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MICROBIOTA OF GREENHOUSE SOILS
IN WHEAT SELECTION

A system of agrotechnical and reclamation works is used to obtain a high-yielding and high-quality selection wheat. These
works result in significant changes in both the components of the original landscape and the whole complex. It is known
that the quantitative and qualitative composition of soil microbiota adequately reflects the degree of anthropogenic load,
therefore it is used as a diagnostic indicator when estimating the ecological state of soil. The aim of this work was to ana-
lyze the soil microbiota of the phytotron-selection complex of the V.M. Remeslo Myronivskyi Wheat Institute using various
agricultural technologies to obtain high-quality breeding material for winter wheat (Triticum aestivum L.). The specializa-
tion of this plant-breeding center was instrumental in using grow rooms according to the monoculture phylum. Methods.
Classical microbiological and statistical techniques were used in the research. Microbiological analyses were performed
by the technique of dilution of soil suspensions using nutrient-selective media. The total number of ammonifying, spore-
forming bacteria, streptomycetes, bacteria that absorb mineral nitrogen, oligonitrophilic and cellulose-destroying micro-
organisms, microscopic fungi, as well as bacteria growing on agar soil, was taken into account. Microbial biomass was
calculated on the basis of data on the number and size of cells, taking their specific gravity at 1.08 g/cm?>. Indicators of the
frequency and density of species were used to determine typical and dominant species. Additionally, the qualitative com-
position of bacteria, microscopic fungi, and streptomycetes has been determined. Results. It has been established that use
of cattle manure at a rate of 100 t/ha as well as the cultivation of break crops (radish, winter bird rape) has positive effects
on the biological activity of soil and the biomass of soil microorganisms. The intensity of CO, emission in this variant with
fertilisization was 2.5 times higher than in control. Similar patterns were observed for O, absorption. It was noticed that
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the processes of mineralization of the organic component of grow rooms soil are more active than in a field. The mecha-
nism of managing the microbiological condition of greenhouse soil through the introduction of crop rotation of vegetables
(cucumber, tomato) and medicinal tropical crops (kalanchoe), break crops (radish, winterbirdrape) and the application of
organic fertilizers and growing green manure had a positive effect on the quality of winter wheat. The mastered crop rota-
tion in these facilities was carried out without using electricity to maintain light and temperature conditions of cultivation.
It has been established that the index of earth-balls biofouling with azotobacter did not change in these constructions over
the research period. The dynamics of the amount of streptomycetes, myxomycetes, and spore bacteria testifies to the fact
that, on the average, these indices in the grow rooms and in the field do not significantly differ. Conclusions. The micro-
biological analysis of soil in the grow rooms and the research results show that it is expedient to introduce crop rotation in
grow rooms. Unlike field conditions, where the study of microbiological relationships in the system «soil - microorganism
- plant» determines soil fertility trends, in the artificial climate of knowledge and management of such relationships will
largely determine the success of breeding practice, including obtaining high-quality primary breeding material of winter

wheat and will significantly increase the profitability of the use of such objects of artificial climate.

Keywords: soil microbiota, biological activity of soil, wheat, crop rotations, green crops, medicinal-tropical crops.

Any anthropogenic impact on soil destroys the
development of soil processes, which significantly
disrupts of the soil microbial community, as the
microorganisms are highly sensitive reagents to any
environmental changes. It is known that qualitative
and quantitative composition of soil microbiota
adequately reflects the level of the anthropogen-
ic load, therefore it is used as a diagnostical index
when estimating an ecological state of soil (Patyka
et al., 2008; Patyka et al., 1993; Patyka et al., 2007;
Patyka & Volkogon, 2024; Salesda et al., 2020).

The development of certain soil microbial and
their community, as well as the nature of soil-for-
mation process depends on the number of an-
thropogenic factors — the dose and the forms of
manure, soil treatment, unvaried crops growing
and crops rotation, the use of growth regulators
and pesticides etc. (Furdychko, 2014; Patyka et
al., 1993; Patyka et al., 2007).

