D.V. Syshchykov, 1.V. Agurova, O.V. Syshchykova / Darnios aplinkos vystymas 2021 1(18) 99-107
DOI: https://doi.org/10.52320/dav.v18i1.174

Features of the Formation of Biological and Cellulosolytic Activity in Soils of
Anthropogenous Transformed Ecosystems

D.V. Syshchykov?, 1.V. Aguroval, O.V. Syshchykova?

'PI «Donetsk botanical garden », Ilyicha Ave., 110, Donetsk, Ukraine
e-mail: 2007dmitry@rambler.ru, ir.agur@mail.ru
2SEO HPE «M. Gorky Donetsk national medical universityy, Donetsk,
e-mail 20150ksana@rambler.ru

(Received in January, 2021; Accepted in March, 2021; Available Online from 111 of May, 2021)

Abstract

It was found that among the studied monitoring sites in terms of biological activity, the microbial communities
of primitive undeveloped soils on sandstone and ordinary chernozem were the least susceptible to the negative influence
of environmental factors. The most significant increase in cellulosolytic activity is characteristic of primitive
sedimentary undeveloped soils and chernozem usual medium-thick loamy, which indicates a more active activity of
microorganisms, and hence a greater availability of elements of mineral nutrition for plants.
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AHHOTANMSA

YcTaHOBIIEHO, YTO CPEAM U3YUYEHHBIX MOHUTOPHUHTOBBIX YUACTKOB IO MOKa3aTeNto OUOJIOTMYECKO aKTUBHOCTH
HalIMEHEEe TIIOJIBEP)KEHHBIMH HETaTUBHOMY BIMSHHIO HKOJIOTHUECKUX (PaKTOPOB OBUIM MHKpPOOHBIE cOOOIIecTBa
MIPUMHUTHBHBIX HEPA3BUTHIX [T0YB Ha MECUYAHUKE W YepHO3eMa OOBIKHOBEHHOTO. Hambomnee cyIecTBeHHOE BO3paCTaHUE
LEJUTIOIO30JINTHIECKON  aKTHBHOCTH XapaKTepHO [UIS IPUMHUTHUBHBIX CEIUMCHTAI[MOHHBIX HEPa3BUTHIX IIOYB U
YepHO3eMa OOBIKHOBEHHOTO CPEIHEMOINHOTO CYTIMHHCTOTO, YTO CBHICTEILCTBYeT O Ooliee aKTUBHOM
(YHKIMOHUPOBAaHNH MHKPOOPTAaHU3MOB, a, CJIEJOBATEIFHO, W O OOJBIICH JOCTYIMHOCTH 3JEMEHTOB MHHEPAIBHOTO
TTUTAHUSA IS PaCTCHUI.

Kniouesvie cnosa:. o6uonocuueckas u yeintono30aumuieckas aKmugHoCmy NoYs8, MOHUMOPUHSOBbLU YHUaACMOK,
20aghomon, mexHo2eHHbLIL IKOMON, NOYEEHHOE ObIXAHUE.

Introduction

The level of anthropogenous load on the vegetation and soil cover is currently high. The
technogenous impact slows down the development and further formation of the soil cover, and
therefore, in the conditions of technogenesis, we often deal with an undeveloped soil cover, in
which all its main elements are disturbed, and the amount of mineral nutrition elements and organic
matter is reduced to critically low values.

The study of soils in technogenous landscapes, namely, the mechanisms of their functioning
and evolutionary paths, are becoming the subject of close attention of soil scientists. In accordance
with the profile-genetic classification of soils of technogenous landscapes (I"amxwues, Kypaues,
Parum3zane, 1992), the technogenous landscape can be considered as a kind of ecocline embedded in
natural landscapes. The technogenous landscape, in contrast to natural landscapes formed under the
influence of all factors of the geographic environment, is characterized by an extreme degree of
disturbance in the relationship of all constituent elements. Rarely, these relationships are so
disturbed that the soils of technogenous ecotopes can be considered as a special category of soils
that only superficially resemble real soils, both in the formation of the soil horizons, a number of
physical and chemical properties, and in the content of elements vital for plant growth.

