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Annotanus. OreHka GpyHKIMOHATBHOIO Pa3HOO0Pa3us — aKTyalIbHbIN B KOOI MU
MHUKPOOPTaHU3MOB U JOCTATOYHO YYBCTBHUTEIIBHBIN CIIOCO0 OOHAPYKEeHMsI OHOTOTrHYe-
CKM B)XHBIX 3aKOHOMEPHOCTEH B )KH3HEIEATEIbHOCTH MUKPOOHBIX coobuiecTs. M3y-
4yeHue (HyHKIMOHATIBHOTrO pa3Ho00pa3usi ¢ MOMOIBIO METO/Ia MYJIbTUCYOCTPAaTHOTO Te-
CTUPOBAHUS U OLICHKA €r0 B3aUMOCBSA3CH € KOIMYEeCTBEHHBIMI MUKPOOU OJIOr HUECKHUMH
XapaKTepUCTUKaMH B KOHTEKCTE CE30HHBIX N3MEHEHU ObUTH BBITIOJIHEHBI ISl FeTepo-
TPOPHBIX MHUKPOOHBIX COOOIIECTB MOBEPXHOCTHOTO M MPUIOHHOIO CIIOS BOIHOW
TomuM TPEX 03EP CpenHeoOCKOM MOWMBI, a TaKXKe BOIbI MOTOKa camoil peku OOu B
MEPUO]] JIETHEH MEXXEHH, 3UMHEN MEXEHH (JIEOCTaB) U BECEHHETO MOJI0BOAbA (I1aBO-
110K). Ce30HHBIC U3MEHEHUSI (PYHKLIIMOHAIBHBIX ¥ KOJIMYECTBEHHBIX MHUKPOOHOIOrHye-
CKMX IOKa3areliell B MONMEHHBIX BOIOEMAX XapaKTePH30BAIM CE30HHYIO CYKLECCHIO
MHKpOOHOro coobiectBa. [TomydeHHbIe pe3ylibTaThl FOBOPST O KOCMOIIOIUTHYHOCTH
1 (YHKIMOHAIBHOM B3aMMO3aMEIaeMOCTH IPEICTABUTENCH MPUPOJHBIX MUKPOOHBIX
cooOuecTB. JlaHHOe Hccne0BaHUEe 00€CIeYBAET BOSMOKHOCTD KOJIMYECTBEHHO OLie-
HHUTb OMOTCHHYIO COCTABIISIIONIYIO OanaHca yrieposa, e€ AMHAMUKY M B3aUMOCBA3b C
9KOJIOTHYECKUMU (PAKTOPaAMHL.
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Summary. This study provides an opportunity to quantify the biogenic component
of the carbon balance, its dynamics and relationship with environmental factors. This
study is the first to evaluate the functioning of microbial communities in floodplain
lakes in the middle reaches of the Ob River from the perspective of studying their met-
abolic activity in the context of seasonal and spatial environmental changes. The pur-
pose of this work was to assess seasonal changes in the metabolic spectra of bacterial
communities in water bodies of the Middle Ob floodplain. During the summer low wa-
ter period (September 2023), winter low water period (snow period, March 2024) and
spring flood (May 2024), functional diversity and quantitative microbiological charac-
teristics of heterotrophic microbial communities in the surface and bottom layers of the
water column of three floodplain lakes located in the vicinity of the TSU research sta-
tion “Kaibasovo” (N 57.24569342272839, E 84.18459154598635), as well as the water
of the Ob River itself, were studied. Functional diversity was determined using the mul-
tisubstrate testing method on 96-well Biolog Ecoplate test systems (USA) with calcu-
lation of the AWCD (average well-covered development) index. The TMC (total mi-
crobial count), obtained by direct counting of bacterial cells in a fluorescent-stained
sample, was used as a quantitative characteristic. According to the nonparametric anal-
ysis of variance (Kruskal-Wallis ANOVA test, Median test), AWCD and TMC did not
differ between lakes (p>0.05). Seasonal changes were revealed for AWCD and TMC
(see Fig. 1). AWCD correlated (Spearman rank correlations were used, p < 0.05) with
the consumption of amino acids (0.52), carbohydrates (0.54), amines (0.50) and oxycar-
boxylic acids (0.62), TMC correlated with the consumption of carbohydrates (0.45) and
polymers (0.63). The dynamics of AWCD were similar for the surface layer of all lakes,
and did not show obvious patterns in the bottom layer. Throughout the year, higher
TMC values were observed in the bottom layer, although this pattern was not observed
for AWCD (see Fig. I). This is due to the effect of ultraviolet radiation from the sun
and the influence of allochthonous microflora on the current AWCD values. TMC in
floodplain lakes increased during winter low water and had minimum values during the
flood period. During the winter low water period, the AWCD and the consumption of
most substrate groups are higher in the bottom layer. Seasonal differences in consump-
tion of carboxylic acid phosphates (Kruskal-Wallis test: H (2, N=18) =10.36; p =0.01;
Median test: Chi-Square = 12.00; df = 2; p = 0.00) and polymers (Kruskal-Wallis test:
H (2, N=18) =7.18; p = 0.03; Median test: Chi-Square = 9.33; df = 2; p = 0.01) have
been identified (see Fig. 2). A large number of correlations between the consumption
of different groups of substrates, including within the surface and bottom layers, indi-
cate the cosmopolitan nature and functional interchangeability of representatives of mi-
crobial communities. Moreover, during low water, when conditions are most favorable
for the growth of microflora, the number of correlations was maximum (9 out of 15);
during the freeze-up period it decreased significantly (4 out of 15), which may indicate
a targeted growth of more specialized microflora. In May, the number of correlations
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increased again (5 out of 15). Seasonal changes in the functional and quantitative char-
acteristics of microbial communities did not correspond to each other - the increase in
the number of microorganisms did not cause an increase in functional diversity. The
microflora suppression during flooding characterizes the demi-seasonal succession of
the microbial community. Based on the data obtained, one can judge the functional
cosmopolitanism and functional interchangeability of representatives of microbial com-
munities of floodplain water bodies.

