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Environmental stability is a multifaceted concept and includes properties such as asymptotic stability, robustness,
persistence, variability, elasticity and resistance. Resistance reflects the ability of a community or population to remain
in a substantially unaltered state under external influence. The reverse of resistance is sensitivity. This article suggests a
way to assess the sensitivity of animal communities to factors of various character and explain sensitivity and resistance
of the macrofauna community near the floodplain of the river Dnieper within the "Dnipro-Orelsky" Nature Reserve to
the effects of edaphic and plant factors, as well as spatial variables. It is shown that the regulatory impact of
environmental factors is refracted through the properties of ecological systems themselves, namely resistance and
sensitivity. If an ecological system does not react to changing environmental factors, such a system is indifferent with
respect to these factors. In the case of regulatory influence of factors, there may be resistance, sensitivity and the
proportionality of the response of the ecological system. The ratio of the specific role of a factor in the variability of a
community to the contribution of the main components of the total variability of the attributive space makes it possible
to assess the resistance, sensitivity and proportionality of response the ecological system to the action of that factor.
If the ratio is >1, then this indicates sensitivity: level of variability of a community is higher than the relative role of
environmental factors in the changing of the attributive space. If <1, this indicates resistance: the level of variability of a
community is lower than the relative role of environmental factors in the changing of the attributive space. If the ratio
=1 (=1), changes in the community are proportional to the level of the main components of variation in comparison with
other components. Ecological factors (both external environmental and internal due to species interactions and which
have a neutral nature) cause different levels of community response to their impact. These differences refracted through
different aspects of stability of a community can be described using the categories resistance, sensitivity and
proportionality. The proposed procedure for quantification of specified properties of sustainability has established that
the floodplain soil macrofauna is endowed with resistance to factors that prevail on the level of its variation. However,
macrofauna is highly sensitive to minor factors. The community of the soil inhabitants is sensitive to fine-scale
variations, which have a neutral nature.

Keywords: stability; environmental factors; neutral diversity; niche theory; spatial ecology; indicator value; PCNM-analysis

CeHCUTHBHOCTb U PE3UCTEHTHOCTh COO0IECTB:
OLICHKA HA NMpUMepe BJIUSHUSA 31aA(PUIeCKNX, pACTUTEIbHBIX
U NIPOCTPAHCTBEHHBIX (JAKTOPOB HA MOYBEHHYI0 MAKPO(PayHy

A. B. XKyxkor*, O. H. Kynax*, 1O. 0. Iyoununa**

*[Inunposckuil HayuonabHwll yrugepcumem umenu Onecs I'onuapa, [Jnunpo, Yxpauna
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DKOJIOTUYecKasi yCTOWYMBOCTh SIBIISIETCS. MHOTOIIAHOBOM KOHILICTIIMEH M BKJIIOYACT TAaKHWE CBOWMCTBA KaK ACUMIITOTHUYECKAs yCTOWYMBOCTb,

Po0acTHOCTb, TEPCHCTEHTHOCTh, BapHAOEIbHOCTb, IACTHYHOCTh M PE3HCTEHTHOCTb. Pe3MCTEHTHOCTh OTpaKaeT CIIOCOOHOCTH COOOLIECTBA MU
TOMYJISIMM OCTABATHCS B CYLIECTBEHHO HEM3MEHHOM COCTOSIHUM TIOJI BHELIHUM Bo3zeHcTBUeM. OOpaTHBIM PE3UCTEHTHOCTHU SIBISIETCS] CBOWCTBO
CEHCHTHUBHOCTU. B cTaThe mpemiokeH Crnoco0 OLEHKH CEHCHTUBHOCTH COOOIIECTB KMBOTHBIX K (DaKTOpaM pasiMyHOM MPHPOABI U BBIICHEHA
CEHCHTHUBHOCTh M PE3UCTEHTHOCTb COOOLIECTBA ME30NeJOOMOHTOB MPUPYCIOBOM MOMMBI p. JlHemp B mpenenax NPUPOJHOIO 3aroBEAHHKA
«JInenpoBcko-OperbCkuiny K NeHCTBHIO dMadYecKuX M PacCTHTENBHBIX (DaKTOPOB, a TaKkKe HMPOCTPAHCTBEHHBIX INEPEMEHHBIX. PeryisropHoe
BO3/IEHCTBHE IKOJIOTHYECKHX (HaKTOPOB IPETIOMIISICTCS Yepe3 CBOMCTBA CAaMHUX SKOJIOTHUESCKUX CUCTEM, 8 UMEHHO PE3UCTEHTHOCTh U CEHCHTHBHOCTb.
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B citydae eciy skonoruyeckast CUCTeEMa HUKaK He pearupyer Ha U3MEHEHHe SKOJIOrnueckuX (hJakTopoB, Takas cucTeMa siBjsieTcst MHImddepeHTHON
M0 OTHOIICHUIO K YKa3aHHbIM (hakTopaM. B cilyuae Haluuus peryiupyrouiero BIMSHUS (AKTOPOB MOXKET MMETh MECTO PE3UCTEHTHOCTb,
CEHCHTHUBHOCTB U IIPOIOPIMOHATIBHOCTD PEAKIIMH IKOIOTHYECcKOH crctemMbl. OTHOIIECHHUE yeIbHOI poir (hakTopa B BapHaOeIbHOCTH COOOIIECTBa K
BKJIQJTy TJIaBHON KOMITOHEHTBI B CyMMapHYIO BapralebHOCTb NPU3HAKOBOT'O IPOCTPAHCTBA TTO3BOJIUT OLIEHHTh PE3UCTEHTHOCTb, CEHCUTUBHOCTD U
TMPONOPIMOHAIBHOCTD PEaKLMU SKOJIOTHUECKON cucTeMbl Ha JielicTBue (axropa. Eciu 510 oTHOLIEHHE >1, pedb HIET O CEHCUTUBHOCTHU: YPOBEHb
BapuadeIbHOCTH COOOIIECTBA BBILIE, YeM OTHOCUTEIIBHAS POJIb IKOJIOTHYECKOro (hakTopa B BAPUPOBAHHH IPU3HAKOBOTO TIpocTpaHcTBa. Ecmm <1 —
pedb MET O PE3UCTEHTHOCTH: YPOBEHb BapHaOEIbHOCTH COOOIIECTBA HIDKE, YeM OTHOCHTEIIbHAs POJIb SKOJIOTHYECKOro (akTopa B BapbUPOBAHUU
MPU3HAKOBOro mpocTtpancTa. Eciu orHomenne =1 (=1) — u3MeHeHHs B COOOILECTBE IMPONOPLMOHAIBHBI YPOBHIO BAPbUPOBAHUsS IVIABHOM
KOMITOHCHTBI 110 CPaBHEHHUIO C JPYTUMH KOMIIOHEHTaMHU. DKOJIOrudeckue (Gaktopbl (Kak BHEIIHKE, CPEOBbIC, TAK 1 BHYTPEHHUE, 00YCIIOBICHHBIC
MEXBHIOBBIMH B3aMMOZCHCTBUSMU M MMEIOIMMH HEHTPANbHYIO NPUPOJLY) BBI3BIBAIOT PA3JIMYHBIA YPOBEHb PEarMpOBaHHMs COOOIIECTBA HA CBOE
BO3/IEHCTBHE. DTH PA3IMUMsl NPEIOMIISIOTCS Yepe3 Pa3iMyHbIe aCHeKThl YCTOHYMBOCTH COOOMIECTBA U MOTYT OBITh ONMHCAHBI C MOMOIIBIO TAKHX
KaTeropuit Kak pe3uCTeHTHOCTb, CCHCUTUBHOCTB U IPOIIOPLMOHATIBHOCTD. [Ipe/ioxeHHast mpoLue/ypa KOJIMYeCTBEHHON OLIEHKH YKa3aHHBIX CBOHCTB
YCTOMYMBOCTH TI03BOJIMJIA YCTAHOBHTH, YTO Makpo(ayHa IMOMMEHHON IOYBBI OOJIafaeT PE3UCTCHTHOCTHIO K (DaKkTOpaM Cpeibl, KOTOpHIC
TMPEBAUPYIOT TI0 YPOBHIO CBOETO BapHHPOBAHH, TOTIa KAK K MUHOPHBIM (pakTopam MakpoghayHa BBICOKO CeHCUTHBHA. Tatoke coo0IecTBo oduTareneit
TIOYBBI XapAKTEPHU3YeTCs] CCHCUTHBHOCTBIO K JIETAIbHOMACIITAOHOMY BapbUPOBAHHIO, KOTOPOE MMEET HEHTPATIbHYIO PUPOLY.

Kmouesvie co6a: yCTOMUNBOCTD; KOJIOrMYECKHe (haKTOPBI; TeOPUs HYIIH, HEHTPaIbHOE pa3sHOO0Opasne; MPOCTPAHCTBEHHAs! SKOJIOTHST, HHIMKATOPHbIC

3gauenust; PCNM-anams

Baenenne

XapakTep peakiiy dKOJOTHYECKUX CHCTEM B OTBET HA BHELI-
HHE BO3JCHCTBHS — BOXHBIN acIeKT M3ydIeHHUs YKOJIOIHUECKON yc-
toiturBoctH (Grimm et al., 1992). Dxonoruyeckast yCTOHYUBOCTD —
MHOT'OIUIAHOBAsI KOHIICMIMS, OHA BKJIFOYAET TaKMe ANHAMHYECKHE
CBOWCTBa DKOCHUCTEM KaK aCHMIITOTHYECKash YCTOWYMBOCTH, PO-
0acTHOCTb, IEPCUCTEHTHOCTb, BapHAOEIBbHOCTb, IACTHMYHOCT U
pesucrentHOCTh (Pimm, 1984; Ives, 1995; Ives et al., 1999; Dono-
hue et al., 2013). Pe3ucTeHTHOCT OTpaXKaeT COCOOHOCTH COOOIIe-
CTBa WJIH TIOMYJISILIMI OCTABATBCS B CYILIECTBCHHO HEU3MEHHOM CO-
CTOSIHUH T10]] BHEIIHUM Bo3zeiicTreM (Grimm and Wissel, 1997).
OOpaTHBIM K PE3UCTEHTHOCTU CBOMCTBOM SIBIISIETCS] CEHCUTHBHOCTD
(Burdon et al., 2016). CercutuBHOE COOBIIECTBO IEMOHCTPHPYET 3Ha-
YUTEIBHBIC CTPYKTYPHBIC H3MCHEHHS! 1101 BHEILTHUMH BO3JCHCTBH-
SIMH, 9TO OOJIBIIIEH YaCThIO IPUBOAUT K CHIDKEHHUIO OMOpa3HO00pa-
3us (Grimm et al., 1992). Habmonaemplie H3MEeHEHHS B COOOIIECTBE
TAKKe MOTYT 3aBHCETh OT PA3IIMYHBIX CBOMCTB BO3ICHCTBHS, TAKHX
KaK BEJIMYMHA, HHTEHCHBHOCTb U JUTUTETBHOCTH (Pimm, 1984).

IpocTpaHcTBEHHOE BapbUPOBAHHE TTOYBEHHBIX PECYPCOB — (haK-
TOp CTPYKTYpHUPOBaHHUs COOOIIECTB MOYBEHHBIX )KUBOTHBIX (Drake,
1990; Decaéns et al., 2009; Jiménez et al., 2012; Blanchet et al., 2013).
KoHkypupyromye BUIbI B MHOTOBHIOBBIX COOOIIECTBAX MOYBEH-
HBIX 9KOCHCTEM COCYILECTBYIOT B CHILy POCTPAHCTBEHHOM reTepo-
TEHHOCTH TIOYBbI Kak cpeibl obutanus (Amarasekare, 2003; Jimé-
nez et al., 2012). Coo0liiecTBa MOYBEHHBIX KUBOTHBIX JEMOHCTPH-
PYIOT HPOCTPAHCTBEHHYIO OpraHH3aLMI0, KOTOpasi MPOSIBIISET ceOst
OT MPOCTPaHCTB OTAENBHBIX arperaroB (Ettema and Yeates, 2003)
30H BIISTHUS OTHEIbHBIX pacteHnid (Rossi et al., 1996), arpaprbix
noed wm npupogHbiXx dkocucteM (Decaéns and Rossi, 2001;
Rossi, 2003; Whalen, 2004). Buibl OYBEHHBIX KUBOTHBIX XapaK-
TEPU3YIOTCS CIIEHM(HIHON CTENEHBIO IIPOCTPAHCTBEHHON arperu-
poBanocti (McArdle and Anderson, 2004). IIpocTpaHCTBeHHBIIH
MacITad BIUSHUS (PAKTOPOB HEUTPAIBEHON MPHPOJIBI MOXKET OBITH
COBEPILCHHO Pa3IvyeH Ui PasHbIX BUIOB memoOnonToB (Ander-
son et al., 2011). OneHka B3aUMOCBSI3U CBOICTB CpEIbl H CO00-
IIECTB JIOKAEBBIX YepBEH C yUEeTOM MHOIOMACIITaOHOTO B3aHMO-
JeCTBHS TTOKa3aja, YTO OTHOLICHWS MEXIY IPOCTPaHCTBCHHON
opraHu3anmeil cooOLecTBa M IOYBEHHBIMU CBOICTBAMH JIEMOH-
CTPHPYIOT MHOTOypOBHEBBIN XapakTep (Jiménez et al., 2014).

