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Abstract: This study analyses the dynamic development of soybean (Glycine max (L.) Merr.) 

breeding in Russia, particularly examining its historical development, status, and future 

predictions. With the global demand for vegetable protein rising, understanding Russia’s 

potential contribution becomes crucial. This research provides valuable insights, offering 

precise data that may be unfamiliar to international researchers and the private sector. The 

authors trace the history of soybean selection in Russia, emphasizing its expansion from the 

Far East to other regions in Russia. The expansion is primarily attributed to the pioneering 

work of Soviet breeder V. A. Zolotnitsky and the development of the soybean variety in the 

Amur region in the 1930s. The study highlights the main areas of soybean variety originators, 

with approximately 40% of foreign varieties registered. The Krasnodar and Amur regions 

emerge as critical areas for breeding soybean varieties. In Russia, the highest yield potential 

of soybeans is in the Central Federal District. At the same time, the varieties registered in the 

Volga Federal District have higher oil content, and the Far Eastern Federal District has high 

protein content in the registered soybean varieties. The research outlines the state’s pivotal 

role in supporting soybean breeding and fostering a competitive market with foreign breeders. 

The study forecasts future soybean breeding development and the main factors that can 

influence the industry. 
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1. Introduction 

The diversity of soybean varieties is one of the fundamentals of crop production 

technology, and it plays a significant role in determining crucial aspects of soybean 

production, including yield levels and product quality (Lambirth et al., 2015; 

Mangena, 2021; Novikova et al., 2020; Pagano and Miransari, 2016). Within the 

realm of agricultural production, seed breeding represents a specialized discipline 

tasked with propagating seeds derived from established varieties and hybrids 

(Lambirth et al., 2015; Mangena, 2021). This propagation is conducted in quantities 

suitable for large-scale production, all the while aiming to preserve and ideally 

enhance their inherent planting characteristics and yield (Demianova-Roy et al., 

2022; Novikova et al., 2020; Zotikov and Vilyunov, 2021). 

Soybeans are known for their relatively high yield potential, especially when 

grown in suitable climatic conditions with proper agronomic practices. When 

compared to other staple crops such as wheat, barley, and corn, soybeans can often 

produce comparable or higher yields per hectare. Soybeans benefit from strong 
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global market demand, driven by their versatile uses in food products, animal feed, 

and industrial applications (Tiwari, 2017). The demand for soybeans has been 

steadily increasing, particularly in markets like China, which is the largest importer 

of soybeans (Sinegovskii et al., 2021; Wang et al., 2023). Soybeans generally offer 

more price stability and higher market prices compared to many other crops, 

providing farmers with a reliable income source (Adi Sofyan Ansori and Aji Suseno, 

2018). 

Soybeans require a considerable amount of heat and light, and have been able to 

expand their geographical range thanks to the development of new varieties that 

exhibit greater tolerance to diverse natural conditions (Gong et al., 2022; Volkova 

and Smolyaninova, 2023). As a result, soybean cultivation is now prevalent in more 

than 95 countries, including regions with northern latitudes (Jia et al., 2014), which 

was previously thought to be impossible due to adverse climatic conditions 

(Demianova-Roy et al., 2022; Yerzhebayeva et al., 2023). 

Notably, the Eastern region of Russia has emerged as a prominent center for 

soybean cultivation, defying its location far to the north of the traditional soybean 

belt (Tikhonchuk et al., 2016). This northern expansion can be credited to the 

pioneering endeavours of V. A. Zolotnitsky, a Soviet breeder who, in 1930, 

harnessed selective breeding techniques to isolate an exceptional plant from the 

native population of the Manchurian subspecies of yellow soybean (Shchegorets et 

al., 2020; Sinegovskaia, 2021). This breakthrough led to the creation of the Amur 

region variety, subsequently designated as “Amurskaya 41” in 1934. The 

“Amurskaya 41” variety boasts significant advantages in terms of early maturation, 

high yields, and adaptability (Shchegorets et al., 2020; Tikhonchuk et al., 2016). 

As previously mentioned, this variety’s characteristics have significantly 

contributed to the expansion of soybean cultivation in northern regions and the 

establishment of the Far Eastern soybean breeding branch. Given Russia’s 

predominantly northern latitude, the successful cultivation of soybeans hinges on the 

use of early-maturing, high-yielding varieties (Shchegorets et al., 2020; Sinegovskii 

et al., 2018; Tikhonchuk et al., 2016). 