The article contains 2 Figures, 12 References.

Keywords: heterotrophic microorganisms; functional diversity, multisubstrate test,
fluvial lake, Ob river floodplain, West Siberia
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BBenenne

HccnenoBanne MUKpOOHMOIOTHYIECKOW TpaHC(OpMAIMK OPraHHIECKOTO Be-
IIeCTBa B MMOWMEHHBIX 3KocucTeMax Cnbupu nmeeT O0JbIIoe 3HaUeHHE, TaK KaKk
TAeT BOSMOXKHOCTH KOJIWYECTBEHHO OLIEHUTH OMOTCHHYIO COCTAaBILIIONIyIO Oa-
JaHca yriepoaa, e€ AMHAMUKY U B3aHMOCBS3b C DKOJIOTHIECKUMH U aHTPOIIOT €H-
HbIMH (pakTopamMu. OneHKa (YHKIIHOHAJILHOIO pa3HOOOpa3us sSBISAETCS OCTa-
TOYHO YYBCTBUTEIHHEIM, & TOTOMY aKTyalbHBIM B SKOJIOTHH MHKPOOPTaHU3MOB
AJBTEPHATUBHBIM ITOJIXOIOM B U3yUeHHH OMOpa3Ho00pa3us u 0OHApyKEHHUH OHO-
JIOTHYECKN BaKHBIX 3aKOHOMEPHOCTEH B JKU3HEIESATEIEHOCTH MUKPOOHBIX CO00-
miects [1]. OgauM 13 Hamboee BOCTpeOOBAaHHBIX CIIOCOOOB OIIEHKH (DYHKITHO-
HAJIBHOTO pa3HOO0Pasus CIUTAETCS METOA MYIBTHCYOCTPATHOTO TECTHPOBAHMS,
OCHOBaHHBII Ha CIEKTPO(POTOMETPUIECKOM OMpPEACICHIH HHTEHCUBHOCTH IIO-
TpeOJICHUS YTICPOICOACPKAIIUX CYOCTPATOB MUKPOOHBIMH COOOIECTBAMU [2,
3]. MyJbTUCYOCTpaTHOE TECTHPOBAHHE YCIENIHO NMPUMEHSETCS B HHTEpecax
MMOYBEHHONH MUKPOOHMOIOTHH, OHAKO B ITOCICIHEE BPEMs PACTET HOMYISIPHOCTh
3TOr0 METOZA B MCCICIOBAHMAX BOMHBIX MUKpoOOIeHo30B [4—7]. B mpencras-
JICHHOM HCCIICIOBAHNH BIIEPBHIC OIICHEHO (DYHKIIMOHHPOBaHWE MUKPOOHBIX CO-
00IIIeCTB OMMEHHBIX 03Ep cpenHero TeueHus peku OOH ¢ MO3UINH H3YIEHUS UX
METa0O0INIeCKO aKTUBHOCTH B KOHTEKCTE CE30HHBIX U MPOCTPAHCTBEHHBIX H3-
MEHEHHI OKpykaromeil cpenpl. 1{enp HacTosmield paboThl — OlEHKA CE30HHOTO
M3MEHEHHUS METa0O0IMYECKHX CIIEKTPOB OaKTEPHAIBHBIX COOOIIECTB BOIOEMOB
cpenHeoOCcKol ToMMEL. M3ydueHne (QyHKIIMOHAIBHOTO Pa3HOOOpa3us W KoJMde-
CTBEHHBIX MAKPOOMOJIOTHIECKUX XapaKTEPHCTHK OBLIO BHITIONHEHO IS TETEPO-
TPO(HBIX MUKPOOHBIX COOOIIECTB MTOBEPXHOCTHOTO M IMPHIOHHOTO CI0ST BOJHOMN

