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Appendix to Section 3.5. 

Detailed description of strategic project No 5 “Caspian Incubator of 

Agro-Bio- Technologies”  

The agro-industrial complex of the Astrakhan region has unique natural 

opportunities for growing vegetables and melons and gourds, potatoes 

(outstripping the average Russian rate of growth in gross agricultural production), 

prospects for the development of the processing industry and occupies leading 

positions in the region's economy. 

According to the annual monitoring of the Ministry of Agriculture and 

Fisheries of the Astrakhan Region, the need for specialists in the agro-industrial 

complex in the Astrakhan Region remains steadily high, especially acute in 

manufacturing (35.0%) and agriculture (17.5%). At the same time,  specialists with 

higher and secondary education are in great demand (48.5% and 36.4%, 

respectively). 

It is planned to develop and implement a research program “Modern 

Molecular Genetic Research Methods in Agriculture. Analysis of the Animals 

Metagenome. Essentials of the Results Bioinformatic Processing”. The 

implementation of the program will involve specialists from the Guilan University 

of Medical Sciences, Rasht, Iran, specialists from Baku State University. 

The content on molecular genetic research methods will be developed 

together with scientists of the Faculty of Biology of St. Petersburg State 

University, implementing the Master's program in Bioinformatics, who have 

experience in conducting online courses on animal metagenome and bioinformatic 

processing of results. 

The program aims to make up for shortfall of specialists with basic 

knowledge of metagenomics and bioinformatics, capable of realizing relevant 

competencies in agricultural practice. 
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The project in science and innovation field is focused on research in 

conservation and mobilization of global genetic resources in the area of crop 

production, animal husbandry and aquaculture in an arid climate to ensure food 

and technological security of the Russian part of the Caspian Sea region and its 

transmission to the Caspian macroregion. 

The “digital” part of the strategic project provides for the collection of data 

to be used in models of machine learning and artificial intelligence, which will be 

applied for scientific purposes in an impersonal format within the framework of 

hackathons and additional stages of research and development. These are: images 

of fields from an unmanned aerial vehicle, satellite images, data from soil sensors, 

data collected from automated agricultural machines. 

Within the framework of "digital agriculture and aquaculture" focus area, 

digital solutions will be created, including educational ones, to increase the 

effectiveness of the development of competencies among specialists in the field of 

agro-industrial complex and aquaculture, by means of the projects "System of 

Identification and Assessment of Troubled Areas in Agricultural Fields", Digital 

Twin of the Field, Digital Farmer's Diary. 

The program will involve young researchers, scientists, teaching staff, 

graduate students of universities and scientific institutes who are included in the 

working group of the Consortium of Educational Institutions of Higher Education 

and Scientific Organizations of Astrakhan Region and the Caspian incubator, as 

well as: 

 Consortium of Educational, Scientific Organizations and 

Industrial Partners in Food Industry (interaction in the field of promoting 

projects in the field of food production); 

 World-class scientific and educational center "Innovative 

Solutions in the Agro-Industrial Complex" Belgorod region (co-execution of 
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subprojects, interaction with strategic partners in the agro-industrial complex 

from other regions); 

 World-class scientific and educational center "Engineering of 

the Future" Samara Region (interaction on projects within the sections 

"Smart Agro" and "Artificial Intelligence"). 

Key partners from the real sector of economy: 

in crop production: Astrakhansky agro-industrial complex, Astrakhansky 

Risovod company, agricultural enterprise Prelov A.A., agricultural enterprise 

Anufriev E.A., private entrepreneurs Androsov P.A. and Zainulin R.A.; 

in animal husbandry: private entrepreneur Utaliev E.S., municipal 

agricultural enterprise Aksaraisky, Mega-Plus company, private entrepreneur 

Shapieva N.Sh. - bases for approbation of new technologies and breeds of farm 

animals. 

in the field of aquaculture: Association "Astrakhan Association of Fisheries 

Organizations (Astrakhanrybkhoz)", Fish feed, Biff companies, Fish breeding 

company Aquatrade, Raskat fish breeding complex- bases for testing the 

technologies being developed. 