A system of agrotechnical and reclamation
works is used to obtain a high-yielding and
high-quality selection wheat. These works result
in significant changes in the components of the
original landscape as well as to the whole com-
plex (Gadzalo et al., 2019; Patyka et al., 1993;
Petrychenko et al., 2018). To have a high-quality
and ecological produce, it is expedient to improve
a fertilizer system as well as to develop scientific
basis for its use in land husbandry (Badreiner
& Talak, 1998; Patyka et al., 2008; Patyka et al.,
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1993; Patyka et al., 2007; Patyka & Volkogon,
2024; Symochko et al.,, 2010; Melnyk, 2005). A
theoretical basis of the fertilizer system in a crop
rotation is plants-soil environment relation, in-
cluding microorganisms which live in it.

In the process of its activity, microbiota creates
some conditions for the development of other
forms of life. But the array of questions related to
some changes in the activity of microorganisms as
well as in biochemical processes, which take place
in soil in the process of plants growing, is rather
complicated and in many aspects has not been elu-
cidated yet (Gadzalo etal., 2019; Patyka et al., 2008;
Patyka et al., 2007; Patyka & Volkogon, 2024).

Therefore, the study of the peculiarities of the
functioning of the microbial cenosis of the soil
of greenhouses in the cultivation of Triticum is
certainly of theoretical interest and is of great
practical importance, particularly in terms of se-
lection of this culture. The aim of this work was
to study the soil microbiota of the phytotron-se-
lection complex of the Myronivskyi Wheat Insti-
tute. Using different agricultural technologies to
obtain high-quality breeding material for winter
wheat (Triticum aestivum L.).

Materials and Methods. On the basis of selec-
tion stationary experiments in the greenhouses
of the phytotron-selection complex at the V.M.
Remeslo Myronivskyi Institute of Wheat, the in-
fluence of different agricultural technologies for
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the selection of winter wheat on the composition
and biological activity of soil microbiota was
studied (Table 1).

Soil samples from Triticum were taken from a
layer of 1—15 cm. The research was conducted
for 3 years from 2022 to 2024. The tables, graphs
and figures below present the average data for
the research period.

Microbiological studies of the soil were per-
formed on fresh samples by the soil dilutions meth-
od on dense and liquid nutrient media, guided by
appropriate methods in the laboratory of soil mi-
crobiology at the Institute of Agricultural Micro-
biology, NAAS, Chernihiv (Volkogon et al., 2010).

Microbiological analyses were performed by
the dilution method of soil suspensions using
nutrient-selective media (Pisarenko et al., 2008;
Volkogon et al., 2010). The following microorgan-
isms were considered: the total number of am-
monifying bacteria on meat peptone agar (MPA),
spore-forming bacteria — meat-wort agar (MPA
+ WA), streptomycetes and bacteria that absorb
mineral nitrogen — starch-ammonia agar, micro-
organisms (SAA) in Ashby’s medium, cellulose-de-
stroying in Hutchinson’s medium, microscopic fun-
gi — wort agar (WA); in addition, bacteria growing
on agar soil extract (SE) were taken into account.

When studying the species composition of
non-spore bacteria, we used a nutrient medium
of the following composition: 1 liter of cabbage
broth (100 g of cabbage per 1 liter of water), 25
mL of beer wort, 1.25 mL of corn extract, pH
7.0—7.2 (Philippot et al., 2012).

Microbial biomass was calculated on the basis
of data on the number and size of cells, taking their
specific gravity at 1.08 g/cm® (Kucherenko et al,,
2001; Pisarenko et al., 2008; Volkogon et al., 2010).
The time of one generation of bacteria was calculat-
ed by the formula: g = tlg2/(Igf — Igb) (Morgan et
al., 2018; Volkogon et al., 2010), and the number of
generations — by dividing the total number of hours
over the periods of increasing cell numbers by the
average generation time. The size of bacterial cell
productivity and bacterial biomass production were
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determined by summing all significant increases in
the number or, accordingly, bacterial biomass dur-
ing the observation period (Kucherenko et al., 2001;
Philippot et al., 2012; Volkogon et al., 2010).