132



Huxumxuna 3.1, J/Iywaesa H.B., Konecnuuenko JI.I. Memabonuueckasa akmugHocmo

TONIIM TPEX MOMMEHHBIX 03Ep, a TAaKXkKe BOJBI TOTOKa caMoil p. OOu B mepro
JIETHEW MEKCHH, 3UMHEH MEXEHH (JISIOCTaB) U BECCHHETO MOJIOBOIBS (TIaBOJIOK).

MarepuaJibl 1 METOABI

B xauecTBe 00BEKTa HMCCIENOBAHUS MCIIONB30BaHBI 00pA3IBl BOABI TPEX TH-
MMAYHBIX 03&p IEHTPAILHON IMOHMBI CpeTHeTo TeueHUs peku O0H, pacioioKeH-
HBIX B OKPECTHOCTSX HcclemnoBaTenbekoi cranmuu TI'Y «Kaitbacosoy [8], oTo-
Opannbie B ceHTA0pe 2023 (MexeHb), mapte 2024 (tenoctar) u Mae 2024 r. (ma-
BOJIOK) C TIOBEPXHOCTHOT'O U MIPHIOHHOT'O CII0st BOxHO# Toimu. [Togcuér obmero
grcia MUKpoopranm3MoB (OMU) ocCyIIecTBISUIH MOCPEICTBOM OKpPAIIABAHHS
MpernapaToB  (IyOpecleHTHBIM JIBYXKOMIIOHEHTHBIM KpacuteneM L7012
(LIVE/DEAD BacLight bacterial viability kit®) B cooTBETCTBHH ¢ peKOMEHIa-
OUSMH TIPOM3BOJUTEIS C ITOCISIYIONINM TOACYETOM KIIETOK COTNIACHO MPOTO-
KOITy M3TOTOBHUTEIIS C UCIIOJIF30BAHUEM JTIOMHHECIIEHTHOTO MHKPOCKOTIA «Zeiss»
Axio Imager Z2 (I'epmanus). OnieHKY MeTa00JIMYECKONH aKTHBHOCTH MUKPOOpPTa-
HU3MOB OCYIIECTBIIUIH IT0 METOIY MYJIBTUCYOCTPATHOTO TECTUPOBAHUS C TIOMO-
mipio TecT-cucteMbl «Biolog» Ecoplate (CIIA). ITnanmieTsl HHKyOHpOBaIM B
tepmoctate mpu 28°C 72 4 10 MPOSBIICHUS BU3yallbHO PETUCTPUPYEMOI OKPACKA
sigeek. 3MeHeHrne OKpacky B KaXKIOH JTyHKE U3MEPSUIH KaK OKa3aTelb OITHYIe-
CKOM TUIOTHOCTH TpH 510 HM ¢ HCITONTb30BaHNEM MUKPOIUTAHIIIETHOTO ()OTOMETPA
Multiscan FC («Thermo Scientific», China).

