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ɊɈɅɖ ɋȿɅȿɄɐɂɂ ȼ ɈȻȿɋɉȿɑȿɇɂɂ ɗɎɎȿɄɌɂɇɈȽɈ ɊȺɁȼɂɌɂə ɊȺɋɌȿɇɂȿȼɈȾɋɌȼȺ ɂ 
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ROLE OF BREEDING IN EFFICIENT DEVELOPMENT OF PLANT BREEDING PROVISION AND 
IMPORT SUBSTITUTION IN THE CONDITIONS OF GLOBAL CLIMATE CHANGING 

 
ɉɚɪɚɯɢɧ ɇ.ȼ*., ɚɤɚɞɟɦɢɤ ɊȺɇ, ɪɟɤɬɨɪ Ɉɪɥɨɜɫɤɨɝɨ ȽȺɍ 

Parakhin N.V., Academician of the Academy of Science, Rector of Orel State Agrarian University 
Ⱥɦɟɥɢɧ Ⱥ.ȼ., ɞɨɤɬɨɪ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ Ɉɪɥɨɜɫɤɨɝɨ ȽȺɍ 

Amelin A.V., Doctor of Agricultural Sciences, professor of Orel State Agrarian University 
*E–mail: pnv@orel.ru 

 
ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɦɧɨɝɨɥɟɬɧɢɯ ɫɨɛɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 
ɥɢɬɟɪɚɬɭɪɧɵɯ ɫɜɟɞɟɧɢɣ ɨ ɪɨɥɢ ɫɟɥɟɤɰɢɢ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ 
ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ ɢ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɝɥɨɛɚɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ. 
ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫɨɪɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɬɚɥ ɨɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɨɫɬɚ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɉɞɧɚɤɨ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɟɥɟɤɰɢɢ ɚɞɚɩɬɢɜɧɵɟ 
ɫɩɨɫɨɛɧɨɫɬɢ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ ɢɦɟɸɬ ɜɵɪɚɠɟɧɧɭɸ ɬɟɧɞɟɧɰɢɸ ɤ ɭɯɭɞɲɟɧɢɸ ɩɨ ɩɪɢɱɢɧɟ 
ɬɨɝɨ, ɱɬɨ ɫɢɫɬɟɦɚ ɡɟɦɥɟɞɟɥɢɹ ɧɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɡɞɚɧɢɸ ɫɨɪɬɨɜ ɭɫɬɨɣɱɢɜɵɯ ɤ ɚɛɢɨɬɢɱɟɫɤɢɦ 
ɢ ɛɢɨɬɢɱɟɫɤɢɦ ɫɬɪɟɫɫɨɜɵɦ ɮɚɤɬɨɪɚɦ, ɫɬɪɟɦɹɫɶ ɦɚɤɫɢɦɚɥɶɧɨ ɨɛɟɫɩɟɱɢɬɶ ɪɚɫɬɟɧɢɹ 
ɷɥɟɦɟɧɬɚɦɢ ɩɢɬɚɧɢɹ ɢ ɡɚɳɢɬɭ ɢɯ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɚɞɚɩɬɢɜɧɵɟ ɫɜɨɣɫɬɜɚ ɪɚɫɬɟɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɫɟɥɟɤɰɢɢ ɢɦɟɸɬ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɬɟɧɞɟɧɰɢɸ ɤ ɭɯɭɞɲɟɧɢɸ, ɱɬɨ ɜ ɛɥɢɠɚɣɲɟɦ ɛɭɞɭɳɟɦ ɦɨɠɟɬ ɫɬɚɬɶ ɝɥɚɜɧɨɣ ɩɪɢɱɢɧɨɣ 
ɫɞɟɪɠɢɜɚɧɢɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɝɪɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɋɞɟɥɚɧɨ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ ɞɥɹ 
ɢɡɦɟɧɟɧɢɹ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɫɦɨɬɪɟɬɶ ɩɪɢɨɪɢɬɟɬɵ ɪɚɡɜɢɬɢɹ ɤɚɤ ɜ 
ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɟ, ɬɚɤ ɢ ɜ ɫɟɥɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ ɤɥɢɦɚɬɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɟɫɶɦɚ 
ɚɤɬɭɚɥɶɧɨ ɩɟɪɟɣɬɢ ɨɬ ɢɧɬɟɧɫɢɜɧɵɯ ɯɢɦɢɤɨ-ɬɟɯɧɨɝɟɧɧɵɯ ɤ ɛɢɨɥɨɝɢɡɢɪɨɜɚɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ, 
ɚ ɜ ɫɟɥɟɤɰɢɢ ɫɨɡɞɚɜɚɬɶ ɚɞɚɩɬɢɜɧɵɟ ɫɨɪɬɚ, ɮɨɪɦɢɪɭɸɳɢɟ ɧɟ ɬɨɥɶɤɨ ɜɵɫɨɤɭɸ, ɧɨ ɫɬɚɛɢɥɶɧɭɸ 
ɢ ɤɚɱɟɫɬɜɟɧɧɭɸ ɭɪɨɠɚɣɧɨɫɬɶ.  
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɨ, ɫɟɥɟɤɰɢɹ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɤɭɥɶɬɭɪɵ, ɫɨɪɬ, 
ɭɫɬɨɣɱɢɜɨɫɬɶ, ɭɪɨɠɚɣɧɨɫɬɶ, ɫɬɚɛɢɥɶɧɨɫɬɶ, ɤɚɱɟɫɬɜɨ.  
 
The article presents the scientific analysis of long-term personal research results and reports on the 
role of breeding in provision of plant breeding efficient development and import substitution in the 
conditions of global climate changing. It is proved that a variety has become today the main factor of 
economic growth of agricultural industry. In consequence of breeding the cultivated plant, adaptive 
capacities possess prominent downtrend because the agricultural system does not provide 
creation of varieties which resistant to impact of stress abiotic and biotic factors, tending to provide 
plants with maximum of fertilizer elements and protection from extreme ecological factors. Thus, 
the adaptive capacities of plants in the breeding process downtrend, that in the nearest future can 
be the main reason of restraining further production progress. It is concluded that to change the 
present situation is necessary to revise the priorities in plant breeding and in breeding, considering 
global climate changing. In this case it is very important to transfer from intensive chemical-
technogenic to biologize adaptive technologies. In breeding it is necessary to create varieties 
forming not only high but also sustainable and high-quality yield capacity. This work should be 
done with compulsory recording of climatic and working conditions of the region of cultivation of 
one or another crop or variety, where it is important to determine their optimal location tending to 
increase their diversity and intensification of agro ecological specialization. 
Key words: plant breeding, breeding, agricultural crops, variety, resistance, yield capacity, 
sustainability, quality. 
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ɋȿɅȿɄɐɂə ɇȺ ɉɈȼɕɒȿɇɂȿ ɎɈɌɈɗɇȿɊȽȿɌɂɑȿɋɄɈȽɈ ɉɈɌȿɇɐɂȺɅȺ ɊȺɋɌȿɇɂɃ ɂ 
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ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɧɚɭɱɧɨɝɨ ɚɧɚɥɢɡɚ ɦɧɨɝɨɥɟɬɧɢɯ ɫɨɛɫɬɜɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
(1982-2015ɝɝ) ɢ ɥɢɬɟɪɚɬɭɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ 
ɭɱɟɧɵɯ ɩɨ ɩɪɨɛɥɟɦɟ ɩɨɜɵɲɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɨɬɨɫɢɧɬɟɡɚ ɤɭɥɶɬɭɪɧɵɯ 
ɪɚɫɬɟɧɢɣ ɫɪɟɞɫɬɜɚɦɢ ɫɟɥɟɤɰɢɢ. Ɋɚɫɫɦɨɬɪɟɧɚ ɪɨɥɶ ɫɨɜɪɟɦɟɧɧɵɯ ɫɨɪɬɨɜ ɜ ɩɨɜɵɲɟɧɢɢ 
ɭɪɨɠɚɣɧɨɫɬɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢ ɨɫɧɨɜɧɵɟ ɢɯ ɧɟɞɨɫɬɚɬɤɢ, ɥɢɦɢɬɢɪɭɸɳɢɟ 
ɞɚɥɶɧɟɣɲɢɣ ɩɪɨɝɪɟɫɫ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɍɫɬɚɧɨɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɞɚɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ ɢ ɩɪɢɨɪɢɬɟɬɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɢɯ ɭɫɬɪɚɧɟɧɢɹ. Ɉɛɨɫɧɨɜɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɫɟɥɟɤɰɢɢ ɧɚ ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɤɚɤ ɫɬɪɚɬɟɝɢɱɟɫɤɚɹ ɡɚɞɚɱɚ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ ɬɨɥɶɤɨ Ɋɨɫɫɢɢ, ɧɨ ɢ ɧɚɫɟɥɟɧɢɹ ɜɫɟɯ ɫɬɪɚɧ ɦɢɪɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɟɥɟɤɰɢɹ, ɫɨɪɬɚ, ɮɨɬɨɫɢɧɬɟɡ, ɮɨɬɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɭɪɨɠɚɣɧɨɫɬɶ, ɤɚɱɟɫɬɜɨ, ɫɬɚɛɢɥɶɧɨɫɬɶ. 
 
The profound scientific analysis of long-term personal research results and the results of other 
scientists on the problem of increase of activity and efficiency of cultivated crops photosynthesis by 
breeding method is carried out.The results of scientific analysis of long-term personal research 
results (1982-2015) and the reported experimental data of national and international scientists on the 
problem increase of activity and photosynthesis efficiency of cultivated crops by means of breeding 
are presented in the article. The role of modern varieties in agricultural crop yield capacity and their 
main disadvantages limiting further agriculture progress is examined. The main reasons of these 
disadvantages and prior directions of their elimination are determined. The necessity of breeding 
for increasing energy potential of cultivated crops and its utilization efficiency as a strategic 
problem in providing food safety not only of Russia but the population of all countries of the world is 
grounded. 
Key words: breeding, varieties, photosynthesis, photoenergy potential, efficiency, yield capacity, 
quality, sustainability. 
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ȽȿɇɈ- ɂ ɎȿɇɈɌɂɉɂɑȿɋɄɂȿ ɈɋɈȻȿɇɇɈɋɌɂ ɉɊɈəȼɅȿɇɂə ɂɇɌȿɇɋɂȼɇɈɋɌɂ 
ɎɈɌɈɋɂɇɌȿɁȺ ɅɂɋɌɖȿȼ ɍ ɊȺɋɌȿɇɂɃ ȽɊȿɑɂɏɂ 

GENOTYPIC AND PHENOTYPIC PECULIARITIES OF MANIFESTATION OF THE INTENSITY 
OF PHOTOSYNTHESIS IN THE LEAVES OF BUCKWHEAT PLANTS 

 
Ⱥɦɟɥɢɧ Ⱥ.ȼ.1*, ɞɨɤɬɨɪ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ  
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Ɏɟɫɟɧɤɨ Ⱥ.ɇ.2, ɞɨɤɬɨɪ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ 
Fesenko A.N., Doctor of Biological Sciences 

Ɂɚɢɤɢɧ ȼ.ȼ.1, ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ   
Zaikin V.V., Researcher 
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2ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɡɟɪɧɨɛɨɛɨɜɵɯ ɢ ɤɪɭɩɹɧɵɯ 
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ȼ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɢɧɬɚɤɬɧɵɯ ɪɚɫɬɟɧɢɹɯ 23 ɫɨɪɬɨɨɛɪɚɡɰɨɜ ɝɪɟɱɢɯɢ ɛɵɥɢ ɜɩɟɪɜɵɟ 
ɢɡɭɱɟɧɵ ɝɟɧɨ- ɢ ɮɟɧɨɬɢɩɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɮɨɬɨɫɢɧɬɟɡɚ 
ɥɢɫɬɶɟɜ ɭ ɪɚɫɬɟɧɢɣ ɝɪɟɱɢɯɢ ɜ ɫɜɹɡɢ ɫ ɫɟɥɟɤɰɢɟɣ ɧɚ ɜɵɫɨɤɭɸ ɢ ɫɬɚɛɢɥɶɧɭɸ ɭɪɨɠɚɣɧɨɫɬɶ 
ɫɟɦɹɧ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɫɟɥɟɤɰɢɸ ɝɪɟɱɢɯɢ ɧɚ ɚɤɬɢɜɢɡɚɰɢɸ ɩɪɨɰɟɫɫɨɜ ɮɨɬɨɫɢɧɬɟɡɚ ɦɨɠɧɨ 
ɩɪɨɜɨɞɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɤɚɤ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɝɟɧɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɬɚɤ ɢ 
ɦɚɫɫɨɜɵɣ ɜɧɭɬɪɢɩɨɩɭɥɹɰɢɨɧɧɵɣ ɨɬɛɨɪ ɪɚɫɬɟɧɢɣ. Ⱦɥɹ ɷɬɨɝɨ ɢɡ ɝɟɧɨɮɨɧɞɚ ɤɭɥɶɬɭɪɵ 
ɜɵɞɟɥɟɧɵ ɨɛɪɚɡɰɵ ɫ ɜɵɫɨɤɢɦ ɡɧɚɱɟɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɮɨɬɨɫɢɧɬɟɡɚ ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɞɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɟɥɟɤɰɢɢ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɪɟɱɢɯɚ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɡɚ, ɫɟɥɟɤɰɢɹ, ɫɨɪɬ. 
 