To determine the typical and dominant spe-
cies of microorganisms, we used an average soil
sample based on 20—25 samples taken from
different locations in the study area. Indicators
of frequency and density of species were used to
determine the typical and dominant species. The
typical species accounted for more than 33%, and
dominant ones — for at least 10% of all species.

The number of microorganisms in the main
groups (in three replications) was determined by

Table 1. Crops rotation
in grow rooms and greenhouses

Object Year Crop
Winter wheat sowing 2022 winter wheat
without crop rotation 2023 winter wheat
2024 winter wheat
Field 2 winter wheat, 2022 tomatoes
Fields 1,3 tomatoes 2023 winter wheat
2024 tomatoes
Vegetables 2022 cucumber
2023 tomatoes
2024 cucumber
Field 1 winter wheat, 2022 winter wheat
Fields 2, 3 tomatoes 2023 tomatoes
2024 tomatoes
Field 1 tomatoes, 2022 tomatoes
Fields 2, 3 cover crop 2023 kalanchoe
2024 cover crop
Fields 1, 3 winter wheat, 2022 winter wheat
Field 2 tomatoes 2023 tomatoes
2024 winter wheat
Field 1 winter wheat, 2022 winter wheat
Field 2 kolanchoe, 2023 kalanchoe
Field 3 cucumber 2024 cucumber
Fields 1, 2 spring wheat, 2022 spring wheat
Field 3 tomatoes 2023 spring wheat
2024 tomatoes
49
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the method of microbiological sowing of soil sus-
pension on solid nutrient media and expressed
in colony-forming units (CFU): the total number
of microorganisms in the soil — on Zviahint-
sev’s medium; the total number of aerobic nitro-
gen-fixing bacteria (oligotrophic, azotobacter) —
on Eshbi's medium; microorganisms of inorganic
nitrogen-compounds assimilation and actinomy-
cetes — on starch-and-ammonia agar; fungal mi-
crobiota — on wort agar-agar; and oligotrophic
bacteria — on starvation agar (Kucherenko et al.,
2001; Philippot et al., 2012; Volkogon et al., 2010).

For statistical processing of the data, calcu-
lations of the arithmetic mean and its standard
error were performed.

Qualitative bacteria composition was deter-
mined according to the characteristics given in
Bergey’s manual (Brenner et al., 2005).

The intensity of soil «breathing» was deter-
mined by CO, emission and O, absorption apply-
ing a manometric technique using a Warburg’s ap-
paratus (Volkogon et al., 2010). Ammonifying soil
activity was determined according to the intensity
of peptone mineralization, nitrifying soil activity
was determined when forming soil into compost
adding a solution of (NH,)),SO, (Kucherenko etal.,
2001; Philippot et al., 2012; Volkogon et al., 2010).

Statistical experimental data processing was
handled according to B. A. Dospehov’s tech-
nique (Docherty & Gutknecht, 2019; Patyka &
Volkogon, 2024).

Results. The concentration and specialization
of selection centers having special grow rooms
(such as the V.M. Remeslo Myronivskyi Insti-
tute of Wheat) resulted in saturation with grain
crops. However, after repeated sowings of these
crops in the same place, in grow rooms or green-
houses, the so called «soil exhaustion» is ob-
served and the crop yield decreases.

When studying the reason for this, it was
shown that systematic penetration of grain crops
remnants (of wheat) into the soil has a negative
impact on soil microbiota. This is manifested by
the decreased activity of all biological processes
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which take place in the soil, as well as in deterio-
ration in the conditions for plant growth.