JIJIs CTaTUCTUYECKOTO aHai3a IMOMYICHHBIX TaHHBIX HCIIONb30BAINCH HEMa-
paMeTprueKie MeTonsl. [t mpoBepKH pacipeneneHuii Ha HOpMaIbHOCTD TIPH-
mersun kKputepuid [lamupo—Yunka mns p < 0,05, mmst IpoBEpKH COOTBETCTBUS
BBI0OpOK — KpuTepuid Kruskal-Wallis ANOVA mis p < 0,05, 3Ha4nMbie Koppe-
JISWA BRISBISUH 110 Kputepuio Crimpmena nipu p < 0,05. B kauecTBe KauecTBEH-
HOT0 TIOKa3aTellsl (PyHKIIMOHAIEHOT'O Pa3HOOOPa3Hsi MUKPOOOIIEHO3a TPHMEHSIITH
nagekc AWCD (average well-covered development), KOTOpBIH pacCUUTHIBAIIH ITO
M3MEHCHHUIO ONTHYECKOW TUIOTHOCTH MOTpedisieMoro cyocTpaTa B sueikax [3].
CrartucTryeckue pacueTsl U rpapUIecKyl0 BH3YaTU3alUI0 OCYIISCTBIIIN C HC-
nonp3oBaHueM makeroB 110 Statistica 6.4 u MS Excel 2021.

Pe3yabTarhl ncciiefoBanus U 00Cy:KIeHUE

He BrsgBiieno crarucruueck 3HayuMbIX oTnnduii AWCD n OMY s Box
pasubix o3ep (p > 0,05). Ce3onnbie usmeHenus 11 AWCD u OMY npencras-
JIeHBI Ha puc. 1.

Nunexkec AWCD koppenupoail 1o CIupMeHy ¢ TOTpeOJieHUEM aMUHOKHCIIOT
(0,52; p <0,05), yrmerozos (0,54; p < 0,05), amunos (0,50; p < 0,05) u okcukap-
6oHOBEIX KucioT (0,62; p < 0,05), OMY KoppeaupoBalio ¢ ”HTCHCUBHOCTBIO T10-
Tpebirenus yreonos (0,45; p < 0,05) u momamepos (0,63; p < 0,05).

JuHamuka 3HaueHni nokazaresis AWCD Oblna cxomHa Ui ITOBEPXHOCTHOTO
CIIOs1 BceX 03Ep M HE IEMOHCTPHPOBAIA SBHBIX 3aKOHOMEPHOCTEH B MIPHUIOHHOM.
B Teuenne Bcero roga orMeyanuck 6osee BeIcokue 3HaueHuss OMY B prIoHHOM
cioe mpH ToM, 9to st AWCD 3Ta 3aKOHOMEPHOCTh He paboTaia. ITo CBSI3aHO C
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TEM, YTO BOJBI [IPUIOHHOTO Cl10si Ooree OoraThl MUTATENLHBIMU BEIIECTBAMH, &
pa3sMHOXKEHHE OAKTEePHil B TOBEPXHOCTHBIX CIIOSIX MOAABIISICTCS COMTHEYHBIM Yilb-
TparoIeTOM.
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¥ jleTHAS MeKeHb [summer low-water] ™ 3uMHSI MexxeHb [winter low-water] ™ naBojox [flood]

Puc. 1. OynkimonansHoe pa3HooOpasue u ob1as GakrepuaibHas 00CeMEHEHHOCTD
Bo0éMOB nokiMbl Cpeaneit O0u: a — 3HaUeHMs HHeKca QYHKIMOHAIBHOIO pa3Hoo0pasust
AWCD (average well-covered development), b — nokazarens OMY (o01ee MUKPOOHOE
S-4mci0), BEIPaXXEHHOE B MITH KJIIETOK B 1 M1 BObI (/ — MOBEPXHOCTHBIH CIOHM 03ED,

2 — npuIOHHBIN cioii 03&p, 3 — peka OOb)

[Fig. 1. Functional diversity and total bacterial count in water reservoirs of middle Ob floodplain:

a - values of the AWCD (average well-covered development) functional diversity index,

b - TBC (total bacterial count) index, expressed in million cells in 1 ml of water (1 - surface layer
oflakes, 2 - bottom layer of lakes, 3 - Ob River]

OMU B noitMeHHBIX 03€pax YBETHYUBAIOCH B 3MMHIOI0 MEKEHB ¥ IMEIIO MH-
HUMAaJbHBIC 3HAYCHUS B MepHon maBonka. CpaBHUBAS MOTYYCHHBIC PE3YIIBTATHI
€O 3HAYCHHSIMH MHJIEKca pa3Hoobpasus AWCD, MOXHO TIpennorararh, 4To cTa-
OMyM3aIsl YCIOBUW 3UMOW 00ecIieurBaeT SKCHAHCHIO W WHTCHCHUBHBIA POCT
(YHKIIMOHAIFHO KOMITETEHTHBIX MHUKPOOPTaHW3MOB W3 TPHUIOHHEBIX CIOEB, TaK
KaK UMEHHO B 3TOM CJIO€ B 3UMHIOIO MeXeHb BhIe nHAekc AWCD u nHTeHCHB-
HOCTB YIOTpeOIeHHsI OOIBITHHCTBA TPy CyOCTPATOB.

