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           TO USE OF MARKER SELECTION ALGORITHMS FOR IMPROVING WINTER WHEAT VARIETIES  
 . .1,  ,   ,   Karakotov S.D.1, Academician of the Russian Academy of Sciences,  Doctor of Chemical Sciences, General Director 

 . .2,  ,   ,   Karlov G.I.2, Academician of the Russian Academy of Sciences,  Doctor of Biological Sciences, Director 
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    Pryanishnikov A.I.1, Corresponding Member of the Russian Academy of Sciences, Doctor of Agricultural Sciences, Director of the Department of Breeding and Seed Production  
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     Divashuk M.G.2, Candidate of Biological Sciences,  Head of the Laboratory of Genomic Editing 
 . .1,          Khverenets S.E.1, Head of the Primary Seed Breeding  Department of the Breeding and Seed Breeding 

 . .1,   ,     Titov V.N.1, Candidate of Agricultural Sciences, Head of the Orel Representative Office 
 . .1,       Popova V.M.1, Senior Manager of the Department of Breeding and Seed Production 1  «  »,  ,  1JSC "Schelkovo Agrohim", Moscow region, Russia 2  «   », ,  2 All-Russia Research Institute of Agricultural Biotechnology, Moscow region, Russia  
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 :  , , ,  ,  SNP 
.  On the basis of SNP-typing of collection samples of winter wheat, a study of their genetic diversity was carried out on molecular markers of low-growth genes (Rht), sensitivity to photoperiodism (Ppd), as well as genetic systems that affect the quality of grain products. It is shown that this analysis is important for expanding the information content of breeding programs when improving varieties. The conjugation of individual marker genes with yield, as well as the formation of protein and gluten in the grain, both with their monogenic presence and the combination of at least two marker genes, was studied. On the basis of genome-wide SNP-typing, at least 4 biotypes of varieties that are individual in the implementation of economically valuable traits at the phenotypic level have been identified. It is noted that the varieties of the "Orel biotype" are distinguished by a high potential of productivity, and the varieties of the "Nemchinovsky biotype" - by a high protein content. Based on the data obtained, a strategy for improving the selection of these biotypes has been determined. Key words: winter wheat, variety, crossbreeding, molecular markers, genome-wide SNP typing. 
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   ABOUT THE POSSIBILITY OF USING INDICATORS OF PHOTOSYNTHETIC ACTIVITY OF PLANTS IN BUCKWHEAT BREEDING  
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 . .2,   ,      Fesenko A.N., Doctor of Biological Sciences, Head of Laboratory of Selection Of Cereals 
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№ 22-26-00041, https://rscf.ru/project/22-26-00041/   
 ,        95%.      

  ,            0,9-1,5%.   ,    , ,    
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  ,           -
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  (r=0,71),    (r=0,68),   (r=0,66)   
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           . ,  
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 : , ,  ,  ,  , 
.  Photosynthesis of plants is known to provide the accumulation of dry substances at about 95%. At the same time, its capabilities are used less than a half, since the efficiency of using  of photosynthetic active radiation (PAR) by crops is usually in the range of 0.9-1.5%. Taking this into account, the activation of photosynthetic activity of plants can obviously be considered as one of the promising ways to increase crop yields. This task is also relevant for the breeding of buckwheat, which is one of the most popular food crops. In this regard, the purpose of this research was to study the possibility of using photosynthetic activity indicators in buckwheat breeding based on their relationship with economically useful traits. The objects of research were 11 varieties of buckwheat. The results of the correlation analysis showed that the formation of yield by buckwheat varieties is largely influenced by structural and functional indicators of photosynthetic activity of plants. The highest correlation of the variety yield was noted with leaf area (r=0.71), water use efficiency (r=0.68), photosynthetic potential (r=0.66) and photosynthesis intensity (r=0.35). Approximately the same nature of the relationship was revealed between the harvest index and photosynthetic indicators. It has been established that the nature of the relationship of various structural and functional indicators of the photosynthetic system with the yield of buckwheat varieties changes during the growing season of plants. It is noted that the indicators of the photosynthetic system of buckwheat plants are characterized by varying degrees of interrelation with the elements of productivity of the variety. Thus, a close positive relationship was found with the intensity of photosynthesis, the efficiency of water use, stomatal conductivity, leaf area and photosynthetic potential. The revealed interrelations and high polymorphism of the gene pool of the crop indicate the significant role of the photosynthetic activity of buckwheat plants in the formation of the crop variety and the need for targeted breeding in this direction. Key words: buckwheat, breeding, photosynthesis indicators, productivity indicators, correlation coefficient, polymorphism. 
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    111  ,      
.       «  »  MS Excel.        ( 1):  
    1,26±0,10 / 3.     -  

         .   
 8%,      .    
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  2,45  2,54 / 3,      1 2.  
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   45%   1 2  39%   .   -  

