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ABSTRACT

The paper considers a natural change in the ecological structure of the carabidofauna of a number of urban

biocenoses with different hydrothermal regime of soils along the urbanization gradient.
AHHOTALUSA

B pabote paccMaTpuBaeTcs 3aKOHOMEPHOE M3MEHEHHE SKOJOTHYECKOH CTPYKTYpHl KapaOumodayHBI psaa
TOPOACKUX 6I/IOI.IGH03OB C Pa3HbIM THAPOTCPMHUICCKUM PEIKMMOM IIOYB 10 I'PATUCHTY yp6aHI/ISaI_[I/II/I.
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Introduction.In an urban environment, all groups
of soil animals undergo changes due to a sharp
reduction in biotopes suitable for their habitat and
changes in living conditions. In general, urban
conditions are characterized by general trends in
changing living conditions. As the urbanization
gradient increases, certain changes are noted in the
series from suburban biotopes to residential areas, such
as an increase in the urbanization pressure, the degree
of soil disturbance, an increase in the temperature of the
surface layer, a decrease in the area of green areas, and
as a result, a decrease of humidity in soil and air.

The purpose of the study. The purpose of this
work is to identify the reaction of ground beetles to
changes in the hydrothermal properties of soils
corresponding to the general trends in the
transformation of soils of biocenoses under the
influence of urbanization in various urban and
suburban coenoses.

Material and methods of research. The study
was conducted in Orekhovo-Zuyevo in 2021-2022.
Complexes of ground beetles were studied in 4 stations,
which were grouped according to a number of
characteristics into 2 groups: suburban biotopes and
urban biotopes. The collection was carried out
according to the standard method using Barber's soil
traps.

The results of the study and their discussion.
The stenotopic of some species of ground beetles is

successfully used in the diagnosis of soil and plant
conditions. The distribution of these herpetobios
depends primarily on abiotic environmental conditions:
they are indicators of these conditions — indicators that
react sensitively to changes in the salt and hydrothermal
regimes of the soil, its mechanical composition, terrain,
vegetation cover and other successional changes in the
landscape [1]. Based on data on the population
structure of ground beetles, it is possible to judge the
patterns of natural and anthropogenic successions in
ecosystems, to conduct ecological monitoring of
communities in various landscapes.

One of the most important abiotic factors on which
the activity of ground beetles depends is soil moisture.
Observations show that ground beetles are very
sensitive to moisture deficiency and do not prefer dry
soil [3].

The heterogeneity of habitat conditions in various
biotopes of the urban and suburban landscape is
manifested primarily in the soil moisture regime.
According to the hygropreferendum, 4 groups were
identified in the population of ground beetles of the
studied biotopes: 1 group - hygrophiles (g), combining
swamp and near-water species of ground beetles; 2
group - mesohygrophies (m-g) - inhabitants of moist
forests and meadows; 3 group - mesophiles of closed
landscapes (Mc), including ground beetles - inhabitants
of dry and medium wet forests; group 4 — mesophiles
of open spaces (Mo), which unites species that prefer
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dry open habitats. The criteria of the hygropreferendum
are based on the selectivity of species to biotopes with

different types of moisture (Table 1).

Table 1
The structure of the complexes of ground beetles of urban and suburban biotopes
by preference to soil moisture
Preference to soil Suburban biotopes Urban biotopes
Ne : In total Forest parks and Open Residential
moisture . Parks
suburban forests biotopes areas
Species and
quantitative abundance Sp. Quant Sp. Quant Sp. Quant Sp. Quant Sp. Quant
(%)
1 Hygrophiles (g) 113 | 04 35 0,2 36 | 08 |111| 02 | 25 | 06
2 | Mesohygrophiles (m-g) | 225 | 105 | 302 95 203 | 147 | 204 | 149 | 125 | 47
g | Mesophilesofclosed | o5/ | 503 | 465 | 854 |263| 307 | 329 529 | 251 | 424
landscapes (Mc)
4 | Mesophilesofopen | 4o | 555 | 233 48 | 498 538 |356| 322 | 599 | 523
spaces (Mo)

The analysis of the table showed that the
mesophile group dominates in all the studied biotopes,
accounting for 66.2% of the species and 89.1% of the
quantitative abundance. Of these, the group of
mesophiles of open spaces is the leader in the number
of species (40.8%), and the group of mesophiles of
closed landscapes is the leader in quantitative
abundance (50.3%), accounting for more than half of
the total number ground beetles. Mesohygrophils in the
study area accounted for 22.5% of the species and
10.5% of the quantitative abundance. Such a high
abundance of ground beetles of this group is quite
understandable for the swampy landscape of the
Oksko-Klyazma interfluve of the Meschersk lowland.
The group of hygrophiles, combining mainly near-
water species in our studies, was 11.3% of the species
abundance, but was small in quantity - 0.4%. Coastal
species penetrate into the biotopes of the city along the
riverside of the Klyazma River, which flows through
the middle of the city, but they do not reach a high
number here, without finding favorable conditions for
existence. Comparison of the complexes of ground
beetles of urban and suburban biotopes showed that in
more mesophytic habitats, without sharp fluctuations of
the thermo and hygro mode - forest parks and suburban
forest coenosis - a group of mesophiles of closed
landscapes dominated. At the same time, in wetter
forest parks with a high degree of closeness of tree
crowns, forest mesohygrophiles also played a
significant role, approaching forest mesophiles in terms
of the number of species.

In parks, mesophiles of closed landscapes also
dominated in numerical abundance, however, higher
anthropogenic pressure in parks and cutting of trees
+lead to xerophytic biotopes, which affects the
selection of species. In terms of species abundance,
both mesophiles of closed landscapes and mesophiles
of open spaces dominated in parks (32.9% and 35.6%,
respectively), generally reflecting violations in the
humidification mode [2].