In the field on intact plants of 23 varieties of buckwheat were first studied genotypic and phenotypic 
peculiarities of manifestation of the intensity of photosynthesis in the leaves of buckwheat plants in 
connection with breeding for high and stable seed yield. It is shown that the selection of buckwheat 
on the intensification of the processes of photosynthesis can be done using not only the promising 
genetic material for hybridization, and mass intrapopulation selection. To do this from the gene 
pool of the culture of the selected samples with high intensity of photosynthesis and is 
recommended for use in breeding. 
Key words: buckwheat, the intensity of photosynthesis, selection, varieties. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ʦе̭тник О̬елʧАУ, ϲ(ϱϳ), Дек̬̌̍ь 2015, http://dx.doi.org/10.15217/issn1990-3618.2015.6.3 

ɍȾɄ / UDɋ 633.12:631.526.32:632.111.6 
 

ɍɋɌɈɃɑɂȼɈɋɌɖ Ʉ ɇɂɁɄɂɆ ɉɈɅɈɀɂɌȿɅɖɇɕɆ ɌȿɆɉȿɊȺɌɍɊȺɆ ɋɈɊɌɈȼ 
ȽɊȿɑɂɏɂ ɊȺɁɇɕɏ ɉȿɊɂɈȾɈȼ ɋȿɅȿɄɐɂɂ 

RESISTANCE TO LOW POSITIVE TEMPERATURES OF BUCKWHEAT VARIETIES FROM 
DIFFERENT PERIODS OF BREEDING 
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Ɏɟɫɟɧɤɨ Ⱥ.ɇ.2, ɞɨɤɬɨɪ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ 
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1Ɉɪɥɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɝɪɚɪɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ɉɪɟɥ, Ɋɨɫɫɢɹ 
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ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ 2-ɯ ɫɟɪɢɣɧɵɯ ɥɚɛɨɪɚɬɨɪɧɵɯ ɨɩɵɬɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɢɡɭɱɟɧɢɟɦ ɫɩɨɫɨɛɧɨɫɬɢ ɫɟɦɹɧ ɢ ɩɪɨɪɨɫɬɤɨɜ ɫɨɪɬɨɜ ɝɪɟɱɢɯɢ ɪɚɡɧɵɯ ɩɟɪɢɨɞɨɜ 
ɫɟɥɟɤɰɢɢ ɩɪɨɪɚɫɬɚɬɶ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɧɢɡɤɢɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ (+40ɋ). 
ɋɞɟɥɚɧɨ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ ɜ ɩɪɨɰɟɫɫɟ ɫɟɥɟɤɰɢɢ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɜɵɪɚɠɟɧɧɨɝɨ ɭɯɭɞɲɟɧɢɹ 
ɯɨɥɨɞɨɫɬɨɣɤɨɫɬɢ ɫɨɪɬɨɜ ɝɪɟɱɢɯɢ ɧɚ ɪɚɧɧɢɯ ɷɬɚɩɚɯ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ. ɋɪɟɞɢ 
ɫɨɪɬɨɨɛɪɚɡɰɨɜ ɪɚɡɧɵɯ ɩɟɪɢɨɞɨɜ ɫɟɥɟɤɰɢɢ ɢɦɟɸɬɫɹ ɮɨɪɦɵ ɤɚɤ ɫ ɜɵɫɨɤɨɣ, ɬɚɤ ɢ ɧɢɡɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɧɢɡɤɢɦ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɬɟɦɩɟɪɚɬɭɪɚɦ. ȼ ɰɟɥɨɦ, ɝɟɧɨɮɨɧɞ ɤɭɥɶɬɭɪɵ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɩɨ ɞɚɧɧɨɦɭ ɫɜɨɣɫɬɜɭ ɪɚɫɬɟɧɢɣ. ȼɵɹɜɥɟɧɨ 5 
ɫɨɪɬɨɬɢɩɨɜ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɯɨɥɨɞɭ, ɜ ɫɢɥɭ 
ɷɬɨɝɨ ɪɟɤɨɦɟɧɞɨɜɚɧɵ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜ ɫɟɥɟɤɰɢɢ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɝɟɧɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɪɟɱɢɯɚ, ɯɨɥɨɞɨɫɬɨɣɤɨɫɬɶ, ɧɚɱɚɥɶɧɵɣ ɥɢɧɟɣɧɵɣ ɪɨɫɬ, ɫɟɥɟɤɰɢɹ, ɫɨɪɬɚ. 

 
The article presents the results of 2 serial laboratory experiments associated with study of the 
ability of seeds and seedlings varieties of buckwheat from different periods of breeding to grow in 
terms of exposure to low positive temperatures (+40C). The authors conclude that in the process of 
selection is not happening marked deterioration of cold resistance of varieties of buckwheat in the 
early stages of growth and development of plants. Among accessions from different periods of 
breeding are forms of both high and low resistance to low positive temperatures. Overall, the gene 
pool of a culture characterized by great diversity on this property of plants. Identified 5 of the 
varieties, which has the highest level of resistance to cold, therefore recommended for use in 
breeding as a promising genetic material. 
Key words: buckwheat, cold resistance, initial linear growth, breeding, varieties. 
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ɋɆɈɊɈȾɂɇɕ ɄɊȺɋɇɈɃ  

CREATION OF SOURCES AND DONORS OF ECONOMICALLY VALUABLE RED CURRANTS 
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ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɫɟɥɟɤɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜɨ ȼɇɂɂɋɉɄ ɩɨ ɫɨɡɞɚɧɢɸ ɢɫɬɨɱɧɢɤɨɜ 
ɢ ɞɨɧɨɪɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ ɫɦɨɪɨɞɢɧɵ ɤɪɚɫɧɨɣ. Ɇɟɬɨɞɨɦ ɤɨɦɛɢɧɚɬɢɜɧɨɣ 
ɫɟɥɟɤɰɢɢ ɩɨɥɭɱɟɧɵ ɢɫɬɨɱɧɢɤɢ: ɪɚɧɧɟɫɩɟɥɨɫɬɢ – Ɉɋ 1097-25-118; ɜɵɫɨɤɨɣ ɫɚɦɨɩɥɨɞɧɨɫɬɢ ɢ 
ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɢ – Ɉɋ 1426-21-80 ɢ ɞɨɧɨɪ ɞɥɢɧɧɨɤɢɫɬɧɨɫɬɢ 77-1-56. ȼɵɞɟɥɟɧɵ ɷɥɢɬɧɵɟ 
ɫɟɹɧɰɵ ɪɚɧɧɟɝɨ – 1664-30-119 ɢ ɩɨɡɞɧɟɝɨ – 77-1-56 ɫɪɨɤɨɜ ɫɨɡɪɟɜɚɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɝɟɧɟɬɢɱɟɫɤɢ ɧɟɪɨɞɫɬɜɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɢ ɞɨɧɨɪɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɰɟɧɧɵɯ ɩɪɢɡɧɚɤɨɜ 
ɫɦɨɪɨɞɢɧɵ ɤɪɚɫɧɨɣ ɩɨɡɜɨɥɢɬ ɭɫɤɨɪɢɬɶ ɫɟɥɟɤɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɢ ɩɨɜɵɫɢɬɶ ɟɝɨ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɦɨɪɨɞɢɧɚ ɤɪɚɫɧɚɹ, ɢɫɬɨɱɧɢɤɢ, ɞɨɧɨɪɵ, ɯɨɡɹɣɫɬɜɟɧɧɨ-ɰɟɧɧɵɟ ɩɪɢɡɧɚɤɢ, 
ɪɚɧɧɟɫɩɟɥɨɫɬɶ, ɞɥɢɧɧɨɤɢɫɬɧɨɫɬɶ, ɫɚɦɨɩɥɨɞɧɨɫɬɶ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɶ, 
ɜɨɞɧɵɣ ɪɟɠɢɦ, ɜɨɞɧɵɣ ɞɟɮɢɰɢɬ, ɨɜɨɞɧɟɧɧɨɫɬɶ. 
 
The results of breeding for creating sources and donors of economically valuable traits of red 
currant at the VNIISPK are given. By a combinative breeding method the following sources have 
been obtained: early ripening – OS 1097-25-118; high autogamy and drought resistance – OS 44-
5-2; long clusters, high productivity and drought resistance – OS 1426-21-80 and 77-1-56 as a 
donor of long clusters. Elite seedlings of early ripening 1664-30-119 and of late ripening 77-1-56 
have been marked out. The use of genetically unallied sources and donors of economically 
valuable traits of red currant will accelerate the breeding process and increase its efficiency.   
Key words: red currant, sources, donors, economically valuable traits, early ripening, cluster 
length, autogamy, productivity, drought resistance, water deficit, water – holding ability 
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ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 3-ɯ ɥɟɬɧɟɝɨ ɤɨɧɤɭɪɫɧɨɝɨ ɢɫɩɵɬɚɧɢɹ ɧɨɜɨɝɨ ɫɨɪɬɚ ɝɨɪɨɯɚ 
Ɂɚɭɪɚɥɶɫɤɢɣ 4, ɤɨɬɨɪɵɣ ɛɵɥ ɜɵɜɟɞɟɧ ɦɟɬɨɞɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɨɬɛɨɪɚ ɢɡ 
ɪɚɫɳɟɩɥɹɸɳɟɣɫɹ ɝɢɛɪɢɞɧɨɣ ɩɨɩɭɥɹɰɢɢ F5 ɍɫ-94-632 × ɇɨɪɞ ɢ ɩɟɪɟɞɚɧ ɜ 2015 ɝɨɞɭ ɜ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɫɨɪɬɨɢɫɩɵɬɚɧɢɟ ɨɬ ɎȽȻɇɍ ȼɇɂɂɁȻɄ ɢ ɈɈɈ «Ⱥɝɪɨɤɨɦɩɥɟɤɫ 
«Ʉɭɪɝɚɧɫɟɦɟɧɚ». ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɨɜɵɣ ɫɨɪɬ ɝɨɪɨɯɚ ɮɨɪɦɢɪɭɟɬ ɧɟ ɬɨɥɶɤɨ ɛɨɥɟɟ ɜɵɫɨɤɢɣ, ɧɨ ɢ 
ɤɚɱɟɫɬɜɟɧɧɵɣ ɭɪɨɠɚɣ. ɉɨ ɭɪɨɠɚɣɧɨɫɬɢ ɫɟɦɹɧ ɨɧ ɩɪɟɜɨɫɯɨɞɢɬ ɪɚɣɨɧɢɪɨɜɚɧɧɵɣ ɫɨɪɬ 
Ⱥɤɫɚɣɫɤɢɣ ɭɫɚɬɵɣ 55(ɫɬɚɧɞɚɪɬ) ɜ ɫɪɟɞɧɟɦ ɧɚ 0.26ɬ/ɝɚ, ɚ ɩɨ ɫɨɞɟɪɠɚɧɢɟ ɛɟɥɤɚ ɜ ɫɟɦɟɧɚɯ - ɧɚ 
0,8%. Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɧɨɜɨɝɨ ɫɨɪɬɚ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ 
ɩɨɥɟɝɚɧɢɸ (ɨɰɟɧɢɜɚɟɬɫɹ ɧɚ 4,6 ɛɚɥɥɚ) ɢ ɤ ɨɫɵɩɚɧɢɸ, ɛɥɚɝɨɞɚɪɹ ɫɪɨɫɲɟɣɫɹ ɫɟɦɹɧɨɠɤɢ ɫ 
ɨɛɨɥɨɱɤɨɣ ɫɟɦɟɧɢ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɡɧɚɱɟɧɢɸ ɫɪɟɞɧɟɫɩɟɥɵɯ ɫɨɪɬɨɜ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɨɪɨɯ, ɫɟɥɟɤɰɢɹ, ɫɨɪɬ, ɫɬɚɧɞɚɪɬ, ɭɪɨɠɚɣɧɨɫɬɶ, ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ, ɤɚɱɟɫɬɜɨ 
ɫɟɦɹɧ. 
 
The article describes the results of 3 year comparative testing oП ЧОа ЯКrТОЭв pОК ГКЮrКХ’sФв 4 
which was bred by the method of single-seed descent from segregating hybrid population F5 US-
94-632 × Nord (F5 ɍɫ-94-632 × ɇɨɪɞ) and was  submitted to State variety test by Federal State 
Budgetary Scientific Institution the All Russia Research Institute of Legumes and Groat Crops and 
LLC “AРrШ CШЦpХОб “KЮrРКЧsОЦОЧК” ТЧ 2015. IЭ Тs prШЯОН ЭСКЭ ЭСО ЧОа pОК ЯКrТОЭв ПШrЦs ЧШЭ ШЧХв 
higher but high-quality yield. According to seed productivity it surpasses recognized variety 
Aksaysky leafless 55 (standard)on the average by 0.26 t/ha and according to theseed protein 
content – by 0,8%. The advantages of the new variety are also plant high resistance to lodging (it 
is estimated 4,5 points) and falling due to stump seed connated with seed shell. At this the 
vegetation period duration corresponds to mid-ripening variety value. 
Key words: ɪea, breeding, variety, standard, yield productivity, producibility, seed quality. 
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Ⱦɥɹ ɭɫɤɨɪɟɧɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɟɧɨɬɢɩɨɜ ɹɛɥɨɧɢ ɤ ɚɛɢɨɬɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɦɟɬɨɞ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɜɪɟɠɞɚɸɳɢɯ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ. ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɭɫɥɨɜɢɹɯ ɨɩɪɟɞɟɥɹɥɢ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɡɢɦɨɫɬɨɣɤɨɫɬɢ, ɦɨɞɟɥɢɪɨɜɚɥɢ ɜɟɫɟɧɧɢɟ 
ɡɚɦɨɪɨɡɤɢ ɜ ɧɚɱɚɥɟ ɜɟɝɟɬɚɰɢɢ, ɬɟɩɥɨɜɨɣ ɲɨɤ ɢ ɡɚɫɭɯɭ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɨɜɟɞɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɦɨɪɨɡɨɫɬɨɣɤɢɟ ɝɟɧɨɬɢɩɵ ɹɛɥɨɧɢ ɩɨ ɤɚɠɞɨɦɭ 
ɨɬɞɟɥɶɧɨɦɭ ɤɨɦɩɨɧɟɧɬɭ ɡɢɦɨɫɬɨɣɤɨɫɬɢ ɢ ɢɯ ɤɨɦɩɥɟɤɫɭ. ȼɵɞɟɥɟɧɵ ɡɢɦɨɫɬɨɣɤɢɟ ɫɨɪɬɚ ɹɛɥɨɧɢ 
Ⱥɜɝɭɫɬɚ, Ɋɨɠɞɟɫɬɜɟɧɫɤɨɟ, ɋɜɟɠɟɫɬɶ, ɋɢɧɚɩ ɨɪɥɨɜɫɤɢɣ, ɗɅɋ 27-8-231 ДȻɨɪɨɜɢɧɤɚ ɯ 18-2-118 
(Ⱥɧɬɨɧɨɜɤɚ ɨɛɵɤɧɨɜɟɧɧɚɹ ɯ OR48Ɍ47)], ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɥɢ ɜɫɟɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 
ɡɢɦɨɫɬɨɣɤɨɫɬɢ. Ɇɟɬɨɞɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜɟɫɟɧɧɢɯ ɡɚɦɨɪɨɡɤɨɜ ɜɵɞɟɥɟɧɵ ɫɨɪɬɚ Ʉɚɧɞɢɥɶ 
ɨɪɥɨɜɫɤɢɣ, Ʉɭɥɢɤɨɜɫɤɨɟ, Ʉɭɪɧɚɤɨɜɫɤɨɟ, ɋɬɪɨɟɜɫɤɨɟ, ɤɨɬɨɪɵɟ ɩɪɨɹɜɢɥɢ ɧɚɢɛɨɥɶɲɢɣ 
ɩɨɬɟɧɰɢɚɥ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɟɧɟɪɚɬɢɜɧɵɯ ɨɪɝɚɧɨɜ ɜ ɩɟɪɢɨɞ ɰɜɟɬɟɧɢɹ. ɍɤɚɡɚɧɧɵɟ ɫɨɪɬɚ ɦɨɝɭɬ 
ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɫɟɥɟɤɰɢɢ. ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜɵɞɟɥɟɧ ɬɪɢɩɥɨɢɞɧɵɣ 
ɢɦɦɭɧɧɵɣ ɤ ɩɚɪɲɟ ɫɨɪɬ ɹɛɥɨɧɢ ɘɛɢɥɹɪ, ɫɨɱɟɬɚɜɲɢɣ ɜ ɫɜɨɟɦ ɝɟɧɨɬɢɩɟ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 
ɠɚɪɨ- ɢ ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɢ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɡɜɨɥɹɬ ɭɫɤɨɪɢɬɶ 
ɫɟɥɟɤɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɜ ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ ɚɞɚɩɬɢɜɧɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɫɨɪɬɨɜ ɹɛɥɨɧɢ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɹɛɥɨɧɹ, ɝɟɧɨɬɢɩ, ɚɛɢɨɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, ɭɫɬɨɣɱɢɜɨɫɬɶ, ɫɟɥɟɤɰɢɹ. 
 
