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Abstract. A microbiological survey of the snow cover in Tashkent was conducted. The
chemical and microbiological parameters of samples with varying degrees of contamination
were determined. Itwas demonstrated that contaminated samples exhibited higher microbial
colonization compared to uncontaminated ones. The microbiological examination of the
Chirchik River basin in Tashkent and the Tashkent region revealed the presence of a total
number of microorganisms reaching up to 6.0x103 including up to 1.0x102 coliform bacteria.
The microbiological analysis of soil samples from roadside areas and recreational zones in
Tashkent indicated a diversity of identified microbiocenoses, which significantly influence
their activity and development in the context of impending urbanization. The microbiological
survey highlighted changes in the qualitative composition of soil microbiocenoses in
the city, particularly those located at short distances from transport systems. The most
representative cultures from the roadside and recreational zones of Tashkent have been
identified and characterized, along with their physiological and biochemical indicators. These
microorganisms have been classified down to the species level based on morphological
features and certain physiological-biochemical characteristics, with confirmation provided
through Maldi Tof analysis. A collection has been established comprising the most
representative strains of microorganisms from various ecosystems in Tashkent and the
Tashkent region, which includes 23 strains of bacteria, 2 strains of actinomycetes, and 3
strains of microscopic fungi, all possessing significant industrial value. This collection may
serve as a valuable resource for the study and further utilization of these microorganisms.
Keywords: biodiversity, bacterial community, temperature, urban river network, urban soils,
snow cover microbiome, anthropogenic impact.

Introduction. Urban soil represents a unique ecosystem in which various micro-
organisms, including bacteria, fungi, and archaea, interact. Research indicates that
urban conditions can significantly influence the structure of microbial communities,
their functions, and biodiversity. Anthropogenic factors, such as pollution, urban de-
velopment, and waste management systems, have a profound impact on microbi-
al species. For instance, studies demonstrate that intense pollution can lead to a
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reduction in species diversity and alterations in community structure [1]. In urban
soil fulfill crucial roles, such as the decomposition of organic matter and the main-
tenance of nutrient cycling. Their diversity is linked to soil health and the resilience
of the urban ecosystem. Investigating microorganisms in urban environments con-
tributes to the development of strategies for ecosystem restoration and enhancing
resilience in the face of global changes [2].

Urban rivers are typically subject to significant pollution, which impacts the
biodiversity of microorganisms. Hydrological changes and anthropogenic factors,
such as wastewater and precipitation, lead to alterations in the composition of
microorganisms within these rivers. For instance, studies indicate that pollution
may result in the dominance of pathogenic microorganisms [3]. The functional
structure of microbial communities in rivers is determined by the availability of
resources and the level of pollution. Certain groups of microorganisms may exhibit
heightened sensitivity to environmental changes, reflecting the overall state of the
ecosystem [4]. Microorganisms in rivers play a critical role in processes such as
biodegradation, transformation of organic matter, and nutrient assimilation. These
processes are vital for maintaining the health of ecosystems [5].

Uzbekistan is currently undergoing a rapid process of urbanization. In this con-
text, significant attention should be devoted to the study of urban biodiversity, as
the investigation of the above-ground biodiversity of cities will provide individuals
with a foundation for understanding the impact of urbanization on biodiversity. On
one hand, the study of urban biodiversity plays a positive role in understanding and
conserving biodiversity; on the other hand, it provides a theoretical basis for the
development of urban ecology. Urbanization is one of the primary causes of biodi-
versity loss and homogenization; however, due to the functional diversity of microor-
ganisms and the complexity of the urban environment, the influence of urbanization
on the microbial diversity of various ecological niches requires detailed research.

The study of the spatial distribution and characteristics of bacteria that are resil-
ient to changing urban environmental conditions in urban soils allows for an inves-
tigation into the role of soil microbial diversity in the enhancement of urban areas
and the maintenance of urban soil. Furthermore, it serves as a valuable resource
for the isolation and characterization of microorganisms with unique properties. The
research in this area will facilitate the establishment of a foundation for the future ap-
plication of the microorganisms within the created collection as biopreparations for
various needs. The abundance and diversity of the planet's inhabitants correspond
to the variety of ecological niches in biogeocoenoses. Millions of biological species
represent a fundamental resource and the basis for the resilience (homeostasis) of
the biosphere. The species diversity of microorganisms is a primary characteristic of
the structure and properties of ecosystems.

The conservation of biodiversity, including microbial biodiversity, is an urgent
task of contemporary relevance. This is particularly pressing given that anthro-
pogenic impacts on natural ecosystems have led to the extinction of numerous
species and alterations in the structural indicators of microbial biocenoses, result-
ing in their further transformation. This process has accelerated catastrophically
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in the 20th century, leading to a loss of resilience in individual ecosystems and in
the biosphere as a whole. This underscores the importance of understanding and
preserving the biodiversity of microorganisms within urban ecosystems.
Research Methods. The subjects of the study consisted of samples collect-
ed from various ecotopes in Tashkent, including soil, show cover, rainwater, and
the waters of the Chirchik River. Soil samples were collected in accordance with
GOST 17.4.4.02-84 standards. The collection of water samples for microbiological
analysis was conducted following GOST 31942-2012 standards. The study of soil
samples was conducted to identify ecological-trophic groups of microorganisms
(ETGMSs), utilizing dilution methods on diagnostic culture media such as MPA,
Chapek, Sabouraud, KAA; Ashby; Endo, and Giltay. The colonies that developed
were subsequently subcultured onto appropriate media and then purified. The re-
sulting pure cultures were identified using physiological-biochemical and morpho-
logical criteria [6]. The taxonomic identification at the genus level was performed
according to the Bergey's manual of determinative bacteriology [1997]. The genus
affiliation of micromycetes was determined based on morphological and cultural
characteristics [7]. Species identification was carried out using the MALDI-TOF
method and molecular-genetic analysis based on 16S rRNA sequencing.
Results. The snow cover, characterized by high sorptive capacity, appears to be
the most informative object for detecting anthropogenic pollution not only in atmos-
pheric precipitation but also in atmospheric air, as well as in the subsequent contam-
ination of water and soil. Given the significance of urban ecological issues, this ex-
perimental study investigates the snow cover of Tashkent, with the aim of identifying
its microbiological composition and the characteristics of chemical pollution against
the backdrop of its ecological-geochemical condition. For the analyses, three zones
of Tashkent were identified, each exhibiting different levels of anthropogenic impact:
Sidewalks - influenced by human activity,
Roadways, Untouched samples (pristine snow in a garden) (Table 1).

Table 1 - Microbiological Analysis and Characteristics of Snow Samples in Tashkent

% S
Coordinates of the snow $ g
Qo >S5
sampling locaton tac  PH MPa = Endo S KAA
] @
n
41019,27.38,N 7,5 CFU/ 2 CFU/
1 eomsssse A0 40 mL 27xi01 - mL -
41019,28.19,N
2 690153335 -9,0 4,0 3,3x105 1,5x105 8,5x101 5x102 6,45x102
3 4101921.4"N 6.0 4.0 3,5 CFU/ 1.3x101 ) 1CFU/ )

6901540.31"E mL mL
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Analyzing the microbial composition of snow cover samples, it is important
to note that the indicators exhibit significant variability. The results obtained indi-
cate that the sampling location has a profound impact on both the qualitative and
quantitative composition of the microbiota. The maximum diversity of microorgan-
isms was observed in samples taken from the roadside, where their concentra-
tion reached up to 1015 CFU/mI. In contrast, in cleaner locations, the concentra-
tion of microbial cells was considerably lower, not exceeding 10/11-10/12 CFU/ml
(Table 1).

It is known that high anthropogenic load poses a potential threat to water qual-
ity and disrupts conditions for water use, increasing the risk of intestinal infections
and intoxications among the population due to the influx of wastewater containing
pathogenic microorganisms, pesticides, heavy metals, and other pollutants. The
ecological situation in the Republic of Uzbekistan in recent years has emerged as a
problem of regional and national significance, which is significantly reflected in the
condition of natural water bodies in the city of Tashkent, particularly the Chirchik
River - the primary watercourse of the city that serves as a source for domestic,
drinking, and recreational water use for the population. The Chirchik River is clas-
sified as fresh surface flowing water. A substantial discharge of pollutants into the
surrounding natural environment through wastewater is primarily attributed to the
ineffective operation of wastewater treatment facilities, exacerbated by the overall
ecological conditions. Samples were collected along the course ofthe Chirchik River
as it flows through Tashkent: Sample 1 (the channel bed of the Anhor Canal, near
the Monument to Courage); Sample 2 (the bed of the Chirchik River, in the industrial
zone of Sergeli); Sample 3 (the bed of the Chirchik River, at the Gazalkent hydro
junction); Sample 4 (the pond in the Chirchik Forestry). According to the results of
the study on the water from the Chirchik River, microorganisms belonging to all ex-
amined groups were identified, except for sulfate-reducing bacteria (Table 2).