As part of interaction with farms, the technology of growing crops will be 

tested, new varieties and hybrids of agricultural crops, pesticides and 

agrochemicals, and new technologies will be tested. In particular, Astrakhansky 

agro-industrial complex will carry out interfaculty research work on the 

introduction of artificial intelligence in the field of monitoring irrigation water 

consumption, monitoring systems for plant growth and development, and 

phytosanitary conditions. 

In the development of rice growing, traditional for the region, research will 

be carried out with Astrakhan Risovod to adjust the seeding rate of seeds, 

depending on the quality of the performed planning works. 
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In the area of animal husbandry farms with the status of a pedigree economy, 

will continue work to adjust the main zootechnical indicators of the production 

composition of animals, to create a digital recording base for breeding and 

replacement livestock. 

Scientific partners for interaction in the field of agriculture: Astrakhan State 

Technical University, KalmGU named after B. B. Gorodovikov,"Caspian Agrarian 

Federal Scientific Center of the Russian Academy of Sciences, Dagestan Federal 

Research Center of the Russian Academy of Sciences, The Labor Red Banner 

Order Nikita Botanical Gardens - National Scientific Center of the Russian 

Academy of Sciences,  Federal Research Center of Animal Husbandry - VIZh 

named after academician L.K. Ernst, Federal Research Center "All-Russian 

Institute of Plant Genetic Resources named after N.I. Vavilov” form a link of the 

interaction chain in the scientific part of practice-oriented projects. 

Scientific partners for interaction in the field of aquaculture: Institute of 

Lake Hydrology of RAS (St. Petersburg), V.I. Papanin Institute of Biology of 

Inland Waters RAS (Borok settlement), "VNIRO" (Moscow), Volga-Caspian 

branch of  "VNIRO" ("CaspNIRKh", Astrakhan), St. Petersburg branch of Russian 

Research Institute of Fisheries and Oceanography ("GosNIORKh "named after LS 

Berg, St. Petersburg). 

Scientific partners for interaction in the field of food technologies: Moscow 

Research Institute of Epidemiology and Microbiology named after G.N. 

Gabrichevsky; Kuban State Technological University; Moscow State University of 

Food Production; Urgench State University named after Al-Khorezmi, Uzbekistan; 

Kazan National Research Technological University; Anand Agricultural University 

– AnandAgricultureUniversity. 

Through solving the first task in the research block "Creation of High-

Yielding Varieties of Agricultural Crops with Given Technological Parameters and 

Development of Innovative Technologies for their Cultivation Based on 
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Biologization and Greening of Arid Agriculture", the following results are 

expected: 

obtaining new varieties with aimed technological parameters that meet the 

requirements of modern agricultural production; innovative technologies for 

cultivation of agricultural crops, resource-saving methods of management based on 

biologization and greening of agriculture. 

The issues of selection and seed production, as well as the introduction of 

new varieties and hybrids of agricultural crops in the production of the agro-

industrial complex, are now becoming increasingly important. The region's annual 

need for seed only for vegetable and melon crops is about 50 tons, 45 tons of 

which are of foreign selection. In monetary terms, the cost of purchasing seeds is 

more than 2 billion rubles, with 90-95% going to foreign seed enterprises. The 

issue of obtaining new varieties with given technological parameters that meet the 

requirements of modern agricultural production is an important component of food 

security both for the country as a whole and for the regions. 

The limiting factor in the development of horticulture is the low supply of 

high-quality area-specific planting material. Most of the selection achievements 

included in the state register and admitted for use (seeds of agricultural plants, 

including planting material) are not adapted for the Astrakhan region and cannot be 

used, which puts the agrarians of the region on unequal footing with the regions of 

the South of Russia. 