According to a recent study, Karges et al. (2022) propose expanding soybean 

cultivation into the northern territories of Europe, a region that shares similar 

climatic constraints with northern Russia. This expansion could not only increase 

soybean production but also offer new economic opportunities for farmers, 

suggesting a parallel strategy for Russian agriculture. Research on the expansion of 

soybean cultivation in northern regions of China is also being conducted (Zheng et 

al., 2009). Importantly, the northern territories of China border the southern 

territories of the Russian Far East, creating a region with shared climatic and soil 

characteristics. This geographical proximity means that successful soybean 

cultivation practices and varieties developed in northern China can be highly 

relevant and applicable to the Russian Far East. Prior studies on the yield of 

soybeans, with regard to changes in climate (Qian et al., 2016; Qiao et al., 2023; Shi 

et al., 2013; Zheng et al., 2009), maturity periods (Fadeev, 2023; Hodges and French, 

1985; Katyshev et al., 2021), and cultivation conditions have been conducted. 

Nowadays, the Federal Scientific Centre All-Russian Scientific Research 

Institute of Soybeans (FSCARSRIS) in the Amur region supports soybean 
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production in the Russian Federation. This specialized institute is dedicated to the 

development of new soybean varieties and provides scientific assistance to soybean 

farmers (Sinegovskaia et al., 2016; Sinegovskii et al., 2018). In fact, the institute has 

successfully developed high-yielding soybean varieties with varying vegetation 

periods and yield potentials ranging from 2.0 to 3.5 t/ha. These varieties also exhibit 

favorable protein content ranging from 34.2% to 44.3% and 14.6% to 23.2% oil 

content. Over 85% of the soybean crops in the Amur region are grown from 

selection varieties developed by ARSRIS, encompassing an area of 600,000 

hectares. Popular varieties include “Sonata,” “Harmony,” “Dauria,” Lydia,” and 

“Lazurnaya,” and new varieties are currently being introduced. Overall, the efforts of 

the Institute have contributed significantly to the growth of soybean production in 

Russia (Sinegovskaia et al., 2016; Sinegovskii, 2020; Sinegovskii et al., 2018, 2021; 

Volkova and Smolyaninova, 2023). 

The introduction of the 1993 Law of the Russian Federation “On Breeding 

Achievements” marked a transformative shift in the development of various 

resources (WTO, 2016). Instead of being categorized by zones, varieties are now 

included in the State Register of Breeding Achievements based on their performance 

in state variety trials. This inclusion grants them the privilege to be multiplied, 

imported, and sold as seeds within the corresponding regions of Russia’s constituent 

entities (Ministry of Agriculture of Russia, 2022; Sinegovskaia, 2021). At present, 

more than 30 scientific research institutions in Russia are actively involved in 

soybean breeding efforts. These collaborative endeavors have culminated in the 

creation of the State Register of Breeding Achievements, which encompasses an 

array of 280 soybean varieties (Ministry of Agriculture of Russia, 2022; 

Sinegovskaia, 2021). 

Soybeans have played a pivotal role in Russian agriculture, with extensive 

research over the years contributing to a deep understanding of their physiology and 

genetics. This has led to the development of early-maturing soybean varieties 

capable of thriving in regions with limited thermal resources, such as Russia, thereby 

enhancing productivity and resilience to major stressors (Sinegovskii, 2024). Efforts 

to combat common soybean diseases emphasize early planting, optimal seeding 

rates, adherence to recommended seeding densities (Boiarskii et al., 2019), harvest 

moisture content (Popov and Bumbar, 2023), precise agronomic practices 

(Vaitekhovich et al., 2022; Zakharova and Nemykin, 2022), utilization of disease-

resistant varieties (Butovets et al., 2022), seed treatment, and chemical and 

biological fungicides (Mikhailova et al., 2020). Additionally, proper crop rotation 

practices and the destruction of plant residues are essential for disease management 

(Rezvichkiy et al., 2021). 

In soybean production, it is important to take into account their composition, 

specifically emphasizing the significant role of protein. The production of soy 

protein concentrates involves extrusion cooking of dough and protein extraction 

from soybeans, with hydrolysates obtained through acid hydrolysis. However, the 

application of soy protein concentrates remains underexplored in Russia, particularly 

in livestock feed and various food sectors. Nevertheless, there is a growing global 

interest in using soy protein concentrates in sports, functional, and healthy diets 

(Bychkova and Borisova, 2021). Although soybean cultivation in Russia accounts 
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for only about 2% of the global acreage and 1% of production, recent years have 

seen increased attention to this crop with the help of government support. Most of 

Russia’s soybean harvest is directed toward oil mills for oil, phosphatides, meal, and 

cake production, with a significant portion exported to China (Dorohov et al., 2019). 