A method of modeling the environment damaging factors was used for rapid diagnostics of apple 
genotype resistance to abiotic factors. Under the laboratory conditions, the basic components of 
winter hardiness were determined as well as spring frosts at the beginning of vegetation, heat 
shock and drought during a summer period were modeled. As a result, frost hardy apple genotypes 
were determined according to the each separate component and a complex of winter hardiness 
components. Winter hardy applО МЮХЭТЯКrs аОrО ЦКrФОН ШЮЭ: ‘AЯРЮsЭК’, ‘RШгСНОsЭЯОЧsФШвО’, 
‘SЯОгСОsЭ’, ‘SТЧКp OrХШЯsФТв’ КЧН ELS 27-8-231 Д‘BШrШЯТЧФК’ б 18-2-118 (‘AЧЭШЧШЯФК 
OЛвФЧШЯОЧЧКвК’ б OR48T47)] ЭСКЭ pШssОssОН КХХ ШП ЭСО аТЧЭОr СКrНТЧОss МШЦpШЧОЧЭs. Bв 
ЦШНОХТЧР sprТЧР ПrШsЭs, ‘CКЧНТХ OrХШЯsФТв’, ‘KЮХТФШЯsФШвО’, ‘KЮrЧКФШЯsФШвО’ КЧН ‘SЭrШОЯsФШвО’ аОrО 
marked out, since they demonstrated the greatest hardiness potential of generative organs during 
blossom. The mentioned cultivars may be successfully used in breeding. Under the laboratory 
МШЧНТЭТШЧs, ЭСО ЭrТpХШТН sМКЛ ТЦЦЮЧО КppХО МЮХЭТЯКr ‘ВЮЛТХКr’ аКs ЦКrФОН ШЮЭ Кs ТЭ МШЦЛТЧОН К СТРС 
level of heat and drought resistance in its genotype. The study results allow accelerating of the 
breeding process for new adaptive local apple cultivars. 
Key words: apple, genotype, abiotic factors, resistance, hardiness, breeding. 
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ȼ ɫɬɚɬɶɟ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɚɫɫɨɪɬɢɦɟɧɬɚ ɢɧɫɟɤɬɢɰɢɞɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɛɨɪɶɛɟ ɫ ɜɪɟɞɧɨɣ 
ɱɟɪɟɩɚɲɤɨɣ, ɨɫɜɟɳɟɧɵ ɨɫɧɨɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɯɢɦɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ. Ɍɚɤɠɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɦɧɨɝɨɥɟɬɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɹɞɚ 
ɢɧɫɟɤɬɢɰɢɞɨɜ ɜ ɛɨɪɶɛɟ ɫ ɨɩɚɫɧɵɦ ɜɪɟɞɢɬɟɥɟɦ ɩɲɟɧɢɰɵ ɨɡɢɦɨɣ – ɜɪɟɞɧɨɣ ɱɟɪɟɩɚɲɤɨɣ ɜ 
ɭɫɥɨɜɢɹɯ Ɋɨɫɬɨɜɫɤɨɣ ɢ ɋɚɪɚɬɨɜɫɤɨɣ ɨɛɥɚɫɬɟɣ. ɉɨɤɚɡɚɧɚ ɜɵɫɨɤɚɹ ɛɢɨɥɨɝɢɱɟɫɤɚɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɫɟɯ ɢɡɭɱɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɤɚɤ ɜ Ɋɨɫɬɨɜɫɤɨɣ, ɬɚɤ ɢ ɋɚɪɚɬɨɜɫɤɨɣ ɨɛɥɚɫɬɹɯ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɤɥɸɱɟɧɢɹ 
ɢɫɫɥɟɞɭɟɦɵɯ ɢɧɫɟɤɬɢɰɢɞɨɜ ɜ ɫɢɫɬɟɦɭ ɡɚɳɢɬɵ ɩɲɟɧɢɰɵ (ɩɪɢ ɭɫɥɨɜɢɢ ɪɟɝɢɫɬɪɚɰɢɢ 
ɩɪɟɩɚɪɚɬɨɜ). ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɥɨɠɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɩɨɡɜɨɥɢɬ ɪɚɫɲɢɪɢɬɶ ɚɫɫɨɪɬɢɦɟɧɬ 
ɫɪɟɞɫɬɜ ɛɨɪɶɛɵ ɫ ɜɪɟɞɧɨɣ ɱɟɪɟɩɚɲɤɨɣ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɜɪɟɞɧɚɹ ɱɟɪɟɩɚɲɤɚ, ɩɲɟɧɢɰɚ ɨɡɢɦɚɹ, ɢɧɫɟɤɬɢɰɢɞɵ, ɚɫɫɨɪɬɢɦɟɧɬ, 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɢɧɫɟɤɬɢɰɢɞɵ, ɮɨɫɮɨɪɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɩɢɪɟɬɪɨɢɞɵ, 
ɧɟɨɧɢɤɨɬɢɧɨɢɞɵ, ɮɟɧɢɥɩɢɪɚɡɨɥɵ. 
 
The article analyzes the range of pesticides used in the fight against sunn pest, highlighted the 
main directions of development of the chemical method. Also, the results of long-term studies of 
the biological effectiveness of a range of insecticides to combat dangerous pest of winter wheat - a 
bad bug in the conditions of the Rostov and Saratov regions. The high biological effectiveness of 
all the studied drugs in Rostov and Saratov regions. Based on the findings concluded that the 
feasibility of introducing the investigated insecticides in the protection of wheat (subject to product 
registration). The use of the drugs will expand the range of means of combating sunn pest. 
Key words: sunn pest, winter wheat, insecticides, range of insecticides, combined insecticides, 
organophosphates, pyrethroids, neonicotinoids, phenylpyrazoles. 
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əɛɥɨɧɹ ɜɟɞɭɳɚɹ ɩɥɨɞɨɜɚɹ ɤɭɥɶɬɭɪɚ ɫɪɟɞɧɟɣ ɩɨɥɨɫɵ Ɋɨɫɫɢɢ. ɉɨɫɬɨɹɧɧɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɟɟ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɫɨɪɬɢɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɧɟɩɪɟɦɟɧɧɵɦ ɭɫɥɨɜɢɟɦ ɫɨɯɪɚɧɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤɭɥɶɬɭɪɵ, 
ɱɬɨ ɚɤɬɭɚɥɶɧɨ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɭɫɥɨɠɧɟɧɢɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ. Ⱦɥɹ ɩɨɩɨɥɧɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɫɨɪɬɢɦɟɧɬɚ ɬɪɟɛɭɸɬɫɹ ɫɨɪɬɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɧɟ ɬɨɥɶɤɨ ɜɵɫɨɤɨɣ ɭɪɨɠɚɣɧɨɫɬɶɸ, ɬɨɜɚɪɧɵɦɢ ɢ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɦɢ ɤɚɱɟɫɬɜɚɦɢ ɩɥɨɞɨɜ, ɧɨ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɛɢɨɬɢɱɟɫɤɢɦ ɢ ɚɛɢɨɬɢɱɟɫɤɢɦ ɫɬɪɟɫɫɨɪɚɦ. 
Ɋɟɲɟɧɢɸ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɫɩɨɫɨɛɫɬɜɭɟɬ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɚɹ ɫɟɥɟɤɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɢɩɥɨɢɞɧɵɯ 
ɢɫɯɨɞɧɵɯ ɮɨɪɦ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɬɪɢɩɥɨɢɞɧɵɯ ɝɢɛɪɢɞɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɚɝɚɬɶ ɛɨɥɶɲɢɦ ɧɚɛɨɪɨɦ ɬɟɬɪɚɩɥɨɢɞɧɵɯ ɮɨɪɦ – ɞɨɧɨɪɨɜ ɞɢɩɥɨɢɞɧɵɯ ɝɚɦɟɬ. ɉɨɷɬɨɦɭ 
ɩɨɥɭɱɟɧɢɟ ɧɨɜɵɯ ɬɟɬɪɚɩɥɨɢɞɧɵɯ ɮɨɪɦ ɹɛɥɨɧɢ, ɢɡɭɱɟɧɢɟ ɰɢɬɨɷɦɛɪɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɯ 
ɝɟɧɟɪɚɬɢɜɧɨɣ ɫɮɟɪɵ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɪɚɰɢɨɧɚɥɶɧɨɣ ɩɨɫɬɚɧɨɜɤɢ ɪɚɛɨɬ ɩɨ ɫɟɥɟɤɰɢɢ ɹɛɥɨɧɢ ɧɚ 
ɩɨɥɢɩɥɨɢɞɧɨɦ ɭɪɨɜɧɟ ɢ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɷɬɢɯ ɪɚɛɨɬ.ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɦɟɣɨɡ ɭ ɮɨɪɦɵ 25-37-47 ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɚɜɢɥɶɧɵɦ ɬɟɱɟɧɢɟɦ. Ʉɨɥɢɱɟɫɬɜɨ ɧɚɪɭɲɟɧɢɣ 
ɫɨɫɬɚɜɥɹɟɬ 8,7-34,1%. ɇɚ ɡɚɜɟɪɲɚɸɳɢɯ ɫɬɚɞɢɹɯ ɦɟɣɨɡɚ ɨɬɦɟɱɟɧɨ 89,1% ɧɨɪɦɚɥɶɧɵɯ ɬɟɬɪɚɞ. Ɉɫɧɨɜɧɚɹ 
ɦɚɫɫɚ ɩɵɥɶɰɵ- ɨɤɨɥɨ 70% ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɞɧɨɦɟɪɧɵɦɢ ɩɵɥɶɰɟɜɵɦɢ ɡɟɪɧɚɦɢ.ɬɄ ɨɫɨɛɟɧɧɨɫɬɹɦ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɠɟɧɫɤɨɝɨ ɝɚɦɟɬɨɮɢɬɚ ɨɬɧɨɫɹɬɫɹ: ɧɚɥɢɱɢɟ ɦɨɳɧɨɝɨ ɚɪɯɟɫɩɨɪɢɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɞɨ 13 
ɤɥɟɬɨɤ), ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɟɬɪɚɞ ɜ 86,5% ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɯ ɫɟɦɹɩɨɱɟɤ. Ɉɞɧɚɤɨ ɜ 
ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɭ ɮɨɪɦɵ 25-37-47 ɪɚɡɜɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɡɚɪɨɞɵɲɟɜɵɣ ɦɟɲɨɤ. ɋ 
ɪɚɡɜɢɬɢɟɦ ɡɚɪɨɞɵɲɟɜɨɝɨ ɦɟɲɤɚ ɚɤɬɢɜɧɨɫɬɶ ɚɪɯɟɫɩɨɪɢɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɟɬɪɚɞ ɩɨɫɬɟɩɟɧɧɨ ɡɚɬɭɯɚɟɬ. 
Ⱥɧɨɦɚɥɢɢ, ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɩɪɢ ɪɚɡɜɢɬɢɢ ɠɟɧɫɤɨɝɨ ɝɚɦɟɬɨɮɢɬɚ: ɭɜɟɥɢɱɟɧɧɨɟ ɱɢɫɥɨ ɹɞɟɪ ɜ ɡɚɪɨɞɵɲɟɜɨɦ 
ɦɟɲɤɟ, ɚɧɨɦɚɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɡɚɪɨɞɵɲɟɝɨ ɦɟɲɤɚ ɢ ɞɪɭɝɢɟ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ 
ɫɥɭɱɚɟɜ ɧɟ ɩɪɟɩɹɬɫɬɜɭɸɬ ɧɨɪɦɚɥɶɧɨɦɭ ɨɩɥɨɞɨɬɜɨɪɟɧɢɸ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɰɢɬɨɷɦɛɪɢɨɥɨɝɢɱɟɫɤɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɬɪɚɩɥɨɢɞɧɨɣ ɮɨɪɦɵ 25-37-47 ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɨɧɚ ɹɜɥɹɟɬɫɹ ɰɟɧɧɵɦ ɤɨɦɩɥɟɤɫɧɵɦ 
ɞɨɧɨɪɨɦ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɟɥɟɤɰɢɢ ɧɚ ɩɨɥɢɩɥɨɢɞɧɨɦ ɭɪɨɜɧɟ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɢɬ ɝɟɧ ɢɦɦɭɧɢɬɟɬɚ ɤ ɩɚɪɲɟ 
Vm. ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɞɢɩɥɨɢɞɧɵɯ ɝɚɦɟɬ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɹɛɥɨɧɹ, ɩɨɥɢɩɥɨɢɞɢɹ, ɦɟɣɨɡ, ɦɢɤɪɨɫɩɨɪɨɝɟɧɟɡ, ɝɚɦɟɬɵ, ɦɚɤɪɨɫɩɨɪɨɝɟɧɟɡ, 
ɡɚɪɨɞɵɲɟɜɵɣ ɦɟɲɨɤ, ɚɪɯɟɫɩɨɪɢɣ, ɬɟɬɪɚɞɵ. 
 