Bunosoe pazHooOpasue 1 CTpyKTypa COOOIIECTB AEMOHCTPH-
PYIOT BapHaOeIbHOCTh B reorpaMyecKoM M 3KOJIOTMYECKOM IIpo-
crparctBe (Lawton, 1999; Hubbell, 2001; Brygadyrenko, 2015).
Teorpadudeckoe MPOCTPAHCTBO HEPAPXMHUECKH OPraHU30BAHHO, YTO
PEATONaraeT CylIeCTBOBaHHE MacIITaOHBIX YPOBHEH MpocTpaH-
CTBEHHOH M3MEHUYHMBOCTH TapameTpoB dkocucteM (Legendre, 1993).
DKOJIOTMYECKHE TPOLECCHl Ha Pa3MYHBIX POCTPAHCTBEHHBIX
MacCIITaOHBIX YPOBHSX BIMSIIOT Ha CTPYKTYpy coobiects (Bryga-
dyrenko, 2016; Zhukov et al., 2013). Konenus 6era-pa3Hoobpa-
3Us UIPAeT KIIFOYEBYIO POJIb B MOHMMAHUU M KOJIMYECTBEHHOH Xa-
PaKTEpPUCTHKE OPraHU3aliy Pa3HOOOpasust Ha PAsINYHBIX Hepap-
XHYecKuX ypoBHsX (Soinenen et al. 2007). bera-pasnooGpasue pac-
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CMaTpUBAETCsl KaK W3MEHYMBOCTb BH/IOBOIO COCTaBa COOOIIECTBA
OT MecTa K MECTy M, TaKUM 00pa3oM, Iperoaraet MpocTpaH-
crBeHHbIA KoHTEKCT (Whittaker, 1960, 1972; Legendre et al., 2005).
IIpocTpaHCTBEHHBIM BapbUpPOBaHUEM OeTa-pasHOOOPA3Ks YIpaB-
JSTIOT TETEePMHUHHCTCKHE MM CTOXacTHUecKre MexaHm3Mbl (Barot
and Gignoux, 2004; Laliberte et al., 2009). OrieHka poiu Kaxioro
U3 YKa3aHHBIX MEXaHM3MOB I03BOJISET SKCIIEPUMEHTAIBHO IIPOBE-
PHTh, KaKas U3 TEOPUH SABIAETCS CHPABEIIMBON: 3KOJIOTMUECKON
HHUILIHM WK HeWTpanbHOro pasnoodpasus (Hutchinson, 1957; Hub-
bell, 2001; Adler et al., 2007; Clark, 2012).

Teopust KOJIOTHIECKON HUIIN MPOTHO3UPYET, UTO YeM OJIIDKe
B reorpa)mIeckoM MPOCTPAHCTBE HAXOJSTCS JIBA JIOKAIBHBIX CO-
obmrecTBa, TO TeM Oosee MOIOOHBIE YCIIOBHS OKPYIKAIOIIEH Cpelibl
BIIVSIIOT Ha HUX. VIMEHHO Tak TeOpHs! SKOJIOrHUEeCKON HHIIH 00bsIC-
HsleT HaOJIOZAaeMyI0 MPOCTPAHCTBEHHYIO aBTOKOPPEIILHMIO Opra-
HU3aluK coolmecTBa. Teopusi HEUTPAIBHOCTU TAKXKE MPEICKA3bI-
BAET, YTO C YBEJIMYCHHEM reorpaduuecKoil JIMCTaHIMK Pa3IMuusl
MEXIy coolmmecTBamu OyIyT Taroke yBelM4yuBaThes. Takoil mpo-
THO3 YKa3bIBAET, YTO MEXaHU3MbI (JOPMHUPOBAHHS IIPOCTPAHCTBEH-
HOM aBTOKOPPEJISILIMY BIIOJIHE MOTYT MUMETh M HEHTPaNIbHYIO HpH-
poxy (Caruso et al., 2012). KiroueBasi 0cOO€HHOCTh HEHTpaITBHO
JIMHAMUK{ COCTOUT B TOM, YTO OHA OIPEIeIIIeT IPOCTPAHCTBEHHbIE
HaTTepHbI HE3aBHCHMO OT BapbUPOBAHHS CBOMCTB U PEXKHMOB KO-
norudeckoro okpyxenust (Hubbell, 2001; Chave, 2004; Dornelas
etal., 2006).

Ponp HelTpanbHBIX MEXaHM3MOB MOXET OBITH OLICHEHA C MO-
MOIIBIO TaKUX MPEAUKTOPOB KaK MapaMeTpbl OKPYKaroLiel cpebl
U TIPOCTPAHCTBEHHbIC TIEPEMEHHbIC, TTONYYCHHbIC Ha OCHOBE I'€O-
rpadMUecKuX KOOPAMHAT MECT PacIoioxkeHus coobmects. Cpenu
9THX MPEAUKTOPOB BXKHO YCTAHOBUTH HHIAMBHyaJbHBIC 1 KOMOU-
HHUPOBAaHHBIE KOMIIOHEHTH, a 3aTeM OLICHHUTb, KaK 3TH NepeMEeHHbIE
CBSI3aHHBI C BapHaOEIBPHOCTBIO M pa3HOoOOpasueM coolliecTBa
(Murphy et al., 2015). Takas npouenypa MOXeT ObITh OCYIIECTB-
JIeHa ¢ TIOMOIIBIO CTaTHCTHYECKOro MOAXoaa — (pakiMoHupoBa-
Hus Bapuaimu (Borcard et al., 1992; Legendre et al., 2009).

TTpoCTpaHCTBEHHYIO aBTOKOPPEIISLMIO, KOTOpask HE 3aBUCHT OT
9KOJIOTHUECKHX (DAaKTOPOB, OOBSICHSIIOT Pe3yNbTaToOM IEHCTBHS
HEeUTpaJbHEIX MEXaHW3MOB CTPYKTypupoBaHas coobOmecta (Le-
gendre et al., 2009; Hu et al., 2013). K unciy HelTpaibHbIX MeXxa-
HHM3MOB OTHOCSIT OIpaHUYEHHE IIPOCTPAHCTBEHHOM UCTIEPCHH MH-
muBuaoB (Siefert et al., 2013). OnHako HeWTpasbHBIN acleKT Ba-
PBUPOBaHUA CTPYKTYpBI COOOLIECTBA HE MOXKET OBITH OTIENCH OT
HEU3MEPEHHBIX MPOCTPAHCTBEHHO CTPYKTYPUPOBAHHBIX HEPEMEH-
HbIX. T103TOMY NPOCTPAHCTBEHHYIO BAPHALIHIO HEJb3s HOJIHOCTBIO
OTOJKJIECTBIIATE C Pe3yJIbTaTaMU HEHTPAIBbHOTO CTPYKTYPHPOBAHHS
coobmectsa (Anderson et al., 2011). Bapuamyst, koTopast 00ycioB-
JIeHa TOJIBKO NIEPEMEHHBIMH OKPY)KaIOIIeH Cpelibl, MOXKET B ISHCT-
BHUTEIBHOCTH ()OPMUPOBATH MATTEPHBI, SBIIIOIINECS CIIEICTBUEM
HeflfTpanbHbIX Mexanu3MoB (Murphy et al., 2015).

Habnromaemast mpoCTpaHCTBEHHAss OpraHM3alMs COOOIIECTB
BO3HHKACT TIOJI ACHCTBHEM (haKTOPOB OKPYIKAIOIICH CpeIbl, a TaK-
)K€ 3aBUCHT OT OHOJNOTHYECKHMX M HcTopuyeckux mnpuuuH (Dray
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et al., 2006). [eiictBue 31X (HaKTOPOB SBISCTCS B3AHMOIOIOIHS-
oM (Jiménez et al., 2014). IIpocTpaHcTBEHHAs! CTPYKTYypa KOM-
IJIEKCOB BUJIOB BO3HMKAET KAK PE3yJbTaT ASHCTBMS, [0 MEHbLIEH
Mepe, OZHOTr0 M3 CTPYKTYPHpYIOMINX (akTopoB. B coorBercTBHH €
TEOpHEH SKOIOTUYECKON HUIIN, MU MOTYT OBITH MPOCTPAHCTBEH-
HO pacnpeneneHHble ¢aktopsl cpensl (Hutchinson, 1957, 1965).
Ha HexoTOpBIX HepapXUYecKUX YPOBHSIX MPOCTPAHCTBEHHOH opra-
HH3aIUY BaKHYIO CTPYKTYPHPYIONIYIO POJIb UTPAIOT MEKBUJIOBEIC
B3aumoneiicteus (Schoener, 1974; Wilson and Habiba, 1995; Be-
lyea and Lancaster, 1999; Zhukov and Gubanova, 2015). /Ipa npo-
THBOIIOJIOXKHBIX THIA JMHAMUKH MOTYT BO3HHKHYTbH B PE3yJIbTaTe
MEXBHJIOBBIX B3aUMOJICHCTBUI: IETEPMUHUCTHYECKH WM UCTOPH-
yeckn obOycnoBneHnsie (Chase, 2003). B cootBeTcTBHE € TeopHeit
HETPabHOCTH CYIIECTBEHHOE BIMSHHME HA CTPYKTYpPY cooOlie-
CTBa OKa3bIBAIOT Mcropuueckue obcrostenserBa (Ellwood et al.,
2009) mm cToxXacTHYeCKUe BapHalii B ICTOPHY TIOSIBICHUS BUJIOB
(Drake, 1990; Weslien et al., 2011). OqHako HEMOBTOPUMOCTD K
crie(pUIHOCT HCTOPHYECKUX d((QEKTOB JenaeT KpailHe Tpya-
HBIM TIpPe/CKa3aHusl AUHAMHKH SKOcHCTeMHbIX (yHkuuid (Fukami
et al., 2010). HecmoTps Ha TO, YTO UCTOPUYECKHE TPOLECCHI M UC-
TOpHSI IIEPEMEILICHNUS] BUJIOB HE HAOJIOaeMbI B PSKUME PEATIbHOTO
BPEMEHH, BXKHO OLICHUTH BKJIA/IbI PA3IMYHBIX HCTOYHUKOB B Bapu-
abenpHOCTh CTPYKTYpHI coodmmectB (Fukami, 2010; Jiménez et al.,
2014). UccnenoBanue mpoCTPaHCTBEHHBIX MACIITA0OB, TIPU KOTO-
PBIX MMeeT 3HauYeHHe UCTOPUs (POPMUPOBAHHUS KOMILIEKCOB )KUBBIX
OpraHN3MOB, MOXKET NOMOYh B PEIICHHU 3TOW BAKHOW 3aJauM.
Bricka3aHo NpearonoKeHue, YTo SKOJOTMYECKHI U CTOXACTHYEC-
KUH acreKThl TeTePOreHHOCTH HPOSBIAIOT ce0s Ha PasIMYHBIX
MacIITabHBIX YPOBHsX. IIpHM CTPYKTYpHPOBaHMHM KOMILIEKCOB Ha
[IUPOKOM MAacIITabHOM YpOBHE B HAaHMOOIBIIEH CTENICHH IOJDKHA
TIPOSIBIISIT ce0sT IKOJIOTUUECKas! FeTepOreHHOCTb. CTOXaCTHIECKHEe
TIPOIIECCHI, TAaKWe KaK AWCIEPCHUs, JOJDKHBI IMPEUMYIIECTBEHHO
JICHCTBOBATh Ha JeTambHOMAcIITabHbIX ypoBHsx (Legendre, 1993;
Laliberte et al., 2009; Gazol and Ibanez, 2010).

JleTepMMHUCTCKUI MOAXO JETIAeT aKLEHT Ha TOM, 4TO YCIIO-
BHSL OKPYXKAIOLIEH Cpe/bl ONpEAeiAIOT, KaKUe BHIBl U3 PEro-
HAJIBHOTO «ITyJIa» CMOTYT c()OPMHUPOBATH COOOIIECTBO B PE3yJlb-
TaTre BUAOBBIX B3aumojeicTBuil. Takas Touka 3peHMs MO3BOJISIET
crienarhb MPOrHO3 O TOM, YTO MCTOPUsS MMMHUIPALM HE BIIMSET Ha
HTOTOBBII COCTaB BHIOB coodmiecTBa. BepHo oOpatHoe: eci co-
00IIeCTBO HCTOPHYECKH 00YCIIOBIICHO, TO EANHCTBEHHOE KIIMMAaK-
COBOE COOOIIECTBO HE MOXKET 3aBHCETh TOJIBKO OT YCJIOBHH CPeJibl
(Fukami, 2010). Ocoboe 3HaueHHEe UMEIOT pa3Mep U YPOBEHb U30-
JIALUHM TISTEH, TJe COOOIIEeCTBO NPEJICTABICHO, HX IPOCTPAHCTBEH-
Hasl TeTepPOreHHOCTb. Poib U1 coO0IIecTBa 3TUX XapaKTePHCTHK
3aBHCHT OT MPOCTPAHCTBEHHOTO MacIuTada 1 CliocCOOHOCTH BUIOB K
nepemerienuro (Cadotte and Fukami, 2005).