Urban areas characterized by poor landscaping,
lack of closeness of tree crowns and, as a result, harsh

microclimatic conditions, with sharp fluctuations in
temperature and humidity. Near the soil, according to
the conditions of existence, such biocenoses are similar
to suburban open stations, such as a meadow, a
wasteland and is adequately reflected by the
composition of the complexes of ground beetles. The
basis of the complexes of ground beetles of the built-up
areas are mainly mesophiles of open spaces,
dominating in species and quantitative abundance. A
sufficiently high species abundance in the built-up
areas of forest mesophilic and mesohygrophilic groups
mainly reflects the landscape and climatic features of
the studied region.

Conclusions. Analysis of the structure of the
complexes of ground beetles of urbanocenoses
according to the hygropreferendum showed that
mesophiles dominate everywhere. Mesophiles of open
spaces predominate in suburban open stations and
residential areas in terms of the number of species and
numerical abundance, mesophiles of closed landscapes
are more numerous in urban parks, forest parks and
suburban forests. A sufficiently high abundance of
hygrophilous and mesohygrophilous species in the
studied biotopes mainly reflects the landscape and
climatic features of the northern Meschera. In general,
in the change of groups according to the
hygropreferendum, there is a general trend in the
structure of the population of ground beetles along the
path of xerophilization with increased anthropogenic
pressure: mesohygrophiles and mesophiles of closed
landscapes gradually give way to open-inhabiting
species.

List of iterature:

Eremeeva, N. I. Biotopic differentiation of the
fauna of ground beetles (Coleoptera, Carabidae) in
urbanized cenoses / N. I. Eremeeva, N. A. Korovina, N.
I. Savosin // Proceedings of the Kemerovo branch of the
REO. — Kemerovo: Unity, 2006. — Issue 4. — Entomol.
research in Zap. Siberia. — pp. 18-24.

Khotuleva O.V., Yushchenko Yu.A. Features of
horizontal distribution of complexes of life forms of



Eespasutickutl Cor3 YyeHbix. Cepusi: MeOuuuHckue, buonoauyeckue u xumuyeckue Hayku. #1(102), 2023 5

ground beetles in the mosaic of the park landscape// In Sigida R.S. Ecological and faunal analysis of
the collection: Theoretical and applied issues of science  ground beetles (Coleoptera, Carabidae) of coastal
and education. collection of scientific papers based on  biocenoses of the steppe zone of the Central
the materials of the International Scientific and  Caucasus.//Bulletin of the Moscow State University.
Practical Conference: in 16 parts. Tambov.2015. pp.  No. 2 "Natural Sciences". Moscow. 2009. p.7783
119-121.

VK 579.69 (631.46)

BJIMSAHUE KUCJIOTHOCTHU U COJIEHOCTH HA OBHIEE KOJIMYECTBO, A TAK)KE HA
OTAEJBHBIE ®PU3NOJOI'NYECKHUE I'PYIIIIBI MUKPOPI'AHU3MOB U HA X
OCOBEHHOCTH PACITPOCTPAHEHUS B COJIOHYAKOBBIX ITOYBAX, ITPUJIETAIOIIUX K
O3EPY KYMHUCH (I'PY3HSI)

Lynykuoze M. /1.

Cyxymcekuii I'ocyoapcmeennuiii Yuusepcumem,

I'pysus, 0186, e. Tounucu, yn. [lonumxosckot, 26

Jdommamuose 3.111.

Hnemumym Bomanuxu I'ocyoapemeennozo Yuusepcumema Hnvu,
0105, . Tounucu, yn. Bomanuueckas,l

INFLUENCE OF ACIDITY AND SALINITY ON THE TOTAL NUMBER, AS WELL AS ON
INDIVIDUAL PHYSIOLOGICAL GROUPS OF MICROORGANISMS AND ON THEIR
DISTRIBUTION PECULIARITIES IN SALINE SOILS ADJACENT TO KUMISI LAKE (GEORGIA)

M.D. Tsulukidze

Sokhumi State University,

26 Ana Politkovskaia St, Thilisi, 0186, Georgia

Z.Sh. Lomtatidze

Botanical Institute of Ilia State University,

1 Botanical St, Thilisi, 0105, Georgia

DOI: 10.31618/ESU.2413-9335.2023.4.102.1743

AHHOTALUS

B pabore ObutM wmccienoBaHBl (PUIUOJIOTHUYSCKHE TPYMIBI W OCOOCHHHOCTH PACIpPOCTPaHCHHS

MHKPOOPTaHU3MOB, KOTOPBIE COCTABISIOT MHKPOOHMOTY Cyib(aTHOW CONOHYAKOBOHM ITOYBHI, NPIJICTAIONICH K

o3epy Kymucu (I'py3ust). YcraHoBieHo o01iiee coiep:KaHue MUKPOOPTraHU3MOB B JIAHHOM THIIE MTOYBHI B KaXJI0M

Ce30He, a TaKKe KOJIWYECTBEHHOE COOTHOILEHHWE MHKPOOPTaHM3MOB KaXIOW (DHU3HOJIOTHYECKOI TIPYIIIb;

IMoKasaHa AJWHaMHKa HX H3MEHCHHUA C YYETOM BPEMEHU TOJa. PESyHLTaTLI MPOBEACHHOI'0 HCCJICAOBAaHUA

CBUACTCIILCTBYIOT O TOM, 4YTO B HccnenyeMoﬁ IIOYBE COJICHOCTb M KHCJIOTHOCTBb OKAa3bIBAKOT BJIIMSIHHUEC KAaK Ha

061_1166, TaK U Ha KOJIMYECCTBO, BXOAAIINX B HUX OTJACIIBbHBIX (I)I/IBI/IOHOFI/I‘IeCKI/IX rpymni. YuciieHHOCTh OTACJIbHBIX