Apple is a leading fruit crop in the middle zone of Russia. The constant improvement of its standard assortment is a 
bound facility for maintaining industry significance of the crop that is urgent in the continuous environmental worsening. 
Cultivars that are characterized not only by high productivity, and high marketable and consumer qualities but also 
resistance to biotic and abiotic stressors are demanded for standard assortment replenishment. Target breeding with 
using polyploids is inductive to solve this problem. It is necessary to have available a large number of tetraploids – 
donors of diploid gametes in order to provide a wide spectrum of genetic diversity of triploid hybrids. Therefore, it is 
necessary to obtain new apple tetraploids and to study cytoembryological features of their generative sphere for rational 
apple breeding with polyploidy using and for preliminary forecast of this work. It has been stated that meiosis in 
tetraploid 25-37-47 is characterized by a quite correct course. A number of disorders is 8,7 – 34,1%. In the final stages 
of meiosis 89,1% of normal tetrads has been noted. 70% of the pollen is represented by pollen grains of one size. The 
features of the female gametophyte formation are: the presence of a massive archespore complex (up to 13 cells); the 
formation of additional tetrads in 86,5% of analyzed ovules. However, in 25-37-47 only just one embryo sac is 
developed in a great majority of cases. With the development of an embryo sac the activity of archesporium and 
additional tetrads gradually goes out slowly. Anomalies that are found during female gametophyte development, such 
as an increased number of nuclei in the embryo sac, abnormal differentiation of separate elements of the embryo sac, 
etc. do not impede normal fertilization. On the ground of cytoembryological characteristics it may be stated that 
tetraploid 25-37-47 is a valuable complex donor for breeding with polyploidy using, since it has scab immunity gene Vf 
and provides a high output of diploid gametes. 
Key words: apple, polyploidy, meiosis, microsporogenesis, gametes, macrosporogenesis, embryo sac, 
archesporium, tetrads.  
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ȼ ɩɨɥɟɜɵɯ ɨɩɵɬɚɯ ɜ ɭɫɥɨɜɢɹɯ ɸɝɚ ɇɟɱɟɪɧɨɡёɦɧɨɣ ɡɨɧɵ ɊɎ ɢɡɭɱɟɧɨ ɫɨɞɟɪɠɚɧɢɟ ɬɹɠёɥɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɩɥɨɞɚɯ ɪɹɞɚ ɧɨɜɵɯ ɫɨɪɬɨɜ, ɷɥɢɬ ɢ ɨɬɛɨɪɧɵɯ ɮɨɪɦ ɫɦɨɪɨɞɢɧɵ ɱёɪɧɨɣ, 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɨ ɭɪɨɠɚɣɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ: Ʌɚɞɭɲɤɚ, Ⱥɪɚɩɤɚ, Ⱦɟɫɟɪɬɧɚɹ 
Ɉɝɨɥɶɰɨɜɨɣ, ɇɚɞёɠɚ, ɑɟɪɧɨɨɤɚɹ, 4047-57-41, 4025-56-188, 4047-57-97, 3058-9-209, 3183-49-
163. ɉɨɱɜɚ ɨɩɵɬɧɨɝɨ ɭɱɚɫɬɤɚ -ɫɟɪɚɹ ɥɟɫɧɚɹ, ɢɦɟɸɳɚɹ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɚɝɪɨɯɢɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɢ ɜɚɥɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ ɜ 2…6 ɪɚɡ ɜɵɲɟ ɮɨɧɨɜɨɝɨ ɭɪɨɜɧɹ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɹɝɨɞɵ ɫɦɨɪɨɞɢɧɵ ɱёɪɧɨɣ ɢɡɭɱɚɟɦɵɯ ɫɨɪɬɨɜ, ɷɥɢɬ ɢ ɨɬɛɨɪɧɵɯ ɮɨɪɦ 
ɫɨɞɟɪɠɚɥɢ Pb, Ni, Zn ɢ Cu ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ ɩɪɢɧɹɬɵɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ (ɆȾɍ). ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜ ɹɝɨɞɚɯ ɜɫɟɯ ɢɡɭɱɟɧɧɵɯ ɧɚɦɢ 
ɝɟɧɨɬɢɩɨɜ ɨɛɧɚɪɭɠɟɧɵ ɫɜɢɧɟɰ ɢ ɧɢɤɟɥɶ. ɗɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɜɨɡɪɚɫɬɚɧɢɢ ɚɧɬɪɨɩɨɝɟɧɧɨɣ 
ɧɚɝɪɭɡɤɢ ɧɚ ɚɝɪɨɷɤɨɫɢɫɬɟɦɵ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɧɚɤɨɩɥɟɧɢɟ ɌɆ ɜ ɹɝɨɞɚɯ ɫ 
ɰɟɥɶɸ ɨɬɛɨɪɚ ɝɟɧɨɬɢɩɨɜ, ɝɚɪɚɧɬɢɪɭɸɳɢɯ ɩɨɥɭɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɣ ɩɪɨɞɭɤɰɢɢ. 
ɋɚɦɨɟ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ Pb ɜ ɹɝɨɞɚɯ ɛɵɥɨ ɭ ɫɨɪɬɚ Ʌɚɞɭɲɤɚ (0,035 ɦɝ/ɤɝ ɫɵɪɨɣ ɦɚɫɫɵ). 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ Ni ɨɬɦɟɱɟɧɨ ɭ ɫɨɪɬɚ ɑɟɪɧɨɨɤɚɹ (0,057 ɦɝ/ɤɝ ɫɵɪɨɣ ɦɚɫɫɵ). ɋɨɪɬ 
Ɇɢɧɚɣ ɒɦɵɪёɜ ɨɬɥɢɱɚɥɫɹ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜ ɹɝɨɞɚɯ Zn ɢ Cu 
(ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ - 0,720 ɢ 0,432 ɦɝ/ɤɝ ɫɵɪɨɣ ɦɚɫɫɵ). ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɨɬɢɩɚ, ɧɚɤɚɩɥɢɜɚɸɳɟɝɨ ɜ 
ɩɥɨɞɚɯ ɧɚɢɦɟɧɶɲɟɟ ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ Pb, Ni, Zn ɢ Cu, ɜɵɞɟɥɟɧɚ ɨɬɛɨɪɧɚɹ ɮɨɪɦɚ 3058-
9-209. Ɍɚɤɠɟ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɥɟɞɭɟɬ ɨɰɟɧɢɬɶ ɫɨɪɬ ɇɚɞёɠɚ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɧɚɢɦɟɧɶɲɢɦ 
ɫɭɦɦɚɪɧɵɦ ɧɚɤɨɩɥɟɧɢɟɦ ɧɚɢɛɨɥɟɟ ɬɨɤɫɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ Pb ɢ Ni. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɦɨɪɨɞɢɧɚ ɱёɪɧɚɹ, ɫɨɪɬɚ, ɬɹɠёɥɵɟ ɦɟɬɚɥɥɵ, ɫɜɢɧɟɰ, ɧɢɤɟɥɶ, ɰɢɧɤ, ɦɟɞɶ. 
 
In the field conditions of the southern Nechernozem zone of Russian Federation the content of 
heavy metals in fruit of new black currant (Ribes nigrum L.) varieties, elites and selections 
prШЦТsТЧР КЧН prШНЮМЭТЯТЭв КЧН qЮКХТЭв ЭrКТЭs аОrО sЭЮНТОН: ‘LКНЮsСФК’, ‘ArКpФК’, ‘DОsОrЭЧКвК 
OРШХЭгШЯШв’, ‘NКНТШгСК’, ‘CСОrЧШШФКвК’, 4047-57-41, 4025-56-188, 4047-57-97, 3058-9-209 and 
3183-49-163. ‘MТЧКв SСЦвrОЯ’ аКs sЭЮНТОН for comparison. The soil of the experimental plot was 
РrОв ПШrОsЭ аТЭС ПКЯШrКЛХО КРrШМСОЦТМКХ ТЧНТМОs КЧН РrШss МШЧЭОЧЭ ШП СОКЯв ЦОЭКХs 2…6 ЭТЦОs 
higher than background level. It has been determined that in berries of black currant varieties, 
elites and selections the contents of Pb, Ni, Zn and Cu did not exceed the maximal admissible 
level. At the same time lead and nickel were found in berries of all studied genotypes. This fact is 
indicative of increased of anthropogenic load on the agroecological systems and  necessity to 
control the heavy metal accumulation in berries with the aim of selecting genotypes ensuring the 
ШЛЭКТЧТЧР ШП ОМШХШРТМКХХв sКПО prШНЮМЭs. TСО СТРСОsЭ МШЧЭОЧЭ ШП PЛ аКs ЧШЭТМОН ТЧ ‘LКНЮsСФК’ (0,035 
mg/kg of raw mass). Maximal content of NТ аКs ЧШЭОН ТЧ ‘CСОrЧШШФКвК’ (0,057 ЦР/ ФР ШП rКа 
ЦКss). TСО СТРСОsЭ МШЧМОЧЭrКЭТШЧ ШП ГЧ КЧН CЮ аКs ЧШЭОН ТЧ ‘MТЧКв SСЦвrОЯ’ (0,720 КЧН 0,432 
mg/ kg of raw mass, respectively). 3058-9-209 was marked out as a genotype that accumulated 
the least summary quaЧЭТЭв ШП PЛ, NТ, ГЧ КЧН CЮ ТЧ ЛОrrТОs. ‘NКНТШгСК’ sСШЮХН ЛО КХsШ ОsЭТЦКЭОН 
favorably since it had the least summary accumulation of the most toxic elements Pb and Ni. 
Key words: Ribes nigrum L., varieties, heavy metals, lead, nickel, zinc, copper. 
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ɇȺɄɈɉɅȿɇɂȿ ɐɂɇɄȺ ɂ ɆȿȾɂ ȼ ɈɊȽȺɇȺɏ ɂ ɌɄȺɇəɏ ɆȺɅɂɇɕ (Rubus idaeus L.) ɉɊɂ 
ɊȺɁɇɈɆ ɍɊɈȼɇȿ ɆɂɇȿɊȺɅɖɇɈȽɈ ɉɂɌȺɇɂə 