B naBonkoBbIit ieprog OMY ObUTO HU3KAM KaK B BEPXHHX, TaK U B HIYKHHX
CIOSIX (XOTS B HIYKHUX TOCTOBEPHO BBIIIIE, TAK KaK IIPOIECCHI TABOIKOBOT'O IIepe-
MEIIUBAHWS MCHBINE BIHSIIOT HAa COCTOSHUE TNPHIOHHBIX CIIOEB). CHIDKEHHE
(YHKINOHAIFHOTO Pa3HO00Pa3Hs IIPH MaBOIKE IPOSBISIETCS TONBKO B BUAE TEH-
JCHITUA — BEPOSTHO, M3-3a NPUBHECEHUS aJUIOXTOHHOW MHUKPO(IOPEI, KOTOpast
BIIUSIET Ha ITOKa3aTellb (PYHKIIMOHATIBHOTO Pa3HOOOPa3Hsl, HO HE CIIOCOOHA MHTEH-
CHBHO Pa3MHOXATbCS U OKa3bIBATh BIHMSHIE HA TEKYIIIE KOMMICCTBCHHBIE TIOKa-
3arenu. [1o Bcel BUIMMOCTH, B 9TO BpEMsI IIPOUCXOIUT CE30HHAS CYKIIECCHS MHK-
pOOHOTO cooO0IIeCTBA.

B O6u nokazarenin OMY cTaOWIbHO HEBBICOKHUE M O0JIAIAF0T HU3KOW CE30HHOM
n3meHunBocThIO (Kruskal-Wallis test: H (2, N=3)=2,00, p = 0,37; Median test: Chi-
Square = 3,00, df = 2, p = 0,22), 4TO CBOWCTBEHHO JUTs TEKy4HX BOmoEMOB. MHIeKe
AWCD BbIpOC B 3UMHIOIO MEKEHB, HO B OTIIMYHE OT 03EP MPOIEMOHCTPHPOBA 3HA-
YATEIBHBIA CKAYOK B TIEPHOA MTABOIKA, YTO MOKHO CBSI3aTh C IIPUBHECCHUEM B TI0-
BEPXHOCTHBIE CITON TIOTOKA JUTOXTOHHONH MUKPO(IOPEI OEPETOBBIX CMBIBOB.

Jlist ynoGcTBa OIleHKH (DYHKIIMOHAITLHON aKTHBHOCTH MUKPOOHBIX COOOIIECTB
OpraHHYEeCKUe CyOCTpaThl OBLIM OOBEMUHEHBI B (DYHKIMOHAIBHBIC TPYIIIHI, B
mpezenax KOTOPBIX OIICHUBAJIACh PEAKITHs coo0mecTB [2, 7, 9].

134



Huxumxuna 3.1, J/Iywaesa H.B., Konecnuuenko JI.I. Memabonuueckasa akmugHocmo

[To kputepuio Kpackena—Yommuca B pasHBIX 03€paX CXOTHO TOTpeOiieHue
BceX cyOcTparoB, KpoMme okcukapOoHOBBIX kucior (Kruskal-Wallis test: H (2,
N=18)=06,17, p = 0,05; Median test: Chi-Square = 4,00 df =2, p = 0,14). 3na-
YUMOT0 BIUSHUSA (hakTopa TIIyOMHBI MPoOOOTOOpa HA MOTpeOIeHHe TPy Cyo-
CTPaTOB TAaKXKe BBISIBIICHO He Ob1T0. [10 7TOMY ’ke KpUTEPHUIO BEIBICHEI CE30HHEIE
ommuns B norpednennn gocdaros kapoboHoBex kuciot (Kruskal-Wallis test:
HQ2,N=18)=10,36, p=0,01; Median test: Chi-Square = 12,00, df=2, p <0,01)
u onumepoB (Kruskal-Wallis test: H (2, N = 18) = 7,18, p = 0,03; Median test:
Chi-Square = 9,33, df=2, p = 0,01).

