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Abstract

Information is provided on the special importance of using biological and microbiological
preparations in the context of modern agricultural development under the influence of microbial
preparations in greenhouses for the cultivation of vegetable melon crops, the use of
microbiological preparations and growth promoters helps to increase the productivity of
agricultural crops, the scientific justification of environmentally friendly farming, the use of
fertilizers and pesticides, the use of advanced technologies, and the minimization of chemical
means.
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Introduction

There is a great need for more food to meet the ever-increasing demand of the world's population.
Chemical fertilizers have long been used to increase crop yields and can have negative effects on
human health and the agricultural environment. Microbial fertilizer is a nutrient-rich and
environmentally friendly biological fertilizer made from bacteria that promote plant growth.
Microbial fertilizers can regulate soil nutrient dynamics and promote soil nutrient cycling by
improving the dynamics of soil microbial communities. This process helps restore the soil
ecosystem, which in turn helps to improve nutrient uptake, regulate crop growth, and increase
resilience to biotic and abiotic stresses.

Due to the increased demand for the quality of agricultural products in the process of agricultural
reform in Uzbekistan, producers were forced to reduce the required doses of chemical fertilizers.
Today, against the backdrop of intensification and chemicalization of agricultural production, the
issue of the impact of chemically aggressive drugs on the quality of the product obtained and the
health of the final consumer is increasingly being raised. Domestic agricultural producers
operating in a market economy should think about the future of the food market.

After all, the production of environmentally friendly agricultural products requires compliance
with strict rules established and approved by certification bodies [1]. Therefore, the use of
biological and microbiological preparations is of particular importance in the conditions of modern
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" agricultural development. Studies have shown that the use of microbiological preparations and
growth promoters helps to increase the yield of agricultural crops [2,].
In modern conditions, increasing crop yields can be achieved through high-quality farming,
scientifically substantiated environmentally friendly use of fertilizers and pesticides, the use of
advanced technologies, and minimizing chemical inputs [4].
According to many scientists, the use of microbiological preparations in combination with modern
agricultural technology will allow to increase the soil-climatic potential of the agricultural
landscape by 60-80% (instead of the current 2030%), as well as to realize the biological potential
of agricultural plants, which is currently not very effective [5].
In addition, the use of microbiological preparations accelerates the initial development of plants
and helps to neutralize the partial toxic effects of chemical protection agents. It also increases the
adaptability of agricultural crops under the influence of negative factors of biotic and abiotic
nature, improves the assimilation of nutrients from the soil, and increases the overall immunity of
plants [6, 7]. Studies conducted in Uzbekistan and abroad have shown that the introduction of
ecologically oriented agricultural systems with the use of microbiological preparations increases
the yield of major agricultural crops. Numerous experiments have shown an increase in the quality
of agricultural products and the profitability of agricultural enterprises by 30-50% [8, 9].
Materials and methods
Cultivation of vegetable and melon crops is commonly done by hoeing, fertilizing, seedbed
preparation, and improving soil fertility; however, this process can also lead to soil degradation
and greenhouse gas emissions [21]. Vegetable and melon crops are often harvested late in the
season, and the movement of machinery across the soil is limited by field capacity, which can lead
to soil compaction.[18] Furthermore, high nitrogen (N) applications in vegetable and melon
production can disrupt soil microflora.[9] Therefore, sustainable management strategies are
needed to improve soil quality, fertility, and ultimately vegetable yields. These management
strategies may include crop rotation, plant-based fertilizers, cover crops, and reduced tillage.[19]
To determine the action process of various microbiological preparations and to assess how they
affect soil quality, it is possible to determine them by measuring physical, chemical and biological
parameters; biological indicators have been little studied, but biological indicators have great
potential. Among biological indicators [20], enzyme activity is of great importance.
The advantages of measuring enzyme activity are that they can be sensitive indicators of the impact
of soil management on soil quality [14]. For example, soil enzymes respond more rapidly to
reduced tillage practices [14] and changes in cropping patterns[16] than to soil total organic carbon
(C). Soil organic matter (SOM) content is related to soil B-glucosidase and dehydrogenase
enzymes.
B-glucosidase is an extracellular enzyme that is stable and slowly formed in the soil matrix,
reflecting both short-term [13] and long-term [12] management effects. In contrast, dehydrogenase
is found only in living cells and does not accumulate extracellularly in soil, indicating recent
general microbial activity [11] and reflecting short-term changes in soil quality. These enzyme
assays, in conjunction with nitrogen (N) mineralization, are useful indicators of potential microbial
activity and subsequent soil functions (Kandeler et al., 1999).
The research object was the cultivation of bell pepper (AmaralF1) grown in greenhouses using
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biological fertilizers TERIA-S and “Green”.The placement of replicates in the experiment is two-

stage.The replication process was four times, each variant was 10 m2, and the total area under the

experiment was 100 m2. The cost of bell pepper produced and sold in 2024 and 2025 was

compared with the cost of 1 ton of product produced based on the standard yield. The sowing of

the “AmaralF1” variety was carried out on January 29-30. The germination rate was 1 million

seeds or 600 seeds per 100 g per sotkhi.

The soil of the experimental plot is moderately saline meadow alluvial. In the experiment, all

protection works were carried out for the seeds and plants of bell pepper against weeds, diseases

and pests according to the agrotechnical measures plan. According to the experimental scheme,

before sowing bell pepper seeds, foliar treatment with microbiological fertilizers was carried out

twice at the recommended doses. Cleaning was carried out on time in February.

At the beginning of the growing season (February) in 2025, the growth and development of crops

occurred in conditions of a temperature regime of 25-30 OC in the evening and 17-18 in the

daytime, excess humidity (50-60 mm) and close to the average annual norm (40.8 mm) for the rest

of the growing season. In general, the average air temperature during the active growing season of

plants was 25° C, the germination of spring onions takes 5-6 days.

Results

The use of microbiological preparations in the technology of growing spring bell peppers has
helped increase their productivity.

At the same time, it can be clearly stated that the use of microbiological preparations in all variants
helped to increase the yield of spring wheat of the AmaralF1 variety. The dryness of the spring
wheat of the AmaralF1 variety, although the sowing was carried out later than last year, was
affected by the lack of moisture and the fact that ripening under high temperatures during the
growing season significantly shortened the growing season. At the same time, it can be clearly
stated that the use of microbiological preparations in all variants helped to increase the yield of
spring wheat of the AmaralF1 variety. slightly reduced the amount.

Conclusion

The results of the study of biological preparations during the growing season of AmaralF1 variety
spring wheat in the current agroclimatic conditions were determinedl. Microbiological
preparations help to increase the yield of AmaralF1 variety spring wheat by an average of 70 t/ha,
which allows to increase the relative control by 1.
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