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ABSTRACT: The article presents the data obtained on the study of the characteristics of soil salinity on the initial growth of 

different soybean varieties in the conditions of the Bukhara region. During the experiments, it was found that during the first 21 

days of the plant, stem and root growth and dry mass accumulation. Based on the above results, it was noted that the above indicators 

vary in different degrees depending on the soil salinity and the biological and various characteristics of the varieties. 
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INTRODUCTION 

At the same time, the issue of food safety has become one of the priority tasks in all countries of the world today. Because there is 

a worldwide food shortage due to global warming and demographic problems. The increase in natural disasters for various reasons 

has a negative impact on the supply of food products for the population. The main goal of the work being carried out today is to 

provide the population with the necessary food products. 

The issue of studying and scientific justification of the technological properties of soybean varieties for growing and using them in 

the food and processing industry in the conditions of saline soil and climate of the Bukhara region is on the agenda. The value of 

soybean is the presence of all available amino acids in its composition - lysine, arginine, leucine, methionine and other non-

exchangeable acids. 

Growth and development are one of the most important factors in the production process of plants. Growth means an irreversible 

increase in the size and mass of cells of organs or the whole organism, which is associated with the neoplasm of their structures, 

and development means a qualitative change in the body, renewal [1]. 

Plants with low activity of growth processes, usually have low competition for nutrients and sunlight, and as a result, they develop 

slowly and usually show low productivity [2]. In the shade, this situation is exacerbated by their need for heat, and when left in low 

positive temperature conditions, the development of seedlings stops and may even lead to their death [3]. 

It follows that the main factor affecting the productivity of the soybean plant in the conditions of the Bukhara region is not the long, 

relatively cold period of spring or the extreme heat of the summer, but due to the salinity of the soil, soybean crops grow slowly 

and, as a result, cannot compete with other crops. One of the important limiting factors is the slow initial growth and development 

of seedlings, which makes heat-loving crops vulnerable to adverse weather conditions and insufficiently competitive with weeds. 

In this regard, such areas need to create varieties with high activity of initial linear growth, so that in the early stages of development, 

they can quickly form a photo assimilation apparatus to further maintain the normal life of plants. For this, researchers suggest the 

active use of initial growth and development indicators of plants in selection [4]. 

 

MATERIALS AND METHODS 

Research work was carried out based on vegetative experimental methods. 

The research was carried out in the Laboratory of Ecological Physiology of Bukhara State University. 2 promising varieties of 

soybean (domestic Oyjamol and foreign Victoria) were used as objects of research.  

Experiments were carried out in non-saline (1), moderately strongly saline (2) soils. Evaluation of the initial growth indicators of 

soybean seedlings was carried out by the roll (wrap) method [5] on 4, 7, 14 and 21 days 2 times for each variety sample in 25 

seedlings, for 21 days. 
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RESULTS AND DISCUSSION 

By studying the variation in initial growth parameters in soybean cultivars under study, earlier root emergence, faster soil 

penetration, and faster dry mass accumulation will have a major advantage in the survival battle with weeds. 

Another disadvantage of the saline soil stress for the plant is that the cultivated plant cannot outcompete the foreign plant for food 

and light. According to modern physiological advances, the negative effects of soil salinity on plants are related to both the high 

osmotic pressure of the soil solution and the toxicity of salts. Under these conditions, toxic metabolic intermediates: diamines, 

putrescine and cadaverine accumulate in plant tissues. Under salt stress, the formation of proteins in plants slows down, and even 

the breakdown of previously formed protein complexes increases. A decrease in protein synthesis is manifested in a significant 

decrease in the rate of growth and development of plants, and in the disruption of metabolic processes. 

Experiments carried out on soybeans showed that during the period of seed germination, in both plants of the control variant, first 

the root, and then the stem, developed more actively. 

In the first 2 weeks of development, the rate of initial linear root growth in soybean seedlings was 1.3-1.4 cm/day. In addition, they 

grew most actively in the 2nd week, increasing in length by an average of 0.84-1.1 cm per day, and then their linear growth slowed 

down significantly, unlike the stem. On the 14th day of the plant, the rate of root growth was 13% less than that of germination, and 

on the 21st day, it was 27% less (Table 1). 

 

Table 1. The initial growth rate of root and stem of soybean varieties, cm 

 Varieties 

 

 

Days 

Oyjamol Victoria 

Control Medium-strong 

salinity 

Control Medium-strong 

salinity 

Root Stem Root Stem Root Stem Root Stem 

7 8.1 5.3 5.72 4.12 9.1 6.4 6.3 4.76 

14 22.0 24.5 14.67 16.2 23.6 26.4 15.6 16.9 

21 26.5 31.7 18.25 21.13 26.7 33.7 18.8 22.5 

 

The dynamics of the root and its linear growth of soybean seedlings, after the 14th day, the growth rate relative to the stem slows 

down the reason for this is explained by the significant decrease in the number of nutrients in the seeds in the following days. 

