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ABSTRACT 

The results of studies on the influence of the microbiological preparation "Ecobacter" 

and micronutrient fertilizer "Nanoplant" on the growth and development of seedlings 

of white (Haloxylon persicum) and black (Haloxylon aphyllum) saxaul are presented. 
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INTRODUCTION 

Forest plantations can be created by two methods: sowing seeds and planting 

seedlings. However, as scientific studies have shown, the effectiveness of work from 

sowing seeds, as a rule, is low, and also leads to a greater consumption of seeds. It all 

depends on the germination of seeds, the susceptibility of the soil to deflationary 

processes and the water availability of the year. Unlike sowing seeds, annual good 

results can be obtained from planting seedlings. Scientists of the Republican Scientific 

and Production Center of Ornamental Horticulture and Forestry, who have been 

conducting research on the drained bottom of the Aral Sea for more than 30 years, 

have established that it is necessary to gradually move from sowing seeds to planting 

seedlings. Sowing seeds should be carried out in the autumn-winter period, and 

planting seedlings in early spring. The negative side of planting in the fall is the drying 

of the planted plants in the winter, especially when the moisture supply of the year is 

low. 
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It is important to properly prepare the seeds for sowing. For saxaul seeds, sanding for 

3-4 days or one day soaking in running water is advisable. The seeding rate of seeds 

of the first quality class is 67 kg / ha, the second class - 83 kg / ha and the third class 

100 kg / ha. Seeds are sown with a laboratory germination rate of at least 70%. 

The seed sowing technology is differentiated depending on the type of soil. The 

seeding depth of black saxaul seeds on sandy loam soil is 1.5-2.0 cm, on sandy soil 2-

3 cm. 

The optimal time for sowing seeds of sand-strengthening rocks is the period of 

transition of the average daily air temperature above 5 degrees. For the northern 

regions of Uzbekstan it is the end of February - the beginning of March, for 

Karakalpakstan - the end of March - the beginning of April, for Aralsk - the end of 

April [1, 2]. 

 

MATERIAL AND METHODS 

For the cultivation of standard planting material in forest nurseries, pre-sowing seed 

preparation is of great importance. For pre-sowing treatment of acorns of white saxaul 

(Haloxylon persicum) and black (Haloxylon aphyllum) seeds, Nanoplant (MN) 

microfertilizers and Ecobacter microbiological preparation (MPE) were used. The 

research was carried out in two permanent forest nurseries of the Nukus Experimental 

Forestry Enterprise and the Beruniy Forestry Enterprise of the Republic of 

Karakalpakstan. Nanoparticles of micronutrient fertilizer "Nanoplant" have a unique 

property of superpermeability through protective cell membranes, which makes it 

possible to reduce the consumption of microelements by hundreds of times, to ensure 

high efficiency of enzyme synthesis that accelerates plant growth and development, 

and increases resistance to stress and diseases. 

Microbiological preparation "Ecobacter" is an aqueous solution containing a 

symbiotic complex of specially selected natural living microorganisms, lactic acid and 

photosynthetic bacteria that fix nitrogen, saccharomycetes and culture liquid. 

 

RESULTS AND DISCUSSIONS  

The study of the formation of mycorrhiza on the root systems of saxaul seedlings 

according to the variants of the experiment was carried out according to the generally 

accepted methods: Selivanova I.A. [3]; Veselkina F.V. [4]; Eropkina K.I. [5]. The study 

of the characteristics of the root systems of seedlings was carried out by counting on 

one plant; roots of I, II and III orders, the total number of roots per plant; the lengths 

of the roots of the I, II and III orders, the total length of the lateral roots. The density 

of mycorrhiza was calculated according to I.A. Selivanov. [3]. 
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The obtained results of field studies were processed by the method of mathematical 

statistics using the Statistica 7.0 software [6]. 