Despite the potential for soybean production expansion in Russia, progress has 

been slower than domestic demand requires. Challenges such as outdated 

agricultural machinery, labor shortages, insufficient research funding, and 

inadequate technological advancements hinder the industry’s growth. Adopting 

competitive foreign and domestic seed varieties and implementing scientifically 

sound agronomic practices are crucial for realizing soybean production potential 

(Zubareva, 2020). Efficient soybean seed separation into quality fractions involves 

using appropriate harvesting equipment, with improvements in combine harvester 

designs aimed at enhancing seed quality collection. Although currently a net 

importer of soybeans, Russia possesses significant potential to increase export 

volumes. However, this potential is constrained by challenges such as limited access 

to credit, underdeveloped market infrastructure, adverse climatic conditions, and the 

dominance of low-value exports (Sinegovskii et al., 2021). 

The study aims to explore the role played by variety in soybean crop production 

technology, with a special emphasis on its influence on yield, protein, and oil levels. 

The study provides a comprehensive analysis of the soybean breeding state in 

Russia, involving a range of methodologies. Firstly, the study gathered and analysed 

open data on registered soybean varieties to identify the most prevalent cultivars 

across the country. Secondly, the study mapped soybean originators by location and 

divided them into two crucial periods before and after 2010 to discern the trends in 

soybean cultivation over time. Thirdly, the study characterized the given maturity 

groups to assess the adaptability of soybean varieties to different latitudes. Fourthly, 

the study overviewed soybean protein and oil content to determine the nutritional 

value of different cultivars. Lastly, the study projected the future of soybean 

breeding, highlighting the potential for further expansion and innovation. The study 

illustrated how diverse soybean varieties have facilitated the expansion of soybean 

farming in previously unviable northern latitudes, overcoming conventional climatic 

limitations. 

2. Materials and methods 

This research study was conducted with a comprehensive approach, utilizing a 

multifaceted array of research methods to explore and examine the soybean industry 

in Russia. The study employed various research methodologies such as economic-

statistical, economic-mathematical, monographic, computational, and constructive 

research methods to provide a thorough understanding of the soybean industry. The 

research data was primarily sourced from official government reports of Russia 

(open data), which offered a valuable repository of statistical information. The study 

focused on gaining insights into the region’s agricultural landscape through a 

detailed data analysis. 

To identify the locations of the originators, we utilized QGIS, a free and open-

source software (QGIS, 2022). Our first step was to obtain the shape file of Russian 
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regions from a free source, which we found at https://gis-lab.info. Next, we compiled 

a database of all the originators and included parameters of region names that were 

associated with the region names key in the shape file. To present the originators’ 

location and numbers, we merged the two files and generated a CSV file that 

provides a detailed overview of the originators’ location and associated numbers. 

The study utilized QGIS software (version 3.20.1) to conduct spatial 

interpolation of the observed data, which included georeferenced measurements of 

SAT above 10.1 C. The raw data were first imported into QGIS, where they were 

transformed into a point layer representing each data location’s geographic 

coordinates. 

The authors employed an interpolated irregular network (TIN) approach. This 

technique constructs a mesh of triangles linking each set of three nearest points in the 

dataset. Within each triangle, the surface is estimated using linear interpolation based 

on the vertex values, calculated as follows: 

v(p) = w1 × v1 + w2 × v2 + w3 × v3 (1) 

where, v1, v2 and v3 are the observed values at the triangle’s vertices, and w1, w2, 

and w3 represent the barycentric coordinates, which depend on the position of point 

p relative to the vertices. This method effectively captures the variability of the 

surface, accommodating local topological variations within the dataset. 

Upon generating the interpolated surface, the raster output was styled using a 

sequential color ramp to visually differentiate between the range of values present in 

the data. Finally, the interpolation map was exported from QGIS as a high-resolution 

image. 

The statistical analysis of data and graphical representations was conducted 

using the R (version 4.3.2) programming software, which is widely recognized for its 

statistical computing capabilities (R Core Team, 2023). The ggplot2 add-on package 

was employed to produce and visualize the graphs. 

To provide a broader perspective on global soybean trends, official international 

statistics databases were consulted, and a comparative analysis was conducted to 

assess how Russian regions fit into the larger soybean landscape. The analysis was 

underpinned by an exhaustive examination of various documents, including 

government regulations and programs related to the agricultural sector. These 

documents provided critical contextual information and policy insights that informed 

the research. Overall, the study provides a comprehensive and detailed overview of 

the soybean industry in Russia and lays the groundwork for future research in this 

field. 

3. Results 

3.1. Soybean production indicators across countries 

Soybean cultivation is widespread, and major producing countries include 

Brazil, the United States, Argentina, China, and Canada (Qiao et al., 2023; Wang et 

al., 2023). These countries collectively account for most of the world’s soybean 

production, with each country having unique cultivation practices and varieties. 

Comparing soybean varieties from different countries provides valuable insights into 

the global landscape of soybean cultivation. To provide a comprehensive analysis of 



Journal of Infrastructure, Policy and Development 2024, 8(8), 6448.  

6 

soybean variety diversity in Russia, it is important to understand world tendencies. 