MeTo/bI TEOCTaTHCTHKY IHPOKO MPHMEHSIOTCS I XapaKTe-
PHUCTHKHU U KOJIMYECTBEHHOTO OITMICAHMS MPOCTPAHCTBEHHOTO pac-
TIpEJICNICHHs] CBOMCTB Cpelibl M M3MEHYMBOCTH Pa3MEILCHHMS T104-
BeHHBIX opranu3MoB (Rossi et al., 1996; Rossi et al., 2003). Omnako
I€OCTaTHCTHKA HE MOJKET PEIIMTh BOIPOC MOJICIMPOBAHUS IPO-
CTPaHCTBEHHBIX CTPYKTYp Ha Pa3IM4HbIX MACIITaOHbBIX YPOBHSIX.
Jlnst 3T0r0 HEOOXOIMMBI APYTHE CTATUCTHYECKHE MHCTPYMEHTHL.
AHanu3 raBHBIX KOOpAMHAT MaTpull cocenctsa (Dray et al., 2006;
Borcard and Legendre, 1994; Borcard et al., 2004) mo3Bossier cBsi-
3aTh Ha Pa3IMYHBIX MPOCTPAHCTBEHHBIX YPOBHSX BapbHPOBaHHE
CBOICTB Cpeflbl CO CTPYKTypoii coobmecta (Rossi et al., 1996;
Borcard and Legendre, 1994).

Baxxnoii npobiemoii sBIsieTCs BOIPOC O MPUPOAE SKOJIOrHyec-
KHUX TPAJINCHTOB B MIOYBE KaK Cpeie OOUTAHMUS KUBBIX OPraHU3MOB.
Hapsiny ¢ penbedom kak (akTopom nepepacipeeieHns KInMaTh-
YEeCKHX PecypcoB (HakTOpbl (UTOTCHHOW M 300TEHHOW MPHUPOIB
BBICTYIAIOT KaK HCTOYHHKH HEOJHOPOJHOCTH CBOMCTB ITOYBBI
(Karpachevsky, 2005). Bmssane mesopenseda mposBiIseTcss Ha
KpyIHOMacIiTabHOM YpOBHE, a ()HTOr€HHBIE M 300reHHbIE d(dek-
TBI TIPOSIBILSIIOTCSI HA KPYMHOMACIITAOHOM, TaK ¥ Ha JeTaIbHOMAc-
mrabHOM U cpegHeMaciTabHoM ypoBHsX (Zhukov et al., 2013).
B cBoto ouepe/ib, MPOCTPAHCTBEHHBIE NIATTEPHBI PACTUTEIBHOCTH I
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NeA0TypOAMOHHON aKTUBHOCTH JKMBOTHBIX MOTYT WMETh Hei-
TpasbHyI0 Tpupory. Henp3st nckimouath Toro, 9to (hakTopsl rere-
POTEHHOCTH 3KOJIOTHIECKHX CBOWCTB MOYBBI B CBOEH OCHOBE TeHe-
PUpPOBaHbI HENTpPaTBHBIMU MpUUMHAME. 1103TOMY MBI CUHTaeM aK-
TyaJIbHOH TPOOJIEMON OIEHKY COOTHOIICHHS MPOCTPAHCTBEHHBIX
(baxTopoB, a Tarxxke (HakTopoB draduUecKoil B PaCTUTENBHOI TpH-
POIIBI B OpraHHU3aIiy COOOIIECTBA IIOYBEHHOM Me30(ayHBL.

OMIMpUYecKue HCCIEeJOBAaHNsl YCTOMYMBOCTH — COOOIIECTB
O0BIYHO (hOKYCHPYIOTCS Ha HM3MEPEHHH IPOCTPAHCTBEHHOM WIN
BPEMEHHOI1 BapHabenbHOCTH HEKOTOPBIX MHTEIPAaTHBHBIX CBOWCTB
nomymsinuid wii coodiects (Zhukov, 2005). O6bMHO 3TO K03(-
¢umenT Bapuaimi OMoOMacchl WM yncieHHocTH (Steiner et al.,
2005; Tilman, et al., 2006).

Llenb HACTOSIIIETO UCCIEOBAHNS — IIPEIIOKHUTE CIIOCO0 OIEHKH
CEHCHTHBHOCTH COOOIIECTB JKMBOTHBIX K (hakTopam pasinaHoi
TIPUPOJIBI, BBISICHUTH CEHCUTHBHOCTH M PE3UCTEHTHOCTH COOOIIIe-
CTBa ME30IeI00NOHTOB MPUPYCIOBOH MoiiMbl p. [lHenp B mpene-
Jlax TIPUPOJHOrO 3aroBenHUKa «JIHenpoBcko-Openbekuiy K AeH-
CTBHIO 37apMuecKHX M PacTHTENBHBIX (DAKTOPOB, a TaKkkKe Mpo-
CTPAHCTBEHHBIX IEPEMEHHBIX.

Marepuan 4 MeTObI HCCJICIOBAHMIT

HccnenoBanust nposenensl B Mae 2017 1. B IpUPOHOM 3aIio-
BenHUKe «J[HenpoBcko-Openbekuity. HMccnenyemblii moaurox 3a-
JIOXKEH Ha y4acTKe, KOTOPBI HAXOIWUTCS B NPHPYCIOBOM MoiiMe
p. Huenp (48°29°24" N, 34°46°37" E). Tun GroTomna — moOiMeHHbIN
ny6oserii ec (EUNIS — G1.225 Sarmatic riverine [Quercus]
forests, CORINE — 44.42 Residual medio-European fluvial forests,
Pal. Hab. — 44.45 Sarmatic riverine oak forests, Natura 2000 — 91F0
Riparian mixed forests of Quercus robur, Ulmus leavis and
U. minor, Fraxinus excelsior or F. anguistifolia, along the great
rivers Ulmenion minoris) (Didukh et al., 2011).

IMonuron cocrout u3 7 TpancekT. Kaxkmas TpaHcekTa cocTas-
neHa 15 npoOHbIMEU TOuKamH (puc. 1).

PacctosHne Mexmy psgaMH B IOJNHMIOHE COCTABISET 3 M.
B xaxoii Touke crenaHpl HOYBEHHO-300JI0THUECKHE MPOOBI pas-
mepom 0,25 x 0,25 M [U1s1 KOTMIECTBEHHOTO y4eTa IOUYBEHHON Me-
30(hayHBI. THII TOYBBI — AJUTIOBHABHAS JEPHOBAS JIECHAS CIIONCTAs
HOpMaJIbHAsl. YPOBEHb TPYHTOBBIX BOA — M3 DIyOmHBl 117 cm.
[ToBepXHOCTH ITOYBBI HHTEHCHBHO IIepepbITa KabaHOM.

B npenenax kaxaoro kBaapara pasMepoM 3 X 3 M NpOBEIEHO
reo0OTaHUYECKOEe OIMCAaHWE PACTHTENBHOCTH. Tum yeca mo Bel-
gard (1950, 1971) — Me30()HITBHBIN CBEXMIA BA30-TyOHSIK ¢ Oy Ipoit
De” 2. Ha ocHOBaHMM re0OOTaHMYECKUX OIMCAHUI BBINOIHEHO
(DUTOMHINKAIIMOHHOE OIICHMBAHWE SKOJIOTHYECKHX (HaKTOPOB MO
Belgard (1950, 1971), Diduh (2011, 2012) u Ellenberg (1974).
Oxomopthsl pacternii mpuBeseHs! o Belgard (1950, 1971) u Tara-
sov (2012). I'mrpomopds! npencraBieHsl kcepoduTamu (YpOBEHb
BIIOXHOCTH 1), Me3okcepoduTaMul (YpOBEHb BIKHOCTH 2), KCEpo-
Me3oduTamu (YpOBEHb BIOKHOCTH 3), Me3o(utamu (YpOBEHb BIIaX-
Hoctu 4), rurpome3oduraMu (YpOBEHb BIKHOCTH S5). YPOBEHb
BII&KHOCTH 10 rurpoMopdraeckoii ctpykrype (Hygr) oreHeH kak:
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r7ie | — ypOBEHb BIQXKHOCTH, Pj — POCKTHBHOE TMOKPBITHE PACTCHUI
cootBercTByIoLei rurpomMopdsl (Zhukov and Zadorozhnaya, 2016).

Tpodomopdsr mpeacTaBieHs! onurorpodamu (ypoBeHb Tpod-
HoctH 1), Me3oTpodamu (ypoBeHb TPOPHOCTH 2) U MerarpohaMu
(ypoBenb TpodrocTH 3). YpoBeHb TpodHOCTH 1O Tpodomopdu-
yeckoii crpykrype (Troph_B) onenen kak:

J=NT
Trophg = 7‘1:1(} i, P}),
100
rze j — ypoBeHb TpoHOCTH, Pj — IPOEKTHBHOE IOKPHITHE pacTe-

HUI COOTBETCTBYIOIIEH TPOHOMOPQEL.

I'emomopds! ipencTaBieHs! renmocuoduTaMu (YpoBeHb OC-
BeleHus 2), cuporenoduramu (ypoBeHb OCBEIIECHHS 3), TelHo-
¢uramu (ypoBeHb ocBeleHHs 4). YPOBEHb OCBEIIEHHS 10 Te0JIHO-
Mopduueckoii crpykrype (Hel) orenen kak:

Hygr =
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Het = ZEACX R
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IJie Z — YPOBEHb OCBEIICHNUS], P, — IPOCKTUBHOE TIOKPHITHE PACTCHUI
COOTBETCTBYIOIIEH relTMoMOpQBL

duronHIMKAIMOHHBIC 1mKajbl 1o Diduh (2011, 2012) Britoua-
10T dAaduueckue u KuMaTudeckue mkanbl. K spadudeckum du-
TOMH/IMKALIMOHHBIM IIIKajJaM OTHOCSTCS IOKa3aTeld THApoMopd
(Hd, 3a ocHOBy B3siTa mikana LlpranoBa, 23 rpaganun), nepeMeH-
Hoctr yBnaxnenus (fH, 11 rpapmarmii), aspamim (Ae, 15 rpanma-

48°3240'N
34°45'50°8

230'E
34°41'40"E 4

Bucota peneedy, M
B == 7508
B =0.7- 521
I 52.2- 546
[ sa7-581
[ =e2-571
[ 57z-525
Il 52 6-605
Bl cos-e4
e -
a | R

1wit), pexxunma kucinotHoctH (Re, 15 rpamanmit), coneBoro pexuma
(S1, 19 rpanarmii), conepxanust kapboHarusix coneit (Ca, 13 rpa-
Januii), copepkanus ycBosieMbix opm azota (Nt, 32 OCHOBY B3siTa
mkana L{pranosa, 11 rpagammit). K xnumartuyeckum mkanam oT-
HOCST TIOKA3aTeId TePMOPEKUMA — MACIITad paJraliiOHHOTO 0a-
manca (Tm, 17 rpapmammii), oMOpopexiMa — apUIHOCTB-TYMUI-
HocTh KimMata (Om, 23 rpapanym), kpuopeskuma (Cr, 15 rpama-
i) 1 KOHTHHeHTaIbHOCTH KimMata (Kn, 17 rpanarmif).

