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Abstract. It shall be noted that the country's food security is impossible 
without modern breeding and seed production, which fully applies to both 
open and protected ground. Grain crops, wheat, barley, corn, rice and others, 
in terms of fodder productive qualities, are always among the most valuable 
agricultural crops and are the staple food in many countries of the world. 
The production of advanced agricultural products is carried out through the 
use of effective methods of genetics, breeding, seed production, diagnostics 
of pathogens, integrated plant protection products, the latest technologies 
and others. The tasks of breeding and seed production of agricultural crops 
are the reproduction of seeds of breeds and the maintenance of their genetic 
potential in order to preserve the properties and economically valuable traits. 
High-quality seeds of the best zoned breeds and hybrids are the foundation 
of the future harvest. Breeds with a wide adaptive potential allow them to be 
grown in different climatic conditions and to select for the best forms. 

1 Introduction 
Breeding and seed production of agricultural plants are the main part of adaptive crop 

production, and they play a decisive role in biologization and ecologization, intensification 
processes [1]. 

Under the adaptive breeding of agricultural plants can be understood as the creation of 
breeds and hybrids of plants that have a fairly high potential. 

Such breeds, according to J. Atsia, can be called breeds of workers and compares them 
with breeds of champions. There is an adaptive potential, at which the limit of resistance in 
cultivated plants to a stress factor (unfavorable) is set - cold, drought, soil salinization, 
weediness of crops, diseases and pests. Breeding is working in the direction of increasing 
adaptive potential, and this is the main thing that was at the heart of “folk selection”, when 
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the task was not set to obtain high and record yields, but it was important to obtain breeds 
and hybrids resistant to adverse factors (climatic and pathogens). 

2 Problem statement 
A. Zhuchenko describeв the general conditions for cultivation technologies: productivity, 
energy efficiency , environmental friendliness and environmental protection [2]. 

The adaptability of a species (hybrid) is an aligned combination of a conditioned number 
of features, in which the most significant of them are given priority. The degree of 
adaptability of a breed or hybrid depends not so much on its adaptability, but also on the 
nature of the environmental conditions that are organized in the agrocenosis. 

The following requirements are imposed on an adaptive variety: 
- natural plasticity, in other words, the ability to produce an excellent harvest, at least an 
average one, in a wide range of weather conditions; 
- heterogeneity of agropopulations, or existence in their composition of plants that differ in 
height, depth of the location of the root system, stability to the dry period; 
- timing of flowering; 
- precocity, the ability to consume and quickly produce and outpace weeds in the pace of 
development; 
- intensity, in other words, the ability to rapidly respond to the improvement of growing 
places (to precipitation); 
- resistance to fungal and other diseases; 
– insignificant susceptibility to insects and high ability to grow back when attacked [2]. 

3 Research questions 

An example of such an adaptive breed is the winter rye variety, which was bred by the 
Bashkir breeder S.A. Kunakbaev. It forms a fine and continuous herbage, withstands 
competition with weeds, is resistant to pests, can produce new shoots due to regrowth when 
damaged, and also gives high yields in critical periods (dry periods) in years when spring and 
autumn rainfall is effectively used. Breed is one of the most important factors that determines 
the level of crop yields, the most inexpensive and affordable means to increase it. In the 
world, according to literary sources, about 30-50% of the yield increase can belong to a new 
variety, within 50-70%, the share of the breed as a crop formation belongs to Russia. This is 
due to the fact that a huge part of the terrain (territory), agriculture takes place in poor or 
unfavorable conditions, and there are quite extreme soil and climatic conditions. 

4 Materials and methods 
Purpose of research is to study the breed testing system in Russia and assess the breed as an 
adaptive system with a wide potential for use in various soil and climatic conditions. 

With worse soil-climatic and weather conditions, and with lower the level of technical 
equipment and subsidization of enterprises the higher the role of the variety is. The genetic 
characteristics of the breed and their impact on the yield are within 25%. 