Russia, with its vast agricultural landscapes and diverse climatic conditions, offers a 

unique perspective on soybean cultivation practices and variety development. 

As shown in Figure 1, Brazil and the United States are major global players in 

soybean production, known for both high yields and extensive cultivation. They have 

consistently been among the world’s largest soybean producers. The USA 

consistently achieves high productivity per unit area with advanced agricultural 

technologies and favorable climatic conditions (Azam et al., 2021). Major soybean-

producing states include Iowa, Illinois, and Minnesota. The USA exports a 

significant portion of its soybeans, contributing to its role as a major global supplier. 

Brazil is one of the leading soybean producers globally, known for its expansive 

agricultural land. Major soybean-producing regions in Brazil include Mato Grosso, 

Paraná, and Rio Grande do Sul. China is the world’s largest importer of soybeans, 

relying heavily on imports to meet domestic demand. Despite being a major 

consumer, China does not produce enough soybeans domestically to satisfy its 

needs, leading to substantial imports (Qiao et al., 2023; Wang et al., 2023). 

Argentina and Canada are other major players in the global soybean market. The 

main export destinations for both countries include China, the European Union, and 

several countries across Asia. Canadian soybeans are often noted for their high 

protein content and suitability for food-grade applications (Hooker et al., 2023). 

 

Figure 1. Soybean production indicators across countries (USDA, 2024). 

Russia has been increasing its soybean production in recent years but is not 

among the top global producers. While the total production volume may not match 

that of China or the USA, Russia’s soybean sector shows promise in contributing to 

both domestic consumption and international markets. One potential international 

consumer is Japan (Boiarskii et al., 2018). Japan’s soybean production, in contrast, is 

characterized by a smaller cultivation area and limited yield. The country faces 

constraints due to its mountainous terrain and limited arable land. Japan relies 

heavily on imports to meet its soybean demand, indicating a more modest 

contribution from domestic production. 
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3.2. Comparison of the soybean’s nutritional composition from USA, 

Japan, China, and Russia 

Understanding the nutritional composition of soybean varieties is crucial for 

identifying market opportunities and enhancing the competitiveness of Russian 

soybeans in the global market. Comparing the nutritional content of soybean 

varieties across different countries provides valuable insights into the market 

potential of Russian soybeans. Varieties with higher protein content, for example, are 

more nutritious and desirable in both domestic and international markets. 

In this study, we selected soybean samples from the United States, Canada, 

China, and Japan for detailed analysis in our laboratory. These countries were chosen 

due to their significant roles in the global soybean market and their diverse 

agricultural practices. The United States and Canada are leading producers known 

for their high-quality soybean varieties, often distinguished by high protein and oil 

content (Cober et al., 2023). China, as the largest importer of soybeans, offers 

insights into the varieties that are highly demanded in the global market (Wang et al., 

2023). Japan’s focus on developing specific soybean varieties for local culinary uses 

provides a unique perspective on quality and nutritional attributes (Nair et al., 2023). 

Including soybean samples from these countries allows for a comprehensive 

comparative analysis, highlighting the nutritional diversity and potential market 

advantages of Russian soybean varieties. By analyzing samples from these key 

players, we can better understand how Russian soybeans compare in terms of protein 

and oil, thereby identifying niche markets and opportunities for enhancing Russia’s 

presence in the international soybean market. 

Table 1. Composition values of soybean varieties from different countries. 

Variety name Country 
Weight of 100 

seeds 

Seed coat 

ratio 

Protein content 

in seeds (%) 

Oil content in 

seeds (%) 

Mineral content 

(%) 

Carbohydrates 

content in seeds (%) 

Venera Russia 22.2 7.3 44.5 17.9 5.1 32.5 

Primorskaya 81 Russia 20.7 7.6 43.7 18.6 4.8 32.9 

American* America 19.7 8.0 42.6 23.7 5.0 28.7 

Canadian* Canada 18.2 7.4 44.6 19.4 5.0 31.0 

Suinong** China 17.7 8.6 38.9 21.2 5.0 34.9 

Enrei Japan 35.6 6.4 46.4 19.7 5.0 28.9 

Suzumaru Japan 14.0 7.7 39.8 20.1 5.7 34.4 

* As per confidentiality guidelines, we cannot disclose the names associated with the matter at hand. 

** The study selected the Chinese northern variety due to its proximity to the given varieties from the 

Far East regions, which shares a border with China’s Heilongjiang region. 