34°5230"E

o
91 [ 9219394 (95 [96 [ 97 [98 [99 [100[ 1011021031047 105
* * * * * * * * * * * * * * *
T6 | 77 [ 78| 79[ 80 [ 81 [ 82 |83 [ 84 [ 85 | 86 | 87 | 8 [ €9 | 90
* * * * * * * * * * * * * * *
61 [ 62 |63 |64 |65 |66 [67 [68 [69 [ 70 [ 71 [ 72| 73| 7473
* * * * * * * * * * * * * * *
46 [ 47 [ 48|49 |50 [ 31 |32 [33 [ 54 [ 55|36 |57 | 38 | 539 | 60
* * * * * * * * * * * * * * *
31 [ 32|33 (3435|3637 |38 |39 40|41 (42|43 |44 45
* * * * * * * * * * * * * * *
16 [ 17 [ 18 | 19 021 |22 123 [ 24 5126272829 30
* * * * * * * * * * * * * * *
1 2 31 4 3 6 7 g 9 10 [ 11 [12]13 ] 1413
* * * * * * * * * * * * * * *
[ T T T |
g 0 5 10 20 M

Puc. 1. Cxema pa3MerieHus OIUTOHa Ha TEPPUTOPUH IIPUPOAHOTO 3a0BEAHNKA «J{HEeTpOBCKO-OpeNbCKuii» 1 MPOOHBIX TOYEK B HEM:
@ — KOHTYD 3aI0BE/IHHKA, NIPEICTaBIICHa LU(POBask MOZIENb penbeda; 6 — KOCMUYECKUH CHUIMOK U3y4aeMOro
naHamadTa U pa3sMeLIeHHE MOJIMTOHA; 6 — CXeMa MOJIUIOHA
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Tlomumo yka3aHHBIX, BeiiessieTcs elue mkaina oceweHus (Le, 9
rpajialyii), KOTOPYIO XapakTepU3yrT KaK MHKPOKIMMATHYECKYIO
mkary. [lIkana ocBerenys co3nana Ha ocHOBe L-1mkas! DruieHOepra.
TenoBble CBOWCTBA MOYB MHIULMPYIOTCS IIKATION TEPMOPEKUMA, A
TAPOTEPMUYECKHE — IIKAIOH OMOpOpekiMa. (DUTONHANKAIMOHHOE
OLICHUBAHHE KOJIOTMYECKUX (PAKTOPOB BBITNOJHEHO METOJIOM HJICalTb-
Horo nHpKaropa (Buzuk and Sozinov, 2009).

Ouronnmykarmonnsle mkans! Ellenberg (1974) Brmodarot:
L-mkairy ocBemienHocTH / 3atenenus (9 kmacco, Light Regime),
T-mkaimy tepmoximmara (9 kiaccos, Temperatures), K-mkamy xoH-
THHeHTaTbHOCTH KinMata (9 kmaccos, Continentality of Climate),
F-mkany yenaxsenus nous (12 xiaccos, Humidity), R-mkaiy peak-
1M (KUCIIOTHOCTH) TI0YB MM Bozib! (9 Kitaccos, Acidity) u N-rkarmy
OorarcTa mouB a30ToM (9 KiaccoB, Nutrients Availability). Ouenn-
BaJIM 3HAYEHUS] SKOJOTMUIECKHX (DAKTOPOB MPOM3BOIMIM METOOM
CPEIHMX B3BEIICHHBIX 3HAYCHWH WHIMKATOPHBIX IIKAI C y9eTOM
TIPOEKTHBHOTO TIOKPBITHSI PACTCHHIL.

V3Mepsin TBEpAOCTH TI0YB TPOM3BOIMIIN B TIOJNEBBIX YCIIOBUSX C
nomotiibio pyuroro nexerpomerpa Eijkelkamp Ha riry6uny o 100 cm
¢ uHTEpBAIOM 5 cM. CpeHsAs IOrPEIHOCTh PEe3YNIBTaTOB H3MEPEHUI
niprbopa coctasisieT + 8%. V3MepeHns IpOBOAMIIN KOHYCOM, TIOIe-
PCUHBIM CEUCHHEM 2 oM’ B Tpesienax KaxI0M TOUKM M3MEpEeHUs
TBEP/IOCTH IOYBBI IIPOBOJIWIIN B OHOKPATHOM IIOBTOPHOCTH.

JUist i3MepeHust AIEKTPOIPOBOJHOCTH TTOYBEI iN SitU HCIIOMIB30-
Bamu cercop HI 76305 (Hanna Instruments, Woodsocket, R. 1.).
10T CeHcop paboTaeT COBMECTHO C IOPTaTHBHBIM mpubopom HI
993310. Tectep oneHHBAET OOLIYIO MEKTPOIPOBOIHOCTH MOUBBI,
TO €CTh O0BEMHEHHYIO [IPOBOAMMOCTb TIOYBEHHOI'O BO3/1yXa, BOJIbI
U yacTull. Pe3ynbraTel H3MEpeHHil MprOopa MpeCTaBIeHb] B €11-
HHIaX HACHIIICHHOCTH TIOYBEHHOTO pacTBopa coisiMu (1/71). Cpas-
HEHHe pe3yibTaToB n3MepeHnii nproopom HI 76305 ¢ nanHbIMU 112~
0OpaTOpHBIX UCCIICOBAHMI MO3BOJIMIO OLICHUTH KOI((MHIUEHT Iie-
pesona eaunmiy: 1 1C/m = 155 mr/n (Pennisi and van lersel, 2002).

TouBennyro Temneparypy u3mepsim ¢ 13 1o 14 gacos uudpo-
BeivMu Tepmomerpamu WT-1 (ITAO «Crexnonpubopy, http://bit.
steklopribor.com, Tousocts — 0,1 °C) Ha riyoune 5-7 cm. U3meps-
JIM B TPEXKPATHOI OBTOPHOCTH B KaX/10i IPOOHOM TOUKE.

ArperaTHyl0 CTPYKTYpY OLICHHBAJIH METOIOM CyXOrO HMpOCEH-
BaHus 1Mo CaBHMHOBY. YCTaHOBJICHO IPOLICHTHOE COJCPIKaHUE
takux ¢paxomit: <0,25, 0,25-0,50, 0,5-1,0, 1-2, 2-3, 3-5, 5-7, 7-
10, >10 MM 1 kopHU pacTeHHi. ILIOTHOCTH MOYBBI OLEHIIX IO
KaunHckoMy, Ba)KHOCTh TOYBBI — BecoBbIM MeTonoM (Vadunina
and Korchagina, 1986).

Jinst CHWKEHWs pa3sMEpPHOCTH MPU3HAKOBOIO MPOCTPAHCTBA U
TIPEIOTBPALLEHHST MYJIBTHKOJUIMHEAPHOCTH TMPEAUKTOPOB PE3yIlb-
TaThl W3MEPEHHSI CBOWCTB CpPEIbl MOJBEPIVIM aHAIM3Y IVIABHBIX
KOMIIOHCHT. AHAJIH3 IJIaBHBIX KOMIIOHECHT BBIIOJHEH OT/EIBHO
JUIS S1aUUEeCKHUX CBOIMCTB M ISl (PUTOMHIMKAIOHHBIX TTOKa3aTe-
neii. ChopMHPOBAaHO /(BE COBOKYITHOCTH HPEAUKTOPOB CBOHCTB
cpelpl: HaadUIecKHe U paCTHTEIIbHBIE.

Martpuiy 4rclIeHHOCTEl BHIOB IIOYBEHHBIX JKUBOTHBIX CTaH-
JApTU3HPOBAIM C MCTIOJIb30BAaHHEM JMCTAHLMKM XEIUTMHIDKEpa T1e-
pen anammsom. Jlanee ynanmunM JIMHEHHBIN TpeHI cOOOIIECTBa
Me301e100nOHTOB. [IpocTpaHCTBEHHAsT CTPYKTypa MOXKET OBITh
MO/ICJIMPOBaHa C MOMOLIBI0 MHOKECTBA HE3aBHCHMBIX IPOCTPaH-
CTBEHHBIX MATTEPHOB — IJIABHBIX KOOPIMHAT MATPUIB! OIM30CTH
(PCNM - Principal coordinates of neighbor matrices, nmm Gonee
no3nHee HasBanne MEMs — Moran’s eigenvector maps). Ilpo-
CTPAHCTBEHHbIC IIEPEMEHHBIC BBIYHCIICHBI TOCNE CIEKTPaIbHON
JIEKOMITIO3ULIMHN YCEUCHHOH MaTPULIbI PACCTOSIHUM MKy TOYKaMU
ot6opa 1pod. [lopsmok 3THX MEepeMEHHBIX COOTBETCTBYET MOCIIe-
JIOBATENIHOCTH BapUallMid OT KPYHMHOMAclITabHOH K cpenHe- U
neranbHoMaciiTabHoil. PCNM-nionxo mo3BossieT moaydnTsh N-1
TIPOCTPAHCTBEHHYIO MEPEMEHHYIO C TIO3HTUBHBIMU U HETaTUBHBIMU
COOCTBEHHBIMH YHCTIaMH. JIJ1s1 aHa3a 0TOOpaHBI B KAUEeCTBE MPEIH-
KTOPOB HIEPEMEHHBIE TOJIBKO C TIO3UTUBHBIMU COOCTBEHHBIMH YHCIIA-
mu. [IpsiMoii BBIOOp MEpEMEHHBIX CPeIbl WM HPOCTPAHCTBEHHBIX
TMePEMEHHBIX BBITIONHEH ¢ noMorpio ¢yHkimu forward.sel B makere
Packfor (mocrymen mo aapecy www.bio.umontreal.ca/legendre).
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Ipouenypa npsiMoro BIOOpa MO3BOJISET OTOOPATH TEPEMEHHBIE CO
3HaunMbIM (P < 0,05 mocne 999 nmepmytaruii) BKIagoM B 00bsIC-
HEHHYIO BapHallfiO COOOIIECcTBa MOYBEHHBIX KHUBOTHBIX (Blanchet
et al., 2008). Tonpko 0TOOpaHHBIE IEPEMEHHBIE HCIIOIb30BAIH IS
JaJbHEHIIEro aHaI3a.

OpakimonnpoBanue Bapuanun (Borcard et al., 1992) Bemon-
HEHO JUTSl KOJIMYECTBEHHOH OIEHKH MPOTIOPIMH BapHaIy KOMIIO-
3UINH COOOIIECTBA, KOTOPEIE OOBSICHSIOTCS COBOKYITHOCTBIO Tepe-
MEHHBIX CPe/ibl WM MPOCTPAHCTBEHHBIX MepeMeHHbIX. OTKOppek-
THPOBAHHEIE 3HAYCHUS R? I03BONMII BBIYHCIHTE YHCTYIO KOMIO-
HEHTY OKPYXAIOLIEH cpelibl, YUCTYIO HPOCTPAHCTBEHHYIO KOMIIO-
HEHTY ¥ CMEIIaHHYIO IIPOCTPAHCTBEHHYIO M CPEIOBYIO KOMIIOHEH-
TBI BapbUPOBAHUS COOOIIECTBA.

Awnammz n36errounoctH (redundancy analysis — CA) 1 TMHEHHBII
PErpeCCHOHHBIA aHaNIM3 HCIIONB30BAIH UL TOTO, YTOOB! BBISICHUTD
XapakTep 3aBUCHMOCTH HPOCTPAHCTBEHHO CTPYKTYPHPOBAHHOTO BapbH-
poBaHHUsI COOOIIECTBA ME30IEIOONOHTOB OT 31aMUECKUX M PacTH-
TENBHBIX ()aKTOPOB CPEAbl HAa KPYHMHOMACIITAOHOM, CpeIHEMAcIil-
TaOHOM U JeTaJIbHOMACLITAOHOM IIPOCTPAHCTBEHHBIX YPOBHSX.

CraTucTHyecKre pacueTbl HPOBEEHbI C TIOMOLIBIO IPOrPaMHOIT
o6omnouku Project R "R: A Language and Environment for Statistical
Computing” (www.R-project.org). OriernBanue TOBEPUTETBHBIX HH-
TEPBAIOB M CTAHAAPTHOTO OTKJIOHEHWS UYHCIICHHOCTH ITOYBEHHBIX
JKUBOTHBIX TIPOBEICHO € TIOMOIIBIO OyTCTPEN-TIOIX0/a U BEIIOIHE-
Ho cpencrBamu naketa bootES (Kirby and Gerlanc, 2013).

Pe3yabTaThl u 00cy:K1€eHHE

OneHka CeHCHTHBHOCTH U Pe3MCTEHTHOCTH CO00IIECTBA K
JeCTBHIO IKOJIOTHYECKHX (haKkTOpoB. DKoNormyeckue GpaxTopbl
JeSITCS Ha JIBE KATCTOPHH: OIPEENSIOIe U PEryUpyIoIie
(Odum, 1953). Onpenensitorue GaxTopbl SBISIOTCS KOHCTAHTHBI-
MH U CO3JAIOT OOLIMI KOHTEKCT CYILIECTBOBAHHS SKOJIOTMYECKUX
cucteM. Kucnopoa B atMochepe — BaKHBI SKOIOTHUESCKHN (ak-
TOp, HO HAa YPOBHE MOBEPXHOCTH 3eMJIM KOHLIEHTpALMS KUCIOpOoa
B arMoc(epe SBISIETCS HEeM3MEHHOM, TI09TOMY 3TOT (paKTOp HEJb3s
paccMaTpuBaTh Kak TaKOM, KOTOPBIA ONPEAEISET Pa3Iudus MEXIY
9KOCHCTEMaMH MM OCOOCHHOCTH WX IuHAaMUKU. Ha MeHpmem
TIPOCTPaHCTBEHHOM YPOBHE TaKoi (PakTop KaKk MEXaHWYECKHH CO-
CTaB IIOYB MOXKET OBITH KOHCTAHTHBIM HA 3HAYHTENBHOH IIPOTS-
JKEHHOCTH H B 3TOM CMBICIIE OH OYZIET TOJBKO ONpEIeNiTh CBOHCTBA
HOYBBI KaK Cpefibl OOMTaHMS, HO HE CMOXKET OOBSICHHTH Pa3IMuMs
MEKITy COOOIIECTBAMH B IIpe/ieiaX YKa3aHHOH OTHOPOIHOCTH.