        ё    
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 :  , , ,  

,   ,  .  The article presents the results of many years of research by the Department of Soil Science and Agrochemistry of the State Agrarian University of the Northern Trans-Urals. The purpose of the research is to study and evaluate the spatial heterogeneity of the agrophysical properties of virgin gray forest soils. A total of 111 full profile sections were made and described, and soil samples were taken for laboratory analysis. The results obtained were processed using the Descriptive Statistics tool in MS Excel. The tendency of natural compaction of the humus horizon (A1) was 
established: the density of soil structure averages 1.26 ± 0.10 g/cm3. In the Northern Trans-Urals, gray forest soils predominate with an above-average density in the upper part of the profile. The coefficient of variation is 8%, which corresponds to an insignificant degree of spatial heterogeneity. Down the profile, the density of soil structure increases to 1.39±0.07 g/cm3 in the humus-eluvial horizon (A1A2) and 1.52±0.09 g/cm3 in the illuvial horizon (B). The average values of the density of the solid phase along the profile vary in the range from 2.45 to 2.54 g/cm3, with a maximum manifestation in the A1A2 horizon. The variability is negligible. The porosity of the humus horizon (A1) of gray forest soils is 48% on average for the sample, which corresponds to an unsatisfactory state. Porosity decreases deep into the soil profile to 45% in the A1A2 horizon and 39% in the B horizon. When gray forest soils are involved in agricultural use, it is necessary to take into account the presence of an overcompacted layer in the illuvial horizon, which can impede the movement of water and lead to surface waterlogging. Key words: agrophysical properties, density, porosity, spatial heterogeneity, gray forest soils, Northern Trans-Urals.  
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  –  16,64%.       –  36,12%   
   .          