Table 1 shows that, in general, tested varieties in the experiment contain about 

35%–40% protein, 20% fat, and 25%–30% carbohydrates, although the composition 

varies slightly by region and variety. Soybeans produced in Japan have high protein 

content, soybeans produced in the USA have high oil content, and soybeans 

produced in China have high carbohydrate content. The analysis of soybean varieties 

from different countries highlights Russia’s competitive edge in producing high-

protein soybeans. The Russian varieties Venera and Primorskaya 81 boast 

impressive protein content (44.5% and 43.7%, respectively), surpassing many of 
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their international counterparts. This high protein level positions Russian soybeans 

as a valuable commodity in domestic and global markets, particularly for consumers 

and industries prioritizing nutritional quality. This comparative analysis underscores 

the potential for Russian soybeans to capture niche markets that demand non-GMO, 

high-protein varieties, thereby enhancing Russia’s export opportunities and market 

presence. 

3.3. Soybean varietal diversity in Russia 

As of 2022, the State Register of Breeding Achievements authorized utilizing 

two hundred and eighty soybean varieties throughout the Russian Federation. This 

collection includes 194 varieties of Russian origin and 86 foreign varieties (Ministry 

of Agriculture of Russia, 2022). The data presented in Figure 2 indicates a 

consistent growth in the number of registered soybean varieties in Russia over the 

years. This trend can be attributed to an increased interest in varietal diversity, which 

has arisen in response to a growing demand for soybeans and the consequent 

expansion of cultivated areas, especially in Russia’s Far East. This has led to the 

development of various types of soybeans to meet the needs of global consumers. 

Traditionally, the Amur River valley in the Far Eastern region of Russia has been the 

central soybean-growing area (Volkova and Smolyaninova, 2023). Due to the 

intensive creation of numerous soybean varieties, they are grown in the European 

part of Russia (Shafigullin et al., 2016). 

 

Figure 2. Number of registered soybean varieties in Russia between 1984 and 2022 

(Source: State Register for Selection Achievements Admitted for Usage (National 

List)). 

The data from Figure 2 indicates a marked upswing in the number of newly 

registered varieties in 2020, reaching a record high of 46 as compared to preceding 

years. This trend is related to progress and growth in the industry. Furthermore, the 

figure shows a steady increase in the number of registered varieties since 2010. In 

this study, the producers of soybean varieties, commonly referred to as originators, 

were divided into two stages, namely, prior to and after the year 2010. Subsequently, 

we illustrated these stages on a map to show the trends in the progression of 
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contributions. 

The maps provided in this study display the number of registered varieties from 

specific originators, including international ones (on the left side of the map). 

Additionally, for a more comprehensive understanding of registered varieties, the 

map of Russia is segmented into Federal Districts (on the right side of the map). 

Between 1991 and 2010, the Southern Federal District of Russia emerged as the 

primary position of soybean variety originators in the country. Specifically, the 

Krasnodar region registered a total of 16 distinct soybean varieties, while the 

Volgograd and Rostov regions registered a smaller number of varieties. These 

figures underscore the role played by the Southern federal subject in the 

development and registration of soybean varieties in Russia during the timeframe 

(Figure 3). In essence, the Southern Federal District was at the forefront of 

advancements in the soybean industry, leading the charge in the creation of new and 

diverse varieties of soybeans in the country. 

 

Figure 3. The total number of varieties registered by originators for a certain period 

in Russia before 2010. 

The registration of foreign-origin soybean varieties has significantly increased 

in Russia since 2010. This trend is attributed to the crop’s profitability, which 

created an interest from foreign companies to occupy that niche. In response, a 

growing number of foreign originators, such as France, Serbia, and Austria, have 

registered in the State Register of Breeding Achievements. Russia’s Southern and 

Far East regions registered many soybean varieties between 2010 and 2021. The 

Krasnodar region registered 32 varieties, followed by the Amur region with 23 

varieties, making these regions the primary contributors to varietal formation 

(Figure 4). 

Russia has a well-established network of soybean breeding units that are 

strategically distributed across various regions to optimize breeding efforts according 
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to local climatic and soil conditions. The Far Eastern Federal District is home to 

leading research facilities in the Amur region and Primorskii krai. The Amur region 

is renowned for its fertile lands and is the location of the All-Russian Scientific 

Research Institute of Soybeans, which specializes in developing high-yielding 

soybean varieties suitable for the temperate climate. In Primorskii krai, the 

Primorskii Research Institute of Agriculture is dedicated to creating early-maturing 

soybean varieties that can thrive in the region’s cooler climate and shorter growing 

season. 

 

Figure 4. The total number of varieties registered by originators for a certain period 

in Russia after 2010. 

The Southern Federal District includes the Krasnodar krai, known for its 

favorable agricultural conditions and as a significant hub for soybean breeding. The 

Kuban State Agrarian University plays a key role in developing soybean varieties 

with high oil and protein content. In the Rostov region, breeding programs focus on 

drought-resistant soybean varieties, which are essential for the semi-arid climate. 

The Central Federal District encompasses the Belgorod region, renowned for its 

advanced agricultural practices and breeding units. These entities focus on 

developing crop varieties optimized for high productivity and disease resistance. 