(1)H3PIOJ'IOFI/I'—I€CKI/IX rpynomn MHKPOOPraHmM3MoB, B CBOIO O4Y€pE€ab, 3aBUCUT OT YHUCICHHOCTU JPYTHUX

¢usnonormueckux Tpymmn. [IpucyTrcTBHE oOmpeneneHHBIX (HU3MOIOTHYECKUX TPYI MHKPOOPTaHU3MOB B

l'IpI/I6pe)KHOM Cynb(i)aTHOM COJIOHYAKE B OOJIBIIIOM KOJIMYECTBE npyu ONTUMAJIbHOM COOTHOIICHUN KUCIOTHOCTH U

COJICHOCTU MOKCET CIIYXKUTb IPU3HAKOM HAJIUYUA ONPECACIICHHBIX KOJINYCCTB APYTrUux (1)I/I3I/IOJ'IOFI/I‘IGCKI/IX rpymil, u
HA00OPOT.

ABSTRACT

In the present work, the physiological groups and peculiarities of the distribution of microorganisms that
make up the microbiota of sulfate saline soils of Kumisi lake (Georgia) were studied. The total number of
microorganisms in this type of soil in each season was established, as well as the quantitative ratio of each
physiological group microorganisms; it was shown the dynamics of their change, considering the time of the year.
The results of the study show that in the saline soil, salinity and acidity influencing both the total and the humber
of individual physiological groups included in them. The number of individual physiological groups of
microorganisms, in turn, depends on the number of other physiological groups. The presence of certain
physiological groups of microorganisms in a sulfate saline coastal soil in large numbers with an optimal ratio of
acidity and salinity can consider as a sign of the presence of other physiological groups in a certain amount, and
conversely.

KiaroueBblie CcJI0oBa: KHUCJIOTHOCTB, COJICHOCTB, COJIOHYAK, BJIAXKHOCTD, 0611166 KOJIMYECTBO
MHUKPOOPIaHU3MOB, (PM3HOJIOTHYECKHE TPyl OaKTepHi.

Keywords: acidity, salinity, saline soils, humidity, total number of microorganisms, physiological groups of
bacteria.

BBenenne. DKOCHCTEMBI, TOJBEPKEHHBIE KaK  HIMPOKO PacIpOCTPAHEHBI IO BCEMY MUPY M BKIIOYAIOT
€CTECTBEHHOMY, TaK M HMCKYCCTBEHHOMY 3aCOJICHHIO B ce0s Takue MeCTOOOWTaHMS, KaK COIOBBIC U COJNICHBIC
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o03epa, JTMMaHbl, TUIEPrajJuHHbIE TOPSYNe UCTOYHUKH,
COJIOHYAaKH, COJIOHUbI H JApYrHe THUOBI TII0YB C
pa3nu4HO#l CcTemeHpl0 3acojeHHocTH [1]. Bomable
3aCOJICHHBIE MECTOOOUTAHUS HM3YYEHBI JOCTATOYHO
mmpoko [2, 3, 4, 5], B OTIMYMU OT IIOYBEHHBIX
OMOLIEHO30B, KOTOPHIM MOCBSIIEHO CPAaBHHUTEIBHO
HEOOJIBIIIOE YUCTIO ucchenoBanuii [6,7,8]. B cBs3u ¢
9THM, HWHTEPECHBIM OOBEKTOM JJIsI HCCIIEAOBaHUS
SBJSIETCS MUKpPOOMOTa NPHUOPEKHBIX COJIOHYAKOB
o3zepa Kymucu (I'py3us), koTopoe pacmoyiokeHO B
HwxHekapTanuHCcKom HU3MEHHOCTH, B TaK
Ha3piBaeMol Kymmucckoif BmaauHe. 3OTO  03epo
MHTEPECHO TEeM, 4TO J0 CEpEeIUHBI MPOILIOro BeKa Ha
Mecte o3epa Kymmcn Haxommmock HeGompmoe (0,48
kM%)  conéHoe o3epo  (rmybumoit 50  cm)
MICEBJIOKAPCTOBOIO MPOUCXOXK/ICHHUS, BOAA KOTOPOTO
coJiepkania riiay0epoBy COJIb U 03€pO HEBO3MOIKHO
ObUI0  HCIIONIB30BaTh B  XO3SIMCTBEHHBIX  IEISX.
ITosTomy B 1960-b1X roax 03epo 3aMOIHMWIN BOJOH U3
pexu Kypsl; ypoBeHb BOJBI MOTHSIICS U 03€PO CTAJIO
MEHEe COJICHBIM, YTO H3MEHWJIO COJICHOCTH IIOYB,
NPWIETAIOIUX K 03epy M B CBOIO O4yepelb OKa3ajio
BIIUAHUC Ha 3aCOJICHOCThb II0YBBbI, KoTOpas
XapaKTepU3yeTCsl HATUYHEM XJIOPUIHO-CYIb(PATHOTO
3aCOJCHUS c npeobaiaHueM cynbdartos
(rmay6epoBoii comu) B Heit [9, 10, 11]. Beuny manoit
M3Yy4eHHOCTH  3TOTO  03epa,  Ier1eco00pa3HbIM
MPE/ICTABISIETCS M3YUCHUE MUKPOOHOTHI TPUOPEIKHOTO
cynbhaTHOrO cooHuaka o3epa Kymucu.