Table 2 - Microbiological Analysis of Water from the Chirchik River, Tashkent

Coordinates of the

sampling location t, C pH MPa Endo MPB Giltay

Chapek
Postgate

4,5
41019'25.26"N !
1 69016'16.18"E +14,0 6,0 1,25x104 CFU/ 2,5x102 2,5x102 0,5x101 -

mL
41011'09.87"N
2 69014'56 12"E +19,0 5,0 1,16x105 1,0x102 6,0x103 6,0x101 - R
41®4'53.38"N 1 CFU/
3 6908521 42"E +17,0 6,0 3,45x103 4,0x101 2,5x102 6,0x101 mL R
41®2'36.33"N
4 69129 26"E +23,0 5,0 6,15x104 - 2,5x103 - - -
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Analyzing the data obtained from the microbiological examination of soil sam-
ples in Tashkent, which have been subjected to varying degrees of anthropogenic
impact, it has been revealed that the microbial communities in the investigated
samples exhibit a number of distinct characteristics. Compared to the soils in park
areas (samples 3, 4, 5, 7), the roadside urban soils (samples 1, 2, 6) showed a
reduced content of fungal mycelium, which are the primary soil-forming organisms
responsible for the decomposition of organic matter (Table 3).

Table 3 - Microbiological Analysis of Soils in the Territory of Tashkent

4 : : 3 = o
£ g o < @ 2. s 5 2
5% = = g © B £ s =
fsY € 55 £ £5 = é £
= ]
o= a o z @ g = E
1 - 1,3x103  3,9x106 2,5x103 101  5,9x105 - 101
2 101 2,0x104  3,1x106 - 2,5x101 1,35x106 5,2x104  2,5x102
3 - 6,0x102  6,1x106 2,5x103 2,5x101 8,2x105 3,2x104 2,5x103
4 6,0x101 1,3x104  8,1x106 - 2,5x101 1,22x106 7,0x104 -
5 - 2,5x102  1,15x106 2,5x103 101  4,4x105 3,2x104 2,5x102
6 - 6,0x102 5,35x106 2,5x103 - 3,6x106 3,6x105 2,5x103
7 15101  6,0x101 3,75x106 - 101 6,7x105 1,8x105 5,0x103

At the same time, the conditions for plant growth deteriorate. A decrease in
cellulolytic microorganisms has been observed in roadside soils compared to soils
in recreational areas, which possess a higher plant biomass, in accordance with
the data provided by the authors [8-11]. As a result of the survey of the eco-niches
in Tashkent, a collection of the most representative species of microorganisms
has been established, which may serve as a valuable resource for the study and
further utilization of the obtained strains (Table 4).

Table 4 - Brief Characteristics of Representative Microorganism Species in the
Ecosystem of Tashkent City

Location

Strain  and Date Biotechnological

Brief Description Photo

Name  of Isola- Potential
tion
N
S One of the most
N . significant bac-
= Gram-positive me- L
. S . . teria in the pro-
Bacillus @ sophilic bacterium, . .
- - - . duction of indus-
1 licheni- $ measuring 2-3 . h
. - trial enzymes
formis = The optimal growth ) )
by ’ o - alkaline serine
~ temperature is +50°C.
= protease and al-
'c_(@ pha-amylase.
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Bacillus
simplex

Bacillus
cereus

Pantoea
agglom-
erans

Serratia
marc-
escens

Listeria
grayi

Stenotro-
phomon-
as malto-
philia

Tashkent c., soail,
2022

2022

Tashkent c., sail,

Tashkent c., sail,
2022

. Tashkent c., soil,
Tashkent c., soil, 2022 2022

Tashkent c., soil,
2022

HoBocTMK Haykn KasaxcTaHa.

Gram-variable, motile,
spore-forming rod-
shaped bacterium,
with a diameter of 0.7-
0.9 pm. The optimal
growth temperature is
25-37°

Gram-positive motile
spore-forming rod,
measuring 1x3-4 pm.
Chemoorganotrophic.
The optimal tempera-
ture is 30-32°C.

Gram-negative motile
aerobic bacterium,
measuring 0.5-1x1-

3 pm. The optimal
growth temperature is
28-30°C.

Straight, motile (per-
itrichous) Gram-neg-
ative rods measuring
0.9-2.0 by 0.5-0.8
pm. The optimal
growth temperature
ranges from 25 to
30°C.

Gram-positive,
non-spore-forming,
non-hemolytic, faculta-
tively anaerobic, motile
bacteria measuring
0.4-0.5 by 0.5-2.0
pm. The temperature
range for growth is
from +3 to +45°C.

LL]
LL]
LL]

Motile, Gram-negative
rod-shaped bacte-

ria measuring 0.4-0.7
by 0.7-1.8 pm. The
optimal growth tem-
perature is between
32 and 35°C.

Ne 4(167). 2025

Possesses the
potential to
enhance crop
yield and plant
growth.

Indicator test
organism for the
food industry.

Competitor of
phytopatho-
gens, antibiotic
producer; cer-
tain products
may serve as
preservatives.

Exhibits antimi-
crobial proper-
ties due to the

pigment prodi-

giosin.

Not considered
a pathogen for
humans and
animals.

Acts as a growth
stimulator for
tomatoes under
salt stress con-
ditions.
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Achro-
mobacter
piechau-
dii

Bacillus
mycoides

Pseudo-
monas
putida

Pseudo-
monas
trivialis

Pseudo-
monas
stutzeri

Bacillus
sp. [4]
Ccicc
23999-
cicc

Tashkent c., sail,
2022

Tashkent c., soil,
2022

Tashkent c., soil, 2022

Tashkent c., soil,
2022

Tashkent c., soil, 2022

er, 2023

Tashkent c., snow cov-

Rod-shaped, motile,
aerobic Gram-negative
bacteria measuring
0.8-1.2 by 2.5-3.0
pm. The optimal
growth temperature is
between 30 and 35°C.

Gram-positive,
non-motile rods mea-
suring 1.0—.2 by
3.0-5.0 pm. The
temperature range for
growth is from +10 to
+40°C.

Gram-negative motile
rods, occurring in
pairs, measuring 0.2-
0.6 pm, aerobic, ca-
pable of producing the
pigment pyoverdine.
The optimal growth
temperature ranges
from 28 to 30°C.

A fluorescent
gram-negative meso-
philic motile bacterium,
with dimensions of 0.8
x 1.6-3.3 pm. The op-
timal growth tempera-
ture is between 28 and
37°C.

A gram-negative
non-spore-forming
rod-shaped bacterium,
typically measuring
1-3 pm in length and
0.5-0.8 pm in width.
The optimal growth
temperature is be-
tween 30 and 32°C.

Straight rods with
rounded ends, weakly
motile, measuring
1-1.23-10 pm, occur-
ring in chains of 1-2,
with chains extending
up to 7. Gram-positive

12

Promotes plant
growth through
the production
of indole-3-ace-
tic acid (IAA)
and ACC deam-
inase.

Considered

as an active
ingredient in
plant protection
products.

Can be utilized
as a biodestruc-
tor of oil and
polystyrene.

Acts as a plant
growth stimu-
lant.

Capable of re-
ducing metals
and degrading
hydrocarbons.

Grows well at
45°C. Capable
of producing
thermostable
esterase.
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The organism is char-
acterized by straight

rods measuring 0.7-

0.8 uw in diameter. It
is gram-variable, with
motile single cells and
non-motile cells when

This organism
exhibits resis-

Tashkent c., snow cover, 2023

is gram-positive, with
an optimal growth tem-
perature of +37°C.

Bacillus ; . tance to 15%
- arranged in chains.
muralis NaCl concen-
The endospores are tration and is an
ellipsoidal in shape indole producer
and are positioned P ’
centrally or paracental-
ly. The optimal growth
temperature ranges
from +20 to +30°C.
= This is a non-motile
% o grar_n-negative cocco-
N
Psychro- S g gafrugs'b;ng&iirg]g It is known to
15 bacter im- = .- o o produce lipase
o S © uw. The temperature
mobilis 2> and esterase.
=g range for growth
@ spans from -10 to —
= +42°C.
The organism con-
Q sists of small straight
o .
Y rods (approximately This organism
oy 0.7 yuw) with rounded :
9] ) produces gib-
] ends, typically found berellins and
] E alone or in pairs, and . .
Bacillus = . indole-3-acetic
16 umilus € less frequently in acid (IAA) and
P : chains. Spore forma- .
o ; . is capable of
2 tion occurs according phosphate solu-
5 :
< to the bacillary type. It bilization.
%]
©
'_
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18

19

20

21

Pseudo-
monas
chlorora-
phis

Staphy-
lococcus
hominis

Bacillus
subtilis

Acine-
tobacter
johnsonii

Pseudo-
monas
putida

Tashkent Region,
mountain river water,

Tashkent Region,
Chirchik River water,

Tashkent Region,
Chirchik River water,

Tashkent Region, moun-

Tashkent Region, mountain

tain river water, 2023

soil, 2023

2023

2023

2023

This organism features
motile rods with polar
flagella, measuring
1-1.5 by 1.5-2.5 pm,
exhibiting greenish
fluorescence. The op-
timal growth tempera-
ture is +28°C.