The conducted studies on the influence of the pre-sowing preparation of forest seeds 

on the biometric parameters of white saxaul (Haloxylon persicum) and black 

(Haloxylon aphyllum) seedlings are presented in Table 1. 
 

Table 1 Influence of pre-sowing seed treatment on biometric parameters and yield of 

standard seedlings of white saxaul (Haloxylon persicum) and black (Haloxylon 

aphyllum) 
Experimental 

variants 

Height of the 

aboveground part, 

cm 

Diameter of the root 

collar, mm 

Length of the main 

root, cm 

Yield of standard 

planting material, 

thous. pieces / ha 

Seedlings of white saxaul (Haloxylon persicum) 

Control 12,2±0,5 3,1±0,3 46,4±6,5 445,0 

MN 14,8±0,6 3,5±0,4 49,3±6,7 467,0 

MPE 16,1±0,7 3,6±0,5 53,2±6,9 520,0 

Seedlings of black saxaul (Haloxylon aphyllum) 

Control 19,7±0,8 2,7±0,6 52,6±6,0 470,0 

MN 25,6±0,9 3,2±0,7 56,3±7,1 562,0 

MPE 26,4±1,0 3,4±0,8 59,8±7,5 578,0 

 

As can be seen from the old table, the height of the aboveground part of white saxaul 

(Haloxylon persicum) in the MPE variant exceeds the control variant of the 

experiment by 32%, and the seedlings of black saxaul (Haloxylon aphyllum) - by 34%. 

The use of MPE for pre-sowing treatment of seeds contributed to an increase in the 

diameter of the root collar in seedlings of white saxaul (Haloxylon persicum) and 

black saxaul (Haloxylon aphyllum) exceeded the control by 16 and 30%, respectively. 

The main criterion for determining the effectiveness of pre-sowing seed treatment is 

the yield of standard seedlings per hectare. When growing seedlings of white saxaul 

(Haloxylon persicum) on the MPE variant, an increase in the yield of standard 

seedlings of white saxaul (Haloxylon persicum) by 37% was recorded, and when 

growing seedlings of black saxaul (Haloxylon aphyllum) by 23%. 

On the variants of the experiment with the use of new preparations for the pre-sowing 

preparation of forest seeds, an increase in the mass of both the aboveground and 

underground mass of seedlings was noted in comparison with the control by 1.3-2.0 

times. 

The dynamics of the formation of root systems and the formation of mycorrhiza on 

them in seedlings of white saxaul (Haloxylon persicum) have been studied. In the 

variant of the experiment with pre-sowing treatment of MPE, the seedlings had a 

more developed root system, which was characterized by an increase in the number 
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of roots of I, II, and III orders. The highest indices of the development of roots of the 

third order, on which the bulk of mycorrhizal endings are formed, were noted in plants 

with the use of MPE. 

An analysis of the development of root systems and the formation of mycorrhiza on 

them showed that, both in the control and according to the variants of the experiment, 

the development of three forms of mycorrhizal endings is noted: clavate, forked, and 

coral. However, in the MBE variant, the percentage of the development of a complex 

coral form of mycorrhiza was 1.3 times higher than this indicator as compared with 

the control. Moreover, coral mycorrhiza was observed on the roots of I, II and III 

orders. Consequently, an increase in the number of roots and their length on the root 

systems of seedlings influenced the formation of developed (coral) forms of 

mycorrhizal endings and led to an increase in the degree of mycorrhizal content of 

plants. 

The indicators of various forms of mycorrhiza on the root systems of annual seedlings 

of white saxaul (Haloxylon persicum) were studied. In the control variant of the 

experiment, 72.5% of mycorrhiza were represented by a simple clavate form and an 

insignificant amount (7.9%) by a forked form. Presowing seed treatment contributes 

to a change in the ratio of the mycorrhizal shape and increases the amount of complex 

coral shape. On the MBE variant on the root systems of white saxaul seedlings, the 

amount of simple clavate mycorrhiza was 38.6%, forked - 32.8% and complex coral - 

28.6% (Table 2). 
 