The agro-industrial complex and its basic industry - agriculture - are the 

leading backbone sectors of the economy of the Astrakhan region, forming the 

agri-food market, providing food and economic security, labor and settlement 

potential of rural areas. This makes it necessary to develop innovative technologies 

for the cultivation of agricultural crops, resource-saving methods of management 

based on biologization and greening of agriculture, which make it possible to 
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obtain high-quality and safe products that meet the established rational 

consumption standards of the population. 

Activity 1 (research): adaptation of cotton varieties from different cotton 

growing countries to create a collection of donors for the selection of highly 

productive varieties. 

Results: adapted cotton varieties from different countries of cotton growing 

in order to create a collection of donors for the selection of highly productive 

cotton varieties with 4-5 types of fiber for the agro-climatic conditions of the 

Caspian region. 

Activity 2 (research): creation of new high-yielding varieties of cotton with 

some aimed fiber quality. Selection of cotton from different geographical zones of 

origin, carrying new valuable allelic genes and creation of new lines and varieties 

with a fiber quality of at least 4-5 types. 

Results: new high-yielding cotton varieties with specified fiber quality. 

Activity 3 (research): study and identification of sources of economically 

valuable traits (early maturity, high productivity and industrial suitability) for the 

selection of vegetable crops in the specific natural and climatic conditions of the 

southern regions. Creation of new varieties of vegetable crops with high consumer 

qualities of fruits for growing them on industrial scale for fresh use and processing, 

as well as a 15-20%.reduction in imports by 2030.  

Results: creation of lines of new varieties of vegetable crops with an 

established  set of economically valuable traits. 

Activity 4 (research): breeding and zoning of at least 10 new varieties of 

stone fruit and pome crops with high consumer qualities of fruits (joint research 

project with the Aristotle Institute (R. Greece)) 

Results: creation and zoning of new high-yielding varieties of perennial fruit 

and berry plantations adapted to climatic conditions. 
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Activity 5 (research): study the effect of microbiological preparations and 

growth stimulants on the growth, development of crops and formation of their 

productivity. Development of innovative technologies for increasing the saline 

soils fertility. 

Results: innovative, resource-saving technologies for the cultivation of 

promising agricultural crops in the arid conditions of the Caspian region based on 

biologization and greening of agriculture. 

Activity 6 (research): development of innovative technologies for cultivation 

of promising agricultural crops (guar, peanuts) for high yields obtained in the 

irrigated agricultural landscapes of the South of Russia. 

Results: elements of technology for cultivation of promising agricultural 

crops in irrigated agricultural landscapes of the South of Russia, taking into 

account its botanical and biological characteristics. Technologies for increasing 

soil fertility and productivity of agricultural crops. 

Activity 7 (research): Study of varietal reactions of vegetable crops intended 

for machine harvesting on a complex of technological factors and their influence 

on productivity and quality of the crop. 

Results: Agroecological assessment of new and promising varieties and 

hybrids of vegetable crops adapted to growing in arid conditions and intended for 

machine harvesting. 

Through solving the second task in the research block "Preservation and 

Implementation of the Genetic, Adaptive and Productive Potential of Farm 

Animals in Arid Conditions", the following results are expected: 

formation of a material and technical base for performing science-intensive 

research in the form of experimental laboratories for the study of animal genetic 

material, feed raw materials and food.  
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"Caspian Incubator of Agro-Bio-Technologies" will allow solving the 

following problems of the industry development: 

- improving economic performances of the farm animals by introducing the 

advanced technologies into the production of agricultural products and reaching a 

new level of productivity of farms in the region; 

- introduction of the advanced genetics technologies for the analysis and 

selection of breeding animals without wasting time for several years to assess the 

quality of valuable economic traits of these animals, as well as assess their 

offspring, measure this offspring and determine the presence of valuable economic 

traits of the offspring; 

- providing high-quality sperm in order to massively improve the breed and 

increase the productive qualities of farm animals in serviced farms by using high-

quality breeding males, with proven elite qualities through genetic research; 

- intensification of the live products by improving genetic material in order 

to achieve high profitability of the production; 

- preservation and improvement of breed meat and dairy characters of cattle. 