Gram-positive cocci,
typically measuring
between 1.2to 1.4 pm
in diameter. The op-
timal temperature for
growth ranges from 30
to 37°C.

A species of
gram-positive
spore-forming aerobic
bacteria, measuring
0.7x2-8 pm. The
temperature range for
growth is from 5°C to
45°C.

Gram-negative short,
plump rods measuring
1.0-1.5x1.5-2.5 pm.
The optimal tempera-
ture for growth is be-
tween 33 to 35°C.

Gram-negative motile
non-spore-forming
single rods measuring
0.2-0.3x0.5-0.8 pm.
The optimal tem-
perature for growth is
30°C.
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It is known to
produce antibi-
otics and serves
as a biodestruc-
tor of organic
compounds,
making it suit-
able for phy-
toremediation of
soils.

They may cause
infections in
patients with
compromised
immune sys-
tems.

It can act as an
antagonist to
pathogens and
is capable of
producing an-
tibiotics, amino
acids, vitamins,
and other sub-
stances.

It can be utilized
for the degra-
dation of pesti-
cides.

It is applied in
bioremediation
and as a biode-
grader of petro-
leum products.



HoBocTu Haykm KasaxcTaHa. Ne 4(167). 2025

c 2 Gram-positive,
Y .
S S non-motile rods that
D = ;
Lac_to o Ag i often fo!'m chains, A broad-spec-
22 bacillus 2 o mMmeasuring 0.8-1.0 x trum probiotic
murinus 2 x Y 2.0-4.0 yw. The op- P :
% ‘S timal temperature for
[t S growth is +30°C.
S g Gram-negative, strictly
. S = aerobic, non-motile
Acine- o O m - They may be
tobacter =25 FOCCObaC'”" measur- responsible for
23 . 2 X« ing 1.0-1.5x 1.5-2.5 L
bohemic- g x - : various infec-
L= § uw. The optimal tem- .
us =052 . tious processes.
@ = perature for growth is
S8 +25-32°C.
o Colony color is green,
q with smooth colony They play a key
N edges; conidia are role in microbial
Tricho- 3 subglobose to ovoid /\zommunities
o derma w in shape, measuring nd are utilized
afrohar- ° 3.1-3.4 yw. The shape in various fields
zianum S of the phialide ranges of agriculture
< from lageniform to am- and biotechnol-
E pulliform, measuring ogy.
3.9-7.2 uw.

Conclusion and Recommendations. Thus, the issue of maintaining and
protecting microbial diversity within urban ecosystems presents significant
challenges that require attention. These include: the impact of anthropogenic
factors and ecological changes on the multifunctionality of the microbial ecosys-
tem, the relationship between microbial diversity and human health, as well as
the potential for utilizing the valuable properties of microorganisms for human
needs. It is particularly noteworthy to emphasize the efforts directed towards
isolating the most representative cultures, determining their biotechnological
potential, and establishing a collection of the most representative species of
microorganisms from various ecosystems in Tashkent and the Tashkent region.
This collection comprises 23 strains of bacteria, 2 strains of actinomycetes,
and 3 strains of microscopic fungi. All isolated microorganisms possess spe-
cific industrial significance, which can serve as a valuable resource for further
study and eventual application of the obtained microorganisms.

Scope of Research Application. The collection of the most representative
species of microorganisms, created as a result of the survey of various ecosys-
tems in Tashkent, can serve as a valuable resource for studying and further utiliz-
ing the obtained strains across various sectors. It may also provide a significant
source for the development of biopreparations with a broad spectrum of action.
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ZanHnTguHoBa /1.4, NasyTuH H.A.] XypaeBa P.H.], Xerawn T.B.]
Oprawes P.B.1

1936ekcTaH Pecny6nukackl FbmbiM akageMnsacbiHbIL, MUKPOBMONOTUANHCTUTYThI, TaLlIKEHTK.,
B36eKcTaH

KANANBIK OPTAHbL, MMUKPOBVMOMbBIHA AHTPOMOINEHA1K XYKTEMEHLL,
OCEP1H 3EPTTEY HEMS31HAE TAWKEHT KAJIACbl MWKPOOPIAHN3M-
AEP1HLW, T1PW1I1K OPTACBIHbLW, TAHbICTbIPMANDBI AAKbINAAPBIHbIH
KONNEKUUWACBHIH XXACAY

TywHaeme. TallkeHT KanacblHA4a Kap XaMblrbiCbiHA MUKPOOUONOTMASMBLIK TEKCEPY XYp-
n3TAr JlactaHy gapexec apTYpAi CbiHamanapabil, XUMUANbIK X3HE MUKPOOMONOrMAbIK
KepceTkilTepi aHblKTandpl. J/lactaHraH cblHamanapgbil, Tasa yannepMeH canbiCTbipraHja
MUKPOOTLIK TO3aLAaHybl Xorapbl eKeHAT KepceTTreH. Ynpumk e3eLlHL) apHachbiH, TallkeHT
KanachblH XaHe TallKeHT 06/bICbIH MUKPOBMONOrnanbik 3epTrey 6,0x1034€elH, OHbIL blHae
1,0x1026rkn gewH E. coli To6bIHbIL, 6akTepusnapbiHbIL, 6ap ekewH kepceTTr TallkeHT Kana-
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CbIHbIL, )0/ GolbiHAArbl ayMakTapbl MEH pekpeauusibik aiiMakTapbiHbIL, TOMbIpak yanaepb
He XXYpPN3TreH MUKPOBMONOruaAnbIK 3epTTey HaTuxeciHae onapably, 6enceHainiri MeH gambin
Kene xaTkaH yp6aHoreHesferi famyblH aHbIKTAWTbIH aHblKTanraH MUKpobuoLeHo3fapabiL,
anyaH TYpniniri aHbikTanabl. MUKPOGUONOTUSNbIK 3epTTey Kana TonblpakTapbliHbIL, acipece
KBAiK XylienepbleH KbiCka KallbIKTbIKTa OpHasackaH MUKPO6MOLLeHO3AapbIHbIL cananbik Ky-
paMblHbIL, B3repyiH aHblkTagbl. TalKeHT KanacbliHbIL, X0/ 60bIHAArb] X3HE pekpeaLlussbIK
aliMakTapblHbIL, HErypsibiM TaHbICTbIpMasbl Aakbligapbl alikblHAAMbIN, cunaTTangbl XaHe
onapgbiy, h310N0rUsbIK-6MOXMMUSIBIK KepceTKiLTepi aHblkTanabl. Byn MukpoopraHusm-
nep MopdoNornsanbik XaHe Kenbip oM3nonornsnbik-6MoXnumMmanblk 6ennn” 6olibiHwa Ty-
piHe peliiH aHbikTangbl xaHe Maldi Tof TangaybimeH pacTangbl. TawkeHT kanacbl MeH Tall-
KEHT 06/1bICbIHAArbl 3pTYP/i 3KOHWL MUKPOOPraHn3MAepLIL, el TaHbiMan Typaepbluy xuHa-
bl KYpbINAbl, OHbIL, iWiHAe 6akTepusanapbiy, 23 WTaMMbl, akKTUHOMULETTEPAL, 2 WTaMMbl
X3HEe MUKPOCKOMNUAMbIK caublpaykynakrapabiy 3 wrammbel 6ap. Onap 6enr” 61p BHAIPICTIK
KYHAbINbIKKA Ue, COHAbIKTaH asiblHfaH MUKPOOpraHu3mMAaepai 3epTTey XaHe ofaH 3pl naiga-
naHy YWiH KyHAbl Aepekka3 6ona anagbl.

TYWMin cezgep: 6MoapTYpninik, 6aKkTepusnbik kaybiMAAcTbIK, TeMnepaTypa, Kanasblk aseH
Xenici, kananblk TONbIPak, Kap XaMbl/rbICbIHbIL, MUKPOOMOMbI, aHTPONOreHAiK acep.

