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Abstract: This paper describes the appropriate procedures for rhizosphere soil sampling,
emphasizing the importance of proper sample collection, handling, and transportation for the
isolation of micromycetes with antibacterial and antifungal activity.
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Annotatsiya: Ushbu tezisda antibakterial va antifungal faollikka ega mikromitsetlarni
ajratib olish uchun rizosfera tuprog‘idan namuna olishning tegishli usullari bayon etilgan. Bunda
namunalarni to‘g‘ri yig‘ish, saqlash va tashishning ahamiyatiga alohida e’tibor qaratilgan.

Kalit so‘zlar: Alhagi maurorum, Karelinia caspia, Tamarix spp., Halostachys caspica,
mikromitsetlar, rizosfera, sterillik, tashish.

AHHoTanusi: B craTbe OMNMCHIBAIOTCA COOTBETCTBYIOIME METOZABI OTOOpa TMpod
pu3ocepHO TOUBBI /IS BbII€NIEHUsSs MHUKPOMMUIIETOB, O0O0/aialolX aHTHOAKTepHaTbHOU |
aHTU(YHrabHOM aKTUBHOCTHIO. Ocob0e BHUMaHME Y/e/seTcsl Ba)KHOCTH TIpaBUBHOTO cOopa,
XpaHeHUsI U TPAHCTIOPTUPOBKK 00pasIioB.

KmoueBbie cioBa: Alhagi maurorum, Karelinia caspia, Tamarix spp., Halostachys
caspica, MUKpOMMULIETBI, pu3ocdepa, CTepUIbHOCTb, TPAHCIIOPTUPOBKA.

Introduction

Micromycetes, or microscopic fungi, represent a diverse group of organisms that inhabit a
wide range of environments, including soil and plant-associated habitats. They play important
ecological roles in organic matter decomposition, nutrient cycling, and interactions with plants and
other microorganisms [2,7]. In addition to their ecological significance, certain micromycetes
produce secondary metabolites with antibacterial and antifungal properties, making them promising
candidates for biotechnological applications [10].

The rhizosphere is a particularly interesting environment for studying microscopic fungi
because plant roots influence the composition and activity of associated microbial communities.
Studies have demonstrated that filamentous fungi isolated from plant rhizosphere soil may exhibit
antibacterial activity against selected bacterial pathogens [1]. Furthermore, research on
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micromycetes has shown that antimicrobial activity can vary among fungal isolates, highlighting
the importance of systematic isolation and screening procedures [10].

Therefore, appropriate rhizosphere soil sampling is an essential initial step in the search for
micromycetes with antibacterial and antifungal potential. Careful sample collection, handling,
transportation, and subsequent fungal isolation can support the recovery of viable fungal cultures
for further antimicrobial screening.

Materials and methods

Sampling site selection is an important step in soil microbiological research because soil
characteristics, vegetation, environmental conditions, and human activities may influence the
composition of microbial communities [3,9]. Sciurba et al. [12] emphasized the importance of
clearly documenting sampling locations, sampling procedures, and sample-handling conditions to
improve the reliability and reproducibility of microbiological studies. For investigations of
rhizosphere microorganisms, researchers select suitable plants and collect their roots together with
the soil adhering to them, as the rhizosphere is a biologically active zone in which plant roots
interact with diverse microorganisms [4,13].

During sample collection, researchers use clean sampling tools and separate containers for
individual samples to minimize cross-contamination. Information such as the sampling location,
collection date, and plant species is recorded to ensure sample traceability [12]. The collected roots
and their associated rhizosphere soil are then transported to the laboratory for further processing and
microbial isolation.

Prompt transportation and appropriate storage conditions are important because temperature
and storage duration can affect soil microbial community composition and metabolic activity.
Dickie et al. [6] described cooling and suitable storage conditions as important considerations for
maintaining sample integrity. In a study by Cui et al. [5], different soil-storage methods were found
to influence microbial community structure and metabolic activity, while fresh soil was considered
preferable for investigations involving microbial metabolic activity. Therefore, researchers are
encouraged to minimize the interval between sample collection and laboratory processing.
Following arrival at the laboratory, rhizosphere soil can be prepared for the isolation of
micromycetes and subsequent screening for antibacterial and antifungal activity.

Results

Plant samples were collected from a field site in Amudarya District, Republic of
Karakalpakstan, Uzbekistan. A total of four plant species were sampled, including their roots and
associated rhizosphere soil: Alhagi maurorum, Karelinia caspia, Tamarix spp., and Halostachys
caspica.

The plants were carefully excavated together with their root systems and associated soil
using sterilized tools [8]. Each plant sample was placed in a separate sterile bag to prevent cross-
contamination. The bags were securely sealed and labelled to identify the samples and their
collection locations.

During transportation to the laboratory, precautions were taken to protect the samples from
direct sunlight, excessive heat, and freezing. These measures were intended to minimize
environmental influences that could affect the viability and composition of the microorganisms
associated with the plant roots [14].

Upon arrival at the laboratory, loosely attached soil was gently removed from the roots by
shaking. Soil adhering closely to the root surfaces, representing the rhizosphere soil fraction, was
then carefully collected using sterile techniques and transferred into separate sterile containers [11].
The collected rhizosphere soil samples were prepared for subsequent laboratory procedures aimed
at isolating micromycetes and screening the obtained fungal isolates for antibacterial and antifungal
activity.
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Discussion

The collected plant-rhizosphere soil samples provide a basis for investigating rhizosphere-
associated micromycetes. Previous research has described methods for studying
microbial communities in soil, rhizosphere, and root samples [11]. Fungi are also
recognized as potential sources of antibacterial and antifungal substances [2]. Therefore,
further laboratory isolation and screening are necessary to determine whether the
collected samples contain micromycetes with these biological activities.