According to T.V. Borisovets (2000) the role of the genotype in increasing and stabilizing 
the yield also increases the role of the breed in zoning up to 30 ... 50%. One of the most 
important elements that ensure that the required amount of good quality products received is 
to treat the breed as an element of agricultural production [3]. 

The main and important requirement for the breed is a high yield. A new breed can 
become widespread in production, provided that high and stable yields are obtained (the best 
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yield out of the existing breeds of this crop) [4]. The breed must have ecological plasticity, 
maintain a consistently high yield in different natural and climatic zones of our country. 

5 Results 
With regard to modern unique breeds, care must be taken to ensure that they are perfectly 
adapted to the basic conditions associated with the use of various mechanisms in agriculture. 
Special machines and equipment are used here, designed both for care and for sowing and 
harvesting. When it comes to agricultural crops, first of all, they pay attention to high quality. 
This trait is considered as one of the most basic and popular. In this case, it is important to 
clarify the value of the plant by the presence of various nutrients, useful elements. The 
composition of the product affects the taste, the possibility of long-term storage and 
transportation. When it comes to quality, you need to pay attention to the basic rules of the 
entire complex for processing products. Special plant breeds (cereals) that are unique in their 
features and characteristics are required. First of all, attention shall be paid to specific traits 
related to the food industry, as well as to the manufacture of various desserts and bakery 
products. 

An important role is played by the high-quality, well organized development of special 
agricultural technology for various breeds and hybrids, which differ in the main features of 
adaptation to those environmental conditions that are changing. The quality of these crops is 
associated with the level of agricultural technology. It affects this kind of situation if the most 
intensive breeds have low yields when compared with local breeds under adverse conditions, 
both climatic and weather. In addition, we are talking about the use of various kinds of high-
quality fertilizers and means that fight weeds [5,10,11]. You can pay attention to the main 
document that describes the features of agricultural devices - this is a special passport. In it 
you can find a lot of relevant information about the characteristics of various reactions of 
cultures. Also in the center of attention are the main options for its high-quality cultivation 
in a particular climate and soil. You can focus on assessing the adaptive responses that are 
offered to the cultivation of different crops in individual specific areas and territories. Here 
it always shall be focused on the creation and application of an agroecological passport. There 
is a specific passport of a specific variety, which is issued after performing various tests. But 
this shall be taken into account when assessing the variability of characteristics that will 
determine the main characteristics of breeds of a particular type of crop in relation to 
environmental factors. 

6 Findings 
Attention will need to be drawn to the important role of the main breeding centres, as well as 
to a dedicated separate system for testing different breeds. In this case, the main role is played 
by the principle of adequacy. Here we are talking about the creation of a modern individual 
breed at the time of its creation in accordance with the characteristics of its production. 
Exclusively scientifically based approach to the process of choosing the different breeds shall 
be always considered. In this case, in the first place is the reserve for increasing the level of 
intensity in crop production [5,12]. Talking directly about modern breeds, then it shall be 
noted that they shall have excellent adaptability to specific conditions, territories, resistance 
to various existing environmental factors. Attention can be paid to agroecotype breeds. They 
are highly adaptable to various conditions. 

The attention is drawn to the fact that a careful analysis of specific breeds is considered 
as an objective one, but for specific conditions and features of their cultivation. Various 
changes take place, some of them involve changes in the levels of specific factors in a certain 
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direction, which can often lead to a process of changing the rank of a variety. Also the 
variability of quantitative indicators is in the focus which is associated with the conditions 
and circumstances of cultivation. Also there is a focus on a special interaction where there is 
an environment and a genotype. Some testing of breeds, hybrids, etc. can be done. In fact in 
the future there are some significant changes that turn out to be key. For example, there is a 
drop in the indicator of resistance to unregulated environmental factors. The main goal of the 
professional is to find the best genotypes. But he can know about them only from external 
data that are created and manifested in specific conditions. It is important to cope with the 
problem of creation of conditions in breed testing. Here, it is easy to identify specific 
genotypes of interest. 