It is a well-known fact that the stable functioning of natural biocenoses is largely determined
by the stability of biogenic exchange of chemical elements (both natural and anthropogenic), an
important part of which is the mineralization of organic matter in soils. The activity of microflora
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largely determines the morphology of the soil profile, the physical and chemical properties of the
soil, the intensity of its biochemical processes and the rate of circulation of substances
(boropoxckasi, Kpacuomékopa, Tpedunosa, 2010). In this regard, it is relevant to study the
microbiological state of soils under conditions of intense anthropogenic impact.

Soil respiration is one of the key components of the carbon cycle, so there is a natural interest
in studying its changes under the influence of various environmental factors. Respiration rate refers
to labile indicators, but at the same time it is closely related to the total biological activity and is an
informative indicator of changes in the rates of processes in seasonal dynamics with changes in
meteorological conditions, as well as with soil pollution, etc. (3aBap3un, Kyaespos, 2006;
CrenanoB, 2011; Luo, Zhou, 2006). The parameters of soil respiration give an idea of the
microbiological activity, nutrient reserves and the stability of the microbial pool system, thereby
making it possible to determine the ecological state of soils and establish a list of measures for its
fastest and most effective recultivation (AnanseBa, braromarckas, Jlemxuna, 2002; binarogarckasi,
1996; Anderson, Domsch, 1990).

In connection with all of the above, the aim of the work was to study the respiratory activity
of microbocenosis and cellulolytic activity of soils of technogenous transformed ecosystems in
seasonal dynamics.

Research methods

The object of the research is the edaphotopes of technogenous ecosystems of the Donetsk-
Makeevka industrial agglomeration. The studies were carried out at monitoring sites located in the
southwestern part of the Donetsk-Makeevka industrial agglomeration (within the Gornyatsky
administrative district of Makeevka and adjacent territories).

The description of the soil cuts was carried out according to generally accepted methods
(Meroauueckre peKoMeHIAKUU Mo Mopdoaorudeckomy onucanuio mous, 1999; Posanos, 1983).
The selection of soil samples was carried out on soil horizons (Metoabl MOYBEHHOM
MHKpPOOHOIOTHH U Onoxumuu, 1991).

Determination of the intensity of basal and substrate-induced soil respiration was carried out
according to the Galstyan method. Microbial respiration coefficient (Qr) was determined by the
Vbasal/Vsir ratio (bnaromarckas, 1996; Kazees, 2003).

When studying the microbocenosis of different soil horizons, samples were taken from a
freshly dug soil cut. Soil samples taken for microbiological analysis were dispersed by grinding the
soil, and plant roots and inclusions were removed. For sowing, a soil suspension was prepared (10 ¢
of soil in 100 ml of sterile tap water). Then the dilution necessary for sowing was prepared. The soil
suspension was plated on Hutchinson agar with filter paper as a cellulose source. Colonies were
counted on days 7-10 of the study. After counting the number of colonies on 5 parallel plates,
recalculation was made per 1 g of soil (Meroxapl mouBeHHON MHUKpoOHOIOTHH U OnoxumuH, 1991;
PyKOBOJICTBO K MPAaKTUYECKUM 3aHATHSAM 110 MUKpoOuomnoruu, 1995).

The determination of the cellulosolytic activity of the soil was carried out by the application
method. A sterile glass slide was sheathed with a sterile cotton cloth and a slide with a sheet was
applied to the vertical soil surface in the prepared soil cut and pressed with soil so that the upper
edge of the glass protruded about 1 cm. Once a month the sheets were carefully removed, washed
from soil, half-life products, dried and weighed ourselves. The intensity of the cellulosolytic activity
of the soil is judged by the difference in the mass of the web that was not introduced into the soil
and the webs of the same size that were removed from the soil. Activity is expressed as a
percentage (Kazees, 2003).
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Statistical processing of the experimental data was carried out according to generally accepted
methods of parametric statistics at the 95% significance level ([locnexos, 1985; Ilpucencrkuii,
1999).

Below is a description of the monitoring sites where soil studies were carried out.

Monitoring site Ne 1. A decommissioned sludge storage facility (Gornyatsky district of
Makeevka), with poor vegetation cover and dominance in the plant group Phragmites australis
(Cav.) Trin. ex Steud., with a total projective cover (TPC) of 100%.