Ce3oHHas JuHAMHKa MOTpeOIeHUs (YHKIHOHAIBHBIX TPYII CyOCTpaToB
Tpe/ICTaBIeHA Ha pUC. 2.

6 2 6 2
5 3 5 3
4 4 4

——JIeTHss MeKeHb [summer low-water] ——3uMHsL MexeHs [winter low-water] naBozok [flood]

Puc. 2. nrencuBHOCTD yrioTpebienust (o UHACKCY pa3BuTusl 1BeTa B stuelike AWCD)
rpymi cyocTpaToB MUKPOOHBIM COOOILIECTBOM MOMMEHHBIX BOIOEMOB: d — MOBEPXHOCTHBIN
cioit 03€p, b — npUIOHHBIHN ciol 03€p, ¢ — peka O0b (/ — aMUHOKHCIIOTHI, 2 — YTJIeBOIbI,
3 — docdarpl KapOOHOBBIX KHCIIOT, 4 — HOTUMEPBL, 5 — aMUHBI,

6 — OKCHKapOOHOBBIE KUCIIOTHI)

[Fig. 2. Consumption (according to the AWCD index - average well-covered development) of substrate
groups by the microbial community of floodplain water bodies: a - surface layer of lakes,

b - bottom layer of lakes, ¢ - Ob River (1 - amino acids, 2 - carbohydrates, 3 - phosphates of carboxylic
acids, 4 - polymers, 5 - amines, 6 - oxycarboxylic acids)]

Habmomaemas miHaMITKa MOXKET OBITH CBSI3aHA C Ta30BBIM PEKUMOM BOIOEMA!
HCTOIICHHUE 3a1Iaca pacTBOPEHHOTO KUCIOPOAa B CHETOBOH ITEPHOJ CITIOCOOCTBYET
WCTIONB30BAaHUIO YTTIEBOJOB, a HE aMUHOKUCHOT [ 7]. Ilo Becelr BUAMMOCTH, B 3UM-
HIOIO0 MEKEHb HAYWHAIOT HCIOJIF30BAThCSl IMEHHO 3aITachl (PUKCHPOBAHHOTO B yT-
neBonax yriepoza [7, 9, 10], a 3amacel aMHHOKHCIIOT HCTOIIAIOTCS C OTMUPAHUEM
Bomopocieit [11, 12], yto cmocoOcTByeT OoMnbIiell BEKUBAEMOCTH KOMIICTEHT-
HBIX MHKPOOPTaHU3MOB JIN00 cMeHe (pepMEHTaTHBHON cTpaTernu Oakrepuii-Koc-
MOITONNTOB. B mepros cHErorasHus W MaBOIKa CHOBA HAUMHAIOT aKTUBHO YIIO-
TPEOIATHCS aMIHOKHCIIOTEI, @ IIOTpeOICHHE YIIICBOOB U ITOJIMMEPOB CHIKAETCS,
BEPOSITHO, M3-32 UCTOIICHUS CyOCTpaTa 1 pa30aBieHHs TATBIMI BOIaMu [7].

Junamuka morpedneHus pocdaroB kapOOHOBBIX KHCIIOT yKa3bIBAeT Ha DKC-
MTAHCHIO MUKPOOHOTHI HIDKHHX CIIOEB BBEPX M3-3a 0OMENICHHSI BONOEMA B JIETHIOIO
MEKCHb.
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B Bone p. O6u auHaMuKa yrorpedinenus QyHKIIMOHAIBHBIX TPy CyOCTPaToB
ObLTa COBEPILICHHO MHOM.