  :     15,31%,     –  5,77%.  
        8,4-9,1%,     

     .  
 :  ,  ,  ++.  The aim of the research was to study the effect of the new biological agent Nigor ++ on the morphometric parameters and structure of the yield of winter wheat and spring barley under the conditions of a semi-production experiment. The work was carried out in the conditions of the Research and Educational Production Center "Integration" of the Orel State Agrarian University named after N.V. Parakhin in the conditions of semi-production experiments on winter wheat Moskovskaya 39 and spring barley Ataman. The influence of a new biological preparation with a protective and stimulating property with the working name Nigor ++ on the yield data of winter wheat Moskovskaya 39 and spring barley Ataman was studied. It was found that the biostimulator treatment of grain plants during the tillering and earing phase has a positive effect on morphometric indicators and yield data, regardless of whether the plants belong to different species and forms. The biostimulator Nigor++ promotes greater accumulation of biomass, plant height in both crops, and root length. The root mass under the influence of a stimulant in winter wheat increased by 11.36%, and in spring barley by 2.44%. The leaf area of winter wheat under the influence of Nigor++ increased by 21.26%, and in spring barley – by 16.64%. The number of assimilates increased in spring barley - by 36.12% and slightly less in winter wheat. The established fact of an increase in the water content of leaves in both cereals (in winter wheat by 15.31%, and in spring barley – by 5.77%) is very important. Morphometric indicators were reflected in an increase in the yield of grain crops by 8.4 - 9.1%. It is due to an increase in the mass of ears and the number of grains in the ear. The work was carried out by order of the Ministry of Agriculture of the Russian Federation R&D No. 121091400023-3 dated 14.09.2021. Key words: winter wheat, spring barley, biostimulator Nigor++.  
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 ,  .  Photosynthesis is an important process that takes place in the chloroplasts of a plant, and it is the main material and energy process in which dry matter is formed. When studying the photosynthetic activity of agrocenosis plants, it was revealed that most of the pigment complex is concentrated in the leaves and is represented by chlorophylls a, b and carotenoids. Field studies of samples of spring barley (Hordeum vulgare L.) are of practical interest for identifying genotypes of various ecological and geographical origin with a high content of leaf pigments. In 2020-2021, 30 collectible images of spring barley were studied at the experimental field of the FARC North-East (Kirov) in a temperate continental climate. The standard is Belgorodstkiy 100. In the phase of the beginning of earing, the flag and sub-flag leaves were selected and the concentration of pigments in acetone extracts was determined by spectrophotometry. It was found that the content of chlorophyll a and carotenoids depends on the conditions of the year, and the value of chlorophyll b depends on the combination of factors 
"genotype" and "years" (p ≥ 0.95). The Reyder and Odesskiy 115 were distinguished by the most stable pigment content in the flag leaf, and Landrace in the sub-flag leaf. High intergenotypic variability was observed in the content of chlorophyll b in both flag (CV=23.5%) and sub-flag (CV=43.6%) leaves. The samples Novichok, Crusades, Mentor and Sultan were isolated. Their leaves contained a large amount of chlorophyll. Reliably high number of carotenoids in the flag leaf was in samples estnyy (k-5983), Mie, NCL 95098, Rodos. Samples 752A and Rodos exceeded the control values for carotenoids in the sub-flag leaf. The content of pigments in the leaves can serve for the selection of collection samples and further breeding work aimed at improving the productivity of spring barley. Key words: collection specimen, medium, photosynthesis, chlorophyll, carotenoids, flag leaf, sub-flag leaf, dry matter. 
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   27.  In Russia, the amount of mineral and organic fertilizers used has been decreasing recently, which leads to a negative balance of the main plant nutrition elements in the soils of almost all agricultural regions of the country. In order to slow down the decline of macro- and microelements for plants in the soil, it is necessary to implement a set of measures for the systematic reproduction of soil fertility, which is directly related to the rational use of organic and mineral fertilizers. The proposed solution to this issue is possible based on the use of local nutritious organic compost. The zoocompost of the larvae of the Black soldier fly contains all the necessary nutrients (organic carbon, N, P, K, ash and trace elements). The experimental studies conducted in 2020-2021 on the use of zoocompost larvae of the Black soldier fly have shown that its use has a beneficial effect on the germination of plants and the number of fruits. Based on the results of a two-year study, it was revealed that zoocompost affected the number of fruit of cucumbers of the variety Dalnevostochny 27. It was found that 13-14 cucumbers were collected on the control sample, and when zoocompost was introduced, the number of cucumber fruit increased from 14 to 35 pcs. The average increase in fruit yield of 1 cucumber plant increases from 22.16 g in the control option to 420 g, the yield from the plot increased from 63.75 g to 692.68 g. It was experimentally established that zoocompost could be used as a fertilizer of organic origin, the optimal dose which was 1-2 tons/ha in spring application. Key words: zoocompost, larvae of fly, the Black soldier (Hermetia illucens), field experiment, cucumbers of the variety Dalnevostochny 27.  
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 : , ,  , , ,  .  Modern agriculture is constantly looking for ways to intensify production processes, efficiency of soil preparation and to increase yields. Mulching as an agricultural technique is becoming more widespread in our country. Both natural and artificial materials such as synthetic polymers are used for mulching. However, they are characterized by high resistance to decomposition in the environmental conditions, which may lead to negative environmental effects. It is more reasonable to use composite materials that consist of natural and synthetic polymers or entirely biodegradable matrices. One of the most promising thermoplastics that can be degraded by water, ultraviolet radiation and soil microorganisms is polylactide. Polylactide can be obtained both synthetically and from natural raw materials by lactic fermentation of mash of corn, potatoes, cereal crops and other raw materials of natural origin. This paper presents a study of film compositions of polyethylene-natural rubber and polylactide-natural rubber. As a result of the study of the biodegradability of the compositions under study it was found that the addition of natural rubber accelerates this process. So, samples based on polyethylene with 30 wt.% of natural rubber have visible destructive changes of material at incubation in the soil. When adding 15 wt.% of natural rubber to polylactide matrix improvement of mechanical properties is noted, relative elongation increases from 8 to 15,5 % that simplifies application of these materials. The biodegradability of polylactide–natural rubber compositions increases, addition of natural rubber promotes destruction of a matrix of polylactide that is confirmed by the 