Soil cut Ne. 1-s. Substrate (black sandy sludge) with signs of soil formation. Black,
structureless, densely packed, primary aggregation is observed on the roots of plants, the
accumulation of humus has no morphological expression due to the weak development of the clay
component. No inclusions, passages and pores of zoogenic nature were found. The selection of soil
samples was carried out in layers of 0-10 cm, 10-20 cm and 20-30 cm.

Monitoring site Ne 2. A decommissioned quarry for the extraction of building stone
(Kalinovaya gully, Gornyatsky district, Makeevka). The vegetation cover is highly mosaic; there
are spots of both weed-ruderal species and species of the steppe coeno-element. TPC (minus the
surface of the coarse stone) 70-80%. The plant groupings include the following species: Echium
vulgare L., Sideritis montana L., Stachys transsilvanica Schur, Anisantha tectorum (L.) Nevski,
Calamagrostis epigeios (L.) Roth, Poa compressa L., P. bulbosa L., P. angustifolia L., Galium
humifusum M. Bieb., Daucus carota L., Achillea pannonica Scheele, Artemisia absinthium L.,
A. austriaca Jacg., Centaurea diffusa Lam., Senecio jacobaea L., S. vernalis Waldst. & Kit.,
Linaria maeotica Klokov, Elytrigia repens (L.) Nevski (soc), Verbascum lychnitis L. Cirsium
acanthoides L., Centaurea diffusa Lam., Chondrilla juncea L., Cirsium setosum (Willd.) Besser,
Lactuca tatarica (L.) C.A. Mey., Picris hieracioides L., Taraxacum officinale Wigg., Convolvulus
arvensis L., Linaria maeotica Klokov, Reseda lutea L., Euphorbia virgata Waldst. & Kit., Berteroa
incana (L.) DC., Hieracium virosum Pall., Melandrium album (Mill.) Garcke, Tragopogon
dasyrhynchus Artemcz., Falcaria vulgaris Bernh., Phalacroloma annuum (L.) Dumort s.l.,
Ambrosia artemisiifolia L., Medicago romanica Prodan, Tanacetum vulgare L. Tussilago farfara
L., Hyoscyamus niger L., Oberna behen (L.) Ikonn., Camelina microcarpa Andrz.

Soil cut Ne. 1-q. Primitive undeveloped soils on sandstone.

A — 0 — 5 cm. Black, densely penetrated with plant roots. The structure is finely powdered,
aggregates are 2 mm in diameter. The transition to horizon C is clear in color, structure, and
density. There are zoogenic passages, salt efflorescence (pinkish). Stony — 5%.

C — Light brown, sandstone metamorphic products. Stony — 20%, permeated with plant roots.
Traced to a depth of 20 cm.

Monitoring site Ne 3. The slope of the dump of the Lenin's mine southern exposition
(Gornyatsky district, Makeevka). In the middle part of the slope, the angle of the surface is about
30° so the TPC reaches only 20-30%. Dominated Echium vulgare, also represented Picris
hieracioides L., Senecio vernalis Waldst. & Kit., Linaria maeotica Klokov, Reseda lutea L.,
Oberna behen (L.) Ikonn., from woody plants surrounded by the monitoring site and singly on the
monitoring site are found Robinia pseudoacacia L., Acer negundo L., Juglans regia L.

Soil cut Ne. 1-d-s. Substrate with signs of soil formation.

A — 0 - 15 cm. Brown, loose, fine-grained, dryish. Stony — 5%. The transition to horizon C is
gradual, in color — streaks.

C — fawn, traced to a depth of 30 cm. Stony — 15%.

Monitoring site Ne 4. Zone of flattening of the slope of the southern exposure at the base of
the dump of the Lenin's mine (Gornyatsky district, Makeevka). Phytocenosis presented by Echium
vulgare L., Sideritis montana L., Stachys transsilvanica Schur, Anisantha tectorum (L.) Nevski,
Calamagrostis epigeios (L.) Roth, Poa compressa L., P. bulbosa L., Galium humifusum M. Bieb.,
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Daucus carota L., Achillea pannonica Scheele, Artemisia absinthium L., A. austriaca Jacq.,
Centaurea diffusa Lam., Senecio vernalis Waldst. & Kit., Linaria maeotica Klokov, from below
vegetatively penetrates Phragmites australis, TPC is 50-60%, there are not overgrown clearings, the
dominance of certain species is not expressed, from woody plants Robinia pseudoacacia L.,
Fraxinus pennsylvanica Marsh, Acer negundo L., Ulmus pumila L., Juglans regia L.