Hean HCCIIeJOBAHMS. Ucxons u3
BBILIEU3JI0KEHHOTO, LEJIbI0 JTAHHOTO HCCIIET0BAHUS
SIBJISJIOCH BBISIBJIICHUEC OCO6CHHOCTeﬁ
pacupoCTpaHEHUs]T  MUKPOOPTaHU3MOB  OTHAEJIBHBIX
(1)H3HOJ'IOFI/I'—I€CKI/IX rpynmn B COJIOHYAKOBBIX IIOYBaX,
npuieraromux k ozepy Kymmucu, a Taxke n3ydeHue

BIUSHHMS KHCIOTHOCTH M COJICHOCTH IIOYBBI Ha
KOJUYECTBEHHBI  COCTaB  OOWMTAlOIIMX B  HEH
MHUKPOOPTaHI3MOB.

Marepuanbi " METO/bI. O0BEKTOM
HCCICHOBAaHUSA  SBIISNIACH  COJOHYAKOBash  IIOYBA,

Ipuieraomas K [oro-3amagHoMy Oepery o3epa
Kymucu. O6pa3isl mouBbl OBUIH B3SATHI TOCE30HHO B
teyeHue roma (2019 r.). Msywancs ropusoHT A
(rayounsr 5-20 cMm). B kaxmoM ce3oHe ObUTH B3SITHI 9
mpo6 u3 Tpex Touek — y Gepera Ha pacctosHuu 50, 100
u 200 M, Ha rryOuHax 5, 10 1 20 cm.

IPYINBl  MHKPOOPTaHWU3MOB:  aMMOHH(HKATOPEL,
LEJUII0NI030pa3py  LIAroNIue MUKPOOPTaHH3MBEI,
canpouTHl, AMIUIOTUTHICCKIE OaxTepuw,

aKTHHOMHUIETH, HUTpuuuupytomue 6akrepun 1 u 11
(a3pl, rpuOHI, a TakXKe CIeAYIOIINE TapaMeTPhI IIOYBHI:
pH, comeHocte U  BnaxHocTh. KynbpTuBanuio
AMMOHH(HUKATOPOB TPOBOJUIM Ha MSICO-TIENITOHHOM
arape (MIIA) npu temneparype 28 °C B Teuenue 4
CYTOK, a3pOOHBIX LEJITI0JI030pa3pyILAOIINX
MUKpPOOPTaHU3MOB — Ha cpene ImmieHerkoro-
ConHieBOH, canpoUTOB — Ha MSCO-TIENTOHHOM arape
(MITA) npu temnepatype 28°C B TedeHue 2-X CyTOK,
aMIJIONUTHYECKUX OakTepuii — Ha cpenme Yareka,
AKTHHOMMIIETOB  —  Ha cpene layze I
HuTpuummpytoumx Oaxkrepmu | m I ¢daser — Ha
COOTBETCTBYIOIIMX cpenax BuHorpazackoro, rpudos —
Ha MoauduIMpoBaHHoi cpene Yaneka-Jlokca [12].

B uccnenoBaHnM OBUIM MCIOJB30BAHBI METOJIBI,
npuHATele B MuKpoOuonoruu [12,13]. Tloxmcuer
MHUKpPOOPIraHU3MOB Ha JKUIKUX MHUTATEIbHBIX Cpenax
NPOBOJIMIIN C UCIIOJb30BaHueM Tabmun Mak-Kpenu, a
Ha TBEPJbIX MMUTATEIbHBIX CPeiaX BU3YaJbHO, YUETOM
00pa30BaHHBIX KOJIOHUH, MPOBOJS MOACYET KOJIOHUIA
Ha vamkax Ilerpm, ocymecTBiss mepecdeT Ha 1 T
a0COJIOTHO CyXxoi mouBsI [12].

Omnpenencane BIQXHOCTH B o0pasmax
MIPOBOANIIOCH BECOBBIM METOJIOM B CYIIHIBHOM HIKady
(CHOJI-3,5-11, CCCP). pH OTIpeIeIISsITH
MOTECHIIMOMETPUIECKH C ImoMoInsio pH-meTpa (mapka
pHep2, Kutaii), cOI€HOCTh — METOJOM OMpEAeTICHH
IJIOTHOTO OCTAaTKa BOJHOMN BBITSDKKH [13].

[Mokazatenn (HU3UKO-XMMHUYECKHX TapaMeTpOB
OpeACTaBICHBl B  BHJE  3HAUYEHHH  CpexHero
apupmeTHyeckoro 3HadeHHs mapamerpa (M) w
cpenHel KBaApaTHIeCKON OMMOKY CpeTHEN BETUIHHbI
(m). OOpaboTKy MHAaHHBIX  OCYIIECTBIUIH  C
rcnoip3oBanueM mporpammal «Microsoft Office Excel
2010».