ZINC AND COPPER ACCUMULATION IN RASPBERRY (Rubus idaeus L.) ORGANS AND 
TISSUES UNDER VARIOUS LEVELS OF MINERAL NUTRITION 
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ȼ ɩɨɥɟɜɨɦ ɨɩɵɬɟ ɢɡɭɱɟɧɨ ɫɨɞɟɪɠɚɧɢɟ ɰɢɧɤɚ (Zn) ɢ ɦɟɞɢ (Cu) ɜ ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ ɦɚɥɢɧɵ 
(Rubus idaeus L.) ɫɨɪɬɚ ɋɩɭɬɧɢɰɚ, ɜɵɪɚɳɢɜɚɟɦɵɯ ɛɟɡ ɭɞɨɛɪɟɧɢɣ ɢ ɩɪɢ ɜɧɟɫɟɧɢɢ 
N90P90K90. Ɋɚɫɬɟɧɢɹ ɦɚɥɢɧɵ ɨɬɛɢɪɚɥɢ ɜ ɮɚɡɭ ɩɥɨɞɨɧɨɲɟɧɢɹ ɢ ɪɚɡɞɟɥɹɥɢ ɧɚ ɨɪɝɚɧɵ: 
ɤɨɪɟɧɶ, ɤɨɪɧɟɜɢɳɟ, ɞɜɭɥɟɬɧɢɟ (ɩɥɨɞɨɧɨɫɹɳɢɟ) ɩɨɛɟɝɢ, ɨɞɧɨɥɟɬɧɢɟ ɩɨɛɟɝɢ (ɩɨɛɟɝɢ ɬɟɤɭɳɟɝɨ 
ɝɨɞɚ), ɥɚɬɟɪɚɥɵ (ɩɥɨɞɨɜɵɟ ɜɟɬɨɱɤɢ), ɩɥɨɞɵ. ɍ ɩɨɛɟɝɨɜ ɤɨɪɭ ɢ ɮɥɨɷɦɭ ɨɬɞɟɥɹɥɢ ɨɬ 
ɞɪɟɜɟɫɢɧɵ ɢ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɷɬɢ ɬɤɚɧɢ ɨɬɞɟɥɶɧɨ. Ɍɚɤɠɟ ɨɬɞɟɥɶɧɨ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɥɢɫɬɶɹ 
ɩɥɨɞɨɧɨɫɹɳɢɯ ɢ ɨɞɧɨɥɟɬɧɢɯ ɩɨɛɟɝɨɜ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ Zn ɢ Cu ɛɵɥɨ ɜ ɤɨɪɧɹɯ 
(ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ - 5,42±0,59 ɢ 4,05±0,44 ɦɝ/ɤɝ ɫɭɯ. ɜ-ɜɚ) ɢ ɤɨɪɧɟɜɢɳɚɯ (4,89±0,52 ɢ 3,90±0,52 
ɦɝ/ɤɝ ɫɭɯ. ɜ-ɜɚ). ȼɧɟɫɟɧɢɟ ɭɞɨɛɪɟɧɢɣ ɩɪɢɜɨɞɢɥɨ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ (ɧɚ 23 … 26%) ɭɜɟɥɢɱɟɧɢɸ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɷɥɟɦɟɧɬɨɜ ɜ ɤɨɪɧɹɯ. ɂɡ ɧɚɞɡɟɦɧɵɯ ɨɪɝɚɧɨɜ ɩɨɜɵɲɟɧɧɵɦ ɭɪɨɜɧɟɦ Zn ɢ Cu 
ɨɬɥɢɱɚɥɢɫɶ ɩɪɨɜɨɞɹɳɢɟ ɬɤɚɧɢ ɩɨɛɟɝɨɜ. ɋɨɞɟɪɠɚɧɢɟ Zn ɜ ɩɥɨɞɚɯ ɩɪɢ ɜɧɟɫɟɧɢɢ ɭɞɨɛɪɟɧɢɣ 
ɛɵɥɨ ɧɚ 48% ɦɟɧɶɲɟ, ɱɟɦ ɜ ɧɟɭɞɨɛɪɟɧɧɨɦ ɜɚɪɢɚɧɬɟ (1,994 ɢ 2,949 ɦɝ/ɤɝ ɫɭɯ. ɜ-ɜɚ 
ɫɨɨɬɜɟɫɬɜɟɧɧɨ). ȼɧɟɫɟɧɢɟ ɭɞɨɛɪɟɧɢɣ ɧɟ ɩɨɜɥɢɹɥɨ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɩɥɨɞɚɯ Cu, ɤɨɬɨɪɨɟ 
ɫɨɫɬɚɜɢɥɨ 1,700 ±0,18 ɦɝ/ɤɝ ɫɭɯ. ɜ-ɜɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɚɥɢɧɚ; ɬɹɠёɥɵɟ ɦɟɬɚɥɥɵ, ɰɢɧɤ; ɦɟɞɶ; ɦɢɧɟɪɚɥɶɧɨɟ ɩɢɬɚɧɢɟ. 
 
In the field experiment the zinc (Zn) and copper (Cu) accumulation has been studied in Sputnitsa 
raspberry (Rubus idaeus L.) organs and tissues. Plants were cultivated without fertilizing but with 
N90P90K90 application. At the stage of fruiting the raspberry plants were picked out and divided 
into organs: root, rhizome, floricane stems, primocane stems, laterals (fruiting branchlets) and 
berries. Stem bark and phloem were detached from a xylem and those tissues were analyzed 
separately. Leaves of floricane and primocane stems were also analyzed separately. The 
ЦКбТЦЮЦ ГЧ КЧН CЮ КММЮЦЮХКЭТШЧ аКs ШЛsОrЯОН ТЧ rШШЭs (5.24±0.59 КЧН 4.05±0.44 ppЦ Нrв аЭ, 
rОspОМЭТЯОХв) КЧН ТЧ rСТгШЦОs(4.89±0.52 КЧН 3.90±0.41 ppЦ Нrв аЭ). UЧНОr N90P90K90 application 
Zn and Cu contents in the roots were positively higher than without mineral fertilizing (by 
23…26%). FХШrТМКЧО КЧН prТЦШМКЧО sЭОЦs КММЮЦЮХКЭОН ХКРОr МШЧЭОЧЭs ШП ГЧ КЧН CЮ ЭСКЧ ШЭСОr 
above-ground parts of the plants. Zn accumulation in raspberry fruits was decreased by 
N90P90K90 treatment by 48% (from 2.949 to 1.994 ppm dry wt). Cu content in raspberry fruits was 
1.700±0.18 ppm dry wt and not affected by N90P90K90 treatment. 
Key words: Rubus idaeus L., heavy metals, zinc, copper, mineral nutrition. 
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ɉɨɤɚɡɚɧɚ ɰɟɧɧɨɫɬɶ ɩɥɨɞɨɜ ɩɥɨɞɨɜɵɯ ɢ ɹɝɨɞɧɵɯ ɤɭɥɶɬɭɪ ɞɥɹ ɪɚɰɢɨɧɚ ɱɟɥɨɜɟɤɚ. Ɉɛɨɫɧɨɜɚɧɚ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɟɥɟɤɰɢɢ ɧɚ ɭɥɭɱɲɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɥɨɞɨɜ. Ⱦɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɧɨɜɵɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɫɨɪɬɨɜ, ɷɥɢɬɧɵɯ ɢ ɨɬɛɨɪɧɵɯ ɮɨɪɦ ɹɛɥɨɧɢ, ɫɦɨɪɨɞɢɧɵ ɱɟɪɧɨɣ ɢ 
ɫɦɨɪɨɞɢɧɵ ɤɪɚɫɧɨɣ ɫɟɥɟɤɰɢɢ ȼɇɂɂɋɉɄ ɩɨ ɛɢɨɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɩɥɨɞɨɜ. ȼɵɞɟɥɟɧɵ 
ɫɨɪɬɨɨɛɪɚɡɰɵ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɚɯɚɪɨɜ: ɭ ɹɛɥɨɧɢ (ɛɨɥɟɟ 11%) – Ⱥɜɝɭɫɬɚ, 
Ɇɚɫɥɨɜɫɤɨɟ, ȼɚɜɢɥɨɜɫɤɨɟ, Ɍɭɪɝɟɧɟɜɫɤɨɟ, ɗɅɋ 31-2-15; ɭ ɫɦɨɪɨɞɢɧɵ ɱɟɪɧɨɣ (ɛɨɥɟɟ 10%) - 
Ⱦɟɫɟɪɬɧɚɹ Ɉɝɨɥɶɰɨɜɨɣ, Ʌɚɞɭɲɤɚ, ɗɅɋ 2089-36-108, ɨɬɛɨɪɧɚɹ ɮɨɪɦɚ 3007-2-154, ɭ 
ɫɦɨɪɨɞɢɧɵ ɤɪɚɫɧɨɣ (ɛɨɥɟɟ 7,5%) - Ʌɶɜɨɜɹɧɤɚ, Ɋɨɜɚɞɚ, ɗɅɋ 164-22-88, ɨɬɛɨɪɧɵɟ ɮɨɪɦɵ 
1674-30-17, 1674-30-30; ɫ ɜɵɫɨɤɢɦ ɢ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ: ɭ 
ɹɛɥɨɧɢ (ɛɨɥɟɟ 15 ɦɝ/100 ɝ) – Ɇɚɫɥɨɜɫɤɨɟ, ɭ ɱɟɪɧɨɣ ɫɦɨɪɨɞɢɧɵ (ɛɨɥɟɟ 200 ɦɝ/100 ɝ) - 
Ⱦɟɫɟɪɬɧɚɹ Ɉɝɨɥɶɰɨɜɨɣ, ɗɅɋ 3095-22-42, ɗɅɋ 3569-15-6 ɢ ɨɬɛɨɪɧɚɹ ɮɨɪɦɚ 3007-2-154, ɭ 
ɤɪɚɫɧɨɣ ɫɦɨɪɨɞɢɧɵ (ɛɨɥɟɟ 50 ɦɝ/100 ɝ) – Ɉɝɨɧɟɤ, Ɉɪɥɨɜɱɚɧɤɚ, Ɋɨɜɚɞɚ, ɨɬɛɨɪɧɚɹ ɮɨɪɦɚ 
1674-30-1; ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɭɦɦɵ ɮɟɧɨɥɶɧɵɯ ɜɟɳɟɫɬɜ: ɭ ɹɛɥɨɧɢ (ɛɨɥɟɟ 400 ɦɝ/100 
ɝ) – Ⱥɜɝɭɫɬɚ, Ɍɭɪɝɟɧɟɜɫɤɨɟ, ɗɅɋ 30-30-94, ɭ ɫɦɨɪɨɞɢɧɵ ɱɟɪɧɨɣ (ɛɨɥɟɟ 700 ɦɝ/100 ɝ) – Ⱥɪɚɩɤɚ, 
ɗɅɋ 3095-22-42, ɨɬɛɨɪɧɚɹ ɮɨɪɦɚ 3007-2-154, ɭ ɫɦɨɪɨɞɢɧɵ ɤɪɚɫɧɨɣ (ɛɨɥɟɟ 500 ɦɝ/100 ɝ) - 
Ʌɶɜɨɜɹɧɤɚ, ɐɢɪɚɥɶɬ, Ɋɨɜɚɞɚ ɢ ɨɬɛɨɪɧɵɟ ɮɨɪɦɵ 1674-30-1, 1674-30-17, 1674-30-30, 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɪɵɧɤɟ ɢ ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɢɧɬɟɪɟɫ 
ɞɥɹ ɫɟɥɟɤɰɢɢ ɧɚ ɭɥɭɱɲɟɧɧɵɣ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɩɥɨɞɨɜ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɹɛɥɨɧɹ, ɫɦɨɪɨɞɢɧɚ ɱɟɪɧɚɹ, ɫɦɨɪɨɞɢɧɚ ɤɪɚɫɧɚɹ, ɫɨɪɬɚ, ɷɥɢɬɧɵɟ ɢ 
ɨɬɛɨɪɧɵɟ ɮɨɪɦɵ, ɪɚɫɬɜɨɪɢɦɵɟ ɫɭɯɢɟ ɜɟɳɟɫɬɜɚ, ɫɚɯɚɪɚ, ɬɢɬɪɭɟɦɚɹ ɤɢɫɥɨɬɧɨɫɬɶ, 
ɚɫɤɨɪɛɢɧɨɜɚɹ ɤɢɫɥɨɬɚ, ɮɟɧɨɥɶɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɩɟɤɬɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ. 
 
FrЮТЭ ЯКХЮО ШП ПrЮТЭ КЧН ЛОrrв МrШps ПШr СЮЦКЧ’s НТОЭ Тs sСШаЧ. TСО ЧОМОssТЭв ШП ЛrООНТЧР ПШr ПrЮТЭ 
chemical composition improvement is substantiated. New promising cultivars, elite and selective 
genotypes of apple, black currant and red currant developed at the VNIISPK are characterized for 
biochemical composition of fruit. Variety samples have been singled out which have higher sugar 
contents: above 11% in apple – ‘AЯРЮsЭК’, ‘MКsХШЯsФШвО’, ‘VКЯТХШЯsФШвО’, ‘TЮrРОЧОЯsФШвО’ КЧН 
ELS 31-2-15; above 10% in black currant – ‘DОsОrЭЧКвК OРШХЭгШЯШв’, ‘LКНЮsСФК’, ELS 2089-36-
108 and selection 3007-2-154; above 7,5% in red currant – ‘LЯШЯвКЧФК’, ‘RШЯКНК’, ELS 164-22-88 
and selections 1674-30-17 and 1674-30-30; high and higher contents of ascorbic acid: over 15 
mg/100 g in apple – ‘MКsХШЯsФШвО’, ШЯОr 200 ЦР/100 Р ТЧ ЛХКМФ МЮrrКЧЭ – ‘DОsОrЭЧКвК OРШХЭгШЯШв’, 
ELS 3095-22-42, ELS 3569-15-6 and selection 3007-2-154 and over 50 mg/100 g in red currant – 
‘OРШЧТШФ’, ‘OrХШЯМСКЧФК’, ‘RШЯКНК’ КЧН sОХОМЭТШЧ 1674-30-1; high content of phenolic substance 
sum: over 400 mg/100 g – ‘AЮРЮsЭК’, ‘TЮrРОЧОЯsФШвО’ КЧН ELS 30-30-94, over 700 mg/100 g in 
black currant – ‘ArКpФК’, ELS 3095-22-42 and selection 3007-2-154, over 500 mg/100 g in red 
currant – ‘LЯШЯвКЧФК’, ‘TгТrКХЭ’, ‘RШЯКНК’ КЧН sОХОМЭТШЧs 1674-30-1, 1674-30-17 and 1674-30-30. All 
of these genotypes are competitive at the market and are of interest for breeding for improved 
chemical composition of fruit. 
Key words: apple, black currant, red currant, varieties, elites and selections, soluble dry 
substances, sugar, titrate acidity, ascorbic acid, phenolic substances, pectins. 
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ɈɐȿɇɄȺ ɍɋɌɈɃɑɂȼɈɋɌɂ əȻɅɈɇɂ Ʉ ȽɂɉȿɊɌȿɊɆɂɂ ɇȺ ɈɋɇɈȼȿ ɉȿɊȿɄɂɋɇɈȽɈ 
ɈɄɂɋɅȿɇɂə ɅɂɉɂȾɈȼ ɂ ȺɇɌɂɈɄɋɂȾȺɇɌɇɈɃ ɋɂɋɌȿɆɕ ɁȺɓɂɌɕ 