Soil cut Ne. 1 f-s. Primitive sedimentary undeveloped soils.

A — 0 — 10 cm. Brown, relatively compacted, fine-grained, dryish. Stony — 5%. Densely
penetrated with plant roots.

C — Dark gray, metamorphosed shale, lamellar, dry, permeated with plant roots. Stony — 30%.
Traced to a depth of 30 cm.

Monitoring site Ne 5. Abandoned field (Zelenyi microdistrict, Gornyatsky district,
Makeevka). Dendrochronologically, according to grown woody plants, the period of stopping
plowing can be estimated at 7 — 8 years. The TPC is 80 — 100%. Dominated Elytrigia repens (L.)
Nevski (soc), Achillea pannonica Scheele (cop). Quite a lot in places Artemisia absinthium L.,
Verbascum lychnitis L., Cirsium acanthoides L., absentmindedly meet Centaurea diffusa Lam.,
A. austriaca Jacq., Chondrilla juncea L., Poa compressa L., Cirsium setosum (Willd.) Besser,
Erigeron acris L., Lactuca tatarica (L.) C.A. Mey., Picris hieracioides L., Senecio jacobaea L.,
S. vernalis Waldst. & Kit., Taraxacum officinale Wigg., Convolvulus arvensis L., Linaria maeotica
Klokov, Reseda lutea L., Euphorbia virgata Waldst. & Kit., Vicia cracca L., Daucus carota L.,
Berteroa incana (L.) DC., Hieracium virosum Pall., Melandrium album (Mill.) Garcke,
Tragopogon dasyrhynchus Artemcz., Silene dichotoma Ehrh., Falcaria wvulgaris Bernh.,
Phalacroloma annuum (L.) Dumort s.l., Ambrosia artemisiifolia L. From woody plants grow
scattered Ulmus pumila L., Fraxinus pennsylvanica Marsh., Quercus robur L.

Soil cut Ne. 1 -ch. Chernozem usual medium-thick loamy.

A — 0 - 62 cm. Black, fresh, solid-grain, moderately dense, medium-lumpy structure. Densely
penetrated with plant roots. The horizon contains an insignificant number of zoogenic passages.
Boils from the surface to a depth of 50 cm from 10% HCI. The transition to horizon B is gradual, in
color, with streaks.

B — 62 — 80 cm. Dense, medium-lumpy, light brown.

C — parent rock (fawn loess-like loam) 80 cm and below.

Results and discussion

When studying the intensity of basal respiration of microorganisms in anthropogenous
transformed ecosystems in the spring period of research, its highest values were recorded for
chernozem usual (over 60 mg CO>/100 g of soil per day). A similar trend was observed in the study
of substrate-induced respiration, however, the values of the calculated coefficient of microbial
respiration indicate a weak level of disturbance in the stability of the soil microbial community
(Table 1). Primitive undeveloped soils on sandstone were also characterized by a low degree of
disturbance in the functioning of the microbial community (Qr = 0.28-0.3), and the level of
microbial respiration exceeded similar indicators of the substrate of the sludge storage by 3.4-10.2
times. In the genetic horizons of the waste dump areas, the intensity of the basal respiration of
microorganisms did not exceed 30 mg CO./100 g of soil per day, and the addition of an additional
substrate led to a 2 — 4 times increase in the values of substrate-induced respiration compared to the
soil layers of monitoring site Ne 1.

Along with this, rather harsh edaphic conditions do not allow the formation of a stably
functioning cenosis of microorganisms, the stability of which is estimated as average by the
coefficient of microbial respiration. The low supply of mineral and organic compounds to the
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substrate, the pH level and the high degree of salinity have led to the formation of a pioneering
microbial community in the substrate of the sludge storage, the functional characteristics of which
are distinguished by the lowest values, which leads to a strong degree of disturbance of the stability
of the microbial community.