- reduction of cost of high-value breeding animals and acceleration of the 

process of replenishing meat herd broodstock. 

The Caspian region scientists’ task is to preserve and to improve productive 

and breeding qualities of farm animals by using the latest achievements in 

molecular biology and genetics. Together with the technologies for raising, feeding 

and keeping animals, it is also necessary to determine the assessment of their 

breeding value, since their further improvement demands the use of the newest 

methods of genotype assessment using modern breeding methods, automation and 

information technologies.  

The plans of the Caspian Incubator of Agro-Bio- Technologies team are: 

- to patent a methodological basis for assessing the elite status of cattle 

representatives in various areas; 
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- to get a patent for a database of single nucleotide polymorphisms of 

local cattle breeds, obtained as a result of a genome-wide genotyping. 

The economic effect of an accelerated reproduction of breeding livestock of 

farm animals based on the creation of the methodological database will include the 

reduction of the percentage of import of highly valuable animals and increase of 

the profitability of the new production facilities due to a decrease of the price and 

increase of the quality of the purchased biological assets. 

Revenues from the sale of embryos, semen, individual trajectories of animal 

feeding are planned in the amount of at least 20 million rubles, from the sale of 

meat cattle (including highly productive ones) – at least 40 million rubles. 

Activity 1 (research): 

a comprehensive study of the diagnostic parameters of poultry in various 

biogeochemical conditions of breeding and keeping. 

Results: data for the development of an algorithm for controlling the 

functions of growth, development and productivity of poultry 

Activity 2 (research): development of technologies for efficient production 

of broiler poultry products in dry hot climates 

Results: broiler feeding technologies in dry hot climates with the use of 

mixed feeds with dry corn stillage, mineral and vitamin feed additives and a 

limited feeding regime. An expected increase in broiler meat production is by 20-

25%. 

Activity 3 (research): assessment of the state of genetic resources of farm 

animals adapted to the conditions of arid climate and ways of their improvement  

Results: a database of genetic resources of agricultural animals in climatic 

zones with arid climates and scientifically based proposals for their improvement. 

Activity 4 (research): improvement of the feed base for farm animals bred in 

arid climates. 

Results: 

1. A database of technologies for the production of compound feeds and feed 

additives for farm animals in the arid zone. 
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2. Technologies for optimizing the feed base for farm animals bred in arid 

climates. 

Activity 5. (research): Feeds analysis. 

Results: Creation of a feed ration for intensive rearing of calves and heifers 

for fattening: biochemical analysis of the feeds. Production of premixes from the 

available feeds with the addition of the necessary elements to increase the daily 

weight gain. 

Activity 6 (research): Development of feed diets for broiler poultry farming 

in arid climates. 

Results: 

1. A bank of improved feed rations for broiler poultry farming in dry hot 

climates. 

2. A database of broiler chickens biological parameters affecting the 

technologies of using various feed rations. 

Activity 7 (research): Assessment of the state of the genetic resources of 

farm animals adapted to the conditions of arid climate, and ways of their 

improvement  

Results: 

1. A database of genetic resources of cattle, sheep, horses, camels adapted to 

the natural and climatic conditions of the arid zone. 

2. A scientific concept of conservation and improvement of breeds of farm 

animals adapted to the conditions of arid climate. 

Activity 8 (research): Improving the feed base for farm animals bred in arid 

climates. 

Results: 

1. Technologies for the use of modern compound feeds and feed additives 

for farm animals in the arid zone. 

