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Abstract: This study highlights the analysis of changes in the total humus
content, nitrogen, phosphorus, potassium, and easily assimilable nutrients in
soil samples to evaluate the impact of a biopreparation based on algological
objects on soil fertility. Additionally, the experiments indicated that the use
of microbiological biopreparations, such as "Algobiostim" and "Serhosil",
through foliar spraying can effectively stimulate the growth of plants. The
liquid form of the "Algobiostim" biopreparation was particularly noted for
its ease of application, growth-stimulating properties, and effectiveness in
combating microbiological diseases. Subsequent studies at the "IGX
Ziraboti" farm in the Bukhara region confirmed the biological effectiveness
of the "Algobiostim" biopreparation when applied at 4.0 I/ha. The results
indicated that the biological effectiveness of the experimental plot was
50.20% lower than the experimental plot treated with "Algobiostim" and
Serhosil biopreparations, which achieved 86.42% and 93.24% effectiveness,
respectively. When applied at 4.5 1/ha, the biological effectiveness of the
"Algobiostim" biopreparation was 92.18%, while the Serhosil-treated plot
achieved 94.31%, 2.13% higher than the experimental plot. The
experimental plots treated with "Algobiostim" yielded an additional 2.38
g/ha at 4.0 I/ha and 3.16 g/ha at 4.5 1/ha, while the Serhosil-treated plot
yielded an additional 4.83 g/ha.

1 Introduction

It is well-documented in scientific literature that one of the most critical properties of soil is
its fertility, which is determined by several factors, including humification, dehumification,
nitrogen fixation, ammonification, nitrification, denitrification processes, as well as the soil's
carbon, phosphorus, and sulfur exchange or storage capacities[1]. The humus-retaining
capability of the soil is a particularly important attribute of soil fertility. This property
depends on numerous interconnected and highly significant processes. For instance, the
humus content in soil is influenced by the microbiological processes occurring within it, as
well as the biological activity and population of beneficial microorganisms present [2-5].

The rate of microbiological processes in soil and their active role in humus formation are
largely determined by the types of microbes involved and their adaptability to environmental
conditions. The object of this study, the meadow-alluvial soils commonly found in the
Bukhara region, exhibits unique characteristics in this context[2].
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When assessing soil fertility, it is essential to consider multiple soil properties,
including microbiological factors. These factors are crucial for predicting soil fertility and
evaluating its future potential [2, 6-13]].

2 Results and Analysis

Since one of the primary objectives of our research was to evaluate the role of microbiological
biopreparations in enhancing soil fertility, laboratory experiments were conducted to assess
the impact of biopreparations derived from algological objects on the fertility of soil with a
defined composition. The focus of the study was to monitor changes in the total humus
content, nitrogen, phosphorus, potassium, and readily assimilable nutrient elements in soil
samples.

For this purpose, soil samples were collected from cotton-growing fields in the Bukhara
district, Bukhara region, at a depth of 0-30 cm. The collected samples were analyzed to
determine the soil's main plant-accessible nutrient elements and humus content (see Table 1).

The total humus content was determined using the conventional 1.V. Tyurin method,
while the total nitrogen, phosphorus, and potassium contents were analyzed using the
traditional Malseva and Gritsenko methods. The mobile phosphorus content was assessed
using the I. Machigina method, and potassium content was measured photometrically[2].

During the study, a 100 m? plot was divided into 10 sections. From each section, three
samples were collected from depths of up to 30 cm. The 30 cm depth was chosen because
soil microflora typically thrive within this layer. The results indicated that the average humus
content in the first variant soil samples was 0.842%, with an average nitrogen content of
0.129%, phosphorus content of 0.284%, and potassium content of 1.641%.

The quantities of readily assimilable mobile elements were recorded as follows: nitrogen
compounds, 14.23 mg/kg; phosphorus elements, 16.75 mg/kg;

and potassium elements, 193.02 mg/kg. These findings highlight the significant role of
biopreparations in improving soil fertility through the enrichment of essential nutrients.