Within the Volga Federal District, the Samara region is notable for its breeding units, 

which specialize in developing varieties suited to the region’s specific climatic 

conditions, including resilience to temperature fluctuations. 

Russian farmers also rely on foreign sources for their soybeans, primarily 

obtaining seeds from companies such as Euralis Semans in France, Novy Sad in 

Serbia, Saatbau in Austria, and Prograin in Canada. These international sources 

provide a diverse range of soybean varieties that contribute to the genetic diversity 

and adaptability of soybeans cultivated in Russia. 

The classification of soybean varieties is based on two key factors—the 
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duration of the maturity period and the sum of active temperatures. The duration 

from emergence to flowering and maturation is a critical agronomic trait for 

assessing the suitability of a soybean variety across different latitudes (Hartwig, 

1970). The described characteristic is specific to the location, as it can vary for the 

same plant variety under different photothermal conditions (Cober et al., 2001; Song 

et al., 2019). These factors help in dividing the soybean varieties into nine groups in 

Russia, as specified in Table 2. While classification by the duration of the maturity 

period is the most commonly used method, classification by the sum of active 

temperatures provides a more complete understanding of the features of the 

genotype. This is because the sum of active temperatures is a genetic trait that is 

fixed in the genome of the soybean variety (Jia et al., 2014). Therefore, it offers a 

more comprehensive and accurate classification of soybean varieties. 

Table 2. Maturity groups of soybeans by Russian and international standardizations. 

Russia 
Maturity group Sum of active temperatures, ℃ 

Maturity ecotype Days 

Very early 80 or less 0000, 000 1700 or less 

From very early to early 81–90 00 1701–1900 

Early 91–110 0 1901–2200 

Medium early 111–120 I 2301–2400 

Medium 121–130 II 2301–2400 

Middle late 131–150 III, IV 2401–2600 

Late 151–160 V 2601–3000 

From late to very late 161–170 VI 3001–3500 

Exclusively late ≥170 VII–X ≥3500 

The study included international standardization to offer a broad view on 

soybean maturity groups. This is crucial for facilitating a universal comparison of 

soybean varieties across different regions. The international classification system 

employs similar criteria but may have slight variations in terminology and days to 

mature, underscoring the importance of global alignment and understanding. 

 

Figure 5. Sum of active temperatures more than 10 ℃ in Russia. 
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The lower threshold of active average daily temperatures for the growth and 

development of soybean plants is 15–17 ℃. The critical period is flowering and bean 

formation. The area of soybean distribution is limited by the sum of active 

temperatures and the date of the first frost. When zoning varieties by agroclimatic 

zones, very early and early maturing varieties require the sum of active temperatures 

1700–2200 ℃ for full maturation, medium varieties 2301–2600 ℃, and late 

maturing varieties 2601–3500 ℃. Figure 5 shows that the late-maturing varieties are 

almost not suitable for use in Russia, except in some southern regions. Overall, in 

Russia, early-maturing varieties are more common due to the lower sum of active 

temperature zones. 

Ecological plasticity of a variety refers to its ability to adapt to different soil-

climatic, weather, and economic conditions (Beliavskaya, 2017). This is an essential 

trait for any crop variety because it ensures the plant can thrive in various 

environmental conditions. In Russia, the most common soybean varieties are 

medium early and early varieties. However, in the country’s northern regions, very 

early varieties show great yield promise (Figure 6). It is important to note that 

regionalized varieties are specifically adapted to certain conditions and are only able 

to produce high yields in a limited area. This means that farmers must carefully 

consider the specific environmental conditions of their land when choosing which 

variety of soybeans to plant. By selecting a variety that is well-adapted to their 

specific area, farmers can maximize their yield and ensure the success of their crop. 

 

Figure 6. Relationship between the cultivar type, as determined by the maturity 

groups and the registration area between the years 1972 and 2021 (Source: Federal 

State Budgetary Institution “State Commission of the Russian Federation for Testing 

and Protecting Plant Breeding Achievements). 

There were almost no registered varieties in the Ural, Northern, and North-

Western regions. This is due to the fact that the climate in these regions does not 

allow for efficient soybean cultivation. The duration of the maturity period is one of 

the main indicators of soybean varieties that determine the possibility of their 

cultivation in certain environmental conditions. The “duration of the maturity 

period” in soybeans depends largely on the latitude of the cultivation area (Jia et al., 

2014). In Russia, predominantly early maturing varieties (according to the 



Journal of Infrastructure, Policy and Development 2024, 8(8), 6448.  

13 

international classification) with a maturity period of 80 to 130 days are cultivated 

(Figure 6). 