BapuaGesibHOCTb 9KOIOrn4eckux (akTopoB B IPOCTPAHCTBE
BPEMEHH MOXKET SIBIIATHCS MPUUMHON UX PETYIUPYIOLIETO BIUSHUSL
Ha dKocucTeMbl. Takke GakTopbl HEHTpaTbHON NPUPOIBI BIUSIOT
Ha dKosoruaeckie coodmectsa. Ha ypoBHe momymsiiwii HedTpaib-
HBIE (h)aKTOPBI IPHOOPETAIOT (POPMY OTrpaHHUUTENCH AUCIEPCUH, a
Ha YpOBHE COOOIIECTBA — 3TO M3MEHUYMBOCTH BHJOBOIO COCTaBa
co00IIecTBa U 0COOEHHOCTEH MEKBHIOBBIX B3aUMOJICHCTBHIA.

CreneHb BaprabeIbHOCTH SKOJIOTMYECKUX (PAKTOPOB SIBISIETCS
CYILECTBEHHOHM MX XapakTepucTHKOH. OTCYTCTBHE UX Bapuadelb-
HOCTU TPHBOAUT K TEPEXody M3 KaTerOpHH PEeTyNHPYIONMX B
KaTeropuio onpeersromux. OIHaKO PerynsITopHOe BO3JCHCTBHE
9KOJIOTHIECKHUX ()aKTOPOB IPETOMIISIETCS depe3 CBOMCTBA CaMMX
9KOJIOTHYECKMX CHCTEM (PE3MCTEHTHOCTH M CEHCHTUBHOCTH).
B cirywae ecnm sKorormdeckasl CHCTeMa HUKaK He pearupyer Ha
M3MEHEHHE SKOJIOTHYECKUX (aKTOPOB, Takas CHCTEMa SBIIETCS
MHIU(GEPeHTHO 10 OTHOLIGHMIO K YKa3aHHBIM (hakTopam.
B ciiyuae HanmmuMst perynMpyrONmero BIMSHUS (DAaKTOPOB MOXKET
UMETh MECTO PE3UCTEHTHOCTh, CEHCUTHBHOCTh M MPONOPIMOHAIb-
HOCTb PEAKI[UH SKOJIOTHIECKOH CHCTEMBI.

Okpy>karomiasi cpefja pa3HoOOpa3Ha U IS SKOJIOTHUECKHUX CH-
CTEM peryJIpylolee Bo3ieHCTBHE OKa3bIBaeT He OJWH (aKTop, a
HX COBOKYITHOCTb. MHOTHE M3MepsieMbIe ITapaMeTphI CpeIbl B3auM-
HO ckoppenpoBaHbl. [TooToMy B KauecTBe NEHCTBYIOMMX (haKTo-
POB BBICTYIIAIOT ILIESbI (pAKTOPOB, BHIPAXKEHHBIX Yepe3 KOpEeIuis-
IIMOHHBIE KOMIUIEKChI MOKa3aTenel cpelbl. AHATUTHYECKH 3TH
KOMIUIEKCHI MOTYT ObITh MPE/ICTABIIEHBI KaK TTIaBHbIE KOMITIOHEHThI
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(vt MHOTOMeEpHBIE (haKTOPbI). DTH CHHTETHYECKHE NEpPEMEHHBIE
MOTYT OBITB HOJTy4YEHBI B Pe3yJIbTaTe aHAIN3a IJIABHBIX KOMIIOHEHT
(MM CMEIIAaHHOTO aHAM3a TJIABHBIX KOMIIOHEHT JUIs CBOWCTB
Cpelbl MPE/ICTABIEHHBIX KaK KOHTUHYaTbHBIMU, TaK U JIUCKPETHbI-
MH TIepeMeHHBIMH). PO TI1aBHON KOMITIOHEHTHI B ONHCAHUH CyM-
MapHOH BapHaOEIBHOCTH COBOKYMHOCTH HMCXOJHBIX MEPEeMEHHBIX
OTpakaeT COOTBETCTBYIOMIee coOcTBeHHOE urcio. Ha ocHoBe co0-
CTBEHHBIX YHCEJI MOXKHO OLEHHTH BKJIAJ[ IJIABHOI KOMITOHEHTHI B
o0LIyI0 BapuadenbHOCTh MPHU3HAKOBOTO NPOCTPAHCTBA, a TaKkKe
PaHKXHUPOBATh NEPEMEHHBIE 110 YOBIBAHHIO UX 3HAYNMOCTH.

Co001IeCTBO TaKKe BapbUpPYeT, U IS OMUCAHUS 3TOrO Baphb-
HPOBAHUSI MOTYT NPHUBIEKATHCS 3KONOruyeckue (HakTopbl. AHAIH-
THYECKH 3Ta IMPONEIypa BBIIOIHAETCS C TIOMOILIBIO (DPAKIMOHH-
POBaHMS BapHalliK COOOIIECTBA, YTO OCHOBBIBACTCS HA OTHOH M3
TEXHHUK OpAMHAIMH COOOIIECTB — aHanmu3e m30bIToaHocTH (Redun-
dancy analysis — CA) (Borcard et al., 1992). Otor noaxo/ mno3eo-
JISIeT TIPOBEPUTH THIOTE3y O JOCTOBEPHOCTH BIMSHUS (hakTopa Ha
CTPYKTYpPY 9KOJOTMYECKOTO COOOIIECTBA C TIOMOLLBIO MPOLIEAYPbI
ANOVA, a TaKxke OLCHUTh 00BSICHEHHYIO (hJaKTOPOM HYacTh BapH-
a0enbHOCTH COOOIIECTBA. DTa OI[EHKA MOXET OBITh CAENaHa Kak B
OTHOIICHUN OOIIETO YPOBHS BIHSHUSA (PAaKTOpa, TAK U C YICTHOM
BBIWICHEHHSI JICUCTBHA (haKkTOpa, OOYCIOBICHHOTO B3aMMOJEH-
CTBHEM C JIpYTHMH (pakTopamy (Tak HA3bIBAEMOE yCIIOBHOE BIIHS-
Hue). Ecimm B kauecTBe PakTOPOB HCTIONB3YIOTCS TJIABHBIC KOMIIO-
HEHTBI, TO 9TH CUHTETHYECKHE NEPEMEHHBIC B3aHMHO OPTOrOHAIIb-
Hbl (He3aBuCcHMBI). HO 9TO HE 3HAYMT, YTO HE3aBHCHMBIM SIBIISIETCS
HX BO3zelcTBUE Ha cooliecTBo. B ciydae B3aumopeiictBust dax-
TOPOB YCJIOBHAsl AUCIepcHs OyIeT OTIMYaThCs OT 0e3yCIIOBHOM
IICTIEPCUH COO00IIEeCTBa, 00yCIOBICHHOM 3THMH (hakTopamut. CyMm-
MapHas yCIIOBHAsI JIMCIIEPCHsT yKa3bIBaeT Ha TO, KaKyl0 pOJIb HTpa-
0T HMCCIIEZIOBaHHBIE (JAKTOPHI B BAPHPOBAHHUH coodmmecTBa. Ecim
B CyMMe€ 3Ty BeIM4uHY NpHHATH 32 100%, yaenbHas 4acTh yKakeT
Ha OTHOCHTEJNBHBIN BKJIaJ (hakTopa B oOlee BIMSHHUE HA cOOOIIe-
cTBO. OTHOIIEHNE YIEIBHOM poiH (akTopa (IJIaBHOH KOMIIOHEH-
ThI) B BapHaOEIbHOCTH COOOIIECTBA K BKJIAYy IJIABHOM KOMIIOHEH-
Thl B CyMMapHYIO BapuaOeIbHOCTh MPH3HAKOBOIO MPOCTPAHCTBA
TI03BOJIUT OLIEHHTb PE3UCTEHTHOCTh, CEHCUTHBHOCTB H TPOTOPLIHO-
HAJIPHOCTh PEAKIMH SKOJIOTUIECKOH CHCTEMBI Ha AeHCTBHE (HaKTo-
pa. Eciu 310 oTHOMmIEHUE >1, pedb HIET O CEHCUTUBHOCTH: YPOBEHb
BapHaOeITbHOCTH COOOIIECTBA BBIIIE, YeM OTHOCHTEIBHASI POJIb IKOJI0-
THYECKOro (hakTopa B BApbHPOBAHHUH IIPU3HAKOBOTO IIPOCTPAHCTBRA.
Ecimu <1 — pe4s uaeT o pe3uCTEeHTHOCTH: YPOBEHb BapuadeIbHOCTH
coO0IIeCTBa HIDKE, YeM OTHOCHTENbHAs POJb HSKOJIOTMYECKOTO
(akTopa B BapbUPOBAHWM IIPU3HAKOBOTO IpOCTpaHCTBA. Ecmu
oTHomIeHHe paBHO | (= 1), I3MEeHeHHs B COOOIIECTBE MPONOPIIMO-
HaJIbHBI YPOBHIO BapbUPOBAHMS TJIABHOM KOMIIOHEHTHI B CpPaBHE-
HHH C IPYTHMH KOMITIOHEHTAMH.

OneHKka CEHCHTHBHOCTH, PE3UCTEHTHOCTH WM HPOIOPIHUO-
HAJIBHOCTH MOXXET OBITH BBITIOJHEHA U JUTS IIPOCTPAHCTBEHHBIX I1e-
pemennbix (PCNM-niepeMeHHbIe) 110 aHAJIOTHYHON MPOoLie Iy pe.

CooduecTBo Me30me100MOHTOB. B nouse uccnemyemoro no-
JIMTOHA TIPU PYYHOU pa3bopke mpod oOHapyskeHo 34 BHIA TOYBEH-
HBIX XMBOTHBIX. [ITOTHOCTH MOYBEHHOI Me30(hayHbl U3y4EeHHOTO
MOJIMTOHA cocTaBisieT 244,1 + 34,3 3K3./M2 (Tabm. 1).

Taémmna 1
BunoBoit coctas 1 00mIIIe MOUYBEHHON Me30(hayHbI

1 2 3 4

YHCIIEHHOCTB, G/

Enchytraeus sp. 320£0,74 183 488
Tun Arthropoda

Kiacc Arachnida

Orpsin Araneae

Cewmeiicrso Lycosidae

Xerolycosa miniata (L. C. Koch, 1834) 305+061 183 411

Cewmeiicrso Thomisidae

Xysticus sp. 030+030 000 091
Cemeticro Gnaphosidae

Gnaphosidea sp. 015+015 000 046

Kuacc Chilopoda
Otpsix Geophilomorpha
Cewmeiicrso Geophilidae
Geophilus proximus C. L. Koch, 1847
Cewmeiictso Lithobiidae
Lithobius (Monotarsobius) curtipes C. L. Koch, 1847
Kiacc Diplopoda
Orpsiz Julida
Cewmeiicrso Julidae
Megaphyllum sjaelandicum (Meinert, 1868)
Orpsiz Polydesmida
CewmetictBo Paradoxosomatidae
Polydesmus inconstans Latzel, 1884
Kitacc Insecta
Ortpsx Coleoptera
Cewmeiicto Carabidae
Carabidae sp. (larv.)
Harpalus affinis (Schrank, 1781)
Amara tibialis (Paykull, 1798)
Harpalus amplicollis Ménétriés, 1848
Pterostichus melanarius (Illiger, 1798)
Cewmeiicreo Chrysomelidae
Chrysolina fastuosa (Scopoli, 1763) (larv.)
Cemeiicrso Curculionidae
Otiorhynchus ligustici (Linnaeus, 1758) (larv.)
Cewmeiicrso Elateridae
Agrypnus murinus (Linnaeus 1758) (larv.)
Athous haemorrhoidalis (Fabricius, 1801) (larv.)
Prosternon tessellatum (Linnaeus, 1758) (larv.)
Agriotes lineatus (Linnaeus, 1767) (larv.)
Cardiophorus rufipes (Goeze, 1777) (larv.)
Cewmetictso Staphylinidae
Platydracus fulvipes (Scopoli, 1763) (larv.)
Cemeiicrso Tenebrionidae
Isomira murina (Linnaeus, 1758) (larv.)
Cemeiicrso Melolonthidae
Melolontha melolontha (Linnaeus, 1758) (larv.)
Serica brunnea (Linnaeus, 1758) (larv.)
Otpsin Diptera
Cewmeiicro Therevidae
Thereva nobilitata (Fabricius, 1775) (larv.)
CewmeiicrBo Tabanidae
Tabanus bromius Linnaeus, 1758 (larv.)
Cewmeiicrso Tipulidae
Tipula lunata Linnaeus, 1758 (larv.)
Ortpsx Lepidoptera
Cewmetictso Noctuidae
Agrotis clavis (Hufnagel, 1766) (larv.)
Kitacc Malacostraca
Otpsin Isopoda
Cewmeiicteo Trachelipodidae
Trachelipus rathkii (Brandt, 1833)
Tun Mollusca
Kitace Gastropoda
Orpsig Pulmonata
CemeticrBo Cochlicopidae
Cochlicopa lubrica (O. F. Muller, 1774)
Cewmetictso Vitrinidae
Vitrina pellucida (O. F. Muller, 1774)