authors’ research as well as by the literature data on the influence of environmental factors. Key words: mulch, biodegradable films, polylactide, low density polyethylene, natural rubber. 
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  14-16 . 
 : , , ,  , , .   In the conditions of the Orel region, in an unstable economic situation, the importance in replenishing soil fertility is given to optimizing and improving the systems of basic tillage, maximum recovery of plant residues, the use of fertilizers and plant protection products. The purpose of the study is to study the effectiveness of the use of basic tillage systems in the cultivation of crops in the conditions of the Orel region. The article discusses the results of many years of research on the influence of five tillage options, such as zero tillage (direct sowing technology); tillage with a flat-cutter KPSH 5 + MTZ-1221 hedgehogs to a depth of 14-16 cm; tillage with a combined tool KOS 3.7 from UNIA (Poland) + MTZ-1221 to a depth of 14-16 plowing of PLN 5-35 + T-150 to a depth of 20-22 cm without plows; plowing with a reverse plow Euro Diamond 10 by LEMKEN company (Germany) with plows to a depth of 20-22 cm + John Deer 8430, for the yield of soybeans, spring barley, spring wheat and winter wheat in the conditions of the Orel region. The studies have shown that the most profitable for the Orel region in the cultivation of soybeans is the plowing of PLN 5-35 without plough-points to a depth of 20-22 cm. for the cultivation of spring barley and spring wheat, it is advisable to use plowing with a Euro Diamond 10 reverse plough by LEMKEN (Germany) with ploughs to a depth of 20-22 cm, and when cultivating winter wheat, direct sowing technology can be used and tillage with a combined KOS 3.7 implement from UNIA (Poland) to a depth of 14-16 cm. Key words: soy, wheat, barley, tillage, yield, efficiency.  
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This article examines one of the most complex and common human and animals’ ophthalmological diseases which is identified as a constantly progressive clouding of the lens with subsequent loss of vision or blindness. The concept of cataract as a pathological condition related to clouding of the lens is given. The following reasons for the cataract are set out in the article: age-related changes, co-morbidities, eye injury, heredity, breed. Possible classifications of this ophtalmopathy due to time of occurrence, localization, maturity and etiology are given in the article. Main pathogenesis links of building above-mentioned types of cataracts are mentioned in the article. Main clinical manifestations and the most typical symptoms are highlighted. Different modern diagnostic methods of cataract are considered: slit lamp, biomicroscopy, electroretinographic, ultrasonographic diagnostics. The main stages of the cataract are described here: immature, mature, overripe ones. Special attention is paid to the possibility of serious complications as a formation of phacogenic glaucoma: phacolytic and phakomorphous ones. The options for the treatment of this pathology such as eye drops aimed at maintenance the healthy eye structure. Modern methodologies of surgical cataract treatment are highlighted: phacoemulsification with subsequent flexible lens implantation and ultrasound cataract surgery.  It is mentioned that it is necessary to do a research in searching more effective drugs and more preventive methods for this ophtalmopathy. The importance of timely identification of the first symptoms and appeal to the professionals with the aim of pathology progressive and vision loss prevention are determined. Key words: cataract, pathogenesis, clouding of the lens, nuclear sclerosis, vision loss, phacoemulsification.  
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   ,  ,  .  The article is devoted to the analysis of import dependency and import substitution in the Russian agrarian sector of the economy. The article analyzes the import dependency and import substitution of recent years, confirms the need to reassess managerial views in relation to the agrarian sector of the economy, strengthen the role of the state as an important central guide in achieving economic growth, social stability and prosperity of the country. The dynamics of imports of food products and agricultural raw materials is shown, the main importers are presented, their rotation over the past eight years as the economic sanctions of Western countries against the Russian Federation are introduced in the article. It is not possible to avoid import substitution completely, since the Russian economy is very tightly integrated into the global world. It is impossible to create a new model for the development of the country's economy, its food security in the shortest possible time in some areas of the agricultural sector, but it is also obvious that Russia in the near future can reach full import substitution in a number of indicators, as well as become an exporter of new products in demand on the world market. Therefore, Russia needs new promising high-quality partners. Non-CIS countries with dynamic economic growth can act as new world partners of the Russian Federation: Turkey, Pakistan, Egypt, Mexico, Iran, Vietnam, Indonesia, as well as neighboring countries: Belarus, Armenia, Kazakhstan, Azerbaijan. The authors also focus on the unprecedented role of agrarian universities in the development of the agro-industrial complex, based on innovative high-tech developments of scientists. Integration ties and collaboration of agrarian universities in the scientific research will increase the potential of the most breakthrough technologies, the demand for and competitiveness of finished products, their promotion in the domestic and foreign markets, which will undoubtedly increase the prestige of agricultural professions. Key words: agricultural sector of the economy, import substitution, import dependency, food products and agricultural raw materials, agrarian universities, innovative developments. 