Table-1. Initial Composition of Soil Samples Collected from the "Sayfillo Bobo Ziraboti" Farm in the
Bukhara District, Bukhara Region
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The average quantitative indicators of the 30 soil samples collected from the studied farm
were as follows:

e Total humus content: 0.84%
e  Average nitrogen content: 1.23%
e  Average phosphorus content: 0.3%
e Average potassium content: 1.71%
The quantities of mobile nutrient elements were determined as follows:
e  Average nitrogen compounds: 13.98 mg/kg
e  Average phosphorus compounds: 16.16 mg/kg
e  Average potassium compounds: 199.89 mg/kg

These results were accepted as the initial state of the soil.

Subsequently, 10 g of dry biopreparation was added to each soil sample (each
weighing 6 kg), ensuring uniform distribution by thorough mixing. The biopreparation was
a model "Algobiostim" biopreparation based on B. braunii-AnDI-115 and Ch. infusionum-
AnDI-76 strains, grown in Chu-13 nutrient medium. Each gram of the dry biopreparation
contained 30 billion viable cells per gram.

During the experiment, the soil samples were left outdoors for 30 days, with irrigation
applied every 10 days based on the standard procedure (30 ml/kg). The goal of the 30-day
observation period was to identify the changes in the humus content and the quantity of
readily assimilable nutrients in the soil.

After 30 days of observation, the soil composition was analyzed using the same
methods and procedures (see Figure 1.).

The results showed that, while no significant changes were observed in the chemical
composition of the soil, the humus content increased slightly, though insignificantly.
Specifically, the average quantitative indicators of the soil samples treated with the
microalgae-based dry biopreparation were as follows: total humus increased from 0.84% to
0.88%, while no significant changes were noted in the nitrogen, phosphorus, and potassium
contents.
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Fig. 1. Biohumus Retentlon in Soﬂ Treated w1th Blopreparatlon,%
(Soil Samples Numbered 1-10)

Based on the obtained results, it was concluded that the dry biomass of the microalgae
applied to the soil led to a partial change in the humus content. The following conclusions
were drawn from the experimental findings:

1. Irrelevance in Production Conditions: The achieved quantitative indicator

does not have significant importance in industrial conditions.

2. Impact on Microbiological Processes: The dry biopreparation applied to
the soil may not have directly influenced the humus content but could have
affected the microbiological processes in the soil.

3. Role as Nutrient Source: The dry biopreparation, based on microalgae, may
have decomposed in the soil, serving as a nutrient source for microbiological
processes. Microalgae are known for their rapid decomposition, which is due to
the high amount of quickly decomposing organic matter present in their cells.

When comparing the obtained results with global scientific literature, it was found
that cyanobacteria like Nostoc, Cylindrospermum, and Anabaena are typically more effective
in significantly increasing soil humus content. For instance, Moldovan scientists prepared a
biopreparation using a mixture of these three cyanobacteria, which, when applied to
cucumbers in greenhouse conditions, significantly increased nitrogen levels in the soil and
altered its acidity. This led to a 30.5-46.4% increase in plant growth and a 12.3-44.4%
increase in flower count. However, these studies did not show a direct effect on soil humus
content[2].

Additionally, research has indicated that the use of microalgae suspensions (Chlorella
vulgaris) during rainy weather when applied to wheat increased the content of humic acids
in the soil. Similar to our findings, these researchers concluded that the microalgae primarily
provided nutrients to the soil’s microbiological and biochemical processes, which likely led
to the slight increase in humic acid content in the soil[2].

From the comparative analysis with global scientific sources, we are confident that
our conclusions are correct. Therefore, the results presented in the dissertation are
scientifically and theoretically valid. Based on these findings, we concluded that algological
biopreparations prepared from microalgae are most effective when applied during the plant's
growing phase via foliar spraying. We hypothesize that microalgae influence plant growth
positively through phytohormones, thereby promoting plant development. Consequently, in
further research, the application of liquid biopreparations in industrial processes will be
tested.
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3 Conclusion

During the research, the effect of a biopreparation prepared from the co-cultures of B.
braunii-AnDI-115 and Ch. infusionum-AnDI-76 on cotton seed germination was studied
under production conditions. The initial experimental trials for the introduction of the
biopreparation into practice were conducted at the "Sayfillo Bobo Ziraboti" farm in the
Bukhara district, Bukhara region. The biological effectiveness of the "Algobiostim"
biopreparation, prepared from microalgae, was studied based on its application in the growth
and development of the medium-sized cotton variety Bukhoro-10 in a production
environment.