ZanHnTguHoBa J/1.1.1, NasyTuH H.A.l XypaeBa P.H.], Xerawn T.B.]
Oprawes P.B.1
"MHCTNTYT Mukpobuonorun AH PY3, r. TalkeHT, Y3b6ekncrtaH

CO340AHVNE KONNEKUMW MPEACTABUTE/NIbHBIX KY/IBTYP MUKPOOPTA-
HN3MOB BNOTOIIOB I'. TALUKEHTA HA BA3E OBC/IEAOBAHNA BIMAHNA
AHTPOMOIEHHOW HATPY3K/ HA MUKPOBKVOM FOPO,EI,CKOI/I CPEAbI
AHHOTauus. [poBegeHo Mukpobuonoruyeckoe obcnefoBaHMe CHEXHOTO MNOKpoBa B
r. TawkeHT. OnpejeneHbl XMMUYeckme 1 MMKPO6Moornyeckme nokasarenn npoé ¢ pasnmy-
HOI CTeneHblo 3arpsisHeHnii. MNokasaHo, YTO 3arpsi3HeHHble Npobbl MMET 6osblliee MUKPOO6-
Hoe obcemeHeHMe, NO CPpaBHEHWIO € YMCTbiMK. Mukpobuonornyeckoe obcnefoBaHve pycna
p. Unpuuk, r. TawkeHT u TalKeHTCKOV 06n1acTu nokasano NpucyTcTBMe O6LLEero Yucna Mu-
KPOOpraHnm3amos B HUX A0 6,0x103 B Tom uncne go 1,0x102BTKM. MNpoBefeHHbIe MUKPOGUO-
nornyeckoe ob6cnefosaHne uccrnefyemMbix 06pasLoB MOYBbI NPUAOPOXHBLIX TEPPUTOPUIA ©
pekpeaunoHHbIX 30H . TallkeHTa nokasanu pasHoobpasme BbiSiB/IEHHbIX MUKPOOUOLIEHO30B,
KOTOpble BO MHOTOM OMpefensioT UX akTUBHOCTb W pa3BuTMe B HacTynawlem ypbaHore-
Hese. Mukpobuonornyeckoe o6cnefoBaHe BbISIBUIO W3MEHEHVE KayeCTBEHHOro cocTaBsa
MUKPOGMOLLEHO30B MOYB rOpoAa, OCOBEHHO PAaCMOIOKEHHbIX Ha HE6OMbLUNX PACCTOSAHUAX
OT TPaAHCNOPTHbIX CUCTEM. BblfeneHbl N oxapakTepusoBaHbl Hambonee npefcrasuTesbHble
KyNbTypbl NPUAOPOXHbIX N PEKPEaLMOHHbIX 30H I. TallkeHTa M yCTaHOB/EeHbl X (U3M0/0-
ro-6moxmmmuyeckne nokasatenun. [laHHole MUKPOOPraHu3mbl onpefesieHbl A0 BULOBONW Mnpu-
Ha1eXHOCTN MO MOPCHO/IOTMUECKUM U HEKOTOPbLIM (PU3K1O0N0r0-6MOXMMUYECKUM NPU3HAKaM
1 noaTBepxaeHbl aHanmsom Maldi Tof. CosgaHa konnekuus Hanbonee npefcTaBUTesbHbIX
BW0B MUKPOOPraHW3mMOB Pas3/iMuHbIX 9KOHMLL T. TallkeHT v TallKeHTCKOW 061acTu, BKIOYa-
owan 23 wramma 6aktepuii, 2 WTaMma aKTMHOMULLETOB U 3 WTamma MUKPOCKOMUYECKUX
rpuboB, VMeKLWNX onpefenéHHy0 MPOMbILLIEHHYIO LEHHOCTb, KOTOpasi MOXeT CNYyXWUTb
LieHHbIM UCTOYHMKOM A1 M3YYeHUS U JasibHelLlero MCrnosib30BaHus NOJyYEHHbIX MUKPO-
OopraHnM3mosB.

KntoueBble cnosa: 6uopasHoobpasune, bGakrepuasibHoe CO06LECTBO, Temneparypa, ro-
poackasi peyHas ceTb, FOPOJACKAE MOYBbl, MUKPOBUOM CHEXHOrO MOKPOBA, aHTPOMOreHHoe
BO34elicTBUeE.
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NEPEBO/ CTATbW / MAKANAHBLL AYOJAPMACHI

3aHnTanHoBa J1.1.1 NasyTwuH H.A.L XypaeBa P.H.1 Xeraii T.B.]
Oprawes P.B.1
"MHCTNTYT Mukpobuonorun AH PY3, 1. TalkeHT, Y3b6ekncrtan

CO3JAHUNE KONNEKLUN MPEACTABUTENbHBIX KYNIbTYP
MWKPOOPIAHV3MOB BMOTOMOB I. TALUKEHTA HA BA3E
OBCNEAOBAHWSA BANAHNA AHTPOMOIMEHHOW HAMPY3KN HA
MWKPOBMOM FOPO/ICKOW CPEABI

AHHOTauus. [posegeHo Mukpobuonornyeckoe obcnefoBaHMe CHEXHOro MNOKposa B
r. TawkeHT. OnpeAeneHbl XMMUYecKme N MUKPOBGMOOrMYecke nokasarenn npobé ¢ pasnny-
HOI CTeneHblo 3arpsisHeHnii. MNokasaHo, YTO 3arpsi3HeHHble Npobbl MMET 60/blliee MUKPOO6-
Hoe obcemMeHeHMe, N0 CPaBHEHMIO C YACTbIMKU. Mukpobuonoruyeckoe obcnepoBaHve pycna
p. Unpuuk, r. TawkeHT u TallKeHTCKOV 061acT nokasano NpUcyTcTeMe O6LLEero Yucna Mu-
KPOOpraHnm3mos B HUX A0 6,0x103 B Tom uncne go 1,0x102BTKM. MNpoBefeHHble MUKPOGUO-
noruyeckoe ob6cnefosaHue uccrefyemMbix 06pasyoB MOYBbI NPUAOPOXHBLIX TEPPUTOPUIA ©
pekpeaunoHHbIX 30H . TallkeHTa nokasanu pasHoobpasme BbISIB/IEHHbIX MUKPOOUOLIEHO30B,
KOTOpble BO MHOTOM OMpefensioT UX akTMBHOCTb W pasBuTWe B HacTynawlem ypbaHore-
Hese. Mukpobuonornyeckoe o6cnefoBaHe BbISIBUIO W3MEHEHVWE KayeCTBEHHOro cocTasa
MUKPOGMOLLEHO30B MOYB rOpoAa, OCOBEHHO PAaCMOIOKEHHbIX Ha HE6OMbLUNX PACCTOSAHUAX
OT TPaAHCNOPTHbIX CUCTEM. BblfeneHbl N oxapakTepusoBaHbl Hambonee npefcrasuTesbHble
Ky/bTypbl NPULOPOXHbBIX U PEKPeaLMOHHbIX 30H I. TallkeHTa M yCTaHOB/IeHbl MX (N3M0/0-
ro-bmoxmmmnyeckne nokasatenn. [laHHole MUKPOOPraHu3mbl onpefesieHbl A0 BULOBON MNpu-
Ha/IeXHOCTN MO MOPCHO/IOTMUECKUM U HEKOTOPBLIM (PU3NOMN0r0-6MOXMMUYECKUM NPU3HaKam
1 noaTBepxaeHbl aHanmsom Maldi Tof. Co3gaHa konnekunsa Hanbonee npeacTaBUTENbHbIX
BW0B MUKPOOPraHW3mMOB Pas/iMuHbIX 9KOHMLL T. TallKeHT v TallKeHTCKOW 061acTu, BKIOYa-
owaa 23 wramma 6aktepuii, 2 WTaMma aKTMHOMULLETOB U 3 WTamma MUKPOCKOMUYECKUX
rpuboB, VMeKLWNX onpefenéHHy0 MPOMbILLIEHHYI0 LEHHOCTb, KOTOpas MOXeT CNyXWTb
LileHHbIM UCTOYHMKOM A1 M3YYEeHUS U JasibHelLlero MCnosib30BaHUs NOSyYEHHbIX MUKPO-
opraHnM3MoB.

KntoueBble cnosa: 6uopasHoobpasune, bGakTepuasibHoe CO06LECTBO, Temneparypa, ro-
poackasi peyHas ceTb, FOPOACKMAE MOYBbl, MUKPOBUOM CHEXHOrO MOKPOBA, aHTPOMOreHHoe
BO34elicTBUeE.

BeBeaeHune. Fopofckast noysa SIBNSETCS YHUKANbHON 3KOCUCTEMOW, rae npo-
MCXOAWUT B3aMMO/ENCTBNE Pas/iMuHbIX MUKPOOPraHW3MOB, BK/OYas GakTepuu,
rpubbl 1 apxeu. ViccneaoBaHus NokasblBalOT, YTO FOPOACKME YC/IOBUS MOTYT 3Ha-
UMTE/IbHO B/IMATbL HAa CTPYKTYPbl MUKPOGHbLIX COOBLLECTB, UX (PYHKLUMUM 1 Gropas-
Hoo6pasne. AHTPONOreHHble (HaKTOPbl, TakMe Kak 3arpsis3HeHue, 3acTpoiika U cu-
CTeMbl YNpaB/eHNst 0TX0aMu, CYLLLECTBEHHO B/IMAIOT HA BUAbl MUKPOGOB. Hanpu-
Mep, UCCNeAoBaHusi MoKasblBaloT, YTO CU/IbHOE 3arpsisHeHMe MOXeT NPUBOAUTL K
YMEHBLUEHWIO BUAOBOr0 pasHoo6pasuns v U3MEHEHWI0 CTPYKTYpbl coobuiecTs [1).