PesyabTaTsl HcCIe0BAHUS | 170
odcy:xaenme. 113 M3ydeHHBIX HaMH OOpa3IOB IOYBHI
ObUTM  BBIJCNICHBl  OTZAEIbHBIE  (PU3HOJOTHYECKUE
TPyNIbl MHKPOOPTaHU3MOB, OBUIO ONIPEAETICHO Kak
olmiee KOMHMYECTBO MHKPOOPTaHU3MOB, TaKk W
COJIEp)KaHUE KaXJIOW OTIENbHOIM (U3HOIOTHUECKOi
TPyNmel  MHKpPOOpraHm3MoB. OOImee KOJHYECTBO
MHKPOOPTAHU3MOB B Ka)KJIOM CE30HE IPEJCTAaBICHO B

Onpenensuuchk pacnpocTpaHEeHHbIE B TaOmmme Nel.
MHUKpPOOHOTE MOYBHI cleaytomue (U 3HOJOrHYecKHe
Tabiumna 1.
O0mee KOJIHYECTBO MUKPOOPTaHU3MOB B KAJK/IO0M Ce30He
Of11ee KOIMYeCTBO Obmiee komecTso Obmiee xomiecTso Of1ee KOJIMYECTBO
MHKpPOOPTaHU3MOB B MHKpPOOPTaHU3MOB B
MUKPOOPraHu3MOB B 50 MHKPOOPIaHU3MOB B
100 M oT 03epa B 200 m oT 03epa B
Ce30H | M OT 03epa B Iiepecuere ce30He B nepecyere Ha 1
Ha | r abcoroTHO nepecuere Ha l r nepectiere a | r T a0COTIOTHO CyXoH
. a0COJTIOTHO CyXOit abCOIMOTHO CyXOi yx
CyXOU NOUBBI MOYBBI
TIOYBBI TIOYBBI
3uma 1,48*101 1,73*101" 1,75*101" 4,96*10%
Becna 5,75*10% 5,49*10% 8,73*10% 19,61*10%°
Jleto 1,62*101 1,53*101 1,46*101" 4,61*10%
Ocenp 1,82*101 1,62*101 1,12*101" 4,56*10%
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Kak BumHOo m3 Tabmmmer Nel, camoe BBICOKOE
o011ee KOJMYECTBO MUKPOOPTAaHU3MOB TIPEICTABICHO
sumoii 4,96*10", npu pH mousw 7,1-7,4; coneHoctu

0,71-1,71%, Bnaxuoctu — 7,56-22,98% (cm. TabIHIIBI
2,3,4).

Tab6muma 2.

HN3menenne cpeaqnux 3Hadennii pH u cosieHocTn B nouse, npuiieramouiei k ozepy Kymucu
(50 M ot Gepera).

Tapaverp 3uma Becna Jlero Ocenb
Ceson
pH, exn. 7,440,1 7,540,1 7,7+0,1 7,6+0,0
CoreHocts, % 1,71+0,01 1,23+0,03 0,1+0,01 0,21+0,01
Tabnuua 3.

H3menenne cpennnx 3Havennii pH u cojieHoCTH B MO4Be, npuierawimeii k o3zepy Kymucn
(100 m ot Oepera).

Tapaverp 3uma Becna Jleto Ocenb
Ceson
pH, ex. 7,320,1 7,7+0,1 7,4+0,4 7,6+0,1
ConeHocts, % 0,72+0,01 1,01+0,01 0,11+0,02 0,19+0,01
Tab6muma 4.

HN3menenne cpennunx 3Hayenuii pH u cosieHocTu B nouse, npuJierapuieii k o3epy Kymucu
(200 m ot Oepera).

Hapawverp 3nma Becna Jleto OceHb
Ceson
pH, en. 7,1+0,07 7,2+0,06 7,1+0,4 7,4+0,1
Conenocts, % 0,71+0,01 0,28+0,02 1,194+0,02 0,17+0,01

Takum 00pazoM, MOXKHO TIPEIIOJIOKHTE, TO UTO B
3UMHEM Ce30He cooTHomenne pPH u comenoctu
CO3/1a€T ONTHUMAJbHBIE YCIOBHUS JJISi MAKCMMAJILHOTO
pasBuTHs ~ MUKpoopranusmoB.  Camoe  HH3KOE
KOJIMYECTBO MUKPOOPTaHW3MOB HAOJIIOIa€TCs BECHON
19,61*10%, npu pH 7,2-7,7; conenoctu 0,28-1,23%, u
BraaxkHoctd —11,98-15,99% (cm. tabn. 2,3,4). Ucxoas
W3 OTOTO, MOXHO MPEANOJNIONKNTh, YTO BECHOMN
cootHolIeHre PH ¥ COIEHOCTH CO3AET ONTUMAILHBIE
YCIIOBHS IS MUHUMaJIbHOIO pasBUTHS
MHUKPOOPTaHH3MOB, a TaKKe TO, YTO BO3pacTaHHE

nokaszarenst PH ¥ yMeHbIICHHE CONCHOCTH MelIaeT
Pa3BUTHIO MUKPOOPIaHH3MOB.
B paboTte ocHOBHOe BHUMaHHE OBLIO YJEIECHO

CIIEIYIOIIUM (U3HOIIOrTYECKUM rpynmnam
MUKPOOPTraHU3MOB. aMMOHHU(BHUKATOPBHI,
aMWIONIUTHYECKUE GaxTepum, AKTUHOMMUIIETHI,

Hutpuduxaropsl | u Il dhazer. Bo Bpems uccnegoBanus
ObUIO  yCTaHOBIEHO, 4YTO W3  JTUX  TpYMN
MHKpPOOOPTaHN3MOB BO BCEX YETHIPEX CE30HAX B CAMOM
6oJbIIOM KOJIMYECTBE MIPEACTaBICHBI
aMMOHH(HKATOPBI M aMIJIOJIUTHYESCKUE OaKTepHH (CM.
Tabi. Ne5).

