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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 (nх106) 

M 
O 
N 
T 
H 

Bac.pse
udoanth
racis и 
Bac. 
mega-
terium  

S. typhi-
murium 
и Bac. 
megateri-
um 

E.coli 
и St. 
albus 

E. 
coli 
и St. aure-
us 

St. 
albus 
и Bac. 
cereus 

S. typhi 
murium 
и St. aure-
us 

E.coli и 
Bac.pseud
oanthracis 

E.coli 
и Bac. 
cereus 

St. 
aureus 
и Bac. 
megateri 
um 

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 6 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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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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M 
O 
N 
T 
H 

Bac.pse
udoanth
racis и 
Bac. 
mega-
terium  

S. typhi-
murium 
и Bac. 
megateri-
um 

E.coli 
и St. 
albus 

E. 
coli 
и St. aure-
us 

St. 
albus 
и Bac. 
cereus 

S. typhi 
murium 
и St. aure-
us 

E.coli и 
Bac.pseud
oanthracis 

E.coli 
и Bac. 
cereus 

St. 
aureus 
и Bac. 
megateri 
um 

1 3 4 1.5 2 3 3 5 3 5 4 3 1 3 2 5 3 3 2 

2 2 3 1.5 1 1 1 3 2 3 1 2 1 6 3 1 1 3 1 

3 3 2 2 1 2 1 3 2 3 1 1 1 4 2 2 1 1.5 1 

4 4 1 4 2 1 0 2 1 2 1 3 0 3 1 4 1 3 0.5 

5 3 0 2 1 3 0 4 1 3 0 2 0 4 0 3 0,5 3 0,5 

6 3 0 1.5 1 1 0 4 1 2 0 1 0 3 0 2 0.5 1 0.5 
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Зақымданбаған мәдениеттер екілік 
(стерильді) топырақ пен Байкал  

облысының саласындағы микробтық 

жасушалар таратпау динамикасы 
 

Аңдатпа 
Топырақ микроорганизмдерінің эко-

логиясы мәселелері барған сайын практи-
калық маңызға ие болуда. Бұл мәселелер 
қоршаған ортаның химиялық және био-
логиялық ластану проблемасымен тығыз 
байланысты. Мұнда топырақ фитопа-
тогендерінің, сондай-ақ олардың өмір 
сүруін тежейтін антагонистік микро-
флораның экологиясын зерттеу маңызды 
мәселелер болып табылады. Белгілі бір 
аймақтағы топырақ микроорганизм-
дерінің экологиясын зерттеуде микро-
боценоздардың қалыптасу жағдайлары, 
микробтық ценоздың құрылымы, Буря-
тияның жекелеген аудандарындағы то-
пырақтың ферментативтік белсенділігі 
ашылатын биологиялық қасиеттерін 
бағалаудың функционалдық сипаттама-
сы маңызды рөл атқарады.  

Түйінді сөздер: топырақ микроор-
ганизмдері, топырақ патогендері, анта-
гонистік микрофлора, Байкал аймағы, 
бинарлы дақылдар 

Материал баспаға 23.05.24 түсті 
 

Динамика численности роста 
микробных клеток бинарных культур в 
стерильной почве и в полевых условиях 

Байкальского региона 
 

Аннотация 
  Все большее практическое значение 

приобретают вопросы экологии почвен-
ных микроорганизмов. С ними тесно свя-
зана проблема химического и биологиче-
ского загрязнения окружающей среды. 
Важным вопросом здесь становится изу-
чение экологии как самих почвенных фи-
топатогенов, так и антагонистической 
микрофлоры, подавляющей их жизнедея-
тельность. Немаловажное значение име-
ет место в изучении вопросов экологии 
почвенных микроорганизмов конкретного 
региона функциональная характеристика 
оценки биологических свойств, в которых 
раскрываются условия формирования 
микробоценозов, структура микробного 
ценоза, ферментативная активность 
почв отдельных районов Бурятии. 
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