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,    , ,  .  Under the current conditions, it is highly relevant to study the development trends of the Russian segment of fertilizers and assess its impact on ensuring food security both at the state level and globally. As part of the study, the features of the functioning of the Russian segment of mineral fertilizers at the present stage were determined and the main trends in its development were identified. The specificity of the formation of supply and demand in the domestic and foreign markets is revealed, the level of concentration in the industry is analyzed, the place of Russia in the world market and its position in the main segments is determined, and the pricing mechanisms for this type of chemical products are characterized. The conclusion about the export orientation of the Russian branch of the production of tuks is substantiated. Based on the results of the study, a set of measures was proposed, the implementation of which will allow maintaining the positive dynamics of the industry, stimulating domestic demand for fertilizers from farmers and increasing the competitiveness of Russian fertilizer producers in the world market. The noted changes in environmental factors impose new requirements and approaches to maintaining the sustainability of mineral fertilizer producers and the actions of authorities. It is noted that a significant transformation of commodity flows can be traced in the global fertilizer market and new threats to food security arise due to the sanctions war and restrictions on the supply of Russian fertilizers. In this regard, the study of the characteristics of the functioning of the mineral fertilizer market makes it possible to identify existing gaps in this area of economic relations and should be taken into account when developing policies and forming strategic priorities in this area. Key words: Russian market of mineral fertilizers, production and consumption of fertilizers, export orientation, world and domestic prices, sanctions, food security. 
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 ,  , .  Under the conditions of the effect of external sanctions on the economy of the Russian Federation (since 2014) and the expansion of their range (2022), the agro-industrial complex of the country has become the "driving force" of its internal development and growth. It is one of the industries that foreign policy has had a positive impact on. The agro-industrial complex has replenished its full potential and continues to increase its growth momentum. The course on import substitution, ensuring the level of food security, and introducing innovations have been replenished in the economy at the expense of agriculture and the food industry. The agro-industrial complex in modern economic conditions is one of the priority directions for increasing the level of socio-economic development of regions and attracting investment resources. The article analyzes the development of agricultural sectors of the Orel region from 2010 to 2011, determines the share of crop and livestock industries in the total volume of agricultural production. The dynamics of investments in the fixed capital of the agro-industrial complex of the Oryol region in comparison with the planned values for the future, the level of state support for the development of the agro-industrial complex and the analysis of internal costs for innovative and scientific and technical developments in the industry are presented. As part of the study, the ratings of experts on the assessment of the investment attractiveness of the industry in the Orel region are presented. Based on the evaluation criteria, the prerequisites for the growth of the level of investment attractiveness of the agro-industrial complex of the region are determined. At the end of the study, the main directions of development of the industry for attracting investments and the role of regional authorities in managing investment activities in agriculture in the region were identified. Key words: investment attractiveness, agricultural economy, innovation, fixed capital, agro-industrial complex, state support, rating.   
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, .  Organic agriculture solves important social, economic and environmental problems. The market of organic products, which is one of the most dynamically developing in the world, in our country is at the beginning of its development and has significant growth potential, but the problems that hinder the development of organic agriculture need to be solved. Within the framework of the conducted scientific research, the current state of the organic products market in Russia is considered, the foreign experience of state support for the production of these products is studied, the key problems hindering the development of organic agriculture in our country are identified and grouped in three directions. The theoretical basis of the scientific research was the works of Russian scientists and economists devoted to topical issues and prospects for the development of organic agricultural production in Russia. The research is based on the use of monographic, statistical-economic and analytical methods. It is determined that one of the strategic reserves for increasing the production of organic products in our country is the involvement of unused agricultural land in the economic turnover, and a large stake in the development of organic agriculture is placed on small forms of management. The expansion of the scale of organic production in Russia and the involvement of the potential of small agribusiness entities in it require the development of areas of state support for organic agriculture with a simultaneous increase in budget financing. It is established that the measures of state support necessary for the development of organic agriculture are: providing low-interest loans to producers of organic products for the implementation of current activities, stimulating their participation in exhibition and fair events, compensation for part of the costs of certification of production, support for the creation and operation of cooperatives of producers of organic products. Key words: organic agriculture, organic products, sales channels, small forms of management, state support, agricultural land, state policy, certification. 
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,  , «  »,  .  The study of existing methods of grant financing of agricultural projects and their use in modern conditions, when the Russian economy is faced with numerous sanctions that limit its development, is rather an important aspect in finding ways to level them. Therefore, the purpose of this study is to explore the existing methods of grant funding of agricultural projects and their use in modern conditions and to determine the place of the agro-industrial complex in the anti-sanction economic policy of the state. The subject of the research is grant financing of agro-industrial complex projects. The research methodology includes a set of general scientific methods (analysis, synthesis, generalization). Their application contributed to a comprehensive study of the processes and methods of grant funding for agro-industrial complex projects. The article primarily discusses the basic characteristics of grant funding in the Russian Federation. The inconsistency and dual nature 