Tab6muma 5.
O0uee KOJIMYECTBO MUKPOOPTaHU3MOB OT/IeJIbHBIX (PM3HOTOTHYECKHX IPYIN C Y4eTOM Ce30HHOCTH
OO0riee KOJIM4eCTBO (PM3UOJIOTMYECKHX IPYIIT MUKPOOPTaHH3MOB B 1 T aOCOJIIOTHO CyXOH MOYBBI
Ceson AMIIIONMUTHYECKIIE Hurpuduxatopst Hurpuduxatopsr
AMMOHH(HKATOPEI GaxTepun AKTHHOMMIIETHI (daza I) (daza 1)
3uma 2,87*10" 2,11*10% 933800 1,4*108 3,04*10°
’ ' (0,93*10°) ' '
111200
*1010 *1011 *106 *106
Becna 9,44*10 1,02*10 (0,11*109) 9,70*10 1,16*10
384160
*1011 *1011 *105 *109
Jleto 3,31*10 2,41*10 (0,38%109) 5,80*10 4,28*10
110200
1011 *1011 *105 *103
Ocenp 2,56*10 2,00%10 (0,11*109) 5,62*10 5,50*10

W3 Tabmuuer Ne5 wu puc.

MaKCHUMAJIbHOC KOJIMYECTBO

COCTaBJICT

7,1-7,7,

Nel BmpHO, 4YTO
aMMOHU(DHUKATOPOB
(3,31*10"Y) maGmomaercs neToM, Korja nokasareas PH

conenoctn  —  0,1-1,19%,

Brnaxuoctu mousbl 4,40-8,03% (cm. Tabn. 2,3,4), To

aMMOHHU(HKATOPOB.

€CTh B JIETHEM CE30HE CO3JaJIOCh OITHMAJIbHOE
cooTHoIeHne PH u coseHOCTH AL pa3BUTHS TPYIIIIBI
B MuHMManbHOM KOJIHMYECTBE
(9,44*10%%) amMmMOHM(UKATOPBI BCTPEYAOTCS BECHOM,
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Korma mokasarens PH cocraBmser 7,2-7,7, coneHOCTH
—0,28-1,23%, Biaxxuoctu nouss! 11,98-15,99%
(eMm. Tabm.  2,3,4), UYTO MOKHO OOBSCHUTH

HapymeHnueM OINTUMAJIBHOTO COOTHOIICHUSA pH n

350 000 000 000
300 000 000 000 2,87E+11
250 000 000 000
200 000 000 000
150 000 000 000
100 000 000 000

50 000 000 000

KOJIMYECTBO MUKPOOPITAHU3MOB

0
3SUMA

COJIEHOCTH, B YaCTHOCTH BECHOH BO3pacTaHUE
TIOKAa3aTelsl COJICHOCTH BBI3BAJIO YMEHBIIICHNE OOIIEro
KOJINYECTBA AMMOHH(HKATOPOB.

2,56E+11

9,44E+10

BECHA NETO OCEHb

CE3OH

—&— O6Lee KOMYECTBO aMMOHUBUKATOPOB B KaXKAOM CE30HE

Puc. 1. ﬂuHaMuKa CE30HHO20 USMEHEeHUA KoJuvecmed aMMOHugbuKamopoe.

W3 tabmumer Ne5 um puc. Ne2 BuAHO, dUTO
MaKCUMAaJIbHOE KOJINYECTBO AMMJIOJINTHYECKHUX
Oaxtepuii (2,41*10') wmabmromaercs neToMm, Korja
nokazarenb PH cocrasnser 7,1-7,7, conenoctu — 0,1-
1,19%, snaxsoctu mnoussl 4,40-8,03% (cm. Tabm.
2,34), TO ecTh B JIETHEM CE30HE CO31aJI0Ch
ONTUMalIbHOE COOTHOIeHHe PH W comeHoctd st
YHCJIEHHOTO TpUOaBiieHNs1 (HU3NOTIOTUUECKON TPYIIIIBI

300 000 000 000
250 000 000 000

2,11E+11
200 000 000 000

150 000 000 000

100 000 000 000

KOJTMYECTBO MNKPOOPTAMH3MOB

50 000 000 000

3UMA

AMUJIONIMTHKOB. B MHHUMAaJabHOM  KOJIHMYECTBE
(1,02*10) amunoNUTHKK BCTPEUArOTCS BECHOM, KOraa
mokasarenb pH cocrasnser 7,2-7,7, conenoctu — 0,28-
1,23%, Baaxuoctu 11,98-15,99% (cm. Tabm. 2,3,4),
YTO MOKHO OOBSICHHTH HApPYIIEHHEM ONTHMAIbLHOTO
cooTHomreHuss PH W COJNEHOCTH, B YaCTHOCTH, POCT
MOKa3aTeasl COJICHOCTH B BECEHHEM CE30HE BBI3BAI
YMEHBIIEHNE O0MIEr0 YHCIIa AMUJIOIHTHKOB.

2,00E+11

BECHA

NETO OCEHb

CE30OH

== 006Lee KOMYECTBO aMUIOIUTUKOB B KaXKJ0M Ce30He

Puc. 2. ﬂuHClMuKa CE30HHO20 USMEHEHUS

W3 ¢uznonornueckux rpyni MUKpOOPraHU3MOB B
MaJloM KOJIMYECTBE MPEJCTaBICHbl AKTHHOMHIIETHI,
Hutpudukaropst | u Il ¢passr.

KoJjiudecmeda AdMulojiumudecKux 6al<mepm°t.