EVAVALUATION OF APPLE RESISTANCE TO HYPERTHERMIA BASED ON LIPID 
PEROXIDATION AND ANTIOXIDANT DEFENSE SYSTEM 
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ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɬɟɩɥɨɜɨɝɨ ɲɨɤɚ ɧɚ ɩɪɨɰɟɫɫɵ ɩɟɪɟɤɢɫɧɨɝɨ ɨɤɢɫɥɟɧɢɹ 
ɥɢɩɢɞɨɜ ɢ ɚɤɬɢɜɧɨɫɬɶ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ Malus domestica L. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɜ 
ɭɫɥɨɜɢɹɯ ɞɟɣɫɬɜɢɹ ɝɢɩɟɪɬɟɪɦɢɢ ɜ ɥɢɫɬɶɹɯ ɫɨɪɬɨɜ ɹɛɥɨɧɢ ɍɷɥɫɢ ɢ Ɉɪɥɢɤ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɝɟɧɨɬɢɩɚɦɢ ȼɟɬɟɪɚɧ ɢ ɂɦɪɭɫ ɨɬɦɟɱɚɟɬɫɹ ɩɨɜɵɲɟɧɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɦɚɥɨɧɨɜɨɝɨ ɞɢɚɥɶɞɟɝɢɞɚ, 
ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɢɧɬɟɧɫɢɜɧɨɦ ɪɚɡɜɢɬɢɢ ɩɟɪɟɤɢɫɧɨɝɨ ɨɤɢɫɥɟɧɢɹ ɥɢɩɢɞɨɜ, ɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɛɨɥɶɲɟɦ ɧɚɪɭɲɟɧɢɢ ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɰɟɥɨɫɬɧɨɫɬɢ ɤɥɟɬɨɤ. 
Ɇɟɧɟɟ ɢɧɬɟɧɫɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɩɪɨɰɟɫɫɨɜ ɥɢɩɨɩɟɪɨɤɫɢɞɚɰɢɢ ɭ ɫɨɪɬɨɜ ɂɦɪɭɫ ɢ ȼɟɬɟɪɚɧ 
ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɮɨɧɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɚɤɬɢɜɧɨɫɬɢ ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɵ (ɋɈȾ) ɢ 
ɧɚɢɦɟɧɶɲɟɝɨ ɧɚɤɨɩɥɟɧɢɹ ɚɦɢɧɨɤɢɫɥɨɬɵ ɩɪɨɥɢɧ. ȼ ɫɨɪɬɚɯ Ɉɪɥɢɤ ɢ ɍɷɥɫɢ, ɧɚɩɪɨɬɢɜ, 
ɨɬɦɟɱɚɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɩɪɨɥɢɧɚ ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɭɜɟɥɢɱɟɧɢɢ 
ɚɤɬɢɜɧɨɫɬɢ ɋɈȾ. ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨ ɧɚɥɢɱɢɢ ɮɢɡɢɨɥɨɝɨ-
ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɟɧɨɬɢɩɨɜ ɂɦɪɭɫ ɢ ȼɟɬɟɪɚɧ ɤ ɞɟɣɫɬɜɢɸ ɭɫɥɨɜɢɣ 
ɝɢɩɟɪɬɟɪɦɢɢ. 
Ʉɥɸɱɟɜɵɟ ɋɥɨɜɚ: ɫɭɩɟɪɨɤɫɢɞɞɢɫɦɭɬɚɡɚ, ɩɟɪɟɤɢɫɧɨɟ ɨɤɢɫɥɟɧɢɟ ɥɢɩɢɞɨɜ, ɩɪɨɥɢɧ, 
ɝɢɩɟɪɬɟɪɦɢɹ, ɭɫɬɨɣɱɢɜɨɫɬɶ, ɹɛɥɨɧɹ. 
 
The heat shock effect on the processes of lipid peroxidation and activity of antioxidant protection 
system of Malus domestica L. has been investigated. It is shown that under the hyperthermia effect 
an increased accumЮХКЭТШЧ ШП ЦКХШЧО НТКХНОСвНО Тs ЧШЭОН ТЧ ЭСО ХОКЯОs ШП ‘АОКХЭСв’ КЧН ‘OrХТФ’ ТЧ 
МШЦpКrТsШЧ аТЭС ‘VОЭОrКЧ’ КЧН ‘IЦrЮs’, аСТМС Тs ТЧНТМКЭТЯО ШП ЭСО ТЧЭОЧsТЯО НОЯОХШpЦОЧЭ ШП ХТpТН 
peroxidation and, therefore, great disorder of structural and functional integrity of cells. The 
prШМОssОs ШП ХТpТН pОrШбТНКЭТШЧ ТЧ ‘IЦrЮs’ КЧН ‘VОЭОrКЧ’ КrО ХОss ТЧЭОЧsТЯО ШЧ ЭСО ЛКМФРrШЮЧН ШП К 
substantial increase of superoxide dismutase (SOD) activity and the least accumulation of proline. 
On the contrary, the substantial increase of proline content with slight increase of SOD activity is 
ЧШЭОН ТЧ ‘OrХТФ’ КЧН ‘АОКХЭСв’. OЧ ЭСО ЛКsТs ШП ШЛЭКТЧОН НКЭК ТЭ Тs МШЧМХЮНОН ЭСКЭ ‘IЦrЮs’ КЧН 
‘VОЭОrКЧ’ СКЯО pСвsТШХШРТМКХ КЧН ЛТШМСОЦТМКХ ТЧНТМКЭТШЧs ШП rОsТsЭКЧМО ЭШ СвpОrЭСОrЦТК ОППОМЭ.  
Key words: superoxide dismutase, lipid peroxidation, proline, hyperthermia, resistance, apple.  
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ɋȿɅȿɄɐɂə əȻɅɈɇɂ ȼɈ ȼɇɂɂɋɉɄ ɂ ɂɆɉɈɊɌɈɁȺɆȿɓȿɇɂȿ ɉɅɈȾɈȼɈɃ ɉɊɈȾɍɄɐɂɂ 

APPLE BREEDING AT VNIISPK AND IMPORT SUBSTITUTION OF FRUIT PRODUCTION 
 

ɋɟɞɨɜ ȿ.ɇ., ɞɨɤɬɨɪ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ɚɤɚɞɟɦɢɤ ɊȺɇ,  
ɡɚɜɟɞɭɸɳɢɣ ɥɚɛɨɪɚɬɨɪɢɟɣ ɫɟɥɟɤɰɢɢ ɹɛɥɨɧɢ 
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ɋɟɪɨɜɚ Ɂ.Ɇ., ɤɚɧɞɢɞɚɬ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɧɚɭɤ, ɜɟɞɭɳɢɣ ɧɚɭɱɧɵɣ ɫɨɬɪɭɞɧɢɤ 
ɥɚɛɨɪɚɬɨɪɢɢ ɫɟɥɟɤɰɢɢ ɹɛɥɨɧɢ 
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ɋɟɞɵɲɟɜɚ Ƚ.Ⱥ., ɞɨɤɬɨɪ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɧɚɭɤ, ɡɚɜɟɞɭɸɳɚɹ ɰɢɬɨɷɦɛɪɢɨɥɨɝɢɱɟɫɤɨɣ 
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ɉɥɚɧɨɦɟɪɧɚɹ ɫɟɥɟɤɰɢɹ ɹɛɥɨɧɢ ɜɨ ȼɫɟɪɨɫɫɢɣɫɤɨɦ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦ ɢɧɫɬɢɬɭɬɟ ɫɟɥɟɤɰɢɢ 
ɩɥɨɞɨɜɵɯ ɤɭɥɶɬɭɪ (ȼɇɂɂɋɉɄ) ɜɟɞɟɬɫɹ ɫ 1955 ɝɨɞɚ. Ɇɧɨɝɨɥɟɬɧɹɹ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɚɹ ɪɚɛɨɬɚ ɩɨ 
ɫɟɥɟɤɰɢɢ ɹɛɥɨɧɢ ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ ɫɨɡɞɚɧɢɸ ɛɨɥɟɟ 70 ɫɨɪɬɨɜ ɹɛɥɨɧɢ, ɢɡ ɤɨɬɨɪɵɯ 50 ɫɨɪɬɨɜ ɜɤɥɸɱɟɧɨ ɜ 
Ƚɨɫɪɟɟɫɬɪ ɫɟɥɟɤɰɢɨɧɧɵɯ ɞɨɫɬɢɠɟɧɢɣ, ɞɨɩɭɳɟɧɧɵɯ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ (ɪɚɣɨɧɢɪɨɜɚɧɨ). Ɉɫɧɨɜɧɵɟ 
ɩɪɢɨɪɢɬɟɬɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɫɟɥɟɤɰɢɢ ɹɛɥɨɧɢ: ɫɨɡɞɚɧɢɟ ɜɵɫɨɤɨɭɫɬɨɣɱɢɜɵɯ ɢ ɢɦɦɭɧɧɵɯ ɫɨɪɬɨɜ ɤ 
ɧɚɢɛɨɥɟɟ ɜɪɟɞɨɧɨɫɧɨɦɭ ɡɚɛɨɥɟɜɚɧɢɸ – ɩɚɪɲɟ; ɫɟɥɟɤɰɢɹ ɧɚ ɩɨɥɢɩɥɨɢɞɧɨɦ ɭɪɨɜɧɟ; ɜɵɜɟɞɟɧɢɟ 
ɤɨɥɨɧɧɨɜɢɞɧɵɯ ɫɨɪɬɨɜ. Ɇɧɨɝɢɟ ɫɨɪɬɚ ɹɛɥɨɧɢ, ɫɨɡɞɚɧɧɵɟ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɧɚɲɥɢ ɫɜɨɟ 
ɞɨɫɬɨɣɧɨɟ ɦɟɫɬɨ ɜ ɫɨɪɬɢɦɟɧɬɟ ɫɪɟɞɧɟɣ ɩɨɥɨɫɵ Ɋɨɫɫɢɢ, ɷɬɨ ɭɠɟ ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɵɟ ɢ ɡɚɧɢɦɚɸɳɢɟ 
ɫɨɥɢɞɧɵɟ ɩɥɨɳɚɞɢ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɚɞɚɯ ɫɨɪɬɚ ɋɢɧɚɩ ɨɪɥɨɜɫɤɢɣ, ȼɟɬɟɪɚɧ, Ʉɭɥɢɤɨɜɫɤɨɟ, Ɉɪɥɢɤ, 
ɉɚɦɹɬɶ ɜɨɢɧɭ. ɂɡ ɨɫɟɧɧɢɯ ɫɨɪɬɨɜ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɭɸ ɢɡɜɟɫɬɧɨɫɬɶ ɫɨɪɬɚ Ɉɪɥɨɜɫɤɨɟ ɩɨɥɨɫɚɬɨɟ, 
Ɉɪɥɨɜɫɤɢɣ ɩɢɨɧɟɪ, ɉɚɦɹɬɶ ɂɫɚɟɜɚ, ɚ ɢɡ ɥɟɬɧɢɯ: Ɉɪɥɢɧɤɚ, Ɉɪɥɨɜɢɦ, Ɋɚɞɨɫɬɶ ɇɚɞɟɠɞɵ ɢ Ɋɚɧɧɟɟ ɚɥɨɟ. 
ȼ ɫɨɡɞɚɧɢɢ ɢɦɦɭɧɧɵɯ ɤ ɩɚɪɲɟ ɫɨɪɬɨɜ Ɋɨɫɫɢɹ ɞɨɥɝɨɟ ɜɪɟɦɹ ɨɬɫɬɚɜɚɥɚ ɨɬ ɋɒȺ ɢ ɞɪɭɝɢɯ ɫɬɪɚɧ 
ɡɚɪɭɛɟɠɶɹ, ɬɚɤ ɤɚɤ ɦɵ ɧɚɱɚɥɢ ɪɚɛɨɬɭ ɧɚ 30-40 ɥɟɬ ɩɨɡɞɧɟɟ ɢɯ. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɷɬɨ ɨɬɫɬɚɜɚɧɢɟ 
ɩɪɟɨɞɨɥɟɧɨ. ȼ ɧɚɲɟɦ ɢɧɫɬɢɬɭɬɟ ɫɨɡɞɚɧ ɩɟɪɜɵɣ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɢɦɦɭɧɧɵɣ ɫɨɪɬ ɂɦɪɭɫ (ɜ 1991 ɝ.), ɚ 
ɜɫɟɝɨ ɫɨɡɞɚɧɨ ɢ ɪɚɣɨɧɢɪɨɜɚɧɨ 23 ɢɦɦɭɧɧɵɯ ɤ ɩɚɪɲɟ ɫɨɪɬɚ (ɫ ɝɟɧɨɦ VП). Ʌɭɱɲɢɦɢ ɢɦɦɭɧɧɵɦɢ ɤ ɩɚɪɲɟ 
ɫɨɪɬɚɦɢ ɹɜɥɹɸɬɫɹ: Ⱥɮɪɨɞɢɬɚ, Ȼɨɥɨɬɨɜɫɤɨɟ, ȼɟɧɶɹɦɢɧɨɜɫɤɨɟ, ɂɜɚɧɨɜɫɤɨɟ, ɂɦɪɭɫ (ɢɦɦɭɧɧɵɣ ɪɭɫɫɤɢɣ), 
Ʉɚɧɞɢɥɶ ɨɪɥɨɜɫɤɢɣ, ɋɜɟɠɟɫɬɶ, ɋɨɥɧɵɲɤɨ, ɋɬɚɪɬ, ɋɬɪɨɟɜɫɤɨɟ. ɉɥɨɞɨɬɜɨɪɧɭɸ ɫɟɥɟɤɰɢɸ ɜɟɞɭɬ ɬɚɤɠɟ 
ȼɇɂɂȽɢɋɉɊ (Ɇɢɱɭɪɢɧɫɤ), ɋɄɁɇɂɂɋɢȼ (Ʉɪɚɫɧɨɞɚɪ),  ȼɋɌɂɋɉ (Ɇɨɫɤɜɚ), ɋɜɟɪɞɥɨɜɫɤɚɹ ɫɟɥɟɤɰɢɨɧɧɚɹ 
ɫɬɚɧɰɢɹ ɫɚɞɨɜɨɞɫɬɜɚ ɢ ɞɪ. ɭɱɪɟɠɞɟɧɢɹ Ɋɨɫɫɢɢ. ɒɢɪɨɤɨɟ ɜɧɟɞɪɟɧɢɟ ɢɦɦɭɧɧɵɯ ɤ ɩɚɪɲɟ ɫɨɪɬɨɜ ɹɛɥɨɧɢ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɯɢɦɢɱɟɫɤɢɯ ɨɛɪɚɛɨɬɨɤ ɫɚɞɚ, ɨɡɞɨɪɨɜɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɭɸ 
ɨɛɫɬɚɧɨɜɤɭ ɜ ɫɚɞɭ ɢ ɟɝɨ ɨɤɪɟɫɬɧɨɫɬɹɯ, ɫɞɟɥɚɬɶ ɩɪɨɞɭɤɰɢɸ ɫɚɞɚ ɛɨɥɟɟ ɱɢɫɬɨɣ ɜ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, 
ɫɧɢɡɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɛɥɨɤ. ɉɪɢɨɪɢɬɟɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɦɵ ɫɱɢɬɚɟɦ ɫɟɥɟɤɰɢɸ 
ɹɛɥɨɧɢ ɧɚ ɩɨɥɢɩɥɨɢɞɧɨɦ ɭɪɨɜɧɟ. ȼ ɢɧɫɬɢɬɭɬɟ ɫɨɡɞɚɧɨ 16 ɬɪɢɩɥɨɢɞɧɵɯ ɫɨɪɬɨɜ ɹɛɥɨɧɢ, ɢɡ ɤɨɬɨɪɵɯ 10 
ɜɤɥɸɱɟɧɨ ɜ Ƚɨɫɪɟɟɫɬɪ (ɪɚɣɨɧɢɪɨɜɚɧɨ). Ɉɧɢ ɩɨɥɭɱɟɧɵ ɨɬ ɝɟɬɟɪɨɩɥɨɢɞɧɵɯ ɫɤɪɟɳɢɜɚɧɢɣ ɬɢɩɚ 2ɯ ɯ 4ɯ. 
Ɍɪɢɩɥɨɢɞɧɵɟ ɫɨɪɬɚ ɹɛɥɨɧɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɟɟ ɪɟɝɭɥɹɪɧɵɦ ɩɥɨɞɨɧɨɲɟɧɢɟɦ, ɥɭɱɲɟɣ ɬɨɜɚɪɧɨɫɬɶɸ 
ɩɥɨɞɨɜ ɢ ɩɨɜɵɲɟɧɧɨɣ ɫɚɦɨɩɥɨɞɧɨɫɬɶɸ. ȿɳɟ ɱɟɬɵɪɟ ɬɪɢɩɥɨɢɞɧɵɯ ɫɨɪɬɚ ɩɨɥɭɱɟɧɨ ɧɚɦɢ ɨɬ  ɞɢɩɥɨɢɞɧɵɯ 
ɪɨɞɢɬɟɥɟɣ. Ʌɭɱɲɢɟ ɢɡ ɧɢɯ ɉɚɦɹɬɶ ɋɟɦɚɤɢɧɭ, Ɋɨɠɞɟɫɬɜɟɧɫɤɨɟ ɢ ɘɛɢɥɹɪ. Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɨɥɶɲɨɣ 
ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɬɪɢɩɥɨɢɞɧɵɟ ɫɨɪɬɚ ɢɦɦɭɧɧɵɟ ɤ ɩɚɪɲɟ ɬɚɤɢɟ ɤɚɤ Ⱥɥɟɤɫɚɧɞɪ Ȼɨɣɤɨ, ȼɚɜɢɥɨɜɫɤɨɟ, 
əɛɥɨɱɧɵɣ ɋɩɚɫ, Ɋɨɠɞɟɫɬɜɟɧɫɤɨɟ ɢ ɘɛɢɥɹɪ. ȼɨ ȼɇɂɂɋɉɄ ɫɨɡɞɚɧɨ 8 ɤɨɥɨɧɧɨɜɢɞɧɵɯ ɫɨɪɬɨɜ, ɤɨɬɨɪɵɟ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɣ ɫɤɨɪɨɩɥɨɞɧɨɫɬɶɸ ɢ ɭɪɨɠɚɣɧɨɫɬɶɸ. ȼ ɤɨɥɨɧɧɨɜɢɞɧɨɦ ɫɚɞɭ ɭɩɪɨɳɚɟɬɫɹ ɭɯɨɞ ɢ 
ɪɚɛɨɬɵ ɩɨ ɫɛɨɪɭ ɭɪɨɠɚɹ. ȼɤɥɸɱɟɧɵ ɜ Ƚɨɫɪɟɟɫɬɪ ɤɨɥɨɧɧɨɜɢɞɧɵɟ ɫɨɪɬɚ ɉɪɢɨɤɫɤɨɟ ɢ ɉɨɷɡɢɹ. ɉɪɨɯɨɞɹɬ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɢɫɩɵɬɚɧɢɟ ɫɨɪɬɚ ȼɨɫɬɨɪɝ ɢ ɋɨɡɜɟɡɞɢɟ. ȼ 2015 ɝɨɞɭ ɩɥɚɧɢɪɭɟɬɫɹ ɩɨɞɝɨɬɨɜɢɬɶ 
ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɢɫɩɵɬɚɧɢɟ ɤɨɥɨɧɧɨɜɢɞɧɨɝɨ ɫɨɪɬɚ Ƚɢɪɥɹɧɞɚ. Ɋɚɛɨɬɚ ɩɨ 
ɫɟɥɟɤɰɢɢ ɢ ɭɥɭɱɲɟɧɢɸ ɫɨɪɬɢɦɟɧɬɚ ɹɛɥɨɧɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɟɬɫɹ. Ɉɫɜɚɢɜɚɸɬɫɹ 
ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɜɵɜɟɫɬɢ ɫɟɥɟɤɰɢɸ ɧɚ ɧɨɜɵɣ ɭɪɨɜɟɧɶ. ɋɨɪɬɚ 
ɹɛɥɨɧɢ ɫɟɥɟɤɰɢɢ ȼɇɂɂɋɉɄ ɧɟ ɭɫɬɭɩɚɸɬ, ɚ ɩɨ ɪɹɞɭ ɩɨɤɚɡɚɬɟɥɟɣ (ɚɞɚɩɬɢɜɧɨɫɬɶ, ɜɤɭɫ ɩɥɨɞɨɜ ɢ ɢɯ 
ɜɢɬɚɦɢɧɧɨɫɬɶ) ɩɪɟɜɨɫɯɨɞɹɬ ɡɚɪɭɛɟɠɧɵɟ ɫɨɪɬɚ. ɂɯ ɲɢɪɨɤɨɟ ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɸ ɩɥɨɞɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. 
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Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɹɛɥɨɧɹ, ɫɨɪɬɚ, ɫɨɪɬɢɦɟɧɬ, ɫɟɥɟɤɰɢɹ, ɩɪɢɨɪɢɬɟɬɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɫɟɥɟɤɰɢɢ, 
ɢɦɦɭɧɢɬɟɬ, ɩɚɪɲɚ, ɩɨɥɢɩɥɨɢɞɢɹ, ɤɨɥɨɧɧɨɜɢɞɧɨɫɬɶ, ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ, ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɟ. 
 
