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Summary

Currently, the issues surrounding the
ecology of soil microorganisms are gaining
an increasing amount of practical im-
portance. The issue of the contamination of
the environment by chemical and biological
agents is located in close proximity to them.
Therefore, it is of utmost significance to in-
vestigate the ecology of both the soil patho-
gens and the microflora that are antagonis-
tic to them, as this inhibits the life activities
of the pathogens. While conducting research
on the ecology of soil microorganisms, it is
essential to take into consideration the loca-
tion of a specific region, the functional char-
acteristics of biological properties that es-
tablish the conditions for the formation of
microbial coenoses, the structure of micro-
bial cenosis, and the enzymatic activity of
soils in specific districts of Buryatia.
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Introduction. The microbial associa-
tion involved in the normal cenosis, create a
«microbial landscape». There are different
types of ratios between prevailing and sub-
types of microorganisms: apathetic, syner-
getic, antagonistic; and each type is biologi-
cally justified, because in the end, it is nec-
essary to implement a kind of «automatic
regulation» of the complex symbiotic rela-
tionships formed during a long evolution
between macro - and microorganisms. Be-
tween true parasitism and authentic sapro-
phytism there is a group of intermediate re-
lations, which can be called antagonistic and
associative.

Special attention deserves one of the
types of relations - antagonism of microbes.
The study of this phenomenon represents a
vast field of studies to determine its biologi-
cal essence and practical use of the most ac-
tive antagonists to inhibit the development
of the sensitized pathogenic bacteria [1].

Activity and the possibilities of antag-
onistic microbes are still very poorly investi-
gated. Little is known about the nature and
the way of formation of antibiotic substanc-
es and less is known about their mechanism
of action [3].

Materials and methods. For bacterio-
logical examination of soil samples of the
following soil types were selected: cryogen-
ic meadow chernozem soil (arable land),
cryogenic meadow soil (arable land), cryo-
genic grey forest soil (wild land), cryogenic
grey forest soil (wild land), cryogenic grey
forest soil (forest), farinaceous calcareous
chernozem selected in Eravninskiy and Bi-
churskiy areas [4].

In laboratory experiments we used
avirulent and virulent strains isolated from
different natural sources, and Museum cul-
ture from the Museum of living cultures of
the Department of Microbiology, Virology
and Ice BSAA named after V. R. Filippov:
Bac. antracis STI, Bac. antracis pieces 55,
Bac. cereus, Bac. 89 PCs. megaterium, Bac.
pseudoanthracis, Bac. L2 subtilis, E. coli
25922 PCs, List. monocytogenes PCs 1219,
St. albus, St. aureus, S. typhimurium pieces
79, 79 B. mycoides, B. mesentericus 70. The
study of morphological, cultural, tinctorial,
biochemical and pathogenic properties of
microbial cultures has been conducted by
methods of General Microbiology (Birger
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M. O., 1983; Gerhard F., 1983). For light
microscopy, microscopes MBI-6, ICBM,
illuminator OI-19 were used. To study tinc-
torial properties of microorganisms smears
stained by gram, Romanovsky-gimsa, Tru-
jillo. The character of growth was studied in
liquid and solid nutrient media, pigmentiro-
vanie (MPA, MPB, KAA, environments,
gissa, Endo, Levin, Ploskireva, bismuth-
sulfite agar).

For identification and differentiation
of microbial cultures there biochemical
properties were studied. A system of indica-
tor papers (SIB) was used for identification
the microorganisms of the Enterobacteri-
aceae population of the Gorky Research In-
stitute of Epidemiology of the Ministry of
Healthcare [5,6].

Antagonistic interaction between mi-
croorganisms was determined by several
methods: 1) method of agar blocks (Gauze,
G. F., 1958), 2) the method of line sowing
3) the method of hole sowing.

Experimental data were processed by
the method of variation statistics on the
Chair of computer science and technology
of the BSAA named after. V. R. Filippov.

Results and discusion. The results of
the study showed that for cultures Bac.
pseudoanthracis and Bac. megaterium, E.
coli and St. aureus, Salm. typhimurium and
St. aureus, E. coli and Bac. pseudoanthracis
the maximum yield of microbial mass was
after one month of cultivation, and a signifi-
cant number of binary culture cells belonged
to the first culture - antagonist. For such
crops as Salm. tiphimurium and Bac. mega-
terium, E. coli and St. albus, St. albus and
Bac. cereus, E. coli and Bac. cereus, St. au-
reus and Bac. megaterium the maximum
number of cells was observed after the sec-
ond month of the experiment.