of the currently implemented grant support, based primarily on the “innovation lift” model, is established. The features of federal and sectoral state programs aimed at the development of modern agro-industrial complex are described. The attention is focused on the implementation of projects by peasant farms, which is a priority for the Russian economy. The characteristics of the types of grant financing for agro-industrial complex projects are given. At the end of the article, the results of the study are summarized and it is stated that the implementation of agro-industrial complex projects is an integral element of the economic development of the state and its subjects, and the sanctions applied by Western countries against the Russian economy serve only as a driver for the further development of the agro-industrial complex and the entire economic system as a whole. Key words: agro-industrial complex, grants, grant financing, scientific and technical projects, regional development, 
«innovative lift», agricultural policy.   



Ве тн к аг а но  наук , , Июнь  DOI: 10.17238/issn2587-666X.2022.3.114 
 

 / UDC 331.1  
      Ё     IMPROVING THE QUALITY OF THE COMPANY'S PERSONNEL BY UPDATING RECRUITING  

 . .*,   ,   Lukyanchikova T.L.*, Doctor of Economic Sciences, Chief Specialist 
  «      

 . . », ё ,  Federal State Budgetary Educational Establishment of Higher Education  "Orel State Agrarian University named after N.V. Parakhin", Orel, Russia 
ё  . .,   ,  Semenova E.M., Candidate of Economic Sciences, Associate Professor 

  «     
 . . », ё ,  Federal State Budgetary Educational Establishment of Higher Education  "I.S. Turgenev Orel State University", Orel, Russia *E-mail: lvovna1974mail@mail.ru  

           
 .       . 
         . 