Ce3oHHas JWHAMHKa aKTUHOMMUIICTOB I/I3yT{a€MOﬁ
HaMHW NIOYBBI MPE/ICTAaBJICHA HA PUC. Ne3.
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N3 Tabmumpr NeS wm pume. Ne3 BumHO, dTO

(0,11*10%) aMuIIOMUTHKY BCTPEYAIOTCS OCEHBIO, KOT/a

MaKCHUMaJbHOE KOJIMYECTBO AKTHHOMHMIIETOB  mokazarenb PH cocraemnser 7,4-7,6, conenoctu — 0,17-
(0,93*10%) mabmonaercs 3uMoii, koraa mokasarens PH  0,21%, Braxsoctr 8,53-9,99% (cMm. Tabn. 2,3,4), uTto
cocraBmier 7,1-7,4, comenoctm — 0,71-1,71%, ™MoOXHO OOBSCHUTH HapyIICHHEM OINTHMAIHLHOTO
BIIQXHOCTH 7,56-22,98% (cMm. Tabi. 2,3,4), To ecTb B cooTHOIIEHHST PH W CONCHOCTH, B YaCTHOCTH, POCT
3UMHEM CE30HE CO3/1aJ10Ch ONTUMAIbHOE  IIOKa3aTesst PH M CHIKEHME IOKa3aTelIsl COJICHOCTH B
cooTHOIIeHHEe PH © CcoJIEHOCTH MU YHUCICHHOTO  OCCHHEM CE30HE BBI3BAJIM YMEHBIICHHE OOIIETO Yuciia
YBEJIUYCHUS (bu3noIOrMYECKON TPYINBl  aKTHHOMHUIICTOB.
aKTUHOMMIETOB. B  MHMHUMAJIIBHOM  KOJHUYECTBE
12 000 000
S
S 10000 000 9,70E+06
m
T
2
= 8 000 000
o
)
£ 6000000
X
>
2
2 4000000
(@)
w
J
= 2000000
8 1,40E+0 5,80E+05 5,62E+05
x
e
v 4
0
3UMA BECHA NIETO OCEHb

CE30H

—@— 06L1ee KONNYecTBo HUTPUDUKaTOPOB | hasbl B KaxKA0M Ce30He

Puc. 3. ﬂuHaquKa CE30HHO20 USMEHEHUA KoJludecmead dKMUHOMUYemaos.

Ce3oHHas nuHamMuKa HUTpUUKAaTOpoB | dasbl
M3y4aeMOoi HaMU IOYBHI NIpe/ICTaB/IeHa Ha puc. Ne4.

N3 Tabmumer NeS wm puc. Ned BuaHO, dTO
MaKCUMaJlbHOE KOJIM4eCcTBO HHUTpHU(pUKaTopoB | dassl
(9,70*10%) maGmomaeTcs BeCHOM, KOTJa MOKa3aTellb
pH cocraBnser 7,2-7,7, comenoctm — 0,28-1,23%,
BiaakHocta 11,98-15,99% (cm. tabi. 2,3,4), To ecTh B

Hurpudpukaropos | daze. B MuHMManbHOM
xonuuectBe (5,62*10%) muTpudukaroper | Qasbl
BCTPEYAIOTCS  OCCHBIO, KOrJa mokaszarens pH
cocrasiuser 7,4-7,6, comenoctu — 0,17-0,21%,
BrnaxkHoctu 8,53-9,99% (cMm. Tabn. 2,3,4), 9TO MOXKHO
O0O0BSICHUTH HAPYIICHHEM ONTUMAITFHOTO COOTHOIIICHHS

pH " COJICHOCTH, B YaCTHOCTH, HE3HAYMTEIHLHBIN pocT

BECECHHEM CE30HC CO31aJ10Ch OIITUMAJIBHOC ImoKasarteiis pH 1 CHWXKCHHUEC ITOKa3aTejsd COJIECHOCTHU B
COOTHOILIEHHUE pH U COJEHOCTH 4 YHUCICHHOI'O OCCHHEM CC30HC BbI3BAJIM YMCHBIIICHUC O6H.I€FO quclia
YBEJINYEHUS (busnoIIOrNYecKoit rpynnbl  HUTpUUKaTopos | ¢a3sl.
12 000 000
[as]
o
= 10000 000 9,70E+06
T
Ay
< 8000000
o
o
£ 6000000
ANy
s
2
© 4000000
(@]
w
<
3 2000000 1,40E+0 5,80E+05 5,62E+05
x
¢
0
3UMA BECHA NETO OCEHb
CE30H

—g— 06LLee KONMYecTBO HUTPUDMKATOPOB | dbasbl B KaKA0M ce3oHe

Puc. 4. [Junamuxa ce30HH020 usmeHnenus Koauvecmsea Humpuguxamopos | gasor.
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CeszonHas nuHamuka HuTpuduratopos Il dassr
M3y4aeMOl HaM¥ MOYBHI MIpe/ICTaBIeHa Ha puc. Neb.

4 500000 000
4 000000 000
3 500000 000
3 000000 000
2 500000 000
2 000000 000
1 500 000 000
1 000 000 000

3,04E+06

KOAWYECTBO MWUKPOOPTAHWU3MOB

500 000 000

0 v

1,16E+06

4,28E+09

o, 50E+03

SUMA

BECHA

v

NETO

OCEHb
CE30H

= 061 KONUYECTBO HUTPUDUKATOPOBR || hasbl B KawA0M ce30He

Puc. 5. Junamuxa cezonnoeo usmenenus xoauvecmea Humpugurxamopos |l gpaszuol.