1844+274 1356 24,69

137£043 061 229

670+114 457 914

198+052 091 290

137+043 061 229
030022 000 0,76
198+049 107 290
015+015 000 046
030+021 000 0,76
076+034 015 152
015+015 000 046
015+015 000 046
533+083 381 701
472+082 320 640
290+066 168 427
701+172 39 1082
061+030 000 122
107+039 030 183
1798+212 1417 22,70
213+053 107 320
244+065 122 381
015+015 000 046

411+094 244 625

1478+155 1219 1821

579+142 350 899

274+071 137 411

213+057 107 335

TakcoHbI CpenHee + cT. L[OBepHTEJ‘ILI-l[bH/l
ommoKa HIHTepBaT
-95% +95%
1 2 3 4
Tun Annelidae
Kiace Arachnida
Otpsin Haplotaxida
CewmetictBo Lumbricidae

101,18+804 8680 11794
21,79+297 1630 27,89
686+117 472 930

Aporrectodea caliginosa trapezoides (Duges, 1828)
Aporrectodea rosea rosea (Savigny, 1826)
Dendrobaena octaedra (Savigny, 1826)

Ortpsin Tubificida

CewmeiictBo Enchytraeidae

Biosyst. Divers., 25(4)

Ilpumeuanue: 1 — oleHNBaHUE NOBEPHTENbHBIX HHTEPBAIOB M OIIMOKH
CPEIHETO BBINOIHEHO € IIOMOIIBIO OYTCTPen-IpOLeIypEL

JIOMUHHPYIOT JOXKIEBBIC YEPBH, KOTOPHIC B CPSIAHEM COCTABH-
i 53,2% OT CyMMapHOHM YHCIICHHOCTH cooOiectBa. J0oxaeBbie
4YepBH MPEJICTAaBIIEHBI TPEMs BUIaMu: mojacTiiouHsiM Dendroba-
ena octaedra u 1ByMst COBCTBEHHO MTOYBCHHBIMH BUIaMH ApOrrec-
todea trapezoides u Aporrectodea rosea. YucineHHOCTh COOCTBEHHO
TOYBEHHBIX YepBeid B 17,9 paza BbIe, 4eM MOACTHUIOUHBIX. Takco-
HOMHYECKH OMM3KH K J0XkIeBBIM 4depBsiM Enchytracidae, umcnen-
HOCTB KOTOpbIX coctasisieT 3,20 + 0,74 3K3./M2. UHCIEHHOCTD nay-
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KOB coctaBisieT 1,4% OoT CyMMapHOro oOINs KOMILIEKCa Me30Iie-
nobroHToB. bonee oOnibHa pyrast TpyIa XUIHBIX 0ECII03BOHOY-
HbIXx — Chilopoda. Onu cocrasmstor 8,1% 0T cyMMapHO#i uncieH-
HOCTH cooOImecTBa. JTa Tpymma MpeAcTaBieHa IBYMs BUIAMH.
nozctrnodHbM Lithobius curtipes u co6ereerno mouBennsiM Geo-
philus proximus. YncieHHOCTh COOCTBEHHO TIOYBEHHBIX I'yOOHOTHX
MHOTOHOXEK B 13,5 pasa Goibliie, 4eM IOACTHIIOUHBIX.

Camporpogusie MHOoroHoxku Diplopoda cocrasmsiror 3,6% ot
CYMMapHOW YHCJIEHHOCTH COOOILIECTBA M IIPEICTaBICHBI ABYMS
BUJIAMH. TEPBHYHBIME pa3pyluuTesssMu nozctiiku Megaphyllum
sjaelandicum u BropuuHbIM paspymmTeseM nonctiika Polydes-
mus inconstans. TTepBHYHBIM Pa3pPyLINTENEM TOACTHIIKH SBIISOTCS
Take Mokpuipl Trachelipus rathkii, momtrocku Cochlicopa lubri-
ca u Vitrina pellucida, a Taroke nmuumaku Tipulidae. Ux uucnen-
HOCTb B COOOIIIECTBE HEBEIIHKA.

Pa3HOo0Opa3eH KOMILTIEKC HaCEeKOMBIX, IIPEICTaBIeHHEIH 20 BU-
namu. Mx grcnensocts — 28,0% OT cyMMapHOro oOmiust coo0liie-
crBa Me3onenobronToB. [IpencraBurenn orpsinos Coleoptera, Di-

Taoauma 2
OnrcareNbHbIE CTATUCTUKK M AHAJTU3 TTIABHBIX KOMIIOHEHT

ptera u Lepidoptera B 1104Be M3y4aeMoro IOJIMIOHA HAXOJITCS Ha
JIMYMHOYHOM cTajzuu. YeThIpe BHUIA Ky XKMLl BCTPEUEHBI Ha NMa-
THHANBHON cTaguu. Cpeiy BCEro cooOIIecTBa MOYBEHHBIX )KHUBOT-
HBIX JIMYMHOYHBIC CTAAUH COCTaBILIIOT 26,9%. JlnumHku (roBe-
HIJIBHBIE ()OPMBI) OOHAPYKEHBI TOIBKO CPEH HACEKOMBIX, CPEIH
KOTOPBIX 3Ta BO3pacTHast CTaaus cocTaBisieT 96,0%.

ITapameTpsI cpeabl 0OMTAHUS ITOYBEHHBIX JKUBOTHBIX IIPEJl-
CTaBJIeHBI 65 mepeMeHHBIMK: 34 snadudeckux mokasareneil u 31
HOKa3aTellb PaCTUTENIFHOTO IMOKPOBa. Boblioe 4Ymcio mepemeH-
HBIX U MX B3aUMHAas KOpPEISIHMs JenaeT 000CHOBaHHBIM IPOBe/ie-
HHE aHAJIM3a ITIaBHBIX KOMIIOHEHT KaK MPOLEAYPbl CHIDKEHHS pas3-
MEPHOCTH MPH3HAKOBOT0 MpocTpaHcTsa. [lomyueHHbIe B pe3ynibTa-
TE aHaJIM3a HOBBIE IIEPEMEHHbIE (IVIaBHBIC KOMIIOHEHTBI) SIBIISIOTCS
OPTOTOHATBHBIMHU (CTATUCTUYECKH HE3aBHCHMBIMH, Ta0L. 2).

B pesynbrare anammsa spaduueckux XapaKkTEpHCTHK BEIIEIe-
HO 8 IIaBHBIX KOMIIOHEHT, COOCTBEHHBIC UHCIIAa KOTOPHIX MPEBbI-
matot 1. TlepBbie 8 raBHBIX KOMIOHEHT omuchiBatoT 80,8% 006-
el IMCIePCHH IIPU3HAKOBOTO IPOCTPAHCTBA.

snaduUecKix oKazaresneit cpepl (MpeacTaBIeHBI JOCTOBEPHBIE KO3 dHImeHTs Koppesaud, P < 0,05)

I 1aBHBIC KOMITOHEHTBI

ITokazarens

1 3 4 5 6 7 8
Treprocts nouBs! Ha DyousHe, MIla
0-5cm 1,83+0,014 0,21 0,24 - 0,79 - - 0,21 -0,22
5-10 cm 2,10+0,047 0,45 - 0,27 - 0,19 0,68 -
10-15cm 1,96 +0,054 0,27 - - - - 0,84 -
1520 cm 1,86 +0,042 0,45 -0,39 0,20 - - 0,33 0,27
20-25cm 1,97 £0,036 0,73 - 0,43 - - - -
25-30 cm 2,29 +0,054 0,91 - - - - - -
30-35cm 2,55 +0,075 0,91 - - - - - -
3540 cm 2,96 +0,088 0,92 - - - - - - -
4045 cm 3,34 +0,095 0,82 0,21 - - 0,26 - - -
45-50 cm 3,77+0,081 0,83 - - 0,31 - - -
50-55 cm 4,17 +0,067 0,74 - - - 0,47 - - -
55-60 cm 4,30+0,074 0,63 0,25 - - 0,55 - - -
60-65 cm 4,38 +0,069 0,56 0,23 - - 0,66 - - -
65-70 cm 4,61 +0,047 0,52 - - 0,69 - - -
70-75 cm 4,76 + 0,039 0,34 - - - 0,84 - - -
75-80 cm 4,81+0,035 0,21 0,20 0,26 - 0,82 - - -
80-85 cm 4,89+ 0,027 - 0,33 - 0,78 - - -
85-90 cm 493+0,018 - 0,66 - 0,57 - - -
90-95 cm 4,95+ 0,016 - 0,86 - - - - -
95-100 cm 4,96 +0,011 - 0,82 - - - - -
Jlpyrue smadudeckie mokasareny
EC, n1Cv/m 0,25+0,017 -0,31 -0,76 - - - -0,24 -0,28 -
Temmeparypa, °C 12,26 + 0,065 0,21 0,70 - - - - 0,24 0,44
Brnaxuocts, % 30,94 + 1,049 - -0,80 - -0,30 - - - -
TTI0THOCT, /oM’ 1,00 +0,023 - - - 0,91 - - - -
ArperatHble ()paKIIU 1 KOPHH PacTeHHi, MM, %
>10 23,54 +1,066 -0,24 -0,78 - - - -0,45 - -
7-10 10,50 £ 0,304 - -0,85 - - - - - -
5-7 11,44 £ 0,286 - -0,67 - - - 0,52 - 0,26
35 17,96 £0,337 - -0,20 - - - 0,83 - -
2-3 13,46 £0,297 - 0,33 -0,32 - 0,35 0,52 - -0,25
1-2 7,92 +0,372 0,26 0,70 - - - - -0,19 -
05-1,0 1,69 + 0,082 - 0,37 - - - - - 0,77
0,25-0,50 5,46 +0,432 - 0,89 - - - - - -
<0,25 7,93+0,624 - 0,92 - - - -0,13 - -
Kopuu, % 0,11+0,013 0,27 0,24 - - - 0,24 -0,69 -
% mycrepcHu 33,48 13,69 10,99 5,92 5,37 4,60 3,64 3,15
% OOBSICHEHHO IUCTIEPCUHN COOOILIECTBA 0,28 3,12 0,96 0,60 -0,16 0,74 2,38 1,15
P 0,187 0,001 0,027 0,048 0,646 0,033 0,001 0,012
% YCIIOBHOW OOBSICHEHHO# AMCIIEPCHH COOOIIECTBA C yIETOM 078 0,40 114 061 003 037 305 067
MPOYHX TJIABHBIX KOMITOHEHT
CeHCHTHBHOCTB/PE3UCTEHTHOCTh COOOIIECTBA 0,33 041 1,47 1,46 0,07 1,15 11,90 3,03

o

Tpumeuanus: “—

— OTCYTCTBHE CTATHCTUYECKH JOCTOBEPHOro Ko duirenTa koppessimu; EC — anekrpudeckast POBOAUMOCTb ITOYBBIL.