The study conducted an analysis of soybean yield, protein, and oil composition 

among various varieties across different districts. Each district exhibited a distinct 

array of soybean varieties, and comprehensive data were collected and compared 

across these diverse regions. In general, the Krasnodar Krai in the Southern Federal 

District and Belgorod and Kursk Oblasts in the Central Federal District have the 

highest yields of grain and leguminous crops. The lowest yields are in the Siberian 

Federal District. In general, the farther to the East of Russia, the lower the average 

yield of grain crops. This is due to less favorable geographical and climatic 

conditions. The highest average yield in the Southern region of Russia is due to the 

location of the region in a favorable climate for agriculture compared to other 

regions. The lowest indicator shows a slight difference between the Volga and 

Siberian regions. In the other regions of the Far East and Central Federal District, the 

average yield of soybean seeds has an index slightly lower than the Southern district 

(Figure 7). 

 

Figure 7. Average yield of registered soybean varieties specific to each district in 

Russia (Source: State Register for Selection Achievements Admitted for Usage 

(National List)). 

Varieties registered by Far Eastern originators have a significantly higher 

percentage of protein content in grains than in other regions. The lowest percentage 

of protein content is observed in varieties registered in the Volga Federal District 

(Figure 8). This is connected and has an impact that, recently, there has been a need 

for rapidly developing feed production in the Central District. Therefore, the 

emphasis of breeding work was on the yield of soybeans and not the protein content 

in the seed. In the Far Eastern Federal District and the Southern Federal District, 

there is a long tradition of eating soybeans. Also, in the Far Eastern Federal District, 

there is pressure from foreign importers who have requirements for the protein 

content of the seed. The ratio of protein and oil is inversely related and is also 

determined by the variety and climatic conditions (Jin et al., 2023), genetic analysis 

of protein content and oil content in soybean by genome-wide association study. 

Several experiments proved that the decreasing temperature has a relationship with 
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increasing protein content in soybean seed (Alsajri et al., 2020; Staniak et al., 2021; 

Vollmann et al., 2000). The focus on protein content in soybean seeds in the work of 

breeders in Russia began relatively recently. The Russian soybean industry 

experienced a particularly large jump after the introduction of a zero-export duty in 

2015, which stimulated an increase in prices on the domestic market and an increase 

in foreign trade demand for soybeans. The export orientation of soybeans is that 

China is the main consumer of soybeans in the world. The demand for high-protein 

varieties drove China, hence the reorientation towards high protein content and the 

construction of its own factories for the deep processing of soybeans (isolate, 

lecithin, etc.). Before this, there were mainly oil extraction plants and a high oil 

content was required for the soybean grain. The target is considered to be a protein 

content of 40%. 

 

Figure 8. Protein content of registered soybean varieties specific to each district in 

Russia (Source: State Register for Selection Achievements Admitted for Usage 

(National List)). 

 

Figure 9. Oil content of registered soybean varieties specific to each district in 

Russia (Source: State Register for Selection Achievements Admitted for Usage 

(National List)). 
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For a long period of time, soybean cultivation in Russia was mostly for oil 

extraction. Generally, Russian soybean is used for producing livestock feed and after 

being pressed for oil (Boiarskaia et al., 2020). On average, soybeans contain around 

18%–22% oil content, but certain varieties can have oil content ranging from 20% to 

over 25% (Muchlish Adie and Krisnawati, 2014). The Volga Federal District and the 

Southern Federal District have the highest average oil content in seeds (Figure 9). 

Mourtzinis et al. (2017) noted that there is a correlation between warm temperatures 

and lipid content in soybean seeds and inverse dependence on protein content. 

4. Discussion 

Soybean cultivation in Russia is a distinctive agricultural practice that sets it 

apart from other countries. Unlike many nations that allow the growth of genetically 

modified soybean varieties, Russia prohibits their cultivation. As a result, all 

soybeans grown in Russia are non-genetically modified organisms (Chokheli et al., 

2020), making them a unique and valuable commodity in the global market 

(Volkova and Smolyaninova, 2023). In light of global concerns surrounding GMOs 

and consumer preferences for non-GMO products, the demand for Russian soybeans 

is likely to remain strong. One of the reasons why Russian soybean varieties are in 

high demand is their adaptability to the severe climatic conditions that prevail in the 

Far East region. This area has a large number of crops but is not as densely 

populated by foreign companies. This makes Russian soybean varieties a preferred 

choice among local farmers who value their unique characteristics (Sinegovskaia, 

2021; Volkova and Smolyaninova, 2023). In addition, Russian soybeans are known 

for their robustness and resilience, which makes them more resistant to diseases, 

pests, and adverse weather conditions. Overall, the cultivation of non-GMO 

soybeans in Russia is a fascinating and successful agricultural phenomenon that has 

created a unique product that is both resilient and adaptable to harsh conditions 

(Chutcheva et al., 2023). 