     ,         
   ,      .  , 
   ,    ,   Bartol K.M., French W.L., Martin D.C.,  . .,  .,  . .,  . .,  . ., 

 . .  .,  .,  . .,  . .,  . .  . 
  ,      , ё    ,  

 .          
    .     

   , , ,  ,    
  .   ,      

   .       
    ,      

    .        
         . 
 :  ,  ,   .  Currently, the management of most enterprises is facing the issue of improving the quality of personnel. Skilled workers have advantages in the labor market. The high quality of the company's personnel determines its competitiveness in market conditions. The issues of recruitment, selection and hiring of personnel are very relevant and are often found in the headlines of periodicals and fundamental publications, as well as in Internet resources. Among the researchers studying the issues of search, selection and recruitment of personnel, one can mention Bartol K.M., French W.L., Martin D.C., Anisimov V.M., Armstrong M., Belyaev M.K., Egorshin A.P., Zheleznov A.V., Kibanov A.Ya. Lawes B., Peindopton E., Samygin S.I., Serbinovsky B.Yu., Tana R.L. and others. However, there are a number of issues that require further study. The purpose of the study is to find specific ways to improve the quality of the company's personnel in modern conditions. The research methods are methods of analysis and synthesis, generalization, systematization, index method, graphical and tabular methods of presenting information. The article proves that recruitment of personnel is a key technology of the personnel management system. It is with its help that the professional and personal qualities of the applicant are clarified, as well as their compliance with the requirements for filling a vacant place is revealed. The authors propose new developments and additions to the recruitment technology. Key words: personnel quality, recruiting efficiency, personnel management system.   
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     .  In goal of this study is to determine the efficiency of the distribution of cargo flows in the implementation of road transport of the bulk stock during the harvesting company. The authors propose a solution to the problem by means of a semantic two-stage model for the transportation of bulk cargo, which reduces the negative anthropogenic impact of vehicles on the density of the soil cover of agricultural land, and also improves the quality and safety of the goods. The authors analyzed general approach to the results of the organization of grain transportation by road transport in terms of the distribution of  cargo flows, considered the principles of customer focus, operating both on the basis of a traditional approach and a multi-agent approach. The solution of the task is implemented in the form of an economic-mathematical model based on the well-known minimum element method for developing a sequence for the distribution of cargo flows, taking into account the ratios between the total volumes of production, consumption and capacities of transshipment points. The presence of direct transportation between points of production and consumption of cargo is also important. The multi-stage transport problem of linear programming is implemented based on the use of standard algorithms. A scientifically based economic and mathematical model of the distribution of automobile cargo flows with direct deliveries allowed the authors to determine the degree of influence of additional factors on the sequence of distribution of automobile cargo flows, as well as to obtain economic benefits by reducing the total run of the rolling stock while minimizing its quantity and optimizing its carrying capacity. This scheme ensures the efficient organization of the grain transportation process through temporary storage facilities, as well as the rational and environmentally less harmful use of trucks. Key words: agro-industrial complex (AIC), semantic model, multi-agent approach, customer focus principle, cargo flows, road transport, economic and mathematical model of distribution of road cargo flows with direct deliveries.   
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  ,  .  Ensuring the outstripping growth rates of the agro-industrial complex is impossible without formation of an effective mechanism for motivating the work of human resources. The development trends of the agrarian sector of the Orel region for 2005-2021 are highlighted; the ratio of the labor productivity level in the industry with the target indicators of the national project "Labor Productivity and Employment Support" is analyzed. There are certain parameters for its implementation in the social and economic mechanism of the agrarian labor motivation. The solution of the problem of the country's food security, along with the change in managerial mechanisms at all levels of the government, technical and technological modernization of the agro-industrial complex based on the digital economy, will largely depend on the quantitative and qualitative parameters of the human resources, as well as on the level of productivity and labor motivation. This necessitates strengthening the significance of these indicators both in program documents for the development of the agro-industrial complex and in analytical reports. Key words: labor motivation, food security, agrarian sector, state support for the agro-industrial complex, agricultural organizations, labor efficiency, labor productivity index, wages.   
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The relevance of the research is due to the state of the Russian and world economy in the conditions of "VUCA" (abbreviation from the 
English words: volatility, uncertainty, complexity and ambiguity). The article discusses theoretical and applied aspects of the state agrarian 
policy, institutional and economic conditions for the development of the agro-industrial complex and import substitution policy. The issues 
of sustainable agricultural production and food security are becoming increasingly important due to the population growth, reduction of 
arable land, water shortages, natural disasters and introduction of sanctions policies. Ensuring food security through innovation in 
agriculture, digitalization and the implementation of an import substitution policy is becoming a goal of improving the insti tutional and 
economic conditions for the functioning of the agro-industrial complex and the economy as a whole. Modern concepts of state regulation, 
agrarian policy, import substitution policy and the policy of scientific and technological development of agriculture allow us to consider 
them together and mutually influence as a direction of the national strategy of economic development. As a result of the research of the 
system of institutional and economic conditions, actions, regulatory measures and mechanisms, the improvement of the state agrarian 
policy will ensure the sustainable economic development of the national economy and food security. The basic areas for ensuring food 
security in the context of sanctions are the policy of import substitution, digitalization of agriculture, investment in innovative crop and 
livestock technologies, modernization of the production of capital goods and processing industries. The following aspects of the research 
seem promising - the development of methodological approaches for monitoring, evaluating, forecasting effectiveness of implementation 
and proposals for stimulating state, sectoral and regional programs, taking into account the needs of interaction between the state, 
science and agribusiness and spatial heterogeneity. 
Key words: development strategy, agro-industrial complex, import substitution policy, food security, institutional and economic conditions.  
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,  ,  .  The issues of ensuring sustainability and efficiency of the grain industry development remain one of the most important priorities of the agrarian policy of the Russian Federation, since grain production is a backbone segment of the agro-industrial complex and the basis for solving the problem of food supply. In this regard, there is a need to conduct scientific research and analysis of the development of the grain economy in the context of the main factors and priorities, ensuring its sustainable functioning. In the presented material, with the help of classical methods of processing economic information, in particular monographic, settlement-constructive, special methods of monitoring research, modern trends for the development of grain farming in the Orel region are established. The analysis of the dynamic changes in the gross yields, sown area and crop yield for 2015-2020 was carried out. The coefficients of stability of yields of grain and leguminous crops are analyzed. A forecast of the grain production volumes for the future is made. The composition and structure of sources of financing economic activity are considered. The positive dynamics of the financial results of the agricultural organizations in the region was established. The profitability indicators of certain types of cereals and legumes is calculated and evaluated, and an increase in the efficiency of the development of the grain industry in the Orel region is stated. The attention is focused on the priorities that ensure profitable grain production – the optimal material and technical support of economic entities, the increase in gross yields and crop yields. The solution of the food problem in the modern conditions is impossible without active intensification of agricultural production, which has always been and is the "locomotive" of the development of grain farming. In general, it can be stated that ensuring sustainability and efficiency of grain production is one of the most relevant tasks of the domestic agro-industrial complex in the modern conditions. Key words: Orel region, grain industry, cereals and leguminous crops, production, effective development, agrarian policy, strategic priority. 