Growing wheat under monoculture condi-
tions results in some changes in the proportion
of the main physiological groups of microor-
ganisms: the amount of micromycetes, strepto-
mycetes, and sporebacteriain increases, and the
amount of active metabolizing bacteria and free
nitrogen fixers decreases (Table 2). It has been
shown that different groups responded differ-
ently to the crops. Wheat growing under condi-
tions of monoculture results in decreasing both
microorganism’s amount and biomass in the soil.
Thus, the number of bacteria able to form colo-
nies on soil agar under growing cover crops in
crop rotation was 3.6 times that under monocul-
ture, under kalanchoe and cucumber growing —
3.1 times, and under spring wheat and tomatoes
growing — 3.7 times that under monoculture.

It was established that the use of cattle manure
at a rate of 100 t/ha and the cultivation of break
crops (radish, winter bird rape) have positive ef-
fects on the biological activity of soil as well as
on the biomass of soil microorganisms. The in-
tensity of CO, emission in this variant with fer-
tilisization was 2.5 times that in control. Similar
patterns were observed for O, absorption.

The bacterial biomass in the cultivation of
cover crops, spring wheat, tomatoes doubled
that when growing in monoculture; the number
of oligotrophic bacteria involved in the conver-
sion of organic matter residues and streptomy-
cetes doubled as well. The content of microscop-
ic fungi remained at the same level (Table 2).

An increase in the number of bacilli and strepto-
mycetes in soil when using cover crops and growing
vegetable crops plants testifies to a much higher di-
struction of an organic substance. These groups of
organisms consume compounds that are beyond the
reach of non-spore bacteria but are developed on a
substrate that is poor in available compounds (Paty-
ka et al., 2008; Symochko et al., 2010). If compare
the variants with the use of cover crops or vegeta-
ble crops and the control variant, they are fare worse
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than mentioned above variants. Cellulose-ferment-
ing microorganisms are indicators of mobilizing
processes in soil. By our data (Table 2), the content
of these microorganisms is 2.5 — 7.2 times higher
than in the cultivation of vegetable and medicinal
tropical crops in comparison with the control (sow-
ing cereals without crop rotation). Growing of wheat
selection material using crop rotation supplies 60%
and more and is fare worse in the number of cellu-
lose-fermenting microorganisms than in the vari-
ants when growing cover crops and vegetable plants.

Thus, the obtained data confirm the research
results of other authors (Patyka et al., 2008; Paty-
ka et al., 2007; Symochko et al., 2010) concern-
ing the fact that mobilizing processes in the soil
intensify under the application of green manure.

The same changes were found out in the dy-
namics of microflora number, which was, ev-
idently, conditioned by certain processes of the
supply of organic matter and dissimilation, which
conforms to the literature data. The group of sap-
rophyte microorganisms is the most numerous
one (Fig. 1). Bacilli are more numerous in the soil
with cover crops during the blooming period,

while the number of oligotrophic bacteria in this

period significantly decreases. For streptomycet-
es and fungi, the difference between the experi-
ment variants is not significant (Fig. 1).

The results of our studying the biological activ-
ity when growing wheat using different technolo-
gies are shown in Fig. 2 and Table 3. As listed in
Table 3, the cultivation of wheat in monoculture,
compared to the option with using cover crops,
leads to an increase in CO, emissions by 2.4 times.
Similar patterns were observed under O, absorp-
tion. This testifies to the fact that when growing
wheat without fertilizers under conditions of
monoculture, there are less favourable conditions
for microorganism’s activity, thus its biological ac-
tivity decreases. However, the variants with cover
crops when growing wheat as compared to the
variant under conditions of monoculture (Fig. 1)
do not have any significant impact on the ammo-
nifying and nitrifying soil ability.

Studying the species composition of the bacte-
ria has shown that in most cases, the same species
could be found when growing wheat under con-
ditions of monoculture and cover crops. Howev-
er, the frequency of their occurrence and the spe-
cies density were significantly different (Table 4).