I'naBHyr0 KOMIOHEHTY 1 MOXHO CoOzepXKaTelIbHO HUHTEpIIPETH-
PoBaTh Kak BAPUPOBAHKE TBEPIOCTH MOYBBI Ha TtyomHe 0—80 cM coB-
MECTHO C BapHaOEIBHOCTBIO AMEKTPOMPOBOIHOCTH M TEMIIEPATypbl
TIOYBBI, & TAIOKE HEKOTOPBIX arperarHeiX (ppaxiuid. I maBHas kommo-
HEHTa 2 B HanOOJbILIEH CTeTIeHH YyBCTBUTENbHA K BapHAOSTIbHOCTH ar-
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peraTHOro cocraBa MouBbl. [ J1aBHAsi KOMIIOHEHTa 3 OTpakaeT BapbH-
poBaHKe TBEPAOCTH Ha ITyOuHe 0—25 cM, a TakKe BIKHOCTH U TUIOT-
HOCTU TI04BBI. [ J1aBHasi KOMIIOHEHTA 5 OTPaKaeT BAPbUPOBAHUE TBEP-
JocTH ouBkl Ha rityoune 40-90 cm. [1aBHas KOMIIOHEHTa 6 YyBCTBH-
TeNbHA K BapBHPOBAHUIO SIEKTPOIPOBOIHOCTH TOUYBBI M HEKOTOPBIX

Biosyst. Divers., 25(4)



arperatHeIX (ypakimii. [T1aBHAs KOMITOHEHTa 7 YyBCTBHTEIBHA K Ba-
PBUPOBAHHUIO TBEPIOCTH MOYBBI Ha IityOnHe 0—20 cM, 2JIEeKTPOIPOBO/I-
HOCTH M TEMIIEPATypbI TIOUBBI, & TAKKE K KOJIMUIECTBY KOPHEH B MOUBE.
I'maBHas komIoHeHTa § Hanbosee YyBCTUTENBHA K COIEPYKaHUIO arpe-
raroB pazMepom 0,5—-1 MM U TemIiepaTypbI TIOUBBL

AHaIM3 XapaKTePHCTUK PACTUTEEHOCTH TIO3BOJIAIT yCTAaHOBUTH 9
IJIaBHBIX KOMIIOHEHT, COOCTBEHHBIE YHCJa KOTOPBIX IPEBBIIAIOT 1
(Tabn. 3). Oxu BMecte ormchBaroT 79,0% BapbHPOBaHMS PU3HAKOBO-
TO MPOCTPAHCTBA. | JIaBHbIE KOMIIOHEHTBI OTPAYKAFOT CIIOXKHBIH XapaK-
Tep B3aUMOCBSI3M MEK/Ty MHJIMKATOPHBIMH [OKa3aTeIsIMU TaKUM 00pa-
30M, YTO MpEICTABISIET HEKOTOPYIO CIIOKHOCTh HHTEPIPETHPOBATH
IVIaBHBIE KOMIIOHCHTBI B TEPMMHAX NEPBHYHBIX SKOJIOTMYECKHX (ak-
TOopoB. [ 71aBHast KOMITOHEHTa 1 OTpakaeT NMPOTHBOMOIOXKHYIO IMHA-
MVKy IPOEKTHBHOTO TTOKPBITHSI CHJIBBAHTOB M TIPATAHTOB, UTO COMpPS-
HKEHO C M3MEHUYMBOCTBIO (DUTOMHIIMKAIMOHHBIX OIEHOK IIMPOKOTO
KpyTa 3KOJIOTMYECKHX (paKTOPOB, MPEUMYIIIECTBEHHO 9TO PEKUM OCBE-
IIIEHHOCTH, KPHOKJIMAT ¥ TePMOKIIMMAT. | JIaBHast KOMITOHEHTa 2 4yB-
CTBUTENIBHA K BAPBUPOBAHHIO PEXXIUMOB TPODHOCTH ¥ BIYKHOCTH (110

Ta6amma 3

Benprapy), KUCIOTHOCTH OCBEIICHHOCTH (T10 DIUICHOSPrY) M KACIIOT-
HOCTH, TPO(HOCTH U BapbHpPOBAHUIO PeXUMA BiIaxkHOCTH (110 Jny-
Xy). I'maBHas komroHeHTa 3 Hanbosee YyBCTBUTENIBHA K MOKA3aTENII0
BIIKHOCTH (10 [umyxy). I'maBHast koMIioHeHTa 4 4yBCTBUTEIBHA K
poru B coobmiecTBe (haHepo(HUTOB, UTO TaKKe OOBSICHSIET CBS3b 3TOM
KOMIIOHEHTBI C TOKa3aTelieM OCBEeIeHHOCTH 1o Jlumyxy. InnaBHast
KOMIIOHEHTA 5 OTpakaeT BapbHpPOBaHUE POJH CTEMAHTOB B COOOIIE-
CTBE, a TakoKe TOKa3aTellsl co/lepykaHust KapOoHaToB. [ J1aBHast KoMmIto-
HEHTa 6 OTpaXkaeT PeXKUM a30THOIO MUTaHusA (kak 1o J{umyxy, Tak u
o Diuienbepry). [ 1aBHast KOMITOHEHTA 7 MapKUPYeTCsl TIOKa3aTeIsIMU
TpodHOCTH 1 OMOpoKIMMara 1o J{unyxy. Hanbonsinas koppemsiims ¢
TJIaBHOI KOMITOHEHTOH § XapaKTepHa I Kbl KOHTHHEHTATBHOCTH
mo Junyxy. C 5Tolf KOMIIOHCHTOH TAloKe KOPPETHpYeT IIKajia KOH-
THHEHTATFHOCTH 10 DJUICHOEPTY, a TaroKe Kbl IePEMEHHOCTH YB-
JIXKHEHWsI, KICIIOTHOCTH, TePMOKIIMMaTa 1o J{utyXy U CBETOBOTO pe-
swMa 1o Diten6epry. [lkama 9 orpakaer oOpaTHOE COOTHOIIEHHE B
COOOILIECTBE Py/IEPAHTOB U IICAMMO(HTOB, YTO CONPOBOXKIACTCS BapU-
a0eITBHOCTBIO KHCIIOTHOCTH U TPpOdHOCTH d1adoTorna.

OrnicateNbHbIe CTATUCTHKA M aHAJIM3 TJIABHBIX KOMITOHEHT TOKa3aTese PacTUTENBHOCTH

(mpencTaBieHkI 10CTOBEpHBIE KOd(dHIeHTs! Koppersiuw, P < 0,05)

THokasatems I"naBHBIE KOMIIOHEHTBI

1 2 3 4 5 6 7 8 9
DHUTOMHIUKAIMOHHBIE IIKAJIBI ,[[szyxa1
Hd 11,72 +0,193 - - -0,90 - - - - - -
fH 4,73+0,074 - —043 0,44 0,26 021 - - -0,40 —0,26
Rc 7,40 +0,065 - 0,50 041 - - - - 041 -
Sl 5,12+0,098 - -0,51 - - - 0,22 0,54 - -0,21
Ca 5,84 +0,122 -0,21 0,26 - - 0,73 - - - -
Nt 11,11 +0,205 0,43 0,22 - - - 0,64 - - -
Ae 6,31+0,127 - - —0,66 - 0,20 0,26 -0,35 - -
™™ 10,07 +0,105 -0,67 - - 0,23 - - - 0,35 -
Oom 13,15+ 0,140 - -0,33 - - 027 - 0,68 - -
Kn 7,66 + 0,084 - 0,20 -0,19 - -0,20 - - -0,79 -
Cr 9,15+0,089 -0,80 - -0,23 - - -0,30 - - -
Lc 5,93+0,132 —0,33 - - 0,75 - - - - -
MH/IeKChl, OCHOBAHHBIE Ha 3koMop(ax berbrap/a”
Troph_B 2,27+0,017 - -0,78 0,30 - -0,20 - - - -
Hygr_B 3,340,034 -0,35 0,80 -0,25 - - - -0,28 - -
Hel B 3,01+0,017 —0,83 0,22 — — — — —0,22 - —
DUTOMHAMKALMOHHBIE NIKaJIbI DJUieHOepra
Light Regime 5,98 +£ 0,038 -0,31 0,71 -0,29 0,22 - - - 029 -
Temperatures 6,09 +0,023 0,21 - 0,73 - - - -0,21 - -
Continentality of Climate 5,23+0,019 - 0,63 - - - - 0,34 0,36 -
Humidity 5,79+0,033 0,49 0,24 - -0,68 - - - - -
Acidity 6,23 +0,030 0,46 0,74 - - - 0,21 - - -
Nutrients Availability 6,96 +£0,047 0,27 - - - - 0,88 - - -
TeHomopds1 Besbrapzia’, B 107151 0T 1
Pal 0,03+0,003 - - 0,71 0,32 - - - - -
Pr 0,09+0,013 -0,92 - - - - - - - -
Ps 0,09+0,013 - - 0,29 0,20 - - - - 0,65
Ru 0,012 £0,001 - -0,30 - - - - - - -0,71
Sil 0,87+0,014 0,89 - - 0,26 - - - - -
St 0,004 +0,001 — —0,20 — — 0,83 — — - —
JKu3HeHHbIe (hopMbI PayHKHEpa®, B 101X OT |
Ph 0,39+0,014 0,40 -0,40 0,27 0,71 - - - - -
nPh 0,16 + 0,008 - 0,22 -0,38 - - - -0,69 - -
HKr 0,26 +£0,011 - - —0,45 0,53 - —0,42 042 - -
T 0,16 + 0,009 - 0,23 0,48 0,32 - 0,56 -0,27 - -
G 0,03+0,009 -0,92 - - - - - - - -
% JUCTICPCHH 2457 14,65 10,85 7,03 591 531 3,83 3,64 3,23
% OOBSCHEHHOM TUCTIEPCUHN COOOIIIECTBA 0,85 0,52 0,68 0,85 4,38 0,17 0,78 0,02 0,20
P 0,02 0,05 0,03 0,02 0,00 0,18 0,02 0,32 0,16
% YCIIOBHOI OOBSICHEHHOM IMCTIEPCUN COOOILIECTBA 101 066 082 101 479 028 093 012 031
C y4ETOM IIPOYMX IIABHBIX KOMIIOHEHT ' ' ' ' ' ! ' ! !
CeHCUTHBHOCTB / PE3HCTEHTHOCTD COOOIIECTBA 041 0,45 0,76 1,45 8,17 0,53 2,45 0,32 0,96
Tpumeyanue: *—* — OTCYTCTBUE CTATUCTHYECKH J10CTOBEPHOrO KoadrimenTa koppensiiwy; 1 — ¢uronsmkamonsble mkas! Jutyxa: Hd — nokasarens rupomopd;

fH — nepementocTs yBiaxkHenust; Re — pexim kuciotHoctr; Sl — corneBoit pexxiv; Ca — coneprkanie KapOoHaTHBIX coieit; Nt — cojiepskaHie YCBOsieMbIX (JopM a3oTa;
Ae — asparmst; Tm — MaciTab paapaloHHOro 6anaxca; Om — apuIHOCTB-TYMHIHOCTD KiIMMara; Kn — KOHTHHEeHTanbHOCTh KiMata; Cr — Kpuopexum; Le — mikana
OCBCILICHHS; 2 — MHJICKCBI, OCHOBaHHbIE Ha SkoMop(ax berbrapna: Troph B — unnekc tpodrocti; Hygr B — vHzexe BnaxxHoctr; Hel B — nHmekc oceereHHoCTH; 3 —
(uTONHIMKALMOHHBIe Kbl JiuieHoepra: teHomopdsl benbrapa: Light Regime — L-ikana ocseruenHocty / 3arerennst; Temperatures — T-IKasia TePMOKJIMMAT,;
Continentality of Climate — K-mmkana konTrHenTamsHOCTH KmMara; Humidity — F-imkama yBnakrermst mous; Acidity — R-mkana kucnorsoctn mous; Nutrients
Auvailability — N-mxasa Gorarcsa nous asorom; 4 — nenomopbt bensrapa: Pal — mamonartsr; Pr— nparanTsr; Ps — icammogursr; Ru — pynepantst; Sil — CHIBBAHTEL,
St— cremanTsr; S — sxusHeHHbIe (hopmbl Payrkuepa: Ph— darepodursr; nPh — Hanodauetpodursr; HKr — revmukpunrodutsy; T — Teppodurss; G — reoduTsL.
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®DpaknnoHNPOBaHNe BaPHLUPOBAHHS COOOIECTBA. AHAIN3
N30BITOYHOCTH CBUJICTENBCTBYET O TOM, UTO d7adideckue hakTo-
PBI Cpefibl, MPEe/ICTABIEHHBIE C TOMOIIBIO TNIABHBIX KOMIIOHEHT,
OIHCHIBAIOT 9,7% BapHabenbHOCTH COOOIIECTBA ME30IeI00HOH-
ToB. Ilponenypa mpsiMoro BbIOOpa ITO3BONMNIA YCTAHOBUTH, UTO
CTaTUCTUYECKH JOCTOBEPHOE BIMSHIE HAa CTPYKTYpy COOOIIecTBa
OKa3bIBAIOT TJIaBHBIC KOMITOHEHTHI 2, 3, 4, 6, 7 u 8. DTH T71aBHBIC
KOMITOHEHTHI OIHCHIBAIOT 6,4% BapmabensHocTH coodmrectsa (F =
2,18, P < 0,001). HaubGospluast ycioBHas OOBSICHEHHAS IUCTICPCHSI
coo0IIecTBa Me30IeJOOMOHTOB YCTAHOBJIEHA JUIS TJIABHOM KOMIIO-
HEHTBI 7, HECKOJIbKO MEHBILIE 3TOT MOKAa3aTelNb ANl KOMIIOHEHT 3, 4
u 8. D10 ompeznenseT HauOONBIIYI0 CEHCUTHBHOCTH COOOLIECTBA
HMMEHHO K 3THM TJIaBHBIM KOMITOHEHTaM BapbHPOBaHMS 3aadudec-
KAX TepeMeHHBIX. Jif TIIaBHBIX KOMIIOHEHT 1, 2, 5 peakmuro
co00IIEeCTBa MOXKHO OXapaKTEPH30BATh KaK PE3UCTEHTHYIO, a UL
KOMITOHEHTHI 6 — KaK IIPONOPIHOHAIBHYIO.