Also the breed testing (state) is in the center of attention. It represents the unity of 
environments for the correct assessment of genotypes. This makes it possible to obtain 
accurate data on the adaptability of breeds. 

It is also important to pay attention to the main goal of increasing the efficiency of 
selection (adaptive). Here it is important to focus on creating a special system for testing 
breeds, they would analyze and take into account the various conditions of specific areas of 
agricultural production. As an example, one can clarify the point of view of L.P. Kosyanenko, 
he talks about the factors that are associated with the yield of oat crops. He also drew attention 
to the possibility of realizing its effectiveness and quality in the Siberian region. 

The yield index was correlated with the growing area by sixty percent. You can also 
notice a small contribution of such a factor as breed. The analyzed genotypes are really 
similar to each other in terms of efficiency. It is for this reason that obtaining yields is 
associated with the area of growth. There is a GSI system that needs constant change. Without 
breeding centers it is impossible to achieve better indicators and results. The focus is on the 
modern Breeding Center located in Moscow. There is a center that is engaged in research, 
analysis and detailed study of all major cultures and so on of the two countries. These are the 
Russian Federation, as well as Belarus [6]. Also, it is due to a special network in the field of 
breeding that it is important to pay attention to the process of obtaining different breeds when 
growing not one, but several generations of crops in one year. It is also important to note the 
specific area where they grow. An excellent indicator of technological support is an important 
element of a modern network. In this case, the focus is on a whole complex of different 
information centers, modern greenhouses, and so on [6]. In all organizations for growing and 
obtaining crops, there shall be everything you need to work. Various modern and original 
equipment, devices, worthy equipment are noted. In order to create some breeds of crops in 
the temperate zone, a few years ago it took more than ten years. But at present, such terms 
are actually quite long and lengthy, this shall not be allowed. You can pay attention to the 
opinion of N.I. Vavilov, who at the very beginning of the twentieth century noted the 
importance of accelerating the speed of growing crops through the interaction of hybrids in 
winter. In numerous breeding centers of the country there are special phytotrons. They make 
it possible to obtain several generations of crops in one year. And it helps to speed up the 
development process. It shall not be forgotten that it is precisely the possibility and necessity 
of accelerating the development process that is considered as the main feature of the work of 
breeding companies in different countries. A good example can be given. A company in 
America has created a large greenhouse out of California, and crops are constantly carried 
out in it and the most original lines are selected. In addition, California can be used to spread 
different breeds that make it possible to receive a new crop in winter. So modern breeds with 
specific features can be easily and quickly get. They can meet the needs of agricultural 
producers. It is also important to constantly pay attention to the productivity of plants. This 
makes it possible to get a high yield and find the main ways to control the quality of goods. 
Favorable combinations of different factors in terms of the impact on the yield have been 
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determined. Also the main indicators of plant development, growth and other features are in 
the focus of attention [7]. 

7 Discussion 
During the use of hermetic phytotrons, where it is possible to detect the main conditions of 
different zones, a careful study of environmental factors is carried out, also the focus is on 
fertilizers that affect the processes of growth and development of plants. The creation of 
different conditions (climate) makes it possible to understand the possible productivity of 
crops under certain environmental conditions. This makes it possible to identify directions 
for changing the technology of the process of growing cultivated plants and increasing the 
quality of fertilizers in specific conditions. Of course, during the cultivation of various crops, 
additional costs will be required. This affects breed testing. First of all, a rich choice of 
microzones, as well as a rather slow decrease in errors during an increase in the breed testing 
time. All this suggests that it is almost impossible to achieve an increase in the quality 
assessments of breed testing [7,13,14]. It shall be noted that a particular type of cultivated 
crop is distinguished by a whole set of potential characteristics for adaptation. It is for this 
reason that the layout of breed testing zones for different plants is also different. It often 
happens that the gap in plant yields in production is closely associated only with the fact that 
agrotechnical rules are not observed. But it shall be noted that great importance is attached 
to the creation of a common network of plots for breed testing. During the (state) breed 
testing, the best breeds, as well as hybrids, begin to differ in certain characteristics, 
advantages and features. This method is effective in evaluating various breeds that are close 
to the usual ones in terms of features. When it comes to testing breeds that differ in many 
ways from the usual ones, there can be quite relevant and useful examples among low-quality 
breeds. It shall be noted that within a particular climatic zone there is a significant variability 
in the features of the microclimate. The focus is on such parameters as heat supply and 
possible frosts. In addition, if the actual conditions in which the breeding center is located 
are not typical in terms of soil type, topography, then the number of real recommendations is 
small. Then it can be noted that specific plant breeds will be adapted to a specific field niche. 
While trying to transfer the received data to a large area, they will lead to significant errors 
[7]. 