The systematic apple breeding has been conducted at the All Russian Research Institute of Fruit Crop 
Breeding (VNIISPK) since 1955. The long-term large-scale work on apple breeding has promoted the 
development of more than 70 apple cultivars, 50 of which has been included in the State Register of 
Breeding Achievements Admitted for Use (regionalized). The main priority trends of apple breeding are the 
following: the development of highly resistant and immune cultivars to the most harmful disease – scab; 
breeding using polyploidy; creation of columnar apple varieties.  
Many apple cultivars developed by common methods share worthy place in the assortment of the middle 
zone of Russia. They are wide-known winter cultivars that are cultivated on large areas in commercial 
ШrМСКrНs: ‘SТЧКp OrХШЯsФТв’, ‘VОЭОrКЧ’, ‘KЮХТФШЯsФШвО’, ‘OrХТФ’ КЧН ‘PКЦвКЭ VШТЧЮ’; КЮЭЮЦЧ МЮХЭТЯКrs 
‘OrХШЯsФШвО PШХШsКЭШвО’, ‘OrХШЯsФТв PТШЧОr’ КЧН ‘PКЦвКЭ IsКОЯК’; sЮЦЦОr МЮХЭТЯКrs ‘OrХТЧФК’, ‘OrХШЯТЦ’, 
‘RКНШsЭ NКНОгСНв’ КЧН ‘RКЧЧОвО AХШвО’. Russia was behind the USA and some other foreign countries in 
the development of scab immune cultivars, since we started that work 30-40 years later. By now this backlog 
has been overcome. At our institute the first home scab immune cЮХЭТЯКr ‘IЦrЮs’ аКs НОЯОХШpОН ТЧ 1991. IЧ 
all, 23 scab immune cultivars (Vf) have been developed and regionalized. The best scab immune apple 
МЮХЭТЯКrs КrО ‘AПroНТЭК’, ‘BШХШЭШЯsФШвО’, ‘VОЧТКЦТЧШЯsФШвО’, ‘IЯКЧШЯsФШвО’, ‘IЦrЮs’ (IЦЦЮЧО RЮssТКЧ), ‘CКЧНТХ 
OrloЯsФТв’, ‘SЯОгСОsЭ’, ‘SШХЧвsСФШ’, ‘SЭКrЭ’, КЧН ‘SЭrШОЯsФШвО’. AХХ RЮssТКЧ RОsОКrМС IЧsЭТЭЮЭО ШП GОЧОЭТМs КЧН 
Fruit Crop Breeding (VNIIGiSPR, Michurinsk), North-Caucasus Zonal Research Institute of Horticulture and 
Viniculture (SKZNIISiV, Krasnodar), All Russian Breeding Technology Institute of Horticulture and Nursery 
(VSTISP, Moscow), Sverdlovsk Breeding Station of Horticulture and some other institutions of Russia also 
carry out successful breeding. Wide introduction of scab immune apple cultivars into the industry makes it 
possible to reduce a number of chemical treatments in the orchards, improve the environment in the 
orchards and neighbourhood and reduce apple cost price.  Apple breeding using polyploidy is considered to 
be a priority trend. 16 triploid cultivars have been developed at VNIISPK, 10 of them have already been 
regionalized. These cultivars have been obtained from heteroploid crossings of the 2x x 4x type. Triploid 
apple cultivars are characterized by more regular fruiting, better marketability of fruit and higher autogamy. 
FШЮr ЭrТpХШТН МЮХЭТЯКrs СКЯО ЛООЧ ШЛЭКТЧОН ПrШЦ НТpХШТН pКrОЧЭs. ‘PКЦвКЭ SОЦКФТЧЮ’, ‘RШгСНОsЭЯОЧsФШвО’ КЧН 
‘ВЮЛТХКr’ КrО ЭСО ЛОsЭ ШЧОs. AХОбКЧНr BШТФШ’, ‘VКЯТХШЯsФШвО’, ‘ВКЛХШМСЧв SpКs’, ‘RШгСНОsЭЯОЧsФШвО’ КЧН 
‘ВЮЛТХКr ’ Кre of great commercial interest as they are triploid and scab immune cultivars. At VNIISPK 8 
columnar apple cultivars have been developed that are characterized by high early fruiting and productivity.  
Orchard management and harvesting become simpler in the columnar orchard. Columnar cultivars 
‘PrТШФsФШвО’ КЧН ‘PШОгТК’ СКЯО ЛООЧ ТЧМХЮНОН ТЧ ЭСО SЭКЭО RОРТsЭОr. ‘VШsЭШrР’ КЧН ‘SШгЯОгНТО’ КrО ШЧ sЭКЭО 
trials. In 2015 columnar culЭТЯКr ‘GТrХТКЧНК’ Тs РШТЧР ЭШ ЛО ЭЮrЧОН ШЯОr ЭШ ЭСО sЭКЭО ЭrТКХs. BrООНТЧР ПШr Кpple 
assortment improving is continued and refined. The molecular-genetic methods are developed. Apple 
cultivars from the VNIISPK program are not worse than foreign cultivars but even exceed them in a number 
of traits (adaptability, fruit flavor and the content of vitamins). The intensive introduction of these cultivars into 
industry promotes the import substitution of fruit production.  
Key words: apple, cultivars, assortment, breeding, priority trends of breeding, immunity, scab, polyploidy, 
columnar apple trees, productivity, import substitution. 
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ɈɐȿɇɄȺ ɆȿɏȺɇɂɁɆȺ ȽɈɋɍȾȺɊɋɌȼȿɇɇɈɃ ɉɈȾȾȿɊɀɄɂ ȺȽɊȺɊɇɈȽɈ ɋȿɄɌɈɊȺ ɋ 
ɉɈɁɂɐɂɂ ɍɊɈȼɇə ɋɈɐɂȺɅɖɇɈ-ɌɊɍȾɈȼɕɏ ɈɌɇɈɒȿɇɂɃ 

ASSESSMENT OF STATE SUPPORT MECHANISM OF THE AGRARIAN SECTOR FROM THE 
STAND POINT OF SOCIAL AND LABOR RELATIONS LEVEL 
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Kuznetsova T. M., Candidate of Economic Sciences, Associate Professor 
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Federal State Budgetary Educational Establishment of Higher Education, 