It is crucial to keep in mind that farmers and seed producers in Russia are 

permitted to breed and grow only those varieties of crops that have been officially 

approved and included in the State Register of Breeding Achievements in the 

particular zone of the country. This regulation guarantees that the crops produced are 

of high quality and adhere to the necessary standards (Balakay et al., 2020). It is also 

noteworthy that crop insurance and government subsidies are exclusively available 

in areas where registered varieties are grown and only in accordance with 

appropriate zoning regulations. Therefore, it is incumbent upon farmers to be well-

versed in the zoning regulations in their region and ensure that they are growing the 

appropriate varieties in the correct areas. By complying with these regulations, they 

can benefit from government support and safeguard their crops against potential 

risks. 

In Russia, due to limited thermal resources, the yield of many varieties is no 

more than 2.5 t/ha (Volkova and Smolyaninova, 2023). The Russian soybean 

breeding sector is poised to implement strategies aimed at reducing the maturity 

period for sowing in northern territories (Boiarskii et al., 2020). This initiative is 

anticipated to yield significant gains, including increased gross production, enhanced 
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yield, and a targeted augmentation of protein content by 40% or more. Over the 

years, domestic breeding has neglected the development of high-protein soybean 

varieties, focusing instead on increasing yield rather than enhancing quality. 

Consequently, French and Canadian soybean varieties outperform domestic ones in 

terms of oil and protein content. A crucial issue lies in the lack of adequate funding 

for domestic research institutes to conduct breeding work and generate the necessary 

volume of seeds needed by agricultural enterprises. This poses a significant 

challenge for ensuring the availability of quality seeds for the agricultural sector 

(Boiarskii et al., 2020; Sinegovskaia et al., 2016; Sinegovskii et al., 2018). 

Looking ahead, the trajectory of soybean variety development in Russia may 

hinge on many factors. Climate change adaptation strategies could prompt an 

expansion of soybean cultivation into previously colder regions, thereby reshaping 

the geographical landscape of production. Furthermore, the outcomes of climate 

change on extreme flood occurrences and associated damages to agricultural areas, 

particularly in the Primorskii krai, underscore the need for proactive measures within 

the agricultural sector (Lyude et al., 2021). 

Future projections of soybean variety in Russia might depend on several factors. 

Climate change adaptation could lead to an expansion of soybean cultivation into 

previously colder regions (Minoli et al., 2022; Qian et al., 2016). Climate change 

impacts extreme flood occurrence and flood-related damage to the Primorskii krai 

agriculture. Market demand for soybean products, including soybean oil and soybean 

meal for livestock feed internationally and domestically, could incentivize increased 

production. Also, nowadays, high demand worldwide for soy meat requires high-

quality soybeans with high protein content in the seed. Government policies and 

subsidies, as well as international trade agreements and partnerships, are key factors 

that can shape the future of soybean farming in Russia. In addition, disease and pest 

management, as well as sustainability considerations, will play crucial roles in 

determining the trajectory of soybean variety in the country. Therefore, stakeholders 

in the industry must keep abreast of these factors, as they can significantly impact 

the production, trade, and consumption of soybeans in Russia. By staying informed 

and engaged, industry players can better position themselves to take advantage of 

opportunities and navigate potential challenges in this dynamic sector. 

5. Conclusion 

The first occurrence of harvesting soybeans and registered varieties was in the 

Far East. The primary cultivation was in the Far East. Later, with the development of 

soybean breeding, it spread to other cultivation regions. Foreign originators of 

varieties make up about 40% of the Russian State Register. The main varieties were 

registered in the Krasnodar Territory and the Amur Region. There has been a steady 

increase in registered soybean varieties since 2010, with a peak in 2020 and reaching 

46 new varieties. The historical distribution of originators highlights the dominance 

of the Southern Federal District before 2010 and the subsequent surge in foreign 

originators post-2010, reflecting the increasing profitability of soybean cultivation in 

Russia. The main varieties registered in Russia are maturity period duration 

prevalence of early and medium early varieties, with regionalized adaptations crucial 
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for optimizing yields in specific areas. The lack of registered varieties in the Ural, 

Northern, and North-Western regions underscores the climatic limitations for 

soybean cultivation in these areas. Yield and protein content analysis showcase 

regional disparities, with the Krasnodar Krai and Central Federal District leading in 

yields and Far Eastern varieties displaying higher protein content. The focus on 

protein content in soybeans gained prominence after 2015, aligning with global 

demand trends, particularly from China. Currently, soybean breeding in Russia is 

developing dynamically with support from the state, having a competitive market 

from foreign breeders, creating conditions for further development. The direction of 

soybean breeding in Russia will be aimed at reducing the maturity period, increasing 

yields, and increasing the protein content in seeds, with influencing factors such as 

climate change, world market demand, government policies, and subsidies. 
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