The functional activity of the microbial cenosis of the soils of the monitoring sites in the
summer due to low soil moisture caused by high air temperatures and low precipitation levels
decreased compared to the previous stage of research (Table 1). Moreover, the process of decrease
in functional activity most significantly affected the substrate of the sludge storage. Microbial
communities of site Ne 2 and Ne 5 were least susceptible to the negative influence of environmental
factors, in the genetic horizons of soils of which the indicators of microbial respiration exceeded
similar values in the substrate of the sludge storage facility by 3.5 — 6.5 and 7.6 — 18.7 times for the
basal and substrate-induced respiration, respectively. Despite this, the degree of disturbance in the
stability of the microbial community of these soils increased to average. Characterizing the
microbial community of edaphotopes of the waste dump, it should be noted that, although the
values of the coefficient of microbial respiration, and, consequently, the degree of community
stability, practically did not change compared to the previous period of studies, the intensity of soil
respiration decreased.

With an increase in the duration of monitoring studies, we noted a gradual restoration of both
the actual and potential functional state of the communities of microorganisms in the soils of
practically all the studied areas, since the intensity of microbial respiration approached the values
recorded in the spring period (Table 1). Most likely, the data obtained are due to both an
improvement in edaphic conditions (a decrease in temperature and an increase in humidity) and the
presence of an organic substrate available for microbiological transformation (fresh portions of litter
and root litter). A decrease in stress tension led to the stabilization of the stability of the
microbocenosis, however, if in chernozem usual and primitive undeveloped soils on sandstone,
according to the calculated Qr values, the degree of disturbance was practically absent, then in the
remaining areas it decreased compared to the summer period of research, but still it remained at a
fairly high level.

Table 1. Indicators of microbiological activity of soils of anthropogenous transformed ecosystems by the intensity of
CO; emission (mg/100 g of soil per day)
Tabnuua 1. I[loxazamenu MUuKpoOUONOSUHECKOU AKMUBHOCTIU NOYE AHMPONO2EHHO MPAHCHOPMUPOBAHHBIX IKOCUCTEM
no unmencusnocmu gvioenenuss CO2 (me/100 2 nouswi 3a cymxu)

Basal soil respiration (Vbasal) Substrate-induced soil respiration
Site, horizon (Vsir) Qr
M+m | % Mzm | %
Spring
Ne 10-10 cm 120+1,15 — 16,1 +1,08 — 0,75
Ne 1 10-20 cm 11,7+0/45 — 153+1.25 — 0,76
Ne 120-30 cm 10,3+ 0,84 - 14,0+ 1,03 - 0,74
Ne2 A 46,0 + 4,36* 383,3 165,0 + 5,77* 1024,8 0,28
Ne2 C 35,3+ 1,45* 342,7 118,3 + 8,82* 845,0 0,3
Ne3 A 22,7 +3,38* 189,2 45,0 + 5,03* 279,5 0,5
Ne3 C 16,3+1,2* 158,2 30,7 £ 2,6 219,3 0,53
Ned A 31,0+ 2,08* 258,3 63,7 £ 0,88* 395,6 0,49
Ne4C 20,3+ 2,04* 197,1 450+ 153* 3214 0,45
Ne5 A 62,0 + 3,79* 516,7 228,0 + 2,65* 1416,1 0,27
Ne 5B 54,7 + 2,6 467,5 189,3 + 4,33* 1237,2 0,29
Ne5C 42,3+ 1,45* 410,7 168,7 + 2,6* 1205,0 0,25
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Table 1. continued