MWKpOOpraH1M3mbl B FOPOACKOI MOYBE BLIMOMHSAT BaXHble (YHKUMW, Takue
KaK pasfioXeHue OpraHnyeckmx BelecTB W NnoadepxaHue LUMKNOB nuTaTeslbHbIX
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BellecTB. Vx pa3Hoobpasne CBSA3aHO C COCTOSIHUEM MOYBbI U YCTOWYMBOCTbIO TO-
POACKOI 3KoCcHUCTEMBI. VI3yuyeHne MUKPOOpPraHn3MoB B rOpoACKoi cpesie noMoraeT
B pa3paboTke cTpaTeruii N0 BOCCTAHOB/IEHNIO 3KOCUCTEM U MOBbLILLEHUIO YCTONYM-
BOCTM B YC/IOBUSIX IN06asIbHbIX U3MEHEHWIA [2].

lFopofckue peku, kak NpaBwnsio, TaKkke NoJBepXeHbl 3Ha4YNTENIbHOMY 3arps3He-
HUI0, YTO OKasblBaeT BNMsHME Ha 6uopasHoobpasne MUKPOoopraHusMoB. uapo-
IorMyeckne U3MEHEHNSI Y aHTPOMOreHHble (hakKTopbl, TakMe Kak CTOYHble BOAbl U
ocajkv, NpUBOAAT K MU3MEHEHMIO COCTaBa MUKPOOPraHM3MOB B pekax. Hanpumep,
nccnefoBaHNs NoKasbiBalT, YTO 3arpsi3HEHUME MOXEeT MPUBOAUTbL K AOMUHUPOBA-
HUI0 NaTOreHHbIX MUKPOOPraHn3mMoB [3]. ®yHKLMOHaIbHasA CTPYKTypa MUKPOGHbIX
co06LLecTB B pekax onpegensieTcs AOCTYNHbIMU pecypcaMun 1 ypoOBHEM 3arpsi3He-
HUA. HekoTopble rpynnbl MUKPOOPraHNM3MOB MOryT 6biTb 60/5ee UyBCTBUTE/bHbI K
M3MEHEHWAM B cpefie, YTO oTpaxaeT obliee cocTosiHMe 3kocucTeMmbl [4]. Mukpo-
OpraHM3Mbl B pekax UrpalT KpUTMUeCKy posib B Mpoueccax, Takux kak 6uopas-
NoXxeHue, TpaHchopMaLuusi opraHMYecKUX BELLECTB U YCBOEHWE HYTPUEHTOB. ITU
npoLecchl UMeT 60/bLLOE 3HAYEHNE ANs NOAAEPXAHMS 3[0POBbsS 3KOCUCTEM [5].

Y36ekuctaH Haxogutcs B npouecce 6bicTpoid yp6aHusauun. B cBsizn ¢ aTum,
M3y4YeHN0 TopofcKoro 6mopasHoobpasnsi AOMKHO yAenAaTbcs 6o/blloe BHUMA-
HVe, a M3yYyeHue HaA3eMHOro 6ropasHoo6pa3vsi ropofoB AAacT /0AsIM OCHOBY
ONs NOHMMaHusi Bo3feicTBus ypbaHu3auum Ha 6GuopasHoobpasue. KM3yyeHue
ropoackoro 6mopasHoo6pasusi, ¢ OAHON CTOPOHbI, UrpaeT NOJIOKUTESbHYK POJlb
B NOHMMaHWM U oXpaHe GuopasHoobpasusi, a C ApYroil CTOpOHbI, obecneynBaeT
TEOpEeTUYECKY0 OCHOBY A/1S1 pa3BUTUS FOPOACKON akonorun. YpbaHusauumsa ssns-
eTCsl OfHOW W3 OCHOBHbIX MPUYMH WMCYE3HOBEHUSI UM FOMOreHusauum 6ropasHoo-
6pa3us, ogHako, B CBA3N C (PYHKUMOHAIbHBIM MHOTO06pa3MeM MNKPOOPraHM3MOB
1 CNOXHOCTbIO TOPOACKON cpefbl, BNUsHMWE ypbaHu3aLmm Ha MUKPo6GHOe pasHoo-
6pa3ve pasMyHbIX 3KOHWLI TpebyeT AeTasbHbIX UccnefoBaHuii. 3yyeHne npo-
CTPAHCTBEHHOTO pacnpefeneHns N XxapakTepucTuK YCTONUMBBIX K U3MEHSOLLMMCS
YCNOBUSIM TOPOJCKOl cpeabl GakTepuid B ropofiCKMX MoYBax, NMo3BOMSiIET U3YunTb
posib NOYBEHHOTO MWKPOBGHOro pasHoobpasus B 6/1aroycTpoiicTBE HaceneHHbIX
NyHKTOB, W MOAAEPXMBATb TOPOACKYH MOYBY, @ TAKXKe ABMASETCA LEeHHbIM WUCTOY-
HUKOM A/151 BblAE/IEHUS] N XapaKTepUCTUKM MUKPOOPraHU3MoB, 061afaroLmx yHU-
Ka/IbHbIMW CBOWCTBaMM, N3yYeHUE KOTOPbIX NO3BONT cOo3AaTb 6a3y Ans AanbHei-
LWero NpUMEHeHUs UMEILLUXCSA B CO3[4aHHOM KOMEKUMM MUKPOOPraHU3MoB Ansl
MCMNoNb30BaHWA B KauecTse 6MonpenapaToB A5 Pa3fINUHbIX HYXA,.

MHorouncieHHocTb M pa3Hoobpasne obuTaTeneil nnaHeTbl COOTBETCTBYET
pasHoo6pasnio 3KOMOrMYECKUX HULW B GUOreoueHo3ax. MUAInoHbl 6Guonorunye-
CKMX BWAOB - OCHOBHON pecypc u 6a3uc yctonumBocTu (romeocTtasa) buocdepbl.
BuaoBoe pasHoo6pasve MWKPOOPraHU3MOB SIBASIETCA MepBOi XapaKTepUCTUKON
CTPYKTYpbl U CBOICTB 3KOoCcUCTEM. Kpome 3TOro, CTPYKTYypHOe pa3HoobGpasue,
XapakTepusylllee MHOXECTBO MUKPOMECTOOOMTaHWUI WM 3KOTIOTMYECKUX HUL, Y
reHeTuyeckoe pasHoo6pasve BHYTPM MNONyNsLMiA ABASIOTCA BaXHbIMU MoKasa-
TensMu Ana opMMpoBaHMa ajanTaluoHHbIX BO3MOXHOCTe 3kocucTembl. OX-
paHa 6uopa3Hoo6pasnsi B TOM 4Mcne MUKPOGHOro 6uopasHoobpasus siBnsieTcs
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aKkTyasnbHelwWwen 3agavyeil COBPEMEHHOCTU, Tak Kak B CBA3M C TEXHOrEHHbIMU BO3-
OencTBUAMM Ha NPUPOAHbIE 3KOCUCTEMbI MHOTME BUAblI BbIMMPAIOT Y CMEHSTCA
CTPYKTYPHble nokasatesin MUKPOBHOro 6rnoLeHo3a, YTo BefeT K ero fasbHelwemy
npeobpa3oBaHnio. STOT NpoLecc KatacTpouyeckn yckopunacsa B XX Beke 1 BefeT
K NoTepe yCTOWYMBOCTU OTAENbHbIX 3KOCMCTEM K Buocdepbl B Lenom. IT0 noa-
YepkuBaeT BaXHOCTb MOHUMAaHUA U OXpaHbl 6UopasHo06pa3nsad MUKPOOPraHM3mMoB
B FOPO/CKMX 3KOCUCTEMAX.

MeToabl nccnegoBaHuini. O6bekTaMm UCCNefoBaHuii CAYyXuUnn npobbl, 0To-
6paHHble M3 pa3IMYHbIX SKOTOMOB I. TalKEHT: MoYBa, CHEXHbIA NOKPOB, A0XAe-
Bble BOAbl, BOAbl pekn Unpuuk.

OT6op npo6 nouys npoBoaunn cornacHo FOCT17.4.4.02-84. OT60p Npob BO-
OHbIX 06pasLoB A4/19 MUKPOBMOIOrMYecKoro aHanmsa nposoannu cornacHo rOCT
31942-2012.

VccnepoBaHve NoOYBEHHbIX 06pasLoB NMPOBOAMAN HAa Ha/MyMe 3KO0ro-Tpo-
huyeckmx rpynn mukpoopraHmsmos (OKTIM) 1 npoBoAM/IM METOLOM pasBeAeHuiA
Ha QuarHocTUYeckux nuTaTesnbHbix cpegax MIB, Yaneka, Cabypo, KAA, 3wo6wn,
OHAo, MunbTad. Bblpoclune KOMOHWM nepeceBasiuCb Ha COOTBETCTBYIOLLME cpe-
Obl, 3aTeM pacyuwanucb. MNoslydyeHHble YUCTble KynbTypbl MAEHTUMLMPOBaNu ¢
ncnonb3oBaHveM (hr3nonoro-6MoXMMmMYecknx n MopdoNorMyecknx nokasarenei
[6]. PopoByto naeHTUdMKaLMiO NPOBOAWAN COT/IacHO onpegenuTento GakTepwuid
Bepmpxu [1997]. PogoByto NpuHaANeXHOCTb MUKPOMULLETOB ONpeaensinvu no Mop-
chonornyecknm v KynbTypanbHbiM NpusHakam [7]. Bugosyto naeHTndmkaumo npo-
BOAW/IM C UCNOMb30BaHWEM MeToja Mangun Tod U MOSEKYNAPHO-TEHETUYECKUM
aHanM3oM Ha ocHoBe aHasm3a 16S pPHK.