Habnromamace MyJIbTHKOJUIMHEAPHOCTh IIOKa3aTelnell MHTEHCHBHOCTH IIO-
TpeONICHNUS Pa3IMYHBIX TPYIII CyOCTPaTOB, B TOM YHCJIE U B MpeAeiax MOBEpX-
HOCTHOT'O U MIPUAOHHOTO CIIOEB, YTO TOBOPHUT O KOCMOIOMHTHYHOCTH U (DYHKITH-
OHAJBHOW B3aMMO03aMENIaEMOCTH MPEACTABUTENEH MPUPOTHBIX MUKPOOHBIX CO-
obmrects. [Tpr 3TOM B MEKEHb, KOT/Ia YCIOBHsI HanOoliee OaronprusTHBI UTS PO-
cTa MUKPOQIIOPBI, MYJIBTUKOIUTHHEAPHOCTh ObllIa MAaKCUMAIIbHOW (HAOIIOIATNCH
KOppesiiuH JiIs 9 map cyocTparoB u3 15 BO3MOXKHEIX), a B IIEPUOT JISOCTaBa OHA
3HAYHMTEIBHO CHU3MIACH (4 u3 15), 4TO MOXKET CBUACTEIHCTBOBATH O TOUCYHOM
pocre Ooree CHENMHATHM3NPOBAHHON MUKpOQUIOphl. B Mae 4uciio Koppensiui
cHoBa Bo3pacTaio (5 u3 15).

3akiroueHne

UccrenoBannsie 03épa moimsl p. OOK HEe OTIUYAIUCH IPYT OT Apyra IO Yhc-
JICHHOCTH MHKPOOPTaHN3MOB U (PYHKIIOHATBHOMY pazHooOpasuto. OrpeneneHo
CE30HHOE BIMSHHE MOWMEHHOTO PeXUMa Ha (QYHKIIHOHAJIBHBIE XapaKTEPUCTUKU
MHUKPOOPraHU3MOB ITOWMEHHBIX BOZOEMOB. Ce30HHBIC H3MEHEHUS (DyHKIIOHAB-
HBIX ¥ KOJTMYECTBCHHBIX XapaKTEPUCTUK MUKPOOOIIEHO30B APYT APYTY HE COOT-
BETCTBOBAJIM — POCT YHCIIa MHKPOOPTaHU3MOB HE OOYCIIOBIMBAI YBEIMUICHHUE
(b YHKITMOHATEHOTO pa3Hoo0pa3us. JlnHaMuKa (O yHKIIMOHATLHBIX U KOJIMYECTBEH-
HBIX XapaKTePHCTUK MUKPOOHBIX co00MIecTB B p. OOH OT/IMYaIach OT TAKOBOH B
03¢€pax moiMel. [1pr 3TOM qrHAMIKA TTOKa3aTels (QyHKIHOHAIEHOTO pa3HooOpa-
37 ¥ OOIIEro YrciIa MUKPOOPTraHM3MOB i1t OO1 UMeEIH CXOIHEIH APYT ¢ IPyTroM
xapakrep. B neTHroro MexeHp (YHKINOHAIEHOE pa3sHOOOpa3ue B IMMOBEPXHOCT-
HBIX CJIOSIX BEIIIIE, Y€M B IIPHIOHHBIX, & YACICHHOCTE MUKPOOPTaHU3MOB, HAIIPO-
THB, HIDKE. B meprox 3uMHel MexeHH, KOTJja MEKpOOHBIE COO0IIecTBa (hyHKIIH-
OHHUPYIOT B CTAOMJIBHBIX, HO HEOOBIYHBIX TOMIETHBIX YCIOBHUX, O0NIee aKTUBHO
pa3BHBAETCs Y3KOCHENHATH3UPOBAHHAS MUKPOOHWOTa IPUAOHHBEIX CIOEB. B me-
PHOI IMaBOIKa AEATEIFHOCTh MUKPOOHBIX COOOIIECTB B 03Epax CHIIFHO YyTHETEHA:
pa3baBiieHHe TaJbIMH BOJAMH, H3MEHEHNE Ta30BBIX YCIOBHH, UCTOMICHUE Opra-
HUYECKOT0 CyOCTpaTa IMPHBOAAT K CHIIBHOMY CHIDKEHHIO OOIIEro YHcia MAKPO-
OpPraHU3MOB. YTHETeHUE MUKPO(MIOPHI IIPU ABOIKE XapaKTePH3yeT IEMHUCE30H-
HYIO CYKIIECCHIO MHKPOOHOTO coo0mecTBa. MybTHKOIITHHEAPHOCTE MTOKa3aTe-
JIell HHTEHCHBHOCTH TIOTPEOJICHUS TPYII CyOCTPaTOB MEXKIY COOOH yKas3pIBaeT
Ha (pYHKIMOHATFHYIO YHUBEPCAIHHOCTH MPEICTABUTENCH OHMEHHBIX MUKPOO-
HBIX COOOIIECTB.
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