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,  .  Investments contribute to economic growth, provide a positive financial climate for the country; they are an additional source of investment in the national production of goods and services. The issues of investment research, which provides for an assessment of the effectiveness of using available opportunities to the state for the growth of innovation activity and analysis of various factors affecting investment potential are of particular importance. This study analyzes the dynamics and structure of investments in the development of the agro-industrial sector of the economy, examines the targeting of public investments. The paper notes that in the period from 2016 to 2019, there was an increase in investments into the fixed assets, agricultural organizations, however, in 2020, both in monetary and percentage terms, there was a decrease in investments in fixed assets aimed at the development of agriculture. In addition, the article analyzes the structure of investments in fixed assets by sources of financing, while it is noted that the main source of financing for investments in fixed assets in 2020 was the own funds of agricultural enterprises (54.2%), the share of funds raised in 2020 accounted for 45.5%, which is 1.6% less than in 2019. As a result of the study, it was revealed that investment insufficiency was one of the key systemic problems of the development of the agricultural sector. The author identifies a number of reasons for the weak investment activity of the agricultural sector of the economy: low profitability of the majority of agricultural producers, creditworthiness and limited access to preferential credit resources. The article discusses the main directions of state support for agricultural producers in 2021, namely: remuneration of part of the incurred expenditures for the creation or modernization of agricultural enterprises and support for preferential lending, through remuneration of part of the expenditures for paying interest on investment loans (loans). Since the investments form the production potential of the agro-industrial complex on a new scientific and technical basis and determine the competitive position, the issues of investment research are relevant. Key words: investments, fixed capital, agro-industrial complex, analysis, public investment, agriculture. 
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 .  The technical means of production evolution chronology based on the achievements of scientific and technological progress has been studied, the conjugation of the increase in scientific potential and the pace of modernization of technology has been revealed. It is confirmed that scientific achievements, being the theoretical basis for improving technology, stimulate the implementation of promising production technologies, advanced technical means and systems. The efficiency and effectiveness of production depends both on the competent use of technical means and the amount of scientific and practical knowledge. The speed of the scientific and technological progress forms the current state of technology, stimulating the digitalization of many areas of society and production. Attracting a computer product, information technologies and IT systems, coupled with a scientific resource, opens up vast prospects for humanity to transform nature in the production of material wealth, to reveal human abilities. In the economic science, technical and technological means are considered as a production and economic system of organizing natural forces: combination of equipment and technologies that are used by each member of society to create, accumulate all benefits, improve human potential: in science, creativity, art. Thereby, materialized human labor is embodied in engineering and technology, acquiring the economic form of the cost of consumer and technical means. The scientific and technological progress serves as a motivation factor for the steady development of productive forces, and consequently, the performance indicators of the agricultural sector of production increase. The relations of production and their nature are determined by the increase in the productivity of social labor, in which the progress of technical means is manifested. This article provides conceptual information about the periods of modernization of the technical means of production from simplified machine systems to sophisticated five-link ones, including those that include software and hardware digital platforms. Key words: economics, digital economy, digitalization of the agro-industrial complex, scientific and technological progress, evolution of technical means of production, five-link machine complex, production and economic system. 
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,  .  Scientific knowledge as the work of information and advisory services is one of the factors for the effective agricultural activities. First of all, the decisive role in the competition plays not only the availability and efficiency of the use of production resources, but also the timely provision of innovative and information resources. They are provided as part of the activities of information and consulting services known as consulting. The nature of the concept "consulting" has been discussed by the scientists since the 19th century. The article considers the essence of the category "consulting activity" in relation to the agrarian sector. Special attention is paid to the research of the Russian and foreign scientists, who defined consulting as a field of activity aimed at increasing the efficiency of production through provision of information and advisory services. The 
author's definition of consulting activity was formulated in the process of studying of this concept’s definitions as the set of services aimed at the development and support of the agro-industrial complex, provided by various subjects of professional activity represented by both private and public organizations. The authors have defined the particular features in the activity of advisory services in the agro-industrial complex, which are related to the branch affiliation, location, availability of the state financing programs and subsidization of agricultural commodity producers. The stages of the mechanism of the consulting process are considered. So, this mechanism includes five cycles. This algorithm is made taking into account particular features of the agro-industrial complex. The results of this research will reveal new conceptual categories of consulting. Further research of particular features of consulting activities in the agro-industrial complex will help determine their development vector. Key words: consulting, agricultural consulting, the information and consulting service, the agroindustrial complex, consulting process. 
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.  As you know, spring barley and winter triticale are the most important agricultural grain crops of great national economic importance. It is very important to assess regularly the genetic resources of agricultural crops and identify promising genotypes as a starting material for the creation of new varieties. In this regard, the purpose of the research was to study the ecological plasticity of grain varieties in the conditions of the Central Black Earth region (on the example of the Orel region). Field experiments were laid in the crop rotation of LLC "Avangard-Agro-Orel " of the agricultural enterprise "Verkhovskoye-1" in 2019-2021. The plants were grown on plots of 25 m2 in fourfold repetition. The method of placing experimental plots is systematic. The object of the research was 10 varieties of spring barley and 10 varieties of winter triticale. The results of the conducted studies showed that the grain yield of the studied varieties of spring barley and winter triticale varied significantly over the years due to the pronounced influence of weather conditions on the production process of plants. It is shown that among the studied genotypes of spring barley, the varieties Khadzhibej (3.1 t/ha) and Suzdalec (3.0 t/ha) differed in the maximum yield on average over the years of the research. The spring barley varieties Gris (bi) = 1.17 and Khadzhibej (bi) = 1.15 were characterized by the greatest ecological plasticity, and variety Leon (S2d) was 4.73 according to the stability coefficient. It was found that among the studied genotypes of the winter triticale, the maximum yield on average over the years of the research differed in the varieties – Donslav (4.6 t/ha) and Cornet (4.5 t/ha). The winter triticale Actek and Tit varieties were characterized by the greatest ecological plasticity (bi = 1.27 and 1.23, respectively), and according to the stability coefficient (S2d) was Doktrina 110 variety (S2d = 5.83). The selected varieties are recommended for use in breeding as a valuable genetic material in the creation of new generation varieties adapted to the conditions of the Central Black Earth region. Key words: spring barley, winter triticale, variety, yield, environmental plasticity, stability. 
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.  The article is devoted to the study of productive and reproductive characteristics of cows of the Black-and-White Holstein breed of various linear affiliation. The article presents data on the analysis of productivity and reproductive qualities in a herd of cows. The following indicators were studied: milk yield for 305 days, fat and protein content in milk, live weight at the first insemination, age at the first insemination, duration of the service period and pregnancy. It was determined that the first heifers of the line Vis Back Idial 1013415 are superior in milk productivity for 305 days of lactation of the first heifers of other lines. The best fat content of milk was noted in cows of the line Montvik Chieftain 95679. The content of protein in the milk of cows of all lines was the same. The highest live weight of the first insemination is observed in the line Reflection Sovering 198998 – 438.2 kg. The highest service period was observed in cows of the line Reflection Sovering 198998, and the shortest one was in cows of the line Montvik Chieftain 95679. The highest coefficient of reproductive ability is observed in the second lactation in cows of the line Vis Back Idial 1013415 had the highest coefficient – 0.95 Key words: line, productivity, milk yield, live weight, service period, duration of pregnancy.  