PesynbTaTbl. CHeXHbIi NMOKPOB, 06/1a4atoLWNA BbICOKO COPOLMOHHON cno-
CO6HOCTbIO, NpeacTaBnseTca Haubonee MHMOPMATUBHLIM O06BHLEKTOM MPW BbISAB-
NIEHUN TEXHOTEHHOT0 3arpsA3HeHUss He TOJIbKO aTMOCEepPHbIX 0CaAKOB, HO U aTMOC-
hepHOro Bo3gyxa, a Takxe nocneaylollero 3arpsasHeHus Bog v nous. C yyeTom
3HAYMMOCTM 3KOJIOTMYECKMX NpobBaeM ropofoB, B AaHHOW 3KCMEPUMEHTaIbHON
paboTe M3yyYeH CHEXHbIA NOKPOB I. TalUKeHT, C Lefbl0 BbISBIEHUA ero MMKpo6umo-
NIOTMYEecKoro coctaBa M OCOBEHHOCTEN XMMMWUYECKOro 3arpsisHeHuss Ha hoHe ero
9KOJI0r0-re0OXMMMNYECKOro COCTOSHNA. [NA npoBefeHns aHanu3os Oblan onpege-
NeHbl 3 30HbI T. TallKeHTa, UMeloLLMe pas3/iIMyHyto CTeneHb aHTPONOreHHOol Harpys-
Ku:

1. TpoTyapbl - 4YenoBeuyeckuii goakTop,

2. aBTOTpAacchl,

3. uncTble Npobbl (HETPOHYTLIN cHer (B cagy) (Tabnuual).
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Ta6bnvua 1- MUKPOGMOMOrMYECKMA aHa/IM3 1 XapaKTepucTuka npo6 cHera Ha
TeppuTOpUN . TalKEHT

KoopauHaTsl me- © 1€ S 8>.
Ne or ra,  pH MMA 2 3Hpo o KAA
cTa ot6opa npo6 5 o
ocC & )
41°19'27.38"N 7,5 KOE/ 2 KOE/
1 eor1s3sse 40 40 . 2,7x101 - o ;
41°1928.19"N
2 69°15'33.35'iE -9,0 4,0 3,3x105 1,5x105 8,5x101 5x102 6,45x102
4101921.4 W 3,5 KOE/ 1 KOE/
3 oc15403TE 00 40 T, Lsxiol - - ;

AHanusnpysa MUKpPOOHbI cocTaB NPo6 CHEXHOro NokpoBsa, cregyet OTMETUTb,
YTO nokasarenu 3HauyuTeNbHO BapbUpYT. MonyyeHHble pesynbTaTbl CBUAETE/Ib-
CTBYIOT O TOM, YTO MecTO oT6opa 06pasLoB CU/IbHO BANAET Ha KAYeCTBEHHbIA U
KO/IMYECTBEHHbIA COCTaB MUKPOOMOTbI. MakcumasibHoe pa3Hoobpasve MUKpoop-
raHM3mMOB 6bl/1I0 BbISIBEHO B NPo6e € 0604YMHbI NPOE3XEN YacTu, UX KOMYECTBO
pocturano fo 105KOE/MfA Torga kak B 6051ee YACTbIX SIoKaLmMax KOHUeHTpauus kie-
TOK MUKPOOPraHnM3mMoB Oblia 3HAUNTENIbHO HWKe 1 He npeBbiwano 102102 KOE/mn
(tabnuuya 1).

M3BECTHO, YTO BbICOKAss aHTPOMOreHHas Harpyska o6ycnoBfvMBaeT NOTEeHUU-
aNbHY0 ONacHOCTb YXYALIEHWsA KayecTBa BOAbl Y HapyLUeHUs ycnoBuii BOAONOSb-
30BaHuWA, NOBbIWAET PUCK BO3ZHUKHOBEHWNS KULLIEYHbIX MHOPEKUMA N NHTOKCUKaLMiA
y HaceneHus B CBA3M C NOCTYMN/IEHWEM CTOYHBIX BOA, COAEPXaLlnX NaToreHHbIX Mu-
KpoopraHusmbl, NecTuumibl, TsHkenble MeTannbl U Ap. Konornyeckas cutyauus
B Pecnybnuke Y36ekuctaH B nocnegHue rofbl AsnseTcs npobremoli pernoHasib-
HOro 1 obLerocyfapcTBEHHOIO XapakTtepa v 3To B 60/bLUON CTENEHN OTpaXaeTcs
Ha COCTOSHUM NMPUPOLHbLIX BOAHbIX 06BbEKTOB ropoga TallKeHT U raBHbIM 06pa-
30M, p. YMpumK - OCHOBHOrO BOAHOIO pycna ropoja, fBMSKLWErocs UCTOYHUKOM
X03ANCTBEHHO-NUTLEBOIO U peKpeaLoHHOIro BOAONO/b30BaHNSA Hace/leHUs ropo-
Aa. Peka Ynpumk OTHOCUTCSA K NPEeCHbIM NOBEPXHOCTHbIM MPOTOYHbLIM BOAaM. 3Ha-
YUTE bHBIA COPOC 3arpA3HAILWLMX BELLECTB B OKPYXaloLwyo NPUPOLHYI0 cpeay co
CTOYHbIMWU BOAAMU CBs3aH, Npexae Bcero, ¢ Hea(EKTMBHOM paboTol OUMCTHBLIX
COOpYyXeHuii 1 ycyrybnsietca obuiein akonornyeckoi o6¢ctaHoBKoi. MNpobbl 0TOM-
panuck BAOMb pycna p. Ynpunk, npotekawwel vyepes r. TawkeHT: 1 - Mpo6a Nel
(pycno kaHana AHxop, MoHymeHT MyxecTBy); Mpo6a Ne2 (pycno peku Uumpuuk,
npom3oHa Ceprenn); Mpob6a Ne3 (pycno peku Uumpuumk, FasankeHTCKWiA rmapoy-
3en); Mpob6a Ned (npyn B Ympumkckom necHom xo3siictee). Mo pesynbTaTam uc-
cnefoBaHusa BoAbl U3 p. Ynpuuk 6b1s1n BbiSIBNEHBI MUKPOOPraHn3Mbl, NpuHaAexa-
LuMe Ko BCEM MCCnef0BaHHbIM rpynnam kpome cynbatpeaykropos (tabnuua 2).
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Ta6bnuua 2 - MMKpo61oorniyecknii aHanns Bog p. YUnpuuk, r. TalkeHT

, KooppuHaTtbl me-

Ne cTa oT6opa npob L
41019'25.26"N

1 +14,0
69016'16.18"E

) 41011'09.87"N +19.0
69014'56.12"E ’
41@®@4'53.38"N

3 +17,0
6905'21.42"E
41@®2'36.33"N

4 +23,0
6901'29.26"E

PH

6,0

5,0

6,0

5,0

MMA

1,25x104

3HA0 MMB

4,5
KOE/Mn

FsIs=

1,16x105 1,0x102 6,0x103 6,0x101

Yaneka
Ocor g vg

2,5x102 2,5x102 0,5x101 -

1 CFU/

3,45x103 4,0x101 2,5x102 6,0x101

6,15x104 - 2,5x103

mL

AHanusnpysi nonyyeHHble faHHble N0 MUKPOBMONOrnyeckoMy o6cnefoBaHUo
06pa3uoB Noys r. TallkeHTa, B pa3HO/ CTENEHU NOABEPrLINXCS aHTPONOreHHOMY
BO3A€ECTBYUIO, BbISIB/IEHO, YTO MUKPOGHbIE COO6LLECTBA B UCCNEAYEMbIX 06pa3Lax
UMEIT psf ocobeHHocTel. Mo cpaBHEHMO ¢ NoYBamy NapKOBbIX 30H (06pasubl 3,
4, 5, 7) B NpPUA0POXHbIX TOPOACKMX noyBax (0bpasubl 1, 2, 6) CHMKEHO cogepxa-
HVe MULLessl TPMGOB, OCHOBHbIX NOYBOO6GPA3YHOLMX OPraHn3MoB - AECTPYKTOPOB
opraHmyeckmx octatkoB (Tabnuua 3).