W3 tabmumer Ne5 wm pumc. Ne5 BumHO, dTO
MaKCHMaJIbHOE KOIN4ecTBO HUTpudukaropos Il dazbr
(4,28*10°) nabmronaeTcs neToM, Korjia nokasarens pH
cocrasimster  7,1-7,7, comenoctu — 0,10-1,19%,
Brnaxuoctu 4,40-8,03% (cMm. tabm. 2,3,4), TO ecTh B
JICTHEM CE30HE CO3aI0Ch ONTUMAIbHOE COOTHOIIIEHHE
pH wu comeHocTd M YHUCICHHOIO YBEIMYCHHUS
(uznonormueckor rpynmsl HUTpHduKatopos |l dassr
B MUHMMaJIbHOM KOJIMYECTBE (5,50*10%)
HUTpUPUKaTOpH! || Qa3sl BcTpewaroTcs: oceHbro, Korma
nokasarenb pH cocrasnser 7,4-7,6, conenoctn — 0,17-
0,21%, BnaxnocTn mouBbl 8,53-9,99% (cMm. TalI
2,3,4), dYro MOXHO OOBSCHUTH HAPYIICHUEM
ONTUMAJILHOTO cooTHomeHus PH u cosmeHoctH, B
YaCTHOCTH, HE3HAYUTEIbHBIA pocT mokaszarens PH u
CHIDKEHHME TIOKa3aTeNlss COJEHOCTH B OCEHHEM CE30HE
BBI3BAIN YMEHBIICHUE o01rero qucia
Hutpudukaropos Il ¢aspr.

3axuouenne. Vcxons w3 aHanm3a pe3yibTaToOB
WCCIICIOBAaHHUS YCTaHOBJICHO, YTO CaMBIi BBICOKHUI
MoKa3areib OOIIEr0 KOMMYEeCTBA MUKPOOPTAaHU3MOB B
npuOpeKHOM Cynb(aTHOM colloH4Yake o3zepa Kymucu
HaOmoaeTcs B 3UMHeM ce3oHe (4,96%10%), cammrii
nmskuii—  Bechod  (19,61*%10%°). UYro kacaercs
OTIEIBHBIX (U3HOIOTHUECKUX rpyImi
MHKPOOPIaHHU3MOB, TO ONTHMAJbHBIC YCIOBHS IS
pa3BuTHS  aMMOHH()HUKATOPOB,  AMHJIOJUTHYCCKHX
Oakrepuii u HuTpUdUKatopoB |l dasel cozmarorcs B
neTHeM ce3oHe, korma pH cocrasmser 7,1-7,7,
conenocte — 0,1-1,19%, a moxasaTenab BIAXKHOCTH
mouBsl — 4,40-8,03%.

OnTuMalibHbIe YCIIOBHS JUISt pa3BUTHSA
HUTpHuKaTopoB | (asel coznaroTcs B 1eTHEM ce30HE,
npu pH 7,2-7,7, conenoctu — 0,28-1,23%, wu
rmokazartejie BiaakHocTH mouBel —  4,40-8,03%.
OnTuMabHbIC YCIIOBHS IS PA3BUTHSI AKTHHOMHIIETOB
CO37al0TCI B 3MMHEM  CE€30HE, KOIJa  OHH
NpPEJCTaBJICHB B MaKCHMajabHOM KosmuectBe (pH
cocrasiusier 7,1-7,4, comenocts — 0,71-1,71%, a

MOKa3areiab BIAXHOCTH TMOYBBHI — 7,56-22,98%), a
TaK)K€ YTO COJEHOCTh M KHCJIIOTHOCTH OKa3BIBAIOT
BIIMSIHUE Kak Ha obiiee KOJIMYECTBO
MHUKPOOPTaHH3MOB, TaK U Ha KOJIMYECTBO, BXOISAIINX B
HHUX OTIENBHBIX (DU3UOTIOTHUCCKUX TPYII, KOTOpOe, B
CBOIO oOuepelb, KaK BBIICHIIOCh, 3aBHCHUT OT
KOJIMYECTBA  JPYTUX  (DU3MOJOTHYCCKUX  TPYIII,
HaTIpuMep, KOTAa B acCONHAIN MHKPOOPTaHW3MOB
JOMUHHUPYET (uznomornuecKas rpymma
ammonudukaropos (mpu pH 7,1-7,7, coneroctu — 0,1-
1,19%, Bnaxuoctn mouBbl 4,40-8,03% (cm. TaluL
2,3,4), Torga B OOJIBIIOM KOJIMYECTBE MPEICTABIICHBI
AMIJIOJUTHYCCKHE OaKTepud ©W B MHHUMAIbHOM
KOJIMYECTBE MpeCcTaBiIeHbl HUTpUdHUKaTops! | das3sl u
AKTUHOMMIIETEL. Co3sgaercst OIITUMAJILHOE
cooTHoIeHHe PH ¥ COJICHOCTH, KOTOPOE CTUMYITHPYET
BO3PACTaHUE YHCJICHHOCTH aMMOHH(HUKATOPOB, HO B
TOXKE BPEMsI CO3IaIOTCs OJIArONPHUATHBIC YCIOBHS IS
YMEHBIIICHUST YUCTHHOCTH HUTpHPuKaTopos | dassl u
aKTHUHOMMIIETOB B JTaHHOM THIIE ITOYBBI.
[IpennonoxuTensHO, B 3TOM OONBIIYIO POIb HTPAET
NMIIEBas [ENOYKa. 10 €CTh, CHIKEHUE YHMCIIEHHOCTU

HUTpUpUKaTopoB | ¢da3el W  aKTHHOMHIECTOB
CrocoOCTBYeET YBEITMUYCHUIO YHCIEHHOCTH
aMMOHU(UKATOpOB. TakuM 00pa3oM MPHCYTCTBHUE

OTIpeIeNIEHHBIX (PH3HOJIOTHIECKUX TPYI B OOJIBIIOM
KOJINYECTBE MOKET CIY)KUTh MPU3HAKOM HAaXOXKACHUS
B OTIpe/IeIEHHOM KOJIM9YECTBE JIPYTHX
(PU3NOTIOTHYECKUX TPYNI MHUKPOOPTAHW3MOB JTOMH
TOYBHI, 1 HA0OOPOT.
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