The production conditions for the experiment were as follows: the experimental object
was the medium-sized Bukhoro-10 cotton variety, and the biopreparation was prepared from
B. braunii-AnDI-115 and Ch. infusionum-AnDI-76 strains, cultivated in the CHu-13 nutrient
medium. The biopreparation was applied at a rate of 4.0-4.5 1/ha (30 billion cells/ml).

The experiment was carried out in the first section of the "Sayfillo Bobo Ziraboti"
farm on an area of 2.0 hectares. As a control, 0.5 hectares were left untreated. A sample plot
was also allocated, which was treated with the Serhosil biopreparation (2.5 1/ha, "Agro
Natural Life" LLC, Uzbekistan).

Cotton seedlings were treated three times by spraying a liquid on the leaves when the
first 4-5 true leaves appeared, during the bud formation, and at the flowering stage. The
experiment was monitored every 10 days by measuring the biometric parameters of the
seedlings. The biopreparation was mixed with 300 liters of water at a rate of 4.0/4.5 liters per
hectare.

According to the results, when the "Algobiostim" biopreparation was applied at a rate
of 4.0 1/ha, it demonstrated a clear biological effectiveness compared to the control and
sample plots. Biometrics of untreated cotton seedlings of the Bukhoro-10 variety in the
control plot showed 56.31% lower biological effectiveness compared to the experimental
plot, with a 32.84% reduction in chlorophyll content and root length.

In the experimental plot, biological effectiveness was 89.15%, and the sample plot,
treated with Serhosil, achieved 94.46%, which was 5.31% higher than the experimental plot.
When the biopreparation was applied at 4.5 1/ha, its biological effectiveness increased to
93.23%, while the sample plot showed a 94.87% effectiveness, 1.64% higher than the
experimental plot.

The biological effectiveness of the experimental plot was 19.86% higher compared to
the untreated control (73.37%). Furthermore, the results of the study showed that the use of
"Algobiostim" at 4.0 I/ha under conventional agricultural technologies increased cotton yield
by 3.11 g/ha, and at 4.5 1/ha, it increased the yield by 4.68 g/ha. In comparison, the Serhosil
biopreparation-treated plot yielded an additional 4.96 g/ha.

Additionally, the experiments indicated that the wuse of microbiological
biopreparations, such as "Algobiostim" and "Serhosil", through foliar spraying can
effectively stimulate the growth of plants. The liquid form of the "Algobiostim"
biopreparation was particularly noted for its ease of application, growth-stimulating
properties, and effectiveness in combating microbiological diseases.

Subsequent studies at the "IGX Ziraboti" farm in the Bukhara region confirmed the
biological effectiveness of the "Algobiostim" biopreparation when applied at 4.0 1/ha. The
results indicated that the biological effectiveness of the experimental plot was 50.20% lower
than the experimental plot treated with "Algobiostim" and Serhosil biopreparations, which
achieved 86.42% and 93.24% effectiveness, respectively.

When applied at 4.5 l/ha, the biological effectiveness of the "Algobiostim"
biopreparation was 92.18%, while the Serhosil-treated plot achieved 94.31%, 2.13% higher
than the experimental plot. The experimental plots treated with "Algobiostim" yielded an
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additional 2.38 g/ha at 4.0 1/ha and 3.16 g/ha at 4.5 I/ha, while the Serhosil-treated plot yielded
an additional 4.83 g/ha.

In conclusion, the application of microbiological biopreparations through foliar
spraying has proven to be a highly effective method for stimulating plant growth and
improving yield, with the "Algobiostim" biopreparation showing strong potential for further
use in cotton production.
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