Ta6nuua 3 - Mukpo6uronornyeckoe o6¢/iefoBaHe NOYB TeppuTopun r. TawkeHTa

g o

1 1,3x103  3,9x106
2 101 2,0x104 3,1x106
3 6,0x102 6,1x106
4 6,0x101 1,3x104 8,1x106
5 2,5x102 1,15x106
6 6,0x102 5,35x106
7 1,5x101 6,0x101 3,75x106

Q

Orv ov °ap

:
i

X

Cynbhat pegyk-
TOpbI
CanpocuTbl

2,5x103 101 5,9x105

2,5x101 1,35x106

2,5x103 2,5x101 8,2x105

2,5x101 1,22x106

2,5x103 101 4,4x105
2,5x103 3,6x106

101 6,7x105

g
H
X

5,2x104
3,2x104
7,0x104
3,2x104
3,6x105
1,8x105

cn.nfn5m@
TO°N

<

101
2,5x102
2,5x103
2,5x102
2,5x103
5,0x103

Mpn 3TOM yxyAllalTcs YCN0BUSI pocTa pacTeHuii. OTMEeUYeHO CHWXKeHue uen-
N0NONNTUYECKUX MUKPOOPraHNM3MOB B MPUAOPOXHbLIX MOYBAX MO CPABHEHUIO C MO-
YBaMM peKpeaLMoHHbIX 30H, KOTOpble 06n1ajalT 6o/iee BbICOKOW pacTUTesbHOM
61MomMaccoi, YTo cornacyeTtcsl ¢ gaHHbIMU aBTopoB [8-11].
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B pesynbTare o6crnefoBaHna aKOHWW T. TalkeHTa, co3gaHa Koniekuns Hav-
6onee npeAcTaBuTeNbHbIX BUAOB MUKPOOPraHW3MOB, KOTOPas MOXET CNYXWUTb
LIeHHbIM UCTOYHMKOM A1 U3YYeHWs 1 AasibHElLero ncnosib30BaHns Nosy4eHHbIX
wrammos (Tabnuua 4).

Tabnuua 4 - KpaTkasa xapakTepuctmka npeactaBuUTeslbHbIX BUAOB
MWUKPOOPraHM3MOB 3KOHULW T. TallkeHTa

MecTo
o HasBaHue u pata
wTamMMa Bblaene-

HUS
N
N
o
N
<
3 o
Bacillus 2
1 licheni- =
formis £
Q
x
3
T
'_
<
o
T
o
c
Bacillus =y
2 s
simplex R
3
T
'_
[y
<
o
T
o
=
3 Bacillus ':E§
cereus TR
3
T
'_
<
o
T
2
Pantoea L~
=
4 agglom- £§
erans x
3
T
'_
[

KpaTkoe onucaHue

pamnonoxurensHas,
mMe3odunnbHas bakre-
pus, 2-3 MkM. OnTu-
MasibHas Temnepartypa
nna pocrta +500C.

pamBapuabenbHas
nanoykosmaHas nog-
BWXHasi cnopoobpa-
3ytlowasn 6akrepus,
anametp 0,7-0,9 MKM.
OonTumanbHasa Tem-
nepartypa gnsa pocra
25-370C.

FpamnonoxuTtenoHas
nofBwxHas cnopoo6-
pasylolaa nanouyka,
1x3-4 MkM. Xemopra-
HoreTepoTpod. OnNTun-
Ma/nibHas Temneparypa
- 30-320C.

FpamoTpuuatenscHas
nofBwxHasa asapobHas
6aktepus, 0,5-1x1-3
MKM. OnTumansHas
Temnepartypa Ans po-
cTa 28-300C.
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KpaTkoe onucaHue

BuotexHonoru-
YecKUin noTex-
unan

OpHa u3 ca-
MbIX BaXKHbIX
bakTepuin B
npousBoacTBe
NPOMbILLMIEH-
HbIX hepMeH-
TOB - LLIEe/10Y-
Has cepuHoBas
npoTeasa u
anba-amu-
nasa.

O6napgaer no-
TeHuuanom ans
NoBbILLEHUS
ypoxaiHocTn

1 pocTta pacte-
HWA.

VHANKaTOPHbIN
TecT-opraHusm
ONA NyLLeBoi
NPOMbILLEH-
HOCTW

KOHKYpeHT dhu-
TONATOreHoB,
npoayueHT
aHTMONOTUKOB,
HekoTopble
NPOAYKTbl MO-
ryT BbiCTynaTb
B Ka4yecTBe KOH-
CEepPBAaHTOB.



10

Serratia
marc-
escens

Listeria
grayi

Stenotro-
phomon-
as malto-
philia

Achro-
mobacter
piechau-
dii

Bacillus
mycoides

Pseudo-
monas
putida

r. TalwkeHT, No4sea, . TalKeHT, noysa,

. TallKeHT, noysa, r. TallKEHT, Noysa,

r. TalWkKeHT, noysa,

r. TallKeHT, noyea,

2022

2022

2022

2022

2022

2022
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Mpsamble NoABMXHbIE
(neputpuxwn), rpa-
MoTpuuaTtesibHble
nanoykn. Pasmepsbl
0,9-2,0*0,5-0,8 MKMm.
OonTumanbHas Tem-
nepatypa Ana pocra
25-300C.

FpamnonoxuTensHas,
HecnopoobpasyoLias,
HeremonuTuyeckas,
hakynbTaTMBHO-aHa3-
pobHas, noamxHas
6aktepus, 0,4-0,5x0,5-
2 mMkMm. Temnepartyp-
Hblli AnanasoH +3

- +450C

MoaBmxHaa rpamoTpu-
uarefnibHas nanoyko-
BugHas 6aktepus, 0,4-
0,7x0,7-1,8 mkm. OnTn-
ManbHasa Temnepartypa
onsa pocra 32-350C.

ManoykoBngHasa, noa-
BWXHas, aapobHasn
rpamotpuuartesibHas
6aktepus, 0,8-1,2x2,5-
3 MkM. OnTumasnbHas
Temnepartypa Ans po-
cta 30-350C.

pamnonoxuTensHole
nasioykn, HenoABuX-
Hble, 1,0-1,2x3,0-5,0
MKM. [lnanasoH temmne-
paTypbl 48 pocta oT
+10 pgo +400C.

FpamoTpuuaresnbHble
NOABWXHbIE MasIOYKM,
pacnosioxeHHble no-
napHo, 0,2—0,6 MKm,
aspob, BbipabaTbiBaeT
NUTMEHT NUOBEPAVH.
OonTumanbHasa Tem-
neparypa gnsa pocra
+28-300C.

25

O6nagaet aH-
TUMUKPOGHbIM
CBOIiCTBOM
6narogapsa nur-
MEHTY NpoAuru-
03UHY.

He cuutaeTtcs
naTtoreHom
yesioBeka U xu-
BOTHbIX.

Asnaetca cTu-
MynATOPOM po-
cTa TomMaToB B
ycnoBusax cone-
BOro cTpecca.

Cnocob6cTByeT
POCTY pacTeHuit
3a cYeT npous-
soacTea YK un
ALK-pgesamu-
Ha3bl.

PaccmartpuBa-
eTca B kade-
CTBE aKTUBHOTO
NHrpeaveHTa
CpefcTB 3alym-
Tbl pacTeHuii.

MoxeT ucnonb-
30BaTbCA B
Kayectse 6mo-
[ecTpykTopa
HedTM 1 NeHo-
nonucTupona.



BuoTexHonorum

Pseudo-
11 monas
trivialis

Pseudo-
12 monas
stutzeri

Bacillus
sp. [4]
13 CICC
23999-
CicC

Bacillus
14 -
muralis

Psychro-
15 bacterim-
mobilis

r. TawkeHT, noysa,

r. TalkeHT, noyea,

, CHEXHbIN

r. TalKeHT

, CHEXHbI MOKPOB,

r. TawkeHT

, CHEXHbIN

r. TawkeHT,

N XUMNYECKNE T EXHONOTINMN

2022 2022

2023 nokpos, 2023

nokpos, 2023

dnyopecumpytowas
rpamoTtpuuartenbHas
Me3odunbHas NoaBuX-
Has 6aktepus, 0,8x1,6-
3,3 MKM. OnTumansHas
Temnepatypa gns
pocTta 28-37CC.

FpamoTpuuaTenbHas
nanoykoBmaHas Hec-
nopoo6pasyowian 6ak-
Tepus, ANMHA KOTOPOWA
06bI4HO cocTaBnseT
1-3 MKM, a WwupuHa

— 0,5-0,8 mMKm. OnTu-
ManbHas Temneparypa
nna pocra +30-320C

MpsmMble nanoykn ¢
3aKpyrneHHbIMN KOHLa-
MU, cnabonoaBuXHbIe
1-1,273-10 MKm, no
1-2, yenouku go 7.
FpaMnonoxuTenbHble.

MpsiMble Nasioykun, Aun-
ameTtpom 0,7-0,8 MKMm,
rpamapuabesnsHble,
OZVHOYHbIE KNeTKu
NOABWXKHbI, B Lienoykax
- HenoasuxHble. SHAO-
Cropbl a/1mnconaasb-
HoVi dhopMmbl, pacnona-
raloTca LeHTpasibHO
WM napaveHTpasibHo.
OnTumanbHas Temnepa-
Typa Ans pocta oT +20
o +300C.