Also, a significant proportion of cells
for each binary culture is the culture of the
antagonist. After five months of experiment
set the allocation of the suppressed culture
from Bac. pseudoanthracis and Bac. mega-
terium, Salm. typhimurium and Bac. mega-
terium, E. coli and St. albus, St. albus and
Bac. cereus, E. coli and Bac. cereus, E. coli
and Bac. pseudoanthracis has been entirely
ceased (Table 1).

Table 1. Proliferation dynamics of microbial cells of binary cultures in germ-free

soil (nx106).
M |Bacpse |S. typhi-|E.coli E. St. S. typhi E.coli w|E.coli St.
O |udoanth | murium u St. coli albus murium Bac.pseud |u Bac. | aureus
N |racism |m Bac. | albus u St aure- | u Bac. |n St. aure- | oanthracis | cereus u Bac.
T |Bac. megateri- us cereus us megateri
H |mega- |um um

terium

1 6 5 |7 6 10 |7 12 (10 |12 |10 |15 |9 15 |12 |5 5 16 |7
2 |5 3 |8 6 17 |9 10 |5 17 |10 |12 |5 6 2 7 8 12 |10
3 16 2 |5 3 15 |5 10 |3 16 |5 12 |5 16 |8 13 |1 15 |5
4 |4 3 |4 1 15 |1 12 |2 12 |1 18 |3 18 |2 12 |1 13 |2
5 |3 0 |5 0 10 |0 8 1 8 0 15 |2 12 |0 14 (0,5 |12 0,5
6 10 |0 |6 0 8 0 10 |1 10 |0 8 0 3 0 10 |0 12 |0

Thus, there has been observed the inhi-
bition of population growth of suppressed
culture in the competition for nutrient sub-
strates, where the microbe-antagonist domi-
nated. In all cases when the isolation of sup-
pressed culture was stopped the quantitative
decline in the number of cells of the germ-
antagonist was observed at the same time [3].

While studying microbial binary cul-
tures (Bac. pseudoanthracis and Bac. mega-
terium, E. coli and St. aureus, Salm. typhi-
murium and St. aureus, E. coli and Bac.
pseudoanthracis, Salm. typhimurium and
Bac. megaterium, E. coli and St. albus, St.
albus and Bac. cereus, E. coli and Bac. cere-
us, St. aureus and Bac. Megaterium) in the
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Table 2. Population dynamics of binary cu

ltures in field conditions [nx10°]

M |Bacpse |S. typhi-|E.coli E. St. S. typhi E.coli wu|E.coli St.

O |udoanth | murium u St coli albus murium Bac.pseud |n Bac. | aureus

N |racism |m Bac. | albus u St aure- | n Bac. |u St aure- | oanthracis | cereus u Bac.

T |Bac. megateri- us cereus us megateri

H |mega- |um um
terium

V13 1471512 |3 |3 |5 (3 (5 |4 (3 |1 |3 |2 |5 (3 |3 |2

202 (3151 (1 |1 3 {2 (3 |1 (2 |1 |6 (3 |1 |1 |3 |1

3003 1202 (1 2 1 (3 {2 (3 |1 |1 |1 |4 |2 |2 |1 |L5]1

4 14 /114 {2 (1 |0 |2 |1 (2 |1 (3 {0 (3 |1 |4 |1 |3 |05

5131012 (1 (3 |0 (4 |1 |3 |0 |2 |0 |4 (0 |3 (05]3 |05

6 |3 |0 |L.5(1 |1 |0 (4 |1 |2 |0 |1 |0 |3 (0 |2 (05]|1 |05

field the selection of the bacteria was differ-
ent. The number of microbes depended on
climatic conditions.

For the winter-spring period the num-
ber of microbial cells of the test sites had a
tendency to increase associated with the in-
crease in temperature of the environment
[7]. And at the same time the opposite trend
was observed for decreasing the size and
lack of growth in summer. This is due to
activation of biochemical processes in the
soil, which had a negative impact on the
growth and reproduction of microbes. At the
same time, the quantitative characteristics of
these cultures under field conditions confirm
the results of number in terms of binary cul-
tures in sterile soil (Table 2).

Conclusion. An investigation into
the growth patterns of microbial cells in two
-species cultures in sterile soil and in natural
settings in the Baikal region provides valua-
ble knowledge about the behaviour and rela-
tionships of microorganisms in different
habitats. Binary cultures in sterile soil ex-
hibited rapid initial growth as a result of the
absence of competitive and antagonistic mi-
crobial communities. This facilitated the ex-
amination of inherent growth patterns and
interactions among the matched microbial
species [8,9,10].