Summer
Ne 10-10 cm 5,3+0,18 — 5,7+0,29 - 0,94
Ne 1 10-20 cm 4,0+0,15 — 5,3+0,88 - 0,75
Ne 1 20-30 cm 4,7+0,28 — 6,34£0,52 - 0,74
Ne2 A 32,7+3,28* 616,9 106,7+3,53* 1871,9 0,31
Ne2 C 27,3+£3,93* 580,8 74,0+2,0* 1174,6 0,37
Ne3 A 11,3+0,83* 213,2 22,3+1,76* 391,2 0,51
Ne3 C 6,32+0,58* 134,5 11,7+1,45* 185,7 0,54
Ne 4 A 17,0+3,06* 320,7 36,0+1,0* 631,6 0,47
Ne4 C 10,3+0,82* 219,1 22,3+0,88* 354,0 0,46
Ne5A 34,746,17* 654,7 86,7+2,85* 1521,0 0,4
Ne5B 24,1+3,26* 602,5 74,0+2,31* 1396,2 0,32
Ne5C 16,3+2,96* 346,8 47,7£1,76* 757,1 0,34
Autumn
Ne 10-10 cm 10,7+1,76 — 11,0+1,15 — 0,97
Ne 1 10-20 cm 8,3+0,67 — 11,3+1,2 — 0,74
Ne 1 20-30 cm 7,3+0,88 — 10,0+0,58 — 0,73
Ne2 A 25,3+2,33* 237,5 139,7+£2,6* 1269,7 0,18
Ne2 C 12,7+0,67* 172,7 61,7+1,2* 616,7 0,21
Ne3 A 20,7£2,03* 193,5 52,0+0,58* 4727 0,4
Ne3C 14,3+1,45* 195,9 31,0+2,08* 310,0 0,46
No 4 A 22,312 4* 208,4 46,3+1,76* 420,9 0,48
Noe4 C 17,741,2* 2425 36,0+1,15* 360,0 0,49
No5 A 31,7+1,45* 296,9 145,3+1,67* 1321,2 0,22
Ne5B 27,0+1,15* 325,3 127,0+0,58* 1120,6 0,21
Ne5C 22,312 4* 305,5 97,3+0,88* 973,3 0,23

Note. Qr (microbial respiration coefficient) = Vbasal/Vsir

One of the indicators of the biological activity of the soil is its cellulose-breaking capacity,
which indicates the rate of transformation of plant residues in the soil. Analysis of the data in table
2 made it possible to establish that the block of cellulose-destroying microorganisms is the least
represented in the microbocenosis of the soils of the monitoring sites.

Table 2. The number of cellulose-destroying microorganisms (thousand CFU/g of soil) in soils of anthropogenous
transformed ecosystems

Tabdauua 2. YncieHHOCTh LENITI0I030pa3pyIIaonmXx MUKpooprann3MoB (Teic. KOE/ T MouBBI) HOYB aHTPOIIOTEHHO
TpaHc(OPMHUPOBAHHBIX IKOCHCTEM

Site, horizon Spring Summer Autumn

M+m % M+m % M+m %
Ne10-10cm 0,06+0,004* — 0,040,009 - 0,050,003 -
Ne 110-20 cm 0,03+0,008* — 0,02+0,003 - 0,02+0,001 -
Ne 120-30 cm 0,01+0,003* — 0,01+0,002 - 0,01+0,001 -
Ne2A 0,47+0,07* 783,3 0,25+0,01* 625,0 0,29+0,002* 580,0
Ne2C 0,39+0,06* 3900,0 0,3+£0,008* 3000,0 0,27+0,03* 2700,0
N3A 0,12+0,05* 200,0 0,07+0,003* 175,0 0,09+0,004* 180,0
Ne3C 0,08+0,01* 800,0 0,04+0,001* 400,0 0,06+0,002* 600,0
N4 A 0,25+0,004* 416,7 0,13+0,01* 325,0 0,18+0,02* 360,0
Ne4C 0,16+0,007* 1600,0 0,09+0,004* 900,0 0,12+0,01* 1200,0
N5 A 0,31+0,06* 516,7 0,23+0,006* 575,0 0,26+0,03* 520,0
Ne5B 0,17+0,04* 566,7 0,09+0,005* 450,0 0,14+0,009* 700,0
Ne5C 0,09+0,007* 900,0 0,04+0,004* 400,0 0,08+0,004* 800,0

Note. % — the percentage of exceeding the values in relation to similar soil horizons of site Ne 1, * — the
differences are statistically significant at p < 0.05
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Along with this, the substrate of the sludge storage was characterized by minimal indicators of
the number of microorganisms — cellulose destructors, which practically did not change in the soil
layers during all periods of research. In the soils of areas with a pronounced humus-accumulating
horizon, the number of cellulose-destroying microorganisms exceeded those of the upper layer of
the sludge storage substrate by 3.6 — 7.8 times.

On the whole, in terms of the number of cellulose-destroying microorganisms, the soils of the
monitoring sites are located in the following decreasing row: primitive undeveloped soils on
sandstone > chernozem usual medium-thick loamy > primitive sedimentation undeveloped soils >
substrate with signs of soil formation on the slope of the waste dump > substrates with signs of soil
formation of the sludge storage.