HenogswxHasa rpamo-
TpuuatenbHas KOKKO-
6aktepus, 0,4-1,8*0,4-
1,6 MkM. Jnana3oH
1l6Ttemnepartypsbl gns
pocTa oT -10 go +420C.
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is f

Ctumynatop
pocTa pacTte-
HWIA.

Cnoco6HbI
BOCCTaHaB/N-
BaTb MeTas/ibl
1 pasnaratb
yrneBoAopoabl.

Xopowo pacTet
npu +450C.
CnocobeH npo-
ayumpoBaTb
TepmocTabusb-
Hyl0 acTepasy.

YcToiunea K
15% KOHULeH-
Tpauum NacCl.
MpoayueHT
nHgona.

MpoayueHT
nvnasbl U acTe-
pasbl.



Bacillus
pumilus

Pseudo-
monas
chlorora-
phis

Staphy-
18 lococcus
hominis

Bacillus
subtilis

Acine-
20 tobacter
johnsonii
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Heb6onblume npsivibie
nasioykn (0Koso 0,7 MKm)
C 3aKPyr/IEHHbIMN KOHLIa-
MY, Yallle PacrofioXeHb!
OAVHOYHO WK Mapamu,
pexe - uenoukamu. OTme-
yaeTcs CnopoobpasoBaHyie
Mo GaLmnnspHoMy Tuny.
pamnonoxwurensHa. On-
TVMasbHasA TeMnepatypa
ona pocra +370C,

MoaBWXHbIE NANOYkM C
NONMAPHBIMN XIyTUKa-
mn, 1-1,5x1,5-2,5 MKm,
hnroopecueHunn 3ene-
HoBartoro useta. OnTu-
ManbHas Temneparypa
nns pocra +280C.

FpaMnonoxnTenbHble
KOKKW, 06blYHO OT 1,2
0o 1,4 mkm B gname-
Tpe. OnTumanbHas
Temneparypa Ans po-
cta +30-37CC.

Bug rpamnonoxurens-
HbIX CNOPOO6PA3YLLNX
a3pobHbIx HakTepui,
0,7x2-8 MkMm. lnana3oH
Temnepatypbl AN po-
cta ot +50C pgo +450C.

pamoTpuuaTenbHble
KOPOTKMe nyxsble na-
noykn pasmepom 1,0-
1,5x1,5-2,5 mkm. OnTu-
ManbHas Temneparypa
ansa pocra 33-350C.

27

MpoayueHT rmbé-
6epesiMHoB U
NYK. CnocobeH
K pacTBOPEHUIO
hocartos.

MpoayueHT
aHTMONOTUKOB,
61oaecTpykTop
opraHnm4yecknx
coeAuHeHNA.
Mcnonb3yeTtca
ansa utopeme-
anauun noys.

MoxeT Bbl3bl-
BaTb MHheKuno
y naumeHToB C
HapyLeHHbIM
UMMYHUTETOM.

MoxeT BbICTy-
natb B kaue-
CTBE aHTaroHu-
cTa K nartore-
Ham. CnocobeH
npoayumpoBsaTb
aHTUBNOTUKN,
aMMWHOKUCOTHI,
BUTAMMWHBI 1 Ap.

MoxeT ncnosnb-
30BaTbCa AN
pasnoxeHuns
necTnumaoB.
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Pseudo-
21 monas
putida

Lacto-
22 bacillus
murinus

Acine-
tobacter
23 bohemic-

us

Tricho-
derma
24 afrohar-

zianum

TawkeHTckas 06- TalwkeHTCcKkas 06-

TawkeHTCKasa 06-

NnacTb, BOAa peku nacTb, BOAa pPeku nacTb, BOAa pPeKkn

r. TawkeHT, noysa, 2022

Umnpuunk, 2023 Ynpuunk, 2023

Yupunk, 2023

[pamoTpuyaTesbHblie
NnoJBVXHblE HECMOPOO6-
pasyloLime oanHOYHbIE
nasoukn pasmepom 0,2-
0,3x0,5-0,8 mkm. OnTu-
MasibHasa Temneparypa
Ans pocra +300C.

FpamnonoxunTesibHble
HenoABMXHbIE nanoy-
K1, 4yacto cobuparTcs
B Lenoykn. Pasmep 0,8-
1,0x2,0-4,0 mkm. OnTK-
MasibHas Temneparypa
Ansa pocrta +300C.

FpamoTpuuaTenbHble
CTpOro aspobHble
HenoABMXKHbIE KOKKO-
6akTtepun, pasmep 1,0-
1,5x1,5-2,5 Mkm. OnTu-
MasibHas Temnepartypa
Ans pocta +25-320C.

LiBeT KonoHwuii 3ene-
HbIlA, Kpali KONOHWi
rnagkuii, hopma Ko-
Huauii Subglobose to
ovoid, pasmep KoHUAWi
(pm) 3.1-3.4, chopma
duranuga oT nareHu-
hopMHOro fo amnysno-
BUAHOrO, pasmep ua-
nuga (pm) 3.9-7.2

Mpumensetcsa
B 6uopeme-
anaumn n B
KayecTse 6uo-
AecTpykTopa
HetbTenpoayk-
TOB.

Mpo6noTnK LWmn-
poKoro cnekrpa
nelicTeus.

MoryT 6bITb

NPUYNHOI MHO-
rMX MHEKLMOH-
HbIX MPOLIECCOB.

WrpatoT knio-
4YeByH posb B
MWUKPOBHOM CO-
obLiecTBe u uc-
nonb3yTCcsa BO
MHOruX obna-
CTAX CeNbCKoro
xo3aicTBa n
61MOTEXHOO-
.

BbiBOA 1 pekoMeHpaumn. Takum o6pa3om, BONPOC NOAAEPXKAHUA U 3alUTbl
MUKPOBHOro pasHoo6pasns ropoACcKNX 3KOHWLL CTaBUT BaXKHble 3a4a4yu, KOTOpbIM
Heo6XoANMO yAeNnTb BHMMaHue, B TOM YWCNe: BAUSHWE aHTPOMOreHHbIX hakTo-
pPOB 1 U3MEHEHUIA 3KOHULL Ha MHOTO(YHKLUMOHAbHOCTb MUKPOGHOI 3KOCUCTEMBbI,
B3aMMOCBSA3b MeXAy MUKPOOHbIM pa3Hoobpa3neM 1 340pOBbEM Ye/loBeKa, a Tak-
e BO3MOXHOCTb WCMO/Ib30BaHNSA LIEeHHbIX CBOWCTB MUKPOOPraHU3MOB A1 HYX[,
yesioBeyecTsa.

OTaenecHO cnefdyeT oTMeTUTb paboTy Mo BbiAeneHuo Havwbosnee npeacTasu-
TesbHbIX KyNbTyp, onpejeneHnio nx 6MoTexXHO0rMyeckoro noTeHumana n cosga-
HUIO KOIIeKUMn Hanbonee npeactaBUTESNbHbIX BUAOB MUKPOOPraHM3MOB pas/iny-
HbIX 39KOHML T. TallKeHT 1 TalKeHTCKO o6nacTu, koTopas BkAYaeT 23 wraMmma
6akTepuii, 2 wWTaMMa akTMHOMMLETOB M 3 WTaMMa MUKPOCKOMUYECKMX TPUGOB,
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Tak Kak BCe Bble/leHHble MUKPOOPraHW3Mbl UMEKT OnpesenéHHy NPOMbILLIEH-
HYI0 BaXKHOCTb, KOTOPasi MOXET C/YXWUTb LIeHHbIM WCTOYHWMKOM [/ U3YYeHUs U
[anbHeilwero cnob30BaHUs NoJslyYeHHbIX MUKPOOPraH13MOoB.

O6nacTb NpMMeHeHUs nccnepoBaHuii. Co3gaHHas B pesynbTaTte obcneno-
BaHWSA pas/IMYHbIX IKOHULW T, TalUKEeHT, KONeKuMsi Hanbonee npeacTaBUTEsbHbIX
BMA0B MWUKPOOPraHU3MOB, MOXET C/YXWUTb LEHHbIM MCTOYHWMKOM A7 U3YUYEHUs U
[anbHelwero Ucnoib3oBaHMs NOMYYEHHbIX WTAMMOB B Pa3/iMYHbIX OTPacnsx u
C/TYXMUTb LIeHHbIM UCTOYHUKOM A1 NOlyYeHUs: GUoNpenaparToB LUMPOKOro cnekTpa
nencrteus.

MICTOYHUK pMHAHCMPOBaHMS UCCNefoBaHunii. ViccnegosaHue NpoBOAUINCH 3a cUeT
CPEefCTB rocyapCTBEHHOrO 610/XeTHOro diMHaHCUpoBaHus naéopatopuu GuopasHoobpa-

31 MUKPOOPraHnM3moB VIHCTUTYyTa Mmukpobuonorun AH PY3.
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