C nomonipio aHanM3a N30BITOYHOCTH OKA3aHo, YTO IT0Ka3aTe-
JIM CBOICTB PACTHTENILHOIO, IPEJCTABICHHBIE B BHIE IJIaBHBIX
KOMIIOHEHT, OIUCHIBAIOT 9,2% BapHaOeIbHOCTH COOOIIEeCTBA ME30-
neno6uonToB. Ilponenypa mpsmoro BeIOOpa MO3BOIMNIA YCTaHO-
BUTb, YTO CTATHCTHYECKH JOCTOBEPHOE BIMSIHHE Ha CTPYKTYPY CO-
o0111ecTBa OKa3bIBAIOT INIABHBIE KOMIOHEHTHI 1, 2, 3, 4, 5, 7. Onun
ormmceBaoT 7,1% BapmabensHocTH coobmiectBa (F = 2,33, P <
0,001). HanGoxbmeit TyBCTBUTEIEHOCTEIO COOOIIECTBO ME30MEI0-
OUOHTOB XapaKTEePU3yeTCs 110 OTHOLICHHIO K IJIABHOM KOMIIOHEHTE
5, HECKOJIKO MEHbIIIE — K IIaBHbIM KomrioHeHTam 4 u 7. K rias-
HBIM KOMIIOHEHTaM 1, 2, 3, 6 u 8 coo0IIecTBO Pe3UCTEHTHO, a K
TJIaBHOI KOMITOHEHTE 9 — MPOMOPIMOHAIBHO.

Topsimox TIaBHBIX KOMIIOHEHT OTPaKaeT WX OTHOCHUTEIBHBII
BKJIaJ] B BAPHHPOBAHME NIPH3HAKOBOTO MPOCTPAHCTBA MOKAa3aTeNel
cpensl. [lomydeHHBIe pe3yibTaThl CBHUIAETENHCTBYIOT O TOM, YTO
BKJI]] TJIABHBIX KOMITOHEHT B BapbHPOBaHKE COOOIIECTBA ITOYBEH-
HBIX )KMBOTHBIX OTJIMYEH OT YPOBHS BAPbHPOBAHMS CAMOM ITIaBHOI
KOMITOHEHTBI. ITy O0COOEHHOCTH OTpa)kaeT YyBCTBHTEIBHOCTH CO-

Residuals =

ofliecTBa Me30MEI00NOHTOB K JCHCTBUIO IVIABHBIX KOMIIOHEHT,
OLICHEHHAs KaK OTHOLICHNE YHUKAIBHOTO BKJIA/Ia TJIABHOM KOMIIO-
HEHTHI B BapbHPOBAHHE COOOIIECTBA K OMHCHIBAEMON KOMIIOHEH-
TOM AUCTIEPCUU TIPU3HAKOBOT'O NpocTpancTsa. [1o sToMy nokaszare-
JIEFO COOOIIECTBO ME30MENOOMOHTOB CpeH dMahMUecCKHX XapaKTe-
PHUCTUK HanboJee YyBCTBUTEIHHO K TNIABHOM KOMITIOHEHTE 8 (IyB-
CTBUTENBHOCTH 3,56), a HAaMMEHee — K IIaBHBIM KOMITOHEHTaM 1, 2
u 4. Cpenyt okasarteliei pacTUTENBHOTO ITOKPOBa HanboIee Cylie-
CTBEHHOE BIIMSHUE Ha IIOYBEHHBIX ME30IIeJOOHOHTOB OKa3bIBAIOT
IVIaBHBIEC KOMITOHEHTHI 4, 6 1 7.

Beineneno 72 mpoctpanctBeHHsle nepemeHHsle PCNM, koto-
pble BMecTe OMMCHIBAIOT 42,3% BapnabeTbHOCTH COOOIIECTBA Me-
3011e100MOHTOB. [Ipomenypa mpsiMoro BbIOOpa MO3BOJNMIIA BEIIE-
muTh 33 TMPOCTPaHCTBEHHBIE MEPEMEHHBIE, KOTOPHIE OIHCHIBAIOT
36,5% BapuabenpHOcTH coobmectsa (F =2,81, P <0,001).

OpaKIMOHUPOBAHKE BapHAIMH COOOIIECTBA ME30NEI00NOH-
TOB C y4eTOM KOMOMHAIIMH NapaMeTPOB CPEbl M MPOCTPAHCTBEH-
HBIX MEPEeMEHHBIX M0Ka3aJio, 4To (haKTOPhI Cpelbl U MPOCTPAHCT-
BEHHBIE MIEPEMEHHBIE OTpeesioT 39,8% BapnabenbHOCTH cO00-
mectsa (F = 2,64, P <0,001) (puc. 2). TlouBennbie (akTopbl cpempt
MOCTIe BBIZICTICHHS YCIIOBHOTO d((peKTa pacTUTEIBHBIX (haKTOPOB U
TIPOCTPAHCTBEHHBIX MEPEMEHHBIX OMUCHIBAIOT 1,7% BapuabenbsHO-
ctu coobmectsa (F = 1,38, P = 0,014). CoBMecTHOE BIMSHUE TIPO-
CTPaHCTBEHHBIX U daiIecKX (hakTopoB onuceBaet 4,7% Bapu-
abebHOCTH CcOO0IIeCTBa Me30Ie100nOHTOB. PactuTenbHble (ak-
TOPBI CPE/IbI TI0CIIE BBIICTICHUST YCIOBHOTO dddekTa snaduuecknx
(haKTOpOB M NPOCTPAHCTBEHHBIX NepeMEeHHbIX onuchiBaoT 0,6%
BapuabebHOCTH COOOIIECTBA, HO ITO BIUSHUE HE SBIETCS CTa-
tuctraecku nocrosepusM (F = 1,16, P = 0,18). Tonpko mpoctpan-
CTBEHHOE CTPYKTYPHPOBAHHE PACTHTENIBHBIX (DAKTOPOB SIBISIETCS
HPUYMHON MX BIMSIHHS Ha COOOIIECTBO ME30IEI00MOHTOB, UTO OII-
penensier 4,1% ero BapuabenpHOCTH. Poib B3amMonelcTBHs d/1a-
(bHYeCKUX CBOWCTB M PaCTUTENBLHOCTH KpaiiHe masio (1,1%).

0.006

Residuals = 0.602

Puc. 2. ®pakumonnpoBaHue BapHaliy COOOIIECTBA ME30IIEJOOMOHTOB: ClIEBa — CXeMa pa3MelIeHns (PaKTOPOB BapHALIUH,
CIIpaBa — OLIEHKN OOBSCHEHHOH BapHaLyH (07X Bapuaryy oT exuHUIED); Ed — mouBeHHbIe (hakTOphI Cpebl;
Ph — pacruresnbablie dakropsl cpeas; PCNM — npoctpaHCTBeHHBIE (hakTOpbI

TIpocTpaHCTBEHHOE M COBMECTHOE CPEZIOBOE U MPOCTPAHCTBEH-
HOE BIIMSHHE Pa3/ICICHO HA TPU KOMIIOHCHTBI: NIMPOKOMACIITA0-
Hyt0, koTopast oxBaTbiBaeT 30,1% moTeHIManbHON MPOCTPAHCTBEH-
Hol BapuabensHocTH (PCNM-niepemennsie 2, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13), cpemaemacmTabHy10, KOTOpast oxBatbiBaet 19,7% mpo-
cTpaHcTBeHHOH BapuadensHoctu (PCNM-nepemennsie 17, 18, 20,
21, 22, 23, 25, 26, 27, 29, 33) u netaipHOMACIITYOHYHO, KOTOpast
oxBatbiBaeT 7,4% moreHnmanbpHOM BapradensHocTH (PCNM-niepe-
MeHHble 34, 39, 48, 49, 52, 57, 59, 61, 63, 64, 69). IlIupoxomac-
mrabHas KOMIIOHCHTA XapaKTepHU3yeTcsi MEPHOIUYHOCTBIO IIPO-
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CTPaHCTBEHHOIO BAapbUPOBAaHMsSI C JUIMHON BONHbI 24,0445 M,
cpenmHemMaciirradras — 11,1-20,8 m, neransHoMacirradnas — 6,6-11,0 m.
[IpocTpancTBeHHOE BapbUPOBAaHUE KAHOHUYECKUX OCEH, KOTO-
pble TOJy4eHbl I PA3iMYHBIX MO MACIITaOHOCTH MPOCTpPaH-
CTBEHHBIX KOMITOHEHT BapbUPOBAHKUSI COOOIIIECTBA TOYBEHHBIX JKH-
BOTHBIX, MOXKET OBITh IpezicTaBiieHo rpadudecku (puc. 3).
[npoxomaciiraOHasi KOMIIOHEHTa MPOCTPAHCTBEHHOW W3MEH-
9HBOCTH coolmiecTBa omichBacT 16,4% Bapuamym (F = 2,85, P =
0,001), cpensemacurrabrast komnonenra — 6,8% (F = 1,68, P =
0,002), neranpHoMacirabras — 4,7% (F = 1,46, P = 0,002) (tabmn. 4).
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JleranmpHOMAacCIITAOHAS

Puc. 3. [IpocTpaHcTBEHHOE BapbUPOBaHNE KAHOHUYECKUX OCEii, KOTOPBIE OIMUCHIBAIOT PA3JIMYHbIC MACIITAOHbIC YPOBHH IIPOCTPAHCTBEH-
HOM 3aBUcHMOCTH NouBeHHOU Me3odayHbl: CA1-CA3 — kaHOHHYECKHE OCH IS LIMPOKOMACIITAOHOM, CpeHeMacIiTabHOM 1 IeTaabHO-
MacIITaOHON KOMIIOHEHT; JIETeH 1A ISl KKJIOTO PUCYHKa 0003HAYaeT BapbUPOBAHNE OCEH B €IMHHUIAX CPEIHEKBAIPATHYECKOTO OTKIIOHE-
HUSL OT MUHUMAJIBHOTO 3HAUCHHS (CaMblii OOJBIION OebIii KBaapaT) 40 HanOOMBIIEro 3HAYCHHUS (CaMblid OONIBILON YepHBII KBaapaT)

Tao6uuna 4
XapakTepuCTHKU MPOCTPAHCTBEHHBIX KOMIIOHEHT
BapbHPOBAHUSI COOOIIECTBA ME30TIEIO0HOHTOB

THBHOCTBIO COOOIIIECTBO XapaKTEPHU3YETCs M0 OTHOMICHHIO K CPe-
HEeMAacIITabHON KOMITOHEHTE.

Mapkepamur ocelt SIBISIFOTCSL 18 BIIOB OYBEHHBIX OECTIO3BOHOY-
HbIX (Ta0. 5). Cpemy HUX OIMH BHJ Mapkupyer mectb oced (A. cla-

[ TpoctpasctBen- OGBSCHEHHas — CeHCHTMBHOCTD / ViS), 1Ba Bria MapKUpyIOT IsTh oceit (A. rosea, A. haemorrhoidalis),
pocTp: HHPIC s Bapuaberms-  Bapmaimt PE3UCTEHTHOCTD ST BUJIOB MapKupyroT uetbipe ocu (A. trapezoides, C.rufipes, D.
KOMITOHEHTBI o o
HOCTb, %0 coolutectBa, % coobuiectsa octaedra, M. melolontha, P. tessellatum), nBa Buza MapkupyroT Tpu
lupokomacirraGrast 301 164 20 ocu (C. lubrica, G. proximus), geTeipe Braa MapkupyroT ase ocu (P. in-
CpenremaciraGHas 197 638 12 constans, T. nobilitata, T. rathkii, V. pellusida) u uersipe Bruma Mapku-
JleranbHOMAcIIITAOHAS 74 4.7 23

[Nomy4eHHble pe3ynbTaThl CBUACTENBCTBYIOT O TOM, YTO Hau-
OOJIBILICH CEHCUTUBHOCTBHIO COOOIIIECTBO ME30IEI00UOHTOB 00Ja-
JIaeT TI0 OTHOLICHUIO K JETaTbHOMACIITAOHOW MPOCTPaHCTBEHHOM
KOMIIOHEHTE, HECMOTpsI Ha OTHOCHTEJIFHO MAJIyIO €€ poiib B (op-
MHPOBAaHHHU TPOCTPAHCTBCHHBIX MATTEPHOB. Jlaee 1Mo BaKHOCTH
CIIeyeT MUPOKOMAcIITabHasl KOMITIOHCHTa M HAUMCHBIICH CCHCH-

Taomuua 5

Busiel ¢ HanboIBIIMMYU OKA3aTESIMI KAHOHUYECKUX OCEH 10 MOYJIIO

pytor 1o oztHoit ocu (A. tibialis, Enchytraeus sp., L. curtipes, T. lunata).

HpOCTpaHCTBSHHLIe KOMITIOHEHTBI BapbUpOBaHUS HECYT HH-
(bopMaumo KakK O NpOCTPaHCTBEHHOM, TaK U O CPEIOBOM acCII€KTax
pearