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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 5 g
Qo >S5

sampling location t,°C pH MPa 8 Endo S KAA
O [
»

41°19'27.38 N 7,5 CFU/ 2 CFU/
1 69°1535.5"E -40 40 ml 2,7x101 - L }

41°1928.19 N
2 69°1533.35"E -9,0 4,0 3,3x105 1,5x105 8,5x101 5x102 6,45x102

41°1921.4"N 3,5 CFU/ 1CFU/

69°1540.3TE mL 1,3x101 - 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 10n1-10/2 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
41°19'25.26"N !
1 69°16'16.18"E +140 6,0 1,25x101 CFU/ 2,5x102 2,5x102 0,5x101 -

mL
41°1T09.87°N
2 aeiregame 190 50 116x105 10x102 60x103 6,0x101 - )
3 ALP245338'N 1.0 60 345x103 4,0x101 2,5x102 6,0x101 © CFY

69°35'21.42"E mL

41°22'36.33"N “
4 69°31'29 26"E +23,0 50 6,15x10 - 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

(%] ! ! $ p= &

Eg ko g 2 € v > S 2

S & £ Eo 2 R £ = =

# =3 = = £ 89 2 % s

s& & g% = 3® & t £

(7] <

1 - 1,3x103 3,9x106  2,5x103 101 5,9x105 - 10
2 101 2,0x104 3,1x106 - 2,5x10" 1,35x106 5,2x104 2,5x102
3 - 6,0x102 6,1x106 2,5x103 2,5x10' 8,2x105 3,2x104 2,5x103

4 6,0x101 1,3x104 8,1x106 - 2,5x10" 1,22x106 7,0x104 -
5 - 2,5x102 1,15x106 2,5x103 10 4,4x105 3,2x104 2,5x102
6 - 6,0x102 5,35x106 2,5x103 - 3,6x106 3,6x105 2,5x103
7 1,5x101 6,0x101  3,75x106 - 10 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
] One of the most
N - significant bac-
= Gram-positive me- L
. S L . teria in the pro-
Bacillus 17 sophilic bacterium, A .
- - - . duction of indus-
1 licheni- 3 measuring 2-3 uw. )
) . trial enzymes
formis e The optimal growth - alkaline serine
® temperature is +50°C.
< protease and al-
o 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., soil,
2022

2022

Tashkent c., sail,

Tashkent c., soil,
2022

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

Tashkent c., soil,
2022
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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.

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.

[]

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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13

Achro-
mobacter
piechau-
dii

Bacillus
mycoides

Pseudo-
monas
putida

Pseudo-
monas
trivialis

Pseudo-
monas
stutzeri

Bacillus
sp. [4]
cicc
23999-
cicc

Tashkent c., soil,
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 1.0-1.2 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
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N XMMNU4YeCKne TexHoormn

m

m

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
oolystyrene.

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.



15 bacter im-

16

Bacillus
muralis

Psychro-

mobilis

Bacillus
pumilus

Tashkent c., snow cover, 2023

Tashkent c., snow
cover, 2023

Tashkent c., rainwater, 2023

HosocTu Haykn KasaxcTaHa

The organism is char-
acterized by straight
rods measuring 0.7-
0.8 pm in diameter. It
is gram-variable, with
motile single cells and
non-motile cells when
arranged in chains.
The endospores are
ellipsoidal in shape
and are positioned
centrally or paracental-
ly. The optimal growth
temperature ranges
from +20 to +30°C.

This is a non-motile
gram-negative cocco-
bacillus, measuring
0.4-1.8 by 0.4-1.6
pm. The temperature
range for growth
spans from -10 to
+42°C.

The organism con-
sists of small straight
rods (approximately
0.7 pm) with rounded
ends, typically found
alone or in pairs, and
less frequently in
chains. Spore forma-
tion occurs according
to the bacillary type. It
is gram-positive, with
an optimal growth tem-
perature of +37°C.
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This organism
exhibits resis-
tance to 15%
NaCl concen-
tration and is an
indole producer.

It is known to
produce lipase
and esterase.

This organism
produces gib-
berellins and
indole-3-acetic
acid (IAA) and
is capable of
phosphate solu-
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
1.0-15x1.5-2.5 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.
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=8 Gram-positive,
S .
S 3 non-motile rods that
Lacto- & § o often form chains, A broad-spec-
22 bacillus 2 & & measuring 0.8-1.0 x trum orobiotic
murinus 2 x ' 2.0-4.0 pm. The op- P :
‘%S timal temperature for
S = growth is +30°C.
O
g g Gram-negative, strictly
. S = aerobic, non-motile
Acine- QoM - They may be
tobacter @ 2§ coccobacill, measur- responsible for
23 . 2 © & ing 1.0-15x 1525 o
bohemic- G x - : various infec-
us L= & pm. The optimal tem- tious
c o+ . processes.
@ = perature for growth is
S5  +25-32X.
. Colony color is green,
S with smooth colony Tigey play a key
‘\[ edges; conidia are r in microbial
Tricho- ] subglobose to ovoid munities
o1 derma "’ in shape, measuring and are utilized
afrohar- ° 3.1-3.4 pm. The shape vV 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 pm.

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 /1.1.4, NasyTuH H.A.] XXypaeBa P.H.], Xerawn T.B.]
Oprawes P.B.1

]9368KCTaHPeCI‘Iy6/1VIKaCbIEblﬂblMaKa,qu NACBIHbIL, MVIKpOﬁI/IOﬂOFVIﬂ WHCTUTYThI, TawkeHT K.,
B36eKkcTaH

KANANBIK OPTAHbIL MUKPOBNOMbBbIHA AHTPOIMOIMEHA1K XXYKTEMEH1L,
SCEPIH 3EPTTEY HEN31HAE TALWKEHT KANACbl MWKPOOPIAHN3M-
AEP1H1L, T1PW1M11K OPTACbLIHbILU TAHLICTbIPMANDBLI OAKbINOAPBIHbIL,
KONNEKUNACBIH XXACAY

TywHaeme. TawkKeHT K,anacbiHaa K.ap XamblNTblCbiHA MUKPOGUONOTNANBIK, TEKCEPY Xyp-

n3TAr NlactaHy fgapexea apTypni CbiHamanapablil, XUMUANbIK, XaHe MWUKPOOWONOrnanbIK,
KepceTKiLUTepi aHblk,Tanabl. /lacTaHTaH CbiHamanapgbll Tasa ynnnepmMeH canbiCTbipTaHia
MUKPOOTBIK, TO3auAaHybl XOTapbl eKeHAT KBpCenareH. Ynpumk eseluHLy, apHacbiH, TallkeHT

k anacblH XaHe TalKeHT 061bICbIH MUKPOBUONOrnaAnbIK, 3epTrey 6,0x103aelH, oHbILY, blHAae
I 0x1026rkn gewH E. coli To6bIHbIL, 6akTepuanapbliHbil, 6ap ekelwH kepceTn. TallKeHT K,ana-
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CbIHbIL, )0/ GOlbIHAArbl aymMak,Tapbl MEH pekpeauusbik, aliMak,TapbiHbIL TOMbIPaK, ynrinepi-
HE XYpn3TreH MUKPOGUONOTUANBIK, 3epTTey HaTUXeaHae onapbly 6enceHfliniri MeH gambin
Kene xark,aH yp6aHoreHesgen famyblH aHblK,TalTbIH aHbIK,Ta/irfaH MUKpoBMoLLeHO3AapabIL,
anyaH Typniniri aHblK, Tangbl. MMKPOGUONOTUANBIK, 3EPTTEY K,aNa ToMblpak,TapbiHbILl, acipece
KesK xyieneplHeH Kbick,a K,allblK, TbiK,Ta OpHasiack,aH MUKpO6GMOLLeHO3AapbIHbIL canasnbik, Ky-
paMbliHbIL, e3repylH aHblK,Tagbl. TalKeHT K,anacblHbil X0/ 60libiHAATbI X3HE pekpeaunsisbik,
aliMak,TapblHbIL, HErypsibiM TaHbICTbIpMasbl Aak,biiAapbl aik,bIHAANbIN, cunaTTanibl XaHe
onapgbiy, hr3nonorusbik,-6uoxumusnbik, KepceTKimTepi aHblK,Tangsl. Byn MukpoopraHmam-
aep mopdonornanbik, XaHe keliblp pr3nonormanbik,-6MoXMMuAbIK, 6enrinepi 6olibIHLLIA TY-
piHe feiilH aHbik,Tangbl x3aHe Maldi Tof TangaybimeH pactangbl. TalKeHT K,anacbl MeH Tall-
KEHT 06/1bICbIHAArbl 3PTYPN1l 3KOHWLI MUKPOOPraHU3MAepLUL, el TaHbIMan TypneplHly, xuHa-
bl K,ypblngpl, oHbly lulHae 6akTepusnapabiy, 23 WTaMMbl, akTUHOMULETTEPAL, 2 WTaMMbl
X3HE MUKPOCKOMUASBIK, caublpayk,ynak,Tapaplil 3 wraMmbl 6ap. Onap 6enrmi 6ip eHflipicTiK
K,YHObIIbIK,K,a Ue, COHABIK,TaH afiblHfaH MUKpoOpraHn3maepal 3epTTey XaHe ofaH api nainga-
naHy ywlH KyHasl fepekke3 6ona anagbl.

TyiilH ce3pep: 6MoapTypnlnlk, GakTepusinbik, K,aybIMAACTbIK,, TEMNepaTypa, KanasblkK, e3eH
Xenra, K,anasnblk, TOnbIpak,, K,ap XaMblArbICbIHbIL, MUKPOGUOMBI, aHTponoreHalk acep.

ZanHnTguHoBa J/1.1.1, NasyTuH H.A.] XypaeBa P.H.], Xerain 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
AHTPOMOMEHHOW HATPY3K/ HA MUKPOBHOM 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-
KPOOpraHnM3moB B HUX A0 6,0x103 B Tom uncne go 1,0x102BTKM. MNpoBeaeHHble MUKPOBKMO-
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
Ky/bTypbl NPULOPOXHbIX U PEKPeaLMOHHbIX 30H I. TallkeHTa M yCTaHOB/EeHbl MX (U3M0N0-
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
LileHHbIM UCTOYHMKOM A1 U3YYEeHUS U JasibHelllero MCrnosb30BaHus NOSlyYEHHbIX MUKPO-
OopraHnM3mosB.

KntoueBble cnosa: 6uopasHoobpasune, 6GakTepuasibHoe CO06LECTBO, Temneparypa, ro-
poackasi peyHas ceTb, FOPOACKWE MNOYBbl, MUKPOBHOM CHEXHOrO MOKPOBA, aHTPOMOreHHoe
BO34elicTBUeE.
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NEPEBO/ CTATbW / MAKANAHBILU AYJAPMACHI

3anHnTanHoBa J1.1.1 NasyTwuH H.A.L Xypaea 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
MWKPOBHOM 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-
KPOOpraHnM3amos B HUX A0 6,0x103 B Tom uncne go 1,0x102BTKM. MNpoBeaeHHble MUKPOBKMO-
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
KyNbTypbl NPULOPOXHbLIX U PEKPeaLMOHHbIX 30H I. TallkeHTa W yCTaHOB/IeHbl X (U3M0SI0-
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 A/1 U3YYEeHUA U JasibHelLlero MCnoib30BaHus NOYYEHHbIX MUKPO-
opraHnM3MoB.

KntoueBble cnosa: 6uopasHoobpasune, bGakTepuasibHoe c006LWECTBO, Temneparypa, ro-
poackasi peyHas ceTb, rOPOACKMAE MNOYBbl, MUKPOBHOM 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. VIx pa3Hoobpasne CBA3aHO C COCTOSIHUEM MOYBbI U YCTOWUYMBOCTbIO rO-
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-
HUIO, YTO OKa3blBaeT BNWsHME Ha 6uopasHoobpasne MUKpoopraHusMoB. mapo-
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
M3MEHEHNAM B cpefie, YTO OoTpaxaeT 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 M3 OCHOBHbIX MPUYMH WMCYE3HOBEHUSI UM FOMOreHusauuM 6GuopasHoo-
6pa3us, ogHako, B CBA3N C (PYHKUMOHAIbHBIM MHOTO06pa3MeM MNKPOOPraHM3MOB
1 CNOXHOCTbIO TOPOACKOl cpedbl, BNUsHWE yp6aHu3aLmm Ha MUKPO6GHOe pasHoo-
6pa3ve pasMyHbIX 3KOHWLI TpebyeT AeTaslbHbIX UccnefoBaHuiA. M3yyeHne 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 MccnepoBaHuii CNyXunm npobbl, oTo-
6paHHble M3 pa3IMYHbIX SKOTOMOB I. TalKEHT: MoYBa, CHEXHbIA NOKPOB, A0XAe-
Bble BOAbl, BOAbl pekn Unpuuk.

OT6op npo6 nous npoeBoaunu cornacHo NMOCT17.4.4.02-84. OT60p Npob BO-
OHbIX 06pasLoB A4/19 MUKPOBMOIOrMYecKoro aHanmsa nposoannu cornacHo rOCT
31942-2012.

VccnepoBaHve NOYBEHHbIX 06pasLoB NPOBOAUAN Ha Ha/MyMe 3KOS0ro-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-
honornyecknm v KynbTypanbHbiM NpusHakam [7]. Bugosyo naeHTndmkaumo npo-
BOAW/IM C UCNOMb30BaHWEM MeToja Mangun Tod U MOSEKYNAPHO-TEHETUYECKUM
aHanM3oM Ha ocHoBe aHasm3a 16S pPHK.

PesynbTaTbl. CHeXHbIi NOKPOB, 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 M3yyeH CHEXHbI NOKPOB I. TalUKeHT, C Lefblo BbISBNEHNA ero MUKpobuno-
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

KoopauHatel me- © CHe” T g
Ne o ‘(’)“T"60 st pn MMOA o 3Ha0 8 KAA
Patipe®  oc g 8
41°19'27.38"N 7,5 KOE/ 2 KOE/
1 geeas e 4,0 40 w 2,7x101 . ' .

41°1928.19 N

2 egeloaagee 90 40 33«05 15x105 85x101 5x102  645x102
41°1921.4 N 3,5 KOE/ 1 KOE/
8 eoe1sa031 00 A0 Ty, LeA0L - . -

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 peKpeaLMoOHHOIrO0 BOAOMNO/1b30BaHNSA HacefleHUs 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-

MnbTas
Yaneka
MocTrenTa

Ne ¢Ta 0T60pa NPo6 t,°C  pH MMA SHAo MMB
41°19'25.26"N 4,5

1 +140 6,0 1,25x10" 2,5x102 2,5x102 0,5x101 -
69°16'16.18"E KOE/mn

2 41°1T09.87°N +190 50 1,16x1C 1,0x102 6,0x103 6,0x101
69°14'56.12"E ! ' ' ' ' ' . .

3 41°24'53.38"N +170 6,0 3,45x103 4,0x101 2,5x102 6,0x101 1 CRU/ -
69°35'21.42"E mL
41°22'36.33"N

4 +230 5,0 646xt0'1 - 2,5x103 - - R

69°3T29.26"E

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

e} 0 '
@ S ¢ S 2 o &
cC 3 3 > 3
N 28 £ 58 8 g $8
0 = T L 8 F =3 < o F
I o Q- 2 IS = =
g = : S o = z
= 5 X 8
1 1,3x103 3,9x10e 2,5x103 [ 5,9x10e - 101
2 101 r.oxto3 3,1x10e - 2,5x101 1,35x10e s5.2xw 2,5x102
3 - 6,0x102 6,1x10e 2,5x103 2,5x101 8,2x10e 3.rxto3 2,5x103
4 6,0x101 p3xH03 8,1x10e - 2,5x101 1,22x10e T.OxtO3 -
5 2,5x102 1,15x10e 2,5x103 101 4,4x10e 3.rxw03 2,5x102
6 - 6,0x102 5,35x10e 2,5x103 - 3,6x10e 3,6x10e 2,5x103
7 1,5x101 6,0x101 3,75x10e - 101 6,7x10e 1,8x10e 5,0x103

Mpn 3TOM yxyAllalTcs YCN0BUSI pocTa pacTeHuii. OTMEeUYeHO CHWXKeHue uen-
NI0NONNTUYECKUX MUKPOOPraHM3MOB B MPUAOPOXHbBIX NMOYBAX 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 pe3ynbTate o6cnefoBaHns 3KOHWLW T. TallkeHTa, co3AaHa Konnekuust Hau-
6onee npefcTaBUTE/NbHbIX BUAOB MUKPOOPraHNM3MOB, KOTOPAsi MOXET C/TYXMUTb
LLEHHbIM UCTOYHMKOM AN1S1 U3YUYEeHUs U fanbHelero Ncnonb30BaHns NosyyYeHHbIX
wTammoB (Tabnuua 4).

Ta6nuua 4 - Kpatkaa xapaktepucTuka npeacrtaBuTe/IbHbIX BUAOB
MWUKPOOPraHM3MOB 3KOHULL T. TallKeHTa

MecTo

BuotexHonoru-
HassaHne wu parta o
Ne Kpatkoe onucaHune Kpatkoe onucaHue yeckuii noTex-
lwTamma  Bblaene-
unan
HMA
~ OpHa u3 ca-
q MbIX BaXHbIX
N 6akTepuii B
] pamnonoxuTtensHas, npon3BoAcTBe
Bacillus 2 me3othunbHas b6akre- NPOMbILLIIEH-
1 licheni- = pus, 2-3 MkM. OnTu- HbIX hepMeH-
formis £ ManbHas Temneparypa TOB - LUEsoy-
¢ ana pocta +50°C. Haa cepuHoBas
% nporteasa u
'_, anba-amu-
o
= nasa.
< pamBapunabenbHas
g nanoykoBuaHas nog- O6napaet no-
= BMXHas crnopoobpa- TeHuuanom ans
P Bacillus = N sywuwas 6aktepus, noBblILLEHNA
: S o
simplex 2 & Anawvetp 0,7-0,9 MKm. ypOXXanHoCTH
g OnTtumanbHas TeM- 1 pocTa pacte-
~ neparypa Ais pocra HWIA.
= 25-37°C.
8 pamnonoxurenoHas
é noABWXHas cnopoo6- NHAMKaTOPHBII
. .~ Ppasyouwas nanouxa, TecT-opraHusm
Bacillus [N ”
3 cereus Zo 1x3-4 mkM. Xemopra- ONa nuiweson
z N noreTepotpodh. OnTK- NPOMBbILLINEH-
K MasnbHas Temneparypa HOCTW
. - 30-32°C.
u
. KoHKypeHT dhu-
@ TOnaToreHos,
Ex pamoTpuuatenbHas
o) npoayueHT
c noasmxHasi aspobHas
Pantoea LN aHTUOBNOTUKOB,
=« Oaktepus, 0,5-1x1-3
4 agglom- s HekoTopble
T & MKM. OnTumanbHas
erans = NPOAYKTbl MO-
3 Temnepartypa Ansa po-
K cra 28-30°C ryT BbICTynatb
= ' B KayecTBe KOH-
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5

10

Serratia
Tarc-
escens

Listeria
grayi

Stenotro-
phomon-
as malto-
philia

Achro-
mobacter
piechau-
dii

Bacillus
mycoides

Pseudo-
monas
putida

r. TawkeHT, noysa, r. TalkeHT, nousa,

r. TawkeHT, nouysa, r. TallKeHT, Noysa,

r. TallkeHT, nouysa,

r. TallKeHT, noysa,

2022

2022

2022

2022

2022

2022
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Mpsamble NnoaBMXHbIE
(neputpuxu), rpa-
mMoTpuuaTesibHble
nanoukn. Pasmepsl
0,9-2,0x0,5-0,8 MKMm.
OnTtumasnbHas TeM-
nepatypa gas pocra
25-30°C.

pamnonoxuTtensHas,
Hecnopoob6pasytoLas,
HeremonuTuyeckas,
hakynbTaTUBHO-aHas-
po6Has, nofsuxHas
6aktepus, 0,4-0,5x0,5-
2 MKMm. Temnepartyp-
Hblli AnanasoH +3

- +45°C

MoasuxHas rpamoTpu-
LaTtesibHasi nasioyko-
BuaHasa 6akrepus, 0,4-
0,7x0,7-1,8 mkm. ONTU-
ManbHas Temneparypa
ona pocta 32-35°C.

ManouykoBngHasa, noa-
BWXHasA, aspobHas
rpamotpugaresibHas
6aktepus, 0,8-1,2x2,5-
3 MkM. OnTumanbHas
Temneparypa Ans po-
cta 30-35°C.

FpaMnonoXxntenbHble
nasioyukn, HenoaBMX-
Hble, 1,0-1,2x3,0-5,0
MKM. [ljuanasoH Temne-
paTtypbl gnsa pocta ot
+10 po +40°C.

pamoTpuuartenbHble
NoABUXHbIE NasIoUKK,
pacnonoxeHHole no-
napHo, 0,2—0,6 MKm,
aspob, BbipabaTbiBaeT
NMUrMEHT MMOBEPAMNH.
OonTtumanbHas Tem-
nepatypa Ana pocra
+28-30°C.

25

4

O6napaeT aH-
TUMUKPOOGHbLIM
CBOIiCTBOM
6narofaps nur-
MEeHTY Npoauru-
03VHY.

He cuutaeTtcs
naTtoreHom
yenoBeka M Xxu-
BOTH bIX.

fAsnseTca cTu-
MY/IATOPOM poO-
cTa TomMaToB B
yCcnoBusx cone-
BOro cTpecca.

Cnocob6cTtByeT
pPOCTy pacTeHuii
3a cyeT npows-
BoacTea NYKn
ALUK-pe3amu-
Hasbl.

PaccmaTtpusa-
eTcsl B Kave-
CTBE aKTUBHOrO
NHrpeaneHTa
CpeAcTB 3aLiu-
Tbl paCcTEHWIA.

MoxeT ncnosnb-
30BaTbCs B
KayecTBe 6umo-
necTpykTopa
HedpT 1 neHo-
nonucTupona.
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Pseudo-
11 monas
trivialis

Pseudo-
12 monas
stutzeri

Bacillus
SpP. 4]
13 cicc
23999-
cicc

Bacillus
14 .
muralis

Psychro-
15 bacterim-
mobilis

r. TalwkeHT, noysa,

r. TalwkeHT, noyea,

, CHEXXHbIVN

r. TawkeHT

, CHEXHbIIi NOKPOB,

r. TawkeHT

, CHEXHbIN

r. TawkeHT

N XMMNU4YeCKne TexHoormn

2022 2022

2023 nokpos, 2023

nokpos, 2023

dnyopecuupytouias
rpamoTpuuaTenbHas
Me30unnbHas NoaBUX-
Has 6aktepwus, 0,8x1,6-
3,3 MKM. OnTumanbHas
Temnepatypa Ans
pocTta 28-37°C.

pamoTpuuaTtenbHas
nasoykoBuaHas Hec-
nopoo6pasytowan 6ak-
Tepus, AnHa KOTOpoWi
06bI4HO cocTaBnsieT
1-3 MKM, a WwmpuHa

— 0,5-0,8 mkm. OnTun-
ManbHas Temneparypa
ansa pocrta +30-32°C

MpsAmble nanoukun c
3aKpyrneHHbIMW KOHLa-
MU, cnabonoaBuXHbIE
1-1,2*3-10 MKm, no
1-2, uenoykn fo 7.
FpamnonoxumTenbHble.

MpsiMble Nanoyku, Aun-
ameTpom 0,7-0,8 MKMm,
rpameapuabesbHble,
OVNHOUHbIE KNETKU
NOABMXHbI, B LIenoyKax
- HenoaswuxHble. 3HAO-
cnopbl annuncongass-
Holn chopMmbl, pacnona-
raloTca LeHTpasibHO
1N napaueHTpasibHa
OnTumasibHan Temnepa-
Typa ans pocta ot +20
no +30°C.

HenoasuxHasa rpamo-
TpuuaTenbHas KOKKO-
6aktepus, 0,4-1,8*0,4-
1,6 Mkm. lnanasoH
16Temnepatypbl 415
pocta oT -10 go +42°C.
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CTumynatop
pocTa pacTe-
HWIA.

Cnoco6HbI
BOCCTaHaBNU-
BaTb MeTansbl
1 pasnaratb
yrneBoLopoabl,

Xopouwo pacteT
npu +450C.
CnocobeH npo-
ayumposaTb
TepMmocTabunb-
HYl0 acTepasy.

YcToitumnsa K
15% KOHLEeH-
Tpauumn NacCl.
MpoayueHT
nHgona.

MpoayueHT
nvnasbl K acTe-
pasbl.
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Heb6onblume npsivibie
nasioukn (0Koso 0,7 MKm)
C 3aKPyr/IEHHbIMN KOHLIa-
MY, YaLlle PacrofioXeHb!
OAVHOYHO WM Mapamu,
pexe - uenoykamn. OTme-
yaeTcsi CnopoobpasoBaHme
1o GaLmnnspHoOMy Tuny.
"pamnonoxurensHa. On-
TUMasbHas Temneparypa
ona pocra +37°C.

MoaBuXHbIE Nafoykn ¢
NONAPHBIMW XTyTuKa-
mn, 1-1,5x1,5-2,5 MKwMm,
hnroopecueHuna 3ene-
HoBaToro ugeta. OnTu-
ManbHas Temnepatypa
nns pocra +28°C.

[paMmnonoxuTesnbHble
KOKKW, 06bIlYHO OT 1,2
0o 1,4 mkm B gname-
Tpe. OnTumanbHas
Temneparypa Ansa po-
cta +30-37°C.

Bua rpaMnonoxuTens-
HbIX CMOpPoo6pasyLmnx
a3pob6HbIX BakTepuii,
0,7x2-8 MkMm. [mana3oH
Temneparypbl AN po-
cta ot +50C po +45°C.

IpamoTpuuatencHble
KOpOTKME nyx/ible na-
noykn pasmepom 1,0-
1,5x1,5-2,5 Mkm. OnTun

. MasibHasi Temnepartypa

ansa pocta 33-35°C.
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MpoayueHT rmbé-
6€epesiMHoOB 1
NYK. CnocobeH
K pacTBOPEHUIO
hoccpaToB.

MpoayueHT
aHTMONOTNKOB,
6nopecTpykTop
opraHuyecknx
COeAUHEHWIA.
Mcnonbsyetcsa
ans dutopeme-
anauun noys.

MoxeT Bbl3bl-
BaTb MHpekuno
y naumeHToB €
HapyLeHHbIM
UMMYHUTETOM.

MoxeT BbICTy-
natb B Kaue-
CTBE aHTaroHu-
cTa K natore-
Ham. CnocobeH
npoayuupoBarb
aHTUBNOTUKN,
aMMWHOKUCOTHI,
BUTaAMMUHBI 1 Ap.