Because there were not enough reserves for their normal growth and development. On the 7th day of the experiment, the root length 

of the Oyjamol variety was 8.1 cm in the control, and 5.72 cm in medium salinity conditions. On the 14th day of the experiment, it 

was 22.0 cm-14.67 cm and on the 21st day - 26.5 cm by 18.25 cm. This indicator was 5.3 cm in the control and 4.12 cm in medium-

high salinity conditions on the 7th day of the experiment. On the 14th day of the experiment, it was -24.5 cm and 16.2 cm, and on 

the 21st day, it was 31.7 cm and 21.13 cm. Overall average initial growth was 40.6% less than control plant roots and 40.3% less 

stem growth compared to the control. The linear growth dynamics of the root and stem of soybean plants are explained by a 

significant decrease in the number of nutrients in the seeds on the 14th day and the following days. Correlations on this indicator 

were also observed in the research of other researchers [6-18]. 

On the 7th day of the experiment, the root length of the Victoria variety was 9.1 cm in the control, and 6.3 cm in medium-high 

salinity conditions. On the 14th day of the experiment, it was -23.6 cm -15.6 cm, and on the 21st day - 26.7 cm and 18.8 cm. This 

indicator was 6.4 cm in the control and 4.72 cm in medium salinity conditions on the 7th day of the experiment. On the 14th day of 

the experiment, it was -26.4 cm and 16.9 cm, and on the 21st day, it was 33.7 cm and 22.5 cm. When calculating the average initial 

growth, it was found that the roots of the Oyjamol cultivar were behind the growth by 40.5% and the stem by 39.6% in medium-

high salinity soil compared to the control. 

However, slightly different results were obtained for the rate of accumulation of dry matter. The rate of increase of dry weight in 

the roots of experimental soybean samples was lower on average compared to days after germination (Table 2). 
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Table 2. Dry mass accumulation rate of roots and stems of soybean varieties, units/g 

 Varieties 

 

 

Days 

Oyjamol Victoria 

Control Medium-strong 

salinity 

Control Medium-strong 

salinity 

Root Stem Root Stem Root Stem Root Stem 

7 0.15 0.3 0.12 0.23 0.17 0.32 0.12 0.24 

14 0.71 0.75 0.54 0.54 0.72 0.77 0.54 0.57 

21 0.91 0.94 0.69 0.69 0.98 0.98 0.72 0.72 

 

In the studied soybean cultivars, dry mass accumulation during initial growth was slightly behind the control in medium salinity 

soil, as was the growth rate of dry weight. On the 7th day of the experiment in the Oyjamol variety, the dry weight of the root was 

0.15 g in the control, and 0.12 g in medium-strong saline conditions. On the 14th day of the experiment, it was -0.71 g to -0.54 g 

and on the 21st day - 0.91 g to 0.69 g, respectively. This indicator was 0.30 g in the control and 0.12 g in medium-high salinity 

conditions on the 7th day of the experiment. On the 14th day of the experiment, it was -0.75 g and 0.54 g, and on the 21st day -0.94 

g and 0.69 g, respectively. In general, in terms of average dry weight accumulation rate, the Oyjamol variety lost 43.5% of root 

weight and 42.2% of stem weight in medium-high salinity soil compared to the control. Slightly different results were obtained in 

terms of indicators in the Victoria variety. On the 21st day of the experiment, it was observed that the mass of the stem and root was 

equal in the soybean varieties growing in medium-strong saline soil. In the Victoria variety, on the 7th day of the experiment, the 

dry weight of the roots was 0.32 g in the control, and 0.12 g in medium-high salinity conditions. On the 14th day of the experiment, 

it was -0.77 g - 0.54 g and on the -21st day - 0.98 g to 0.72 g, respectively. This indicator was 0.30 g in the control and 0.24 g in 

medium-high salinity conditions on the 7th day of the experiment. On the 14th day of the experiment, it was noted that it was -0.75 

g to 0.57 g, and on the 21st day -0.94 g to 0.72 g. Overall, root weight and stem weight were 40.0% and 43.5% lower in medium-

high salinity soils, respectively, than the control in terms of average dry weight accumulation. 

 

CONCLUSION 

Thus, it was determined that the initial growth indicators of the studied soybean varieties change depending on the biological 

characteristics of the varieties and soil salinity. The dynamics of the root and its linear growth of soybean plants after the 14th day, 

the growth rate relative to the stem slows down, which can be explained by the significant decrease in the number of nutrients in 

the seeds in the following days. 

Studies have shown that one of the most important limiting factors, namely salinity, slows the initial growth and development of 

seedlings, making heat-demanding soybean plants vulnerable to adverse weather conditions and less competitive with weeds. 
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