Table 2. The quantity and biomass of soil microorganisms

in greenhouses and hothouses for a long period of use

Medium o - Cellulose-
Bacterial BEAL Ohgsmtrqph]hC Fungi Strepto- fermenting
Variant biomass, | BEA BWA SE acteria mycetes | pacteria,

t/ha th/g of dry
10° g of dry soil soil
Grain crop monoculture — control 3.9 9 | 40 | 76 107 2.9 45 4.8
Field 2 winter wheat, Fields 1, 3 tomatoes | 8.0 15 | 82 |164 201 2.3 80.0 30.5
Vegetables 77 | 20| 7.8 |167 230 3.1 93 24.1
Field 1 winter wheat, Fields 2, 3—tomatoes | 7.4 25 | 7.3 | 165 218 3.0 100 16.2
Field 1 tomatoes, Fields 2,3 cover crops 8.8 32 | 81 |201 287 3.0 101 22.7
Fields 1, 3 winter wheat, Field 2 tomatoes | 5.9 17 | 6.7 | 134 202 2.6 85 12.2
Eield 1 winter wheat, Field 2 kalanchoe, 5 28 | 82 | 170 254 36 110 345

Field 3 cucumbers
Fields 2, 3 spring wheat, Field 1 tomatoes | 8.7 33 | 88 | 189 222 24 | 105 32.6
Cattle manure at a rate of 100 t/ha 9.1 34 | 9.0 |202 290 3.9 117 37.2
HCPO)5 0.9 19| 1.1 12 19 0.3 15 2.4
ISSN 1028-0987. Microbiological Journal. 2025. (5) 51
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Fig. 1. Dynamics of bacilli and oligotrophic bacteria amount in the grow room’s soil
under wheat growing using different technologies
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Fig. 2. Dynamics of the amount of streptomycetes and fungi in grow room’s soil when
growing wheat using different agrotechnologies
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Fig. 3. Ammonifying (a) and nitrifying (b) ability of grow room’s soil when growing different crops

Table 3. The intensity of CO, emission and O, absorption
in grow room’s soil when growing wheat using different agrotechnologies

Intensity of CO, emission and O, up-take mcg /g/hour
Variant
co, 0,
Wheat monoculture 2.1 2.3
Cover crops 59 5.6
Vegetables 4.9 5.0
Cattle manure at a rate of 100 t/ha 6.3 6.2
Note: x/ P =0.05;t = 3.11
Table 4. Typical and dominating species of non-spore bacteria in the rhizosphere
of Capsicum annum L. under conditions of monoculture and growing cover crops
Wheat monoculture Cover crops
Species
I 11 I II
Agrobacterium radiobacter — 2 10 5
Agrobacterium radiobacter pv. tumefaciens 78 15 62 9
Arhtrobacter pascens 82 14 2 2
Arhtrobacter simplex 95 10 2 1
Arhtrobacter urea faciens 2 — 62 6
Brevibacterium fuscum 74 2 2 —
Flavobacterium diffusum 67 6 41 5
Flavobacterium harrisonii 50 5 1 2
Flavobacterium suaveolens 2 — 83 7
Mycobacterium lacticum 61 6 1 —
Nocardia albicans 2 2 41 4
Nocardia rubropertincta — — 72 4
Pseudomonas fluorescens 95 17 67 8
Pseudomonas fragi 80 11 — —
Pseudomonas putida 89 9 2 —
Pseudomonas rathonis 1 — 91 7
Serratia plymuthica — — 62 6

Note: I — species occurrence rate, %; II —species density, %.
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Discussion. Thus, a significant effect on soil
microbiota can be noticed when growing wheat
under conditions of monoculture, herein with
decreases in the amount of microbiota, mass-
ing soil can be observed. The number of bacilli,
oligotrophic and cellulose-fermenting microor-
ganisms as well as the biological activity of soil
decrease as well. Some changes can be observed
in the dynamics of microorganism’s number, con-
ditioned by the peculiarities of the processes of
organic matter supply and biodestruction in the
variants with organic fertilizers and without them.
The given data testify to the fact that the mobili-
zation processes in soil with break crops are more
intensive than when growing vegetable crops.

In ecological studies, it is not necessary to de-
termine the existing species of microorganisms
in a given soil, but it is sufficient to establish the
dominating groups only or to reveal processes
caused by them. The microorganisms of such
physiological groups as ammonifying bacteria,
bacteria that take-in nitrogen, nitrifying bacte-
ria, streptomycetes, and myxomycetes belong
to these dominating groups (Docherty & Gut-
knecht, 2019; Gadzalo et al., 2019; Kumar & Sai
Gopal, 2015; Patyka et al., 2017; Ferreira et al.,
2020). The group of ammonifying bacteria was
not randomly chosen as diagnostic. Under the
conditions of growing wheat in monoculture, the
content of microscopic fungi and their conidia is
at its maximum, whereas the content of ammon-
ifying bacteria, on the contrary, is minimal.

It has been established that in the soils, under
conditions of using break crops and taking some
measures toward increasing the potential and ef-
fective fertility, the correlation between the ammo-
nifying bacteria and fungi is higher than that for
the identity element, that is, there are significantly
more ammonifying elements, which is confirmed
by the research results of other authors (Badreiner
& Talak, 1998; Kumar & Sai Gopal, 2015; Patyka
etal., 2017; Patyka et al., 1993; Tsiuk et al., 2017).

Conversely, in soils where plants are more in-
fected by root rot and have a high rate of fun-
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gi microflora, this correlation is less significant
than that for the identity element. This may serve
as an indicator of applying different agrotechni-
cal techniques, which cause significant changes
in the biological activity of the soil.

A high potential capability of keeping the sys-
tem in balance under the constantly changing
environmental conditions is a specific character-
istic of microorganisms that distinguishes them
from higher plants.

The fungi, as compared to other soil organisms,
have such an important characteristic as a sustain-
able metabolism. They are able to use large amount
of carbon and nitrogen from the compounds bro-
ken down by them to form their biomass. Up to
60% of substances that were broken down by fun-
gi, are available in fungi (Docherty & Gutknecht,
2019; Gadzalo et al.,, 2019; Kumar & Sai Gopal,
2015; Ferreira et al., 2020; Volkogon et al., 2010).

Soil formation and the formation of soil fertility
are connected with the activity of microorganisms
that take an active part in the transformation of
mineral and organic soil components, which was
earlier admitted by the authors (Badreiner & Talak,
1998; Patyka et al., 2008; Patyka et al., 2007; Petry-
chenko et al., 2018; Ferreira et al., 2020; Volkogon
et al., 2010). Theoretical substantiation and practi-
cal implementation of crop rotation will contribute
to the prolongation of the period of using the soil
of grow rooms without crop rotation, which will be
instrumental in increasing their profitability.

Conclusions. The microbiological analysis of
soil in grow rooms and the results of the research
show that it is expedient to introduce crop rota-
tion in the grow rooms. Unlike field conditions,
where the study of microbiological relationships
in the system «soil — microorganism — plant»
determines soil fertility trends, in the artificial
climate, the knowledge and management of such
relationships will largely determine the success of
breeding practice, including obtaining high-qual-
ity primary breeding material of winter wheat
and will significantly increase the profitability of
the use of such objects of artificial climate.
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MIKPOBIOTA TEIJIMYHMX [PYHTIB ITPU CEJIEKLIIT TIITEHNUIIT

JInsa oTpMMaHHA BUCOKOBPOXKAlHOI Ta AKICHOI CeeKI[ifiHOi MIIeHNIi BUKOPUCTOBYETbCSA CUCTEMA aTPOTEXHIYHMUX
Ta MeniopatuBHMX poobiT. L]i poboTyu npu3BOpATH KO ICTOTHUX 3MiH SIK KOMIIOHEHTIB OpUTiHaJIBHOTO JTaHAMA(TY,
TaK i BCbOro KoMIDIEKCY. BitoMo, 110 KiNbKicHMII Ta AKiCHUII CKIa MIKpOOiOTHU IPYHTY aleKBaTHO BiffoOpaXkae cTy-
MiHb aHTPOIIOT€HHOTO HaBaHTa)KeHH:A, TOMY BMKOPUCTOBYETHCA AK JIIaTHOCTMYHMII MOKa3HUK TP OLIiHII €KOJIo-
riuHoro craHy rpyHris. Tomy MeTor0 faHOI po60TH 6y/I0 BUBINTI MIKPOOIOTY IPYHTY (iTOTPOHHO-CENeKLilTHOro
KOMILUIEKCY MIMPOHIBCHKOTO iHCTUTYTY mieHnti imeni B.M. Pemecna 3 BUKOpUCTaHHAM PiSHMX arpOTEXHOJIOTIi
I/Is1 OTPMMAHHS BICOKOSIKICHOTO cefeKuiltHoro Marepiany ajst osumoi minennti (Triticum aestivum L.). Creria-
nisanis JaHOTO POCIMHHUIBKOIO LIEHTPY CIIPpUAIA BUKOPUCTAHHIO KiMHAT BUPOLIYBAHHA 33 TUIIOM MOHOKY/Ib-
Typu. MeTogu. Y focmimkeHHi 6y1M BUKOPUCTaHi Kaacu4Hi Mikpobionoriyni Ta cratucTuaHi Metomuku. Mikpo-
6ioforiyHi aHa/Mi3M IPOBOAVIIY 3a METOAMKOI0 PO3BEIEHHs I'PYHTOBUX CYCIIEH31/I Ha >KUBWIBHMUX CENEKTUBHUIX
cepenoBuIax. BpaxoByBam 3arajbHy KilbKiCTb aMOHi(iKyIOUNX, CIIOPOYTBOPIOIOUNX OaKTepili, CTpenToMileTis
Ta GaKTepiii, 1[0 MOIIMHAITh MiHEPaIbHNUII a30T, OMIrOHITPOQIIBHIX Ta LETII030PYITHIBHUX MIKPOOpPTraHi3MiB,
MIKPOCKOIIYHNX IpubiB, a TAKOX BPaXOByBamu OAKTepil, 1[0 POCTYTh Ha arapoBoMy IpyHTL. MikpobHy 6iomacy
PO3paxoByBa/Iu Ha OCHOBI JaHMX IPO KiBKICTb i pO3Mip K/ITHH, pUitMaodu ix muTomy Macy 3a 1,08 r/cm?. s
BJI3HAUEHH TUIIOBMX i JOMiHAaHTHMX BU/JIiB BUKOPMCTOBYBa/IM IOKa3HMKY YaCTOTH Ta LinbHOCTI BuAiB. Kpim Toro,
BU3HAYa/IM AKICHMIT CKTaj 6aKTepiit, MIKpOCKOMiYHMX rpubiB, cTpentomineTis. PesynpraTn. BctaHoB/eHo, 1110 Bu-
KOPUCTaHH:A THOIO BEMKOI poratoi Xymoby B po3paxyHKy 100 T/ra, a TaKo) BUPOLIYBAaHH:A 37aKOBUX KYIBTYP
(penpka, 03MMMI pillak) IO3UTVBHO BIUIMBAIOTD Ha 0i0JIOTiYHY aKTMBHICTD IPYHTY, @ TAKOX Ha 6i0Macy I'PYHTOBUX
Mikpoopra#nismis. Intencusnicts Buxugy CO, y nboMy BapianTi 3 mifrogisnero 6yna y 2,5 pasu BUIIOI0 B MOPiB-
HAHHI 3 KoHTponeM. [Tofi6Hi sakonoMipHOCTI crocTepiramucs npu nornunani O,. [TomiveHo, 1o mpolecn MiHe-
pasisariii OpraHi4HOI CK/IafOBOI IPYHTY IPOTIKAIOTh aKTYBHIlIle IIPY BUPOLIYBAHHI POCINH y (ITOTPOHHO-CEeK-
L[ifHOrO KOMIUIEKCI B ITOPIBHSAHHI 3 IToleM. MeXaHi3M yIpaB/IiHHs MiKpO6io/IOTiYHUM CTAHOM TEIINYHOTO IPYHTY
IIUIXOM 3aIIPOBAJKEHHs CiBO3MiHU 0BOUYEBUX (OTipOK, MOMIIOp) Ta MKapChKUX TPOIIYHUX KYIBTYp (KalaHxoe),
06puBYy HOCiBiB (pefbKa, pillak 03MMMIT), BHECEHHs OPTaHIYHMX NOOPYB Ta BUPOILIYBAHHS CH/EPATiB MO3UTUBHO
BIUIMBAB Ha AKiCTb 031Moi mieHuIi. OCBOeHy ciBO3MiHY B IIMX IIPUMIlIEHHAX OfiepKan 6e3 BUTpPAT elleKTpoeHep-
ril Ha MifTPUMaHHA CBITJIOBUX i TeMIlepaTypHMX YMOB BUPOIYBaHH:. BCTaHOBIIEHO, 1110 TOKa3HUK 6i006pocTaH-
HS 3€MJ/ITHUX KY/Ib a30T06aKTep0M 3a Iepiof JOCTi)KeHb 6yB He3MiHHUM. [IMHaMiKa KiIbKOCTi CTpenTOMIileTiB,
MiKcoMineTiB, a TAKOXX CHOPOBUX OaKTepiil CBIIYNMTD IPO Te, IO B CEpPefHbOMY IIi IOKA3HUKY Y BUPOIIYBaHUX
IPMMIllleHHAX Ta B II0/IbOBMX YMOBAaX CyTTEBO He BifpisHATbCA. BucHoBKu. Mikpo6ionoriunmii aHai3 IPyHTy y
BUPOIYBa/JbHNUX NPUMIIEHHAX Ta pe3yAbTaTy JOCTIPKEHb II0Ka3yI0Th, 10 Y BUPOLyBaJIbHUX NPUMIiLEHHAX J10-
LIi/IPHO 3aIIpoBafNTH CiBO3MiHY. Ha BiffMiHY Biff TONbOBMX YMOB, e BUBYEHHS MiKpO6iOITOTi4HMX B3aEMO3B SI3KIB Y
CUCTEMI «I'PYHT — MIKpOOpraHisM — pOC/IMHa» BU3HAYa€ TEHJEHIII pOI0YOCTI IPYHTY, y IITYYHOMY K/IiMarTi 3Ha-
HHA Ta YIPaBIIiHHA TaKVMMIU B3a€EMO3B I3KaMI 3HAYHOIO Mipoto Oy/yTh BUSHAYATH YCITiX CeNeKIilTHOI TPaKTUKM, ¥
TOMY YMCJIi 11 OTPMMaHHA AKiCHOTO IIEPBMHHOIO MaTepiany [/ BUPOLyBaHHA 03MMOI IIIIEHNIi Ta 3HAYHO IIiJBMK-
IUTb PeHTA0IbHICTb BUKOPUCTAHHA TaKMX 00 €KTIB LITYYHOTO KIiMaTY.

Knwouosi cnosa: spynmosa mikpobioma, 6ionoeiuna axmueHicmo spyHmy, nuleHuys, ci603mMinu, 3e/eHi KyIomypu,
TUKAPCOKO-MPONiuHi Kynomypu.
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