The biological system and the role of the breed in obtaining stable high yields is important 
in various soil-climatic and in the diversity and economic conditions of (agricultural) 
production (Table 1). 

Table 1. Parameters of the contribution of factors to the formation of crop yields [4]. 

Groups 
by importance Factors Contribution limits, % 

Dominant influence 

Weather conditions 10-70 
Fertilizers 30-50 

Soil 20-40 
Plant protection 10-50 

Moderate impact 
Variety 10-15 

Crop rotation 5-16 
Relief 2-50 

Unsustainable impact The ratio with. - x. land 2-5 
Tillage 0-10 

Quite high requirements are imposed on breeds. And first of all the resistance to various 
environmental factors shall be mentioned. They are associated with the formation of 
productivity. This situation is important for those places where there is a sharp emergence of 

5

BIO Web of Conferences 67, 01004 (2023) https://doi.org/10.1051/bioconf/20236701004
VVRD 2023



unfavorable climate opportunities for crops. The ability to study, assess the plasticity of 
breeds, as well as the area of their use, adaptation to climatic conditions - all this is considered 
the main issue in the production of various types of (agricultural) products. 

As for adaptive breeding, it is associated with the resistance of a culture to various 
environmental factors. She has major special characteristics. First of all, the focus is on the 
regional significance, the possibility of taking into account real productivity [8,9]. All this 
indicates a modern strategy for selecting backgrounds at different stages of breeding. The 
focus is on the actual estimation of the background parameter. This is about typicality, 
productivity. 

In addition, a constant and fairly strict control over external conditions, carried out in 
accordance with all the points and rules, is carried out for the correct selection through the 
use of special breeds that are testers. A special selection is carried out for stability, 
productivity at different stages of plant cultivation. Also, the focus is on the creation of 
various methods for competent assessment of the adaptive capacity, stability of various 
elements to obtain breeds with different characteristics. But this is not all, it will be necessary 
to focus on the various breeding schemes presented, they just evaluate stability. Various crop 
growing organizations face great challenges in creating modern and unique ways to create 
breeds. Also in the center of attention are special multi-line mixtures, constant selection. At 
that time, it is necessary to pay attention to the possibility of moving material in one region. 

8 Conclusion 
Breeding is faced with the main task associated with a combination of excellent yield and 
resistance to stress. But in this case, the factors of external conditions can be really strong 
and quite serious. This is due to the fact that the ways that affect the development of crops 
lead to a change in their high resistance to stressful situations. 

All major environmental stresses shall lead to a slow process of growth and development. 
Organs of plant generation are not fully protected from negative stressful situations. It is for 
this reason that special breeding programs that are associated with the desire to increase the 
resistance of a breed to negative factors shall be looked at with special attention. The focus 
is on the ability of breeds to cope with the negative effects of various stresses. There are 
several main causes of this kind of problem. In modern times, indeed, there is a great distance 
between two moments. On the one hand, this is the expected yield, and on the other hand, the 
real one. Also in the focus of attention is the relationship of the selected fertilizers for 
permanent and often forage crops, as well as the quantity and quality of the future crop. 
Weather conditions also play an important role in obtaining a good, quality and planned 
harvest. There are times when severe droughts or rains occur, which negatively affect the 
receipt of a high yield in all respects. 
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