʧʦʯʝʢ ʧʨʦʠʩʭʦʜʠʪ ʫʞʝ ʚ ʧʠʪʦʤʥʠʢʝ. ʏʝʪʳʨʝʭʣʝʪʥʠʝ 

ʜʝʨʝʚʴʷ ʩʣʠʚʳ ʨʫʩʩʢʦʡ (P. rossica Erem.) óɻʣʦʙʫʩô ʜʘʚʘʣʠ ʚ ʩʨʝʜʥʝʤ ʜʦ 

40 ʢʛ ʧʣʦʜʦʚ ʩ ʜʝʨʝʚʘ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʜʨʫʛʠʭ ʧʦʜʚʦʷʭ ʫʨʦʞʘʡ ʥʝ ʧʨʝʚʳʰʘʣ 

20 ʢʛ. ʇʦʜʚʦʡ ʂʫʙʘʥʴ 86 ʚ ʧʠʪʦʤʥʠʢʝ ʠ ʚ ʩʘʜʫ ʨʘʟʚʠʚʘʝʪ ʦʯʝʥʴ ʤʦʱʥʫʶ 

ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʷ ʧʦ ʨʘʟʤʝʨʘʤ ʪʘʢʦʚʫʶ ʫ ʚʩʝʭ 

ʜʨʫʛʠʭ ʩʝʤʝʥʥʳʭ ʠ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ ʢʦʩʪʦʯʢʦʚʳʭ ʢʫʣʴʪʫʨ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʜʝʨʝʚʴʷʤ ʧʝʨʩʠʢʘ ʠ ʤʠʥʜʘʣʷ, ʧʨʠʚʠʪʳʤ ʥʘ ʵʪʦʪ ʧʦʜʚʦʡ, 

ʫʩʪʦʷʪʴ ʚ ʂʘʣʠʬʦʨʥʠʠ ʧʨʦʪʠʚ ʫʨʘʛʘʥʥʦʛʦ ʚʝʪʨʘ, ʪʦʛʜʘ ʢʘʢ ʜʝʨʝʚʴʷ, 

ʧʨʠʚʠʪʳʝ ʥʘ ʜʨʫʛʠʭ ʩʝʤʝʥʥʳʭ ʠ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʷʭ, ʙʳʣʠ ʚʳʨʚʘʥʳ ʩ 

ʢʦʨʥʝʤ (Eremin, 2010). 

ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʢʣʦʥʦʚʦʛʦ ʧʦʜʚʦʷ ɺʉʃ-2 ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʝʪ ʧʦ ʤʦʱʥʦʩʪʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʦʜʠʪʝʣʴʩʢʠʝ ʬʦʨʤʳ ï ʃ-2 ʠ 

ʩʪʝʧʥʫʶ ʚʠʰʥʶ ɹʉ-2. ʇʨʠ ʵʪʦʤ ʠ ʫʢʦʨʝʥʷʝʤʦʩʪʴ ʯʝʨʝʥʢʦʚ ʫ ʧʦʜʚʦʝʚ 



ʊʨʫʜʳ ʧʦ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝ, ʛʝʥʝʪʠʢʝ ʠ ʩʝʣʝʢʮʠʠ 

424 

 

ɺʉʃ-1 ʠ ɺʉʃ-2 ʚʩʝʛʜʘ ʣʫʯʰʝ, ʯʝʤ ʫ ʨʦʜʠʪʝʣʝʡ ï ʃ-2 ʠ ʚʠʰʥʠ ʩʪʝʧʥʦʡ 

ɹʉ-2. 

ʍʦʨʦʰʝʝ ʩʦʯʝʪʘʥʠʝ ʚ ʦʜʥʦʤ ʛʝʥʦʪʠʧʝ ʫ ʤʥʦʛʠʭ ʤʝʞʚʠʜʦʚʳʭ 

ʛʠʙʨʠʜʦʚ ʨʷʜʘ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʠʭ 

ʭʦʨʦʰʠʤʠ ʜʦʥʦʨʘʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ ʧʦ ʚʳʚʝʜʝʥʠʶ ʢʣʦʥʦʚʳʭ ʧʦʜʚʦʝʚ, ʙʦʣʝʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʉʨʝʜʠ ʛʝʥʦʪʠʧʦʚ ʨʷʜʘ ʚʠʜʦʚ ʢʦʩʪʦʯʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ: 

ʤʠʥʜʘʣʷ ʥʠʟʢʦʛʦ ï P. nana, ʪʝʨʥʘ ï P. spinosa, ʚʠʰʥʠ ʄʘʘʢʘ ï P. maackii, 

ʤʠʢʨʦʚʠʰʥʠ ʧʨʦʩʪʝʨʪʦʡ ï P. prostrata Labill. ʠʤʝʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ 

ʛʝʥʦʪʠʧʳ ï ʥʦʩʠʪʝʣʠ ʮʝʥʥʳʭ ʛʝʥʦʚ, ʩʮʝʧʣʝʥʥʳʭ ʩ ʛʝʥʘʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʧʨʠʟʥʘʢʦʚ. ʕʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʙʨʠʜʠʥʛʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩ 

ʪʘʢʠʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʨʘʟʦʨʚʘʪʴ ʩʮʝʧʣʝʥʠʝ ʜʦʥʦʨʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. ʀʩʧʦʣʴʟʫʷ ʦʪʜʘʣʝʥʥʫʶ 

ʛʠʙʨʠʜʠʟʘʮʠʶ, ʥʘʤ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʜʦʥʦʨʳ, ʫ ʢʦʪʦʨʳʭ 

ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʥʝ ʠʤʝʶʪ ʞʝʩʪʢʦʛʦ ʩʮʝʧʣʝʥʠʷ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝʨʝʜʢʦ ʫʞʝ ʚ F1 ʧʦʣʫʯʘʪʴ 

ʢʣʦʥʦʚʳʝ ʧʦʜʚʦʠ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʨʠʤʝʨʦʤ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʜʦʥʦʨʦʚ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ 

ʜʦʥʦʨʘ ɸʊɸʇ ʩ ʫʯʘʩʪʠʝʤ ʪʝʨʥʘ, ʘʣʳʯʠ ʠ ʛʠʙʨʠʜʘ ɸʇ-1 (ʢʣʦʥʦʚʳʡ ʧʦʜʚʦʡ 

ʂʫʙʘʥʴ 86).  

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʭʝʤʘ ʚʳʚʝʜʝʥʠʷ ʜʦʥʦʨʘ ɸʊɸʇ 

Breeding scheme of the donor ATAP 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʧʦʣʫʯʝʥ ʪʝʪʨʘʧʣʦʠʜʥʳʡ ʧʣʦʜʦʚʠʪʳʡ ʛʠʙʨʠʜ, 

ʫʥʘʩʣʝʜʦʚʘʚʰʠʡ ʦʪ ʪʝʨʥʘ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ, ʥʦ ʥʝ ʠʤʝʶʱʠʡ ʝʛʦ 