“OrОХ SЭКЭО AРrКrТКЧ UЧТЯОrsТЭв” 
ȿ-mail: niproka@mail.ru 

 
Ɋɚɫɫɦɨɬɪɟɧɵ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɦɟɯɚɧɢɡɦɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɚɝɪɚɪɧɨɝɨ ɫɟɤɬɨɪɚ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɩɨɥɢɬɢɤɚ 
ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ Ɉɪɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. ɉɪɟɞɥɨɠɟɧɚ 
ɫɢɫɬɟɦɚ ɩɨɤɚɡɚɬɟɥɟɣ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɫɨɰɢɚɥɶɧɨ-ɬɪɭɞɨɜɵɯ ɨɬɧɨɲɟɧɢɣ ɧɚ ɨɫɧɨɜɟ 
ɩɪɨɝɪɟɫɫɢɜɧɨ-ɜɨɡɪɚɫɬɚɸɳɟɝɨ ɯɚɪɚɤɬɟɪɚ ɢ ɨɛɨɫɧɨɜɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɯ ɭɱɟɬɚ ɜ ɦɟɬɨɞɢɤɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɭɛɫɢɞɢɣ. Ⱦɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɫɢɫɬɟɦɵ ɤɪɢɬɟɪɢɟɜ 
ɭɱɚɫɬɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɤɨɨɩɟɪɚɬɢɜɨɜ ɜ ɤɨɧɤɭɪɫɧɨɦ ɨɬɛɨɪɟ ɧɚ 
ɩɨɥɭɱɟɧɢɟ Ƚɪɚɧɬɨɜɨɣ ɩɨɞɞɟɪɠɤɢ. ȼɵɹɜɥɟɧɵ ɨɫɨɛɟɧɧɨɫɬɢ ɜɥɢɹɧɢɹ ɦɟɯɚɧɢɡɦɚ ɝɨɫɩɨɞɞɟɪɠɤɢ 
ɧɚ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɡɜɢɬɢɹ ɚɝɪɚɪɧɨɝɨ ɫɟɤɬɨɪɚ ɪɟɝɢɨɧɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɦɟɯɚɧɢɡɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɞɞɟɪɠɢ, ɚɝɪɚɪɧɵɣ ɫɟɤɬɨɪ, ɫɭɛɫɢɞɢɣ, 
ɫɨɰɢɚɥɶɧɨ-ɬɪɭɞɨɜɵɟ ɨɬɧɨɲɟɧɢɹ, ɩɨɥɢɬɢɤɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɫɭɛɴɟɤɬ ɚɝɪɨɛɢɡɧɟɫɚ, 
ɦɨɥɨɱɧɨɟ ɠɢɜɨɬɧɨɜɨɞɫɬɜɨ, ɤɪɢɬɟɪɢɢ, ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 
 

The directions of social and economic efficiency increase of the mechanism of the agrarian sector 
state support are studied. The salary policy of the Orel region agricultural organizations is 
analyzed. The indicator system of the social and labor relations level assessment on the ground of 
progressively increasing character is suggested and the necessity of their accounting in the 
subsidy allocation method is substantiated. The recommendations on improvement of the criteria 
system of agricultural consumer co-operatives participation in competitive selection for Grant 
support getting are given. The peculiarities of the state support mechanism influence on the social 
and economic indicators of the agrarian sector development are found out. 
Key words: state support mechanism, agrarian sector, subsidies, social and labor relations, salary 
policy, agro business subject, dairy farming, criteria, social and economic efficiency. 
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ɌȿɊɊɂɌɈɊɂȺɅɖɇɕɃ ȺɋɉȿɄɌ ȼ ɂɁɍɑȿɇɂɂ ɂɋɉɈɅɖɁɈȼȺɇɂə ɂ ɉɈȼɕɒȿɇɂə 

ɗɎɎȿɄɌɂȼɇɈɋɌɂ ɑȿɅɈȼȿɑȿɋɄɈȽɈ ɄȺɉɂɌȺɅȺ 
THE TERRITORIAL ASPECT IN A HUMAN CAPITAL USE AND INCREASE IN IT EFFICIENCY 

 
Ⱦɨɤɚɥɶɫɤɚɹ ȼ.Ʉ., ɞ.ɷ.ɧ., ɩɪɨɮɟɫɫɨɪ 

Dokalskaya V.K., Doctor of Economics, Professor 
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ȿ-mail: doka.vera@yandex.ru 

 
ɑɟɥɨɜɟɱɟɫɤɢɣ ɤɚɩɢɬɚɥ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɵ. ɗɬɨ ɧɚɜɵɤɢ, ɡɧɚɧɢɹ, ɤɨɬɨɪɵɟ 
ɩɨɦɨɝɭɬ ɱɟɥɨɜɟɤɭ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɢ ɞɨɯɨɞɚ ɩɪɟɞɩɪɢɹɬɢɹ, ɬɨ ɟɫɬɶ ɦɨɝɭɬ 
ɛɵɬɶ ɜɩɨɥɧɟ ɨɩɪɚɜɞɚɧɧɵɦɢ. ȼɨɡɦɨɠɧɨɫɬɶ ɨɛɟɫɰɟɧɢɜɚɧɢɹ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɤɚɩɢɬɚɥɚ ɞɟɥɚɟɬ 
ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɛɨɥɟɟ ɪɢɫɤɨɜɚɧɧɵɦ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɵɦ ɫɬɚɧɨɜɢɬɶɫɹ ɭɱɚɫɬɢɟ 
ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɢɨɪɢɬɟɬɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɜ ɱɟɥɨɜɟɱɟɫɤɢɣ 
ɤɚɩɢɬɚɥ.  
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɱɟɥɨɜɟɱɟɫɤɢɣ ɤɚɩɢɬɚɥ, ɢɧɜɟɫɬɢɪɨɜɚɧɢɟ ɜ ɱɟɥɨɜɟɱɟɫɤɢɣ ɤɚɩɢɬɚɥ, ɭɫɥɨɜɢɹ 
ɬɪɭɞɚ, ɚɧɤɟɬɢɪɨɜɚɧɢɟ, ɩɪɢɨɪɢɬɟɬɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɢɧɜɟɫɬɢɰɢɣ. 
 
Human capital can take different forms. The skills and knowledge that help a person to improve the 
productivity and enterprise income i.e. can be justified. The possibility of depreciation of human 
capital makes investment more risky; therefore, the government participation becomes essential 
part of identifying priority areas of human capital investment.  
Key words: human capital, investment in human capital, working conditions, questionnaire survey, 
priority areas of investment. 
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Ɉ ɇɈɊɆɂɊɈȼȺɇɂɂ ɉɈɄȺɁȺɌȿɅȿɃ ɍɊɈȼɇə ɀɂɁɇɂ ɇȺɋȿɅȿɇɂə  
ABOUT RATIONING INDICATORS OF LIVING STANDARDS  

 
ɒɭɦɟɬɨɜ ȼ.Ƚ., ɞɨɤɬɨɪ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 
Shumetov V.G., Doctor of Economic Sciences, Professor 
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ȼ ɫɬɚɬɶɟ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɨɪɦɢɪɨɜɚɧɢɸ ɱɚɫɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɭɪɨɜɧɹ ɠɢɡɧɢ 
ɧɚɫɟɥɟɧɢɹ ɪɨɫɫɢɣɫɤɢɯ ɪɟɝɢɨɧɨɜ. ɉɪɟɞɫɬɚɜɥɟɧɚ ɦɟɬɨɞɢɤɚ ɧɨɪɦɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɏɚɪɪɢɧɝɬɨɧɚ. ɉɪɟɞɥɨɠɟɧ ɚɥɝɨɪɢɬɦ 
ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɢ ɠɟɥɚɬɟɥɶɧɨɫɬɢ ɏɚɪɪɢɧɝɬɨɧɚ, ɨɬɪɚɠɚɸɳɟɣ ɧɟɥɢɧɟɣɧɵɣ 
ɯɚɪɚɤɬɟɪ ɡɚɜɢɫɢɦɨɫɬɢ ɫɜɨɣɫɬɜ ɨɬ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɪɟɚɥɶɧɨɣ ɪɟɝɢɨɧɚɥɶɧɨɣ ɜɵɛɨɪɤɢ.      
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɪɨɜɟɧɶ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ, ɩɨɤɚɡɚɬɟɥɶ, ɪɟɝɢɨɧ, ɐɟɧɬɪɚɥɶɧɵɣ 
ɮɟɞɟɪɚɥɶɧɵɣ ɨɤɪɭɝ, ɪɟɚɥɶɧɚɹ ɜɵɛɨɪɤɚ, ɨɛɭɱɚɸɳɚɹ ɜɵɛɨɪɤɚ, ɥɢɧɟɣɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, 
ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, ɮɭɧɤɰɢɹ ɏɚɪɪɢɧɝɬɨɧɚ, ɜɟɪɛɚɥɶɧɚɹ ɨɰɟɧɤɚ 
ɠɟɥɚɬɟɥɶɧɨɫɬɢ, ɡɚɤɨɧ ɩɪɟɞɟɥɶɧɨɣ ɩɨɥɟɡɧɨɫɬɢ. 
 
The article defines the requirements for the valuation of private indicators of living standards of the 
Russian regions. The technique of valuation indicators based on the psycho-physical 
transformation Harrington. An algorithm for calculating the parameters of the desirability function 
Harrington, reflecting the non-linear nature of the dependence of the properties of the values of 
indicators, based on the statistical characteristics of real regional sampling. 
Key words: the standard of living of the population, indicator, region, Central Federal District, real 
sample, training set, linear transformation, psychophysical transformation, function Harrington, 
verbal judgment on the desirability, the law of marginal utility. 
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ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɚ ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɛɢɡɧɟɫ-ɪɢɫɤɚɦɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɚ ɬɚɤɠɟ ɩɪɟɞɥɨɠɟɧ ɚɥɶɬɟɪɧɚɬɢɜɧɵɣ ɩɨɞɯɨɞ, 
ɩɨɡɜɨɥɹɸɳɢɣ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɦɟɬɨɞ ɭɩɪɚɜɥɟɧɢɹ, ɛɚɡɢɪɭɸɳɢɣɫɹ ɧɚ 
ɜɵɹɜɥɟɧɢɢ ɭɪɨɜɧɹ ɫɭɳɟɫɬɜɟɧɧɨɫɬɢ ɤɚɠɞɨɝɨ ɪɢɫɤɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɚɞɚɩɬɢɪɨɜɚɬɶ ɢɯ ɤ 
ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɛɢɡɧɟɫ-ɪɢɫɤ, ɦɢɧɢɦɢɡɚɰɢɹ ɪɢɫɤɚ, ɭɪɨɜɟɧɶ ɫɭɳɟɫɬɜɟɧɧɨɫɬɢ, ɭɩɪɚɜɥɟɧɢɟ 
ɪɢɫɤɨɦ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ. 
 
The article presents comparative characteristics of methods of business risk management of 
agricultural organizations, and also provides a alternative approach, allowing you to select the 
most effective control method, based on the identification of the level of importance of each risk, 
allowing to increase the competitiveness of agriculture, to adapt to changing economic conditions 
in general and to ensure food security countries. 
Key words: business risk, risk minimization, risk management, agriculture organization. 
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ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɫɟɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɝɨɪɨɯɚ ɧɚ 
ɢɫɤɭɫɫɬɜɟɧɧɨɦ ɢɧɮɟɤɰɢɨɧɧɨɦ, ɢɧɜɚɡɢɨɧɧɨɦ ɢ ɩɪɨɜɨɤɚɰɢɨɧɧɨɦ ɮɨɧɚɯ ɤ ɨɫɧɨɜɧɵɦ ɩɚɬɨɝɟɧɚɦ 
ɢ ɮɢɬɨɮɚɝɚɦ. ȼɵɞɟɥɟɧɵ ɢɫɬɨɱɧɢɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɫɟɥɟɤɰɢɢ: ɤ ɤɨɪɧɟɜɵɦ 
ɝɧɢɥɹɦ ɝɨɪɨɯɚ, ɚɫɤɨɯɢɬɨɡɭ, ɪɠɚɜɱɢɧɟ, ɝɨɪɨɯɨɜɨɣ ɬɥɟ. ɋ ɤɨɦɩɥɟɤɫɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ 
ɛɨɥɟɡɧɹɦ ɢ ɝɨɪɨɯɨɜɨɣ ɬɥɟ ɜɵɞɟɥɟɧɨ 2 ɫɨɪɬɨɨɛɪɚɡɰɚ ɝɨɪɨɯɚ. ɋ ɝɪɭɩɩɨɜɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ 
ɤɨɪɧɟɜɵɦ ɝɧɢɥɹɦ ɢ ɥɢɫɬɨɫɬɟɛɟɥɶɧɵɦ ɩɹɬɧɢɫɬɨɫɬɹɦ ɜɵɞɟɥɟɧ 1 ɨɛɪɚɡɟɰ, ɫ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ 
ɚɫɤɨɯɢɬɨɡɭ ɢ ɪɠɚɜɱɢɧɟ 3 ɨɛɪɚɡɰɚ, ɫ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɚɫɤɨɯɢɬɨɡɭ, ɪɠɚɜɱɢɧɟ, ɝɨɪɨɯɨɜɨɣ ɬɥɟ 1 
ɨɛɪɚɡɟɰ. ɂɫɯɨɞɧɵɣ ɦɚɬɟɪɢɚɥ ɦɨɠɟɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɫɟɥɟɤɰɢɢ ɜ 
ɤɚɱɟɫɬɜɟ ɰɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɨɪɬɨɜ ɢ ɝɢɛɪɢɞɨɜ, ɫɩɨɫɨɛɧɵɯ 
ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦ ɜɪɟɞɢɬɟɥɹɦ ɢ ɛɨɥɟɡɧɹɦ ɜ ɭɫɥɨɜɢɹɯ ɢɦɩɨɪɬɨɡɚɦɟɳɟɧɢɹ ɜ 
ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɟ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɧɮɟɤɰɢɨɧɧɵɣ ɮɨɧ, ɫɨɪɬɨɨɛɪɚɡɰɵ, ɩɨɪɚɠɟɧɧɨɫɬɶ, ɢɦɦɭɧɨɥɨɝɢɱɟɫɤɚɹ 
ɨɰɟɧɤɚ, ɢɫɬɨɱɧɢɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɚɬɨɝɟɧɵ, ɮɢɬɨɮɚɝɢ. 
 
Results of immunological evaluation of breeding material of peas on artificial infectious, invasive 
and provocative backgrounds to major pathogens and phytophages. Sources of resistance for the 
practical breeding: to root rots of pea, to ascochyta, to rust, to pea aphid were allocated. 2 varieties 
of peas sample with complex resistance to diseases and pea aphids were allocated. With a group 
resistance to root rot and leafy spotty 1 sample was allocated, with resistance to ascochyta and 
rust - 3 samples were allocated, with resistance to ascochyta, rust, pea aphids 1 sample was 
allocated. The starting material can be recommended for practical breeding as a valuable source of 
stability for the creation of varieties and hybrids, capable of withstanding the most dangerous pests 
and diseases in terms of import substitution in the crop production. 
Key words: infectious background, variety samples, crop damage, immunological evaluation, 
sources of stability, pathogens, phytophages. 