2. Original technologies for loose compound feed for farm animals in the 

arid zone. 
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Activity 9 (research): Revealing the biological characteristics of farm animal 

breeds during acclimatization and physiological adaptation to arid climate 

conditions. 

Results: 

1. Databank of morphological and physiological parameters of highly 

productive cattle breeds during acclimatization and physiological adaptation to arid 

climate conditions. 

Activity 10 (research): Biochemical blood tests of animals. 

Results: Study of the biochemical analysis of the blood of animals, revealing 

of the deviation of indicators from the norm. Adding the necessary elements to the 

diet to increase the daily weight gain and improve the general physiological state 

of the animal. 

Activity 11 (research): Improving the feed base for farm animals bred in arid 

climates. 

Results: 

1. Technologies of loose, granular compound feeds and granular compound 

feeds with the introduction of indigenous fodder crops for farm animals in the arid 

zone. 

2. Technologies of feed additives for farm animals in the arid zone. 

Activity 12 (research): analysis of polymorphism and expression of the 

BoLA-DRB3 gene in cattle from arid zones. 

Results: 

1. Detection of bovine leukemia virus forms in the territory with a hot arid 

climate. 

2. Databank of genetic monitoring of various breeds of cattle by bovine 

leukemia virus at the molecular level. 

Activity 13 (research): Creation of an environmental safety laboratory. 

Results: Creation of a favorable epidemiological situation in the region. 

Checking the purchased livestock for further rearing. Implementation of PCR 

diagnostics for several types of diseases. Guaranty of the product purity. 
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Activity 14. (research): Molecular genetic researches in livestock breeding. 

Results: Molecular methods of biology can offer ways to significantly 

accelerate breeding processes. In the proposed project, genetic markers responsible 

for the improved meat productivity will be revealed. This will be achieved with the 

use of a sample of animals and methods for analyzing single nucleotide 

polymorphisms with the help of an SNP chip (a new generation sequencing 

method) which includes 53 thousand SNPs. At the same time, genetic methods will 

make it possible to exclude animals with more than 35 hereditary diseases from the 

selection process. An SNP profile will be included in the animal's genetic passport 

to confirm its origin based on the ISAG recommendations. Such a comprehensive 

study of the animal will take into account all the most common genetic causes of 

impaired fertility, thereby guaranteeing control over the spread of any of the 35 

genetic diseases included in the passport. In addition, a comprehensive accounting 

of allelic variants of meat protein genes will allow targeted selection work to 

improve the quality of meat with automatic confirmation of the origin of the 

animal. 

Thus, the genetic passport of the average elite animal will be obtained. 

As a result of solving the third task in the research block "Development and 

implementation of modern technological approaches to the creation of innovative 

agricultural food products based on the effective use of natural and climatic 

conditions and environmentally friendly raw material resources of the Russian 

Caspian region", it is planned to achieve the following results: 

Activity 1 Development and transfer of critical technologies for safe food 

space. 

Activity 2 (research): designing food products for everyday and functional 

purposes. 

Results: a mathematical model used for the food design. This model contains 

technological, physicochemical and organoleptic properties, and allows the 

manufacturer to reproduce accurately all the specified parameters. 
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Activity 3 (research): development of technologies for the use of 

bacteriophages in food production and processing of agricultural products of 

animal origin. 

Results: 

1. Methods for biotesting of agricultural raw materials of animal origin. 

2. Technologies for the use of phages in the processing of agricultural raw 

materials of animal origin. 

3. Biologically safe technologies for maintaining the quality of 

manufactured products. 

As a result of solving the fourth task in the research block "Resource-saving 

and ecological technologies for sustainable aquaculture", it is planned to achieve 

the following results: 

Creation of the laboratory "Experimental biotechnologies for growing 

aquatic organisms and management of the aquatic environment." 

Activity 1 (research): Resource-saving and ecological technologies for 

growing aquatic organisms and obtaining products from them. 