Along with the plate method for determining the cellulose-destroying capacity of soils, the
application method is also used, based on measuring the microbiological decomposition of tissue
over a certain time period. The analysis of the results obtained indicates the highest level of
cellulosolytic activity of primitive sedimentation undeveloped soils in the zone of flattening of the
waste dump, reaching up to 60% (Fig. 1).
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Fig. 1. Intensity of cellulosolytic activity of soils (%). 1 —site Ne 1, 2 — site No 2, 3 — site Ne 3, 4 —site No 4, 5 —
site Ne 5.
Puc. 1. UHTEHCUBHOCTH LEJUTIONO30IUTHYECKON akTHBHOCTH TT0UB (%). 1 — ygactok Ne 1, 2 — ygactok Ne 2, 3 —
yuactok Ne 3, 4 — yyactok Ne 4, 5 — yyactok Ne 5.

Studies of the seasonal dynamics of changes in activity in the studied edaphotopes show that
the lowest level of cellulosolytic activity of microorganisms was found in June in all studied soil
cuts. An increase in cellulosolytic activity was observed already in July and was ambiguous at
different monitoring sites. So, if in the substrate of the sludge storage and in chernozem usual, an
almost linear dependence was observed, then in the soils of other areas the noted increase in activity
alternated with outcrops to plateaus. The most significant increase in cellulosolytic activity is
characteristic of sites Ne 4 and 5, which indicates a more active activity of microorganisms, and
hence a greater availability of mineral nutrition elements for plants.
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Conclusions

Thus, according to the results of the studies carried out, it can be argued that among all the
studied sites in terms of biological activity, the microbial communities of primitive undeveloped
soils on sandstone and chernozem usual were least susceptible to the negative influence of
environmental factors, in the genetic horizons of these soils the indicators of microbial respiration
were 4 — 19 times higher similar values in the substrate of the sludge storage. According to the
number of cellulose-destroying microorganisms, the soils of the monitoring sites are located in the
following decreasing row: primitive undeveloped soils on sandstone > chernozem usual medium-
thick loamy > primitive sedimentation undeveloped soils > substrate with signs of soil formation on
the slope of the waste dump > substrate with signs of soil formation of the sludge storage. The
lowest level of cellulosolytic activity of microorganisms at all monitoring sites was established in
June. The most significant increase in cellulosolytic activity is characteristic of sites Ne 4 and Ne 5,
which indicates a more active activity of microorganisms, and hence a greater availability of
mineral nutrition elements for plants.
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Ocob0ennocTu (popMHUpPOBAHUS OMOJTOTHYIECKON U LEJTI0JI030JIUTHYECKOM
AKTHBHOCTH MOYB AHTPONOTreHHO TPacGOPMHUPOBAHHBIX IKOCHCTEM

(ITonmyueno B stuBape 2021 r.; oTaaHo B nevats B Mapte 2021 r.; noctyn B uaTepHEeTE € 11 Mas 2021 T.)
Pesrome

[Tpn u3y4eHun MHTEHCUBHOCTH 0a3aibHOTO JBIXaHUsI MUKPOOPTraHW3MOB aHTPOIIOTEHHO TPaHC()OPMHUPOBAHHBIX
9KOCHUCTEM B BECEHHHUIl NEpHOJ HCCIEeAOBaHMI 3a(UKCUpOBaHBI HAaWOOJIBIIME €ro 3HAYeHMs Il 4YepHOo3eMa
o0bikHOBeHHOTO (cBBIe 60 Mr CO2/100 r MOYBHI 32 CYTKH), B T€HETHYECKUX K€ TOPU30HTAX Y4acCTKOB MOPOIHOTO
OTBaJIa UHTEHCUBHOCTH 0a3ajbHOTO JbIXaHHd MUKpoopranu3mMoB He mpeBbimana 30 mr CO2/100 T HO4YBH 32 CYTKH.
@dyHKIMOHANBHAS AaKTUBHOCTH MHUKpPOOOLIEHO3a II0YB MOHHMTOPHMHI'OBBIX YYacTKOB B JIETHHH NEPHOJ BCIEICTBHE
HU3KOW BI@XHOCTH IIOYBBI, OOYCIIOBJICHHOW BBICOKMMH 3HAUYEHHMSMH TEMIEpaTypbl BO3AyXa U MalbiM YPOBHEM
aTMOC(EepHBIX OCaJKOB, CHH3MIACH O CPaBHEHHIO C MPEABIIYIIMM 3TalloM HCCIEIOBAHUHA, IPH 3TOM Hamboiee
CYLIECTBEHHO TMPOLECC CHIDKCHMS (YHKIMOHAJIBHOW AaKTHBHOCTH 3aTpOHYN cyOcTpar mniamoxpanwimmma. C
YBEIMUYCHNUEM JUIMTEIFHOCTH MOHHTOPHHIOBBIX HCCIIEOBAaHMH OBLIO OTMEUYEHO IOCTENCHHOE BOCCTAHOBICHHE Kak
aKTyaJbHOTO, TaK M MOTCHIHAIBHOTO (HYHKIHOHATHHOTO COCTOSHHSI COOOINECTB MHMKPOOPTAaHM3MOB B IIOYBaxX
MIPAKTUYECKH BCEX UCCIIETOBAHHBIX Y9aCTKOB.