On the other hand, the conditions in
the field were more intricate and competi-
tive, which had a substantial impact on the
growth and spread of microorganisms [11].
The native microbial populations and envi-
ronmental conditions, such as temperature,

moisture, and nutrient availability, influ-
enced the growth and interaction patterns
found in the binary cultures significantly.
The associations between introduced and
native microorganisms were characterised
by antagonism and synergy, resulting in dis-
tinct proliferation results compared to sterile
circumstances.

These findings emphasise the signifi-
cance of context-specific conditions in in-
vestigations of microbial ecology. Although
sterile soil experiments allow for the manip-
ulation of variables to study basic interac-
tions, field research provide a more authen-
tic view of microbial behaviour in actual
environments. The study emphasises the im-
portance of combining laboratory and field
methods to gain a thorough understanding of
microbial dynamics. This understanding is
crucial for implementing agricultural prac-
tices, managing the environment, and con-
ducting bioremediation in the Baikal region
and other areas.
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3aKpimoanoazan maoenuemmep eKijiiK
(cmepunvoi) monwvipak nen baiikan
00ILICHIHBIH CANACLIHOAbL MUKDPOOMBIK,
JHcacywianap mapamnay OUHAMUKACHL

Anoamna

Tonvipax MukpoopeaHusmMoepiniy 9Ko-
JI02UACHL Macenenepi bapean catibli npaKmu-
Kanvlk maywlzea ue oonyoa. byn macenenep
KOpUagan opmanvly XUMUSLGIK JiCIHe OUO-
JIOCUANBIK IACMAHY NPOOIEeMACLIMEH Mbl2bl3
oatinanvicmol. Mynoa monvipax umona-
MoeceHOepiniy, COHOAU-aK O0aapoObly OMIp
CYpYIH medceumin aHma2oHUCmiK MUKpo-
Gropansiy 9KON02UACHIH 3epmme) MaKbl30bl
Macenenep 0onvin mabdwiiaovl. beneini Oip
auMaKmagel  MONLIPAK, — MUKDPOOP2SAHUIM-
O€piHiy 9KONO2UACHIH 3epmmeyoe MUKPO-
O0YeH030apobly KAIbINMAcy Hca20ainapbl,
MUKDOOMBIK YeHO30blY KYpbliviMbl, byps-
MUSIHBIY JiceKeNe2eH aAyOaHOAPbIHOAgbL MOo-
nelpaKkmoly hepmenmamuemix Oencenoinici
auibliameld  OUONOSUANLIK — KaCUemmepiH
bazanayoviy QYHKYUOHANOLIK cunammama-
Cbl MaybI30bl POJI AMKAPAODL.

Tyiiinoi ce3zodep: monvlpax MUKpoop-
2anu3Moepi, Monvlpax namo2eHoepi, aHma-
2onucmix muxpognopa, baiikan aiimazvl,
Ounapnvl 0axwvLiOap

Mamepuan 6acnaza 23.05.24 mycmi

Jlunamuka uucieHnocmu pocma
MUKPOOHBIX K/1IeMOK OUHAPHBIX KYJIbHYD 6
CMepuIbHOll NOY6e U 6 NOJ1EBbIX YCI08UAX

Baiikanvckozo pecuona

Annomauusn

Bce bonvee npakmuueckoe 3nayenue
npuobpemarom 60npoCvl IKON02UU NOUEEH-
HbIX Mukpoopeanuzmos. C HuMu mecHo cési-
3ana npobrema Xumuieckozo u buonozuve-
CKO20 3a2pA3HEHUsl OKpYxcarouel cpeowl.
Baoicnvim 6onpocom 30ecy cmanosumces uzy-
YyeHue IKON02UU KAK CamMux NOY8eHHbIX pu-
MoNnamo2eH08, maxk u aHma2oHUCMU4ecKol
MUKpOIIOpbl, nodasisoujeli ux HcusHeoes-
menvHocmy. Hemanoeasicnoe snauenue ume-
em Mecmo 8 U3yueHuu 60npoco8 IKON02UU
NOYGEHHBIX MUKPOOP2SAHUZMOB KOHKPEMHO20
PpecuUoHa PYHKYUOHANbHASL XAPAKMEPUCUKA
OYeHKU OUON02UUECKUX CBOLICNE, 8 KOMOPbLIX
PACKPbIBAIOMCSL  YCN08UA  (POPMUPOBAHUSA
MUKPOOOYEH0308, CMPYKMYPA MUKPOOHO20
yenosa, (hepmMeHmamusHas aKMueHOCMb
noye omoenbHblX paonos bypamuu.
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Kntouesvie cnosa: nousennvie mMuk-
POOp2aHU3MbL, NOYBEHHbIE NAMO2EHbl, AH-
mazoHucmudeckas Mukpoguopa, batixano-
CKUlL pe2uoH, OUHapHvle Kylbmypbl
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