MoxeT ncnonb-
30BaTbCA AN
pasnoxeHuns
necTnumaoB.
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.
S 2, MpamoTpuLaTenbHbie MpumerseTcs
= = nogswxHble HECNOPOO6- B Gnopeme-

Pseudo- & S N pasyiouime OfMHOUHbIE Avalun n B
21 monas E 2 § nanoykn pasmepom 0,2- KayecTBe 610-
putida 53 0,3x0,5-0,8 mkm. OnTK- AecTpykropa
3 5 5 MasbHas Temneparypa HedTeNpoAyK-
g g nnsa pocta +30°C. TOB.
\
‘S %m MpamnonoxuTesnbHble
= =& HenoaBMXHbIe nanou-
Lacto- ¢ 8N, yacTo cobuparoTcs Mpo6uoTnK Wwu-
22 bacillus = 8 ¥ B uenoukn. Pasmep 0,8- pOKOro cnekTpa
murinus § 53 1,0x2,0-4,0 mkMm. OnNTK- nencTeus.
3 § 5 ManbHas Temnepatypa
= g nns pocta +30°C.
.
'8 %m rpamoTpuLaTensHbie
Acine- g z% CTPOro aspoGHble MoryT GbITb
o3 tobacter s geno,qsmmble KOKKOl'O MPUUNHONA MHO-
bohemic- % 23 1a§(;§%m-g’5p$ime%n+m- rMX UH(EKLMNOH-
us 3 é £ wmanbHas TemnepaTtypa HbIX NPOLIECCOB.
8 @7 pns pocra +25-32°C.
=
g LiBeT KonoHwii 3ene- zgsaﬁT SQ}: R
N HbIiA, Kpai KONOHWiA L 1, gm Yo p
d  rnagkwii, doopma Ko- MMKPOGHOM co-
Tricho- ®  huauit Subglobose to W raw w5l o6ujecTse u uc-
5 derma 2  ovoid, pasmep kounauii L * A «*+  NoMb3ylOTCS BO
afrohar- < (pm) 3.1-3.4, dhopma MHOTMX 06/1a-
zianum é thuanupa ot nareHu- CTSIX CeNbCKOro
3 dopmHOro go amnyno- X035icTBa 1
3 BUAHOTO, pasmep ua- 6UOTEXHONO-
= nvpa (yTt) 3.9-7.2 o

BbIBOA W pekoMeHaauuun. Takum o6pasom, BONpoc NogAepxaHus v 3awuTbl

MUKPOGHOIo pa3Hoo6pasnst TOPoACKMX SKOHWLL CTABUT BaXKHble 3aauu, KOTOPbLIM
HEOo6X0AMMO YAENNTb BHUMAHWE, B TOM YMC/E: B/IMSIHWE aHTPONOTEHHbIX (0aKTo-
POB 1 M3MEHEHUIH SKOHWLL HAa MHOTOMYHKLMOHAIbHOCTb MUKPOGHO SKOCUCTEMBI,
B3aMMOCBSI3b MEXY MUKPOGHbLIM pasHoo6pasnmeM U 340pOBLEM YesloBeka, a Tak-
€ BO3MOXHOCTb WCMO/Ib30BAHUS LIEHHbIX CBOWCTB MWKPOOPraHW3MOB A HYX[,
uenoBeyecTsa.

OTaensbHo cneayeT oTMeTUTb PaBoTy Mo BbliaeneHuto Hambosnee npeacTaBu-
Te/NbHbIX Ky/NbTyp, ONpeAeneHnio X GUOTEXHOOrMYecKoro noTeHuana u cosaa-
HUIO KONMEKUMM Hanbonee NpeacTaBuTeNbHbIX BUAOB MUKPOOPraHU3MOB pasfny-
HbIX 3KOHMLL T. TalWKeHT 1 TallkeHTCKon 061acTu, KoTopas BKIYaeT 23 wWramma
6akTepuit, 2 WTaMma akTMHOMWLETOB ¥ 3 LuTammMa MUKPOCKOMUYECKUX rpu6os,
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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 NpuMMeHeHUs nccnepoBaHuii. Co3gaHHasi B pesynbTaTe 06cneso-
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
CPEeACTB rocyapCTBEHHOrO 610/XEeTHOro (iMHaHCUpoBaHus naéopatopuu GuopasHoobpa-

31 MUKPOOPraHnM3moB VIHCTUTYyTa Mmukpobuonorun AH PY3.

References /Cnucok nutepaTypbl (CM. cTpaHuua 16)
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