[Tpn W3ydYeHHMN HEITION030pa3pyIIaroned ClIocOOHOCTH TTOYB MOHHTOPHHIOBBIX YYacTKOB YCTAHOBJICHO, YTO
OJIOK LIEJJIFOJI030pa3PYILIAONIMX MHKPOOPTaHU3MOB SIBIISIETCS HaWMEHee IPEJCTaBICHHBIM B MHUKPOOOLICHO3€ MOYB
MOHHUTOPHHIOBBIX y4acTKOB. IIo KoiM4ecTBY HEUII0I030pa3pymaloiiX MUKPOOPTaHU3MOB MOYBEl MOHUTOPHHIOBBIX
YYacTKOB pacIojlaraloTcsl B CJIEAYIONIeM YOBbIBAarolleM psAy: HNPUMHUTHUBHBIC HEpa3BUThle MOYBBl Ha IECUYAHUKE >
YepHO3eM OOBIKHOBEHHBIH CPEJHEMOIIHBINH CYTIMHUCTBIA > NPUMUTHBHBIE CEJMMEHTALMOHHBIC HEPa3BUTHIE MOYBHI >
cyOcTpaT ¢ Tmpu3HaKaMHM II04BOOOPA30BaHMA Ha CKJIOHE MOPOJHOTO OTBajga > cyOcTpaT ¢ IpHU3HAKaMU
mo4yBooOpa3zoBaHusl HUIAMOXpaHwiuia. McciaenoBaHust CE30HHONM  JUHAMUKMA  M3MEHEHHH  aKTUBHOCTH B
HCCIIEOBAaHHBIX 37adOTONax IMOKa3bIBAIOT, HYTO CaMblii HHU3KHH YPOBEHb LEIUTIOJIO030JUTHUECKON aKTHBHOCTH
MHUKPOOPTaHU3MOB yCTaHOBIEH B HIOHE BO BCEX HCCIEIHOBAaHHBIX MOYBEHHBIX pas3pe3ax. BospacTtanue
LEJUTION030JMTHYECKON aKTHBHOCTH HAOMIONANIOCh YK€ C HIONS M Ha Pa3HBIX MOHMTOPHHTOBBIX Y4acTKax HMEJO
HEOJHO3HAUHBIH XapakTep. Hanbosiee cymiecTBeHHOE BO3pacTaHWE LEIUTIOIO030JUTHYECKOW aKTHBHOCTH XapaKTEpHO
Jutst ygactkoB Ne 4 1 Ne 5, 94TO cBUIETENBCTBYET O OOoJlee aKTHBHOW JESITEIbHOCTH MUKPOOPTaHU3MOB, a 3HAUYUT — U O
OoJIbILIeH JOCTYITHOCTH 3JIEMEHTOB MUHEPAJIBHOTO IIUTAHUS JUIsl PACTEHHH.

107
* Kontaktinis asmuo / Corresponding author
© The Author(s). Published by Klaipédos vaistybiné kolegija, 2021 http://ojs.kvk.It/index.php/DAV

@ EY This work is licensed under a Creative Commons Attribution 4.0 International License.



https://creativecommons.org/licenses/by/4.0/