Table 2 Indicators of the occurrence of mycorrhizal forms on the root systems of 

white saxaul (Haloxylon persicum) seedlings 
Variants Forms of mycorrhiza on the roots of seedlings,% 

Clavate forked coral 

Control 72,5±6,3 19,6±1,4 7,9±0,6 

MN 72,5±6,3 35,1±2,6 24,5±1,7 

MPE 38,6±4,2 32,8±2,2 28,6±1,9 
 

Studies have shown that the use of new drugs contributes to an increase in the root 

systems of pedunculate oak seedlings of a complex coral form of mycorrhiza by 3.6 

times and a forked one by more than 1.6 times. 

A close correlation was revealed between the degree of mycorrhiza of the root systems 

of seedlings and the height of the aboveground part. According to many authors 5-7, 

the development of more complex forms of mycorrhiza on the root systems of 

seedlings contributes to an increase in plant resistance to many environmental 

factors. 
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When growing seedlings of white saxaul in forest nurseries to obtain a more fibrous 

root system, some scientists recommend pruning the stem root. Seedlings with such 

a root system take root better, but according to Maly L.P. [10], the taproot is not 

restored in 4-year-old crops. With such a root system, they suffer more from droughts, 

soil compaction and other adverse factors. 

Our research has shown that the main root of annual seedlings of white saxaul on the 

experimental site. Nukus experimental forestry enterprise dominates over other 

roots. Its average length by the end of the growing season is 27.4 cm, and the diameter 

of the root collar is 3.6 mm. Roots of the 1st order are located along the entire length 

of the main root and have a thickness of 1 mm, and a length of 1.6 cm. Roots of the 

2nd order during this period have a small length of 0.4 cm. 

In the Beruni forest nursery, when growing seedlings of black saxaul (Haloxylon 

aphyllum) in open ground conditions, seeds of the 1st quality class were used at a 

seeding rate of 67 kg / ha with pre-sowing treatment with micronutrient fertilizer 

"Nanoplant" and microbiological preparation "Ecobacter". 

 

CONCLUSIONS 

Thus, the studies carried out show that in order to obtain a standard planting material 

for seedlings of white saxaul (Haloxylon persicum) and black saxaul (Haloxylon 

aphyllum), it is necessary to carry out pre-sowing seed treatment with Nanoplant 

micronutrient fertilizer and Ekobacter microbiological preparation. On the variants 

of the experiment with the use of new preparations for the pre-sowing preparation of 

forest seeds, an increase in the aboveground and underground mass of seedlings was 

noted in comparison with the control by 1.3-2.0 times. 

The height of the aboveground part of the seedlings of white saxaul (Haloxylon 

persicum) in the variant with the use of the microbiological preparation "Ecobacter" 

exceeds the control variant of the experiment by 32%, and the seedlings of black 

saxaul (Haloxylon aphyllum) - by 34%. The use of the microbiological preparation 

"Ecobacter" for pre-sowing treatment of seeds contributed to an increase in the 

diameter of the root collar in seedlings of white saxaul (Haloxylon persicum) and 

black (Haloxylon aphyllum) exceeded the control by 16 and 30%, respectively. The 

main criterion for determining the effectiveness of the use of new drugs is the yield of 

standard seedlings. When growing English oak seedlings on the MBE variant, an 

increase in the yield of standard white saxaul seedlings by 37% was recorded, and 

when growing black saxaul seedlings by 23%. 

Presowing treatment of forest seeds contributes to a change in the ratio of mycorrhizal 

forms and increases the amount of complex coral-shaped forms. On the variant with 
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the use of the microbiological preparation "Ecobacter". On the root systems of white 

saxaul (Haloxylon persicum) seedlings, the amount of simple clavate mycorrhiza was 

38.6%, forked - 32.8% and complex coral - 28.6% 
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