Conclusion

Proper selection and collection of plant roots and rhizosphere soil samples are essential
initial steps in research aimed at isolating micromycetes with antibacterial and antifungal activity.
Appropriate sampling, handling, storage, and transportation help preserve sample quality and
support reliable results during subsequent laboratory isolation and screening procedures.

References

1.  Amylolytic and antibacterial activity of filamentous fungi isolated from the rhizosphere of
different plants grown in the Tamanghasset region. (2023). Heliyon.
https://doi.org/10.1016/j.heliyon.2023.e14350

2. Brian, P. W., & Hemming, H. G. (1947). Production of antifungal and antibacterial substances
by fungi; preliminary examination of 166 strains of fungi imperfecti. Journal of General
Microbiology, 1(2), 158-167. https://doi.org/10.1099/00221287-1-2-158

3.  Brevik, E.C., Cerd a, A., Mataix-Solera, J., Pereg, L., Quinton, J.N., Six, J., Van Oost, K.,
2015. The interdisciplinary nature of soil. Soil 1, 117-129. https://doi.org/10.5194/s0il-1-117-
2015.

4, Berendsen, R. L., Pieterse, C. M. J., & Bakker, P. A. H. M. (2012). The rhizosphere
microbiome and plant health. Trends in Plant Science, 17(8), 478—486.
https://doi.org/10.1016/j.tplants.2012.04.001

5. Cui, H., Wang, C., Gu, Z., Zhu, H., Fu, S., & Yao, Q. (2014). Evaluation of soil storage
methods for soil microbial community using genetic and metabolic fingerprintings. European
Journal of Soil Biology, 63, 55-63. https://doi.org/10.1016/j.ejsobi.2014.05.006

6. Dickie, [.A., Boyer, S., Buckley, H.L., Duncan, R.P., Gardner, P.P., Hogg, 1.D., Holdaway,
R.J., Lear, G., Makiola, A., Morales, S.E., Powell, J.R., Weaver, L., 2018. Towards robust
and repeatable sampling methods in eDNA-based studies. Mol. Ecol. Resour. 18, 940-952.
https://doi.org/10.1111/1755-0998.12907.

7.  Fungal Biodiversity and Their Role in Soil Health. (2018).
https://pmc.ncbi.nlm.nih.gov/articles/PMC5932366/

8. Guida, G., Palmeri, V., Settanni, L., Gaglio, R., Tolone, M., Ferro, V., 2022. Ability of soil
bacterial composition as an indicator of levels of soil erosion in a badland. Int. J. Sediment
Res. 37, 493-504. https://doi.org/10.1016/j.ijsrc.2022.02.001.

9. Jones, D.L., Nguyen, C., Finlay, R.D., 2009. Carbon flow in the rhizosphere: carbon trading
at the soil-root interface. Plant Soil 321, 5-33. https://doi.org/10.1007/s11104-009-9925-0.

10. Kuvarina, A. E., et al. (2022). Antimicrobial Properties and the Effect of Temperature on the
Formation of Secondary Metabolites in Psychrophilic Micromycetes. Applied Biochemistry
and Microbiology, 58, 243-250. https://doi.org/10.1134/S0003683822030085

11. McPherson M.R., Wang P., Marsh E.L., Mitchell R.B., Schachtman D.P. Isolation and
Analysis of Microbial Communities in Soil, Rhizosphere, and Roots in Perennial Grass
Experiments // Journal of Visualized Experiments. — 2018. — No. 137. — Article e57932.
— https://doi.org/10.3791/57932.

12.  Sciurba, L., Settanni, L., & Scalenghe, R. (2026). Sampling techniques for extended soil
microbiological studies: A review and a proposal for unified guidelines. Applied Soil
Ecology, 221, 106928. https://doi.org/10.1016/j.aps0il.2026.106928

Sobirova N.T., Fayziyev V.B., Jovliyeva D.T. et al. DOI: 10.66073/ReFocus-Conf/3010026


https://doi.org/10.66073/ReFocus-Conf/3010026

Vo
& G) FUNDAMENTAL VA AMALIY MIKROBIOLOGIYANING BUGUNGI HOLATI VA RIVOJLANISH ISTIQBOLLARI: YOSH OLIMLAR NIGOHI 30.10.2026

13. Philippot, L., Raaijmakers, J. M., Lemanceau, P., & van der Putten, W. H. (2013). Going back
to the roots: The microbial ecology of the rhizosphere. Nature Reviews Microbiology, 11,
789-799. https://doi.org/10.1038/nrmicro3109

14. Wallenius, K., Rita, H., Simpanen, S., Mikkonen, A., Niemi, R.M., 2010. Sample storage for
soil enzyme activity and bacterial community profiles. J. Microbiol. Methods 81, 48-55.
https://doi.org/10.1016/j.mimet.2010.01.021.

Sobirova N.T., Fayziyev V.B., Jovliyeva D.T. et al. DOI: 10.66073/ReFocus-Conf/3010026


https://doi.org/10.66073/ReFocus-Conf/3010026