Results: Resource-saving approaches and methods for growing aquatic 

organisms in cages, ponds and closed water supply installations and obtaining 

products from them. Approaches and methods for fish rearing using technological 

elements of hydro and aquaponics. Ecological approaches and methods for rearing 

aquatic organisms for organic aquaculture and obtaining products from them. 

Activity 2 (research): Innovative technologies for feeding as well as for live 

feeds, feed additives, compound feeds for valuable aquaculture objects. 

Results: Innovative technologies for feeding valuable aquaculture objects. 

Feed additives that increase the efficiency of valuable fish species feeding. New 

proven sources of protein components for feeds in aquaculture based on a regional 

raw material base. Complex biological additives based on aquatic macrophytes and 

microalgae in feeds to reduce the development of diseases of aquatic organisms. 

Activity 3 (research): Innovative technologies to improve the quality of 

water as a habitat for aquaculture objects. 
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Results: Methods of rapid assessment of the aquatic environment quality. 

Water treatment biotechnologies. Environmentally friendly methods of water 

purification from organic pollution. Drugs based on the new generation algicides to 

suppress the development of microalgae and cyanobacteria that cause toxic water 

blooming. 

Expansion and modernization of the laboratory for ichthyopathological 

research and complex drug approbation. 

Activity 4 (research): Approbation of existing and newly developed 

veterinary drugs for fish (and other aquatic organisms) conducted in cooperation 

with pharmaceutical companies in order to organize and support the production of 

a full-fledged line of drugs for aquaculture facilities. 

Result: A comprehensive testing of existing and newly developed veterinary 

drugs for fish (and other aquatic organisms) carried out in cooperation with 

pharmaceutical companies in order to organize and support the production of a 

full-fledged line of drugs for aquaculture facilities. 

Activity 5 (research): Development of effective and approved schemes for 

the prophylaxis and treatment of aquaculture organisms, in accordance with the 

global requirements for veterinary drugs. 

Results: Effective and approved schemes for the prophylaxis and treatment 

of aquaculture organisms in accordance with the world requirements for veterinary 

drugs are developed. 

Activity 6 (research): Development and implementation of promising 

methods of a comprehensive assessment of the aquatic organisms state, including 

rapid tests for life-time diagnostics based on aquaculture organisms’ blood and 

mucus values. 

Results: Methods of a comprehensive assessment of the aquatic organisms 

state with step-by-step directions for use, including rapid tests for life-time 

diagnostics based on aquaculture organisms’ blood and mucus values are 

developed and implemented. 
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Creation of a laboratory for applied molecular genetic research of aquatic 

organisms: 

Activity 7 (research): Development of physicochemical and genetic methods 

for assessing the quality of aquaculture products. 

Results: Proven physicochemical and genetic methods for assessing the 

quality of aquaculture products. 

Activity 8 (research): Creation of a genetic reference database for 

identification of aquaculture products 

Results: A set of optimal conditions for DNA extraction from fish tissues: 

experimental validation of the choice of tissue, extraction method and conditions. 

A set of optimal primers and regions of the mitochondrial DNA gene for 

amplification. DNA sequencing of fish in the Volga-Caspian basin and the results 

of computer processing of the results. Genetic reference database for identification 

of aquaculture products. 

As a result of solving the fifth task under the project "Identification of 

problem areas in agricultural fields. It is focused on the creation of an integrated 

digital solution in the form of a software product, which includes a subsystem for 

analyzing field images from an remote-piloted vehicle, image analysis to identify 

problem areas using artificial intelligence algorithms, a subsystem keeping a diary 

of field inspection in digital form "it is planned to achieve the following results: 

• creation of the software for the farmers which builds a digital map of the 

field and classify problem areas; 

• reduction of crop losses by 15% due to the rapid identification of problem 

areas in agricultural fields; 

reduction in expenses (by 8%) for plant protection products due to selective 

interaction and assessment of the problem area caused by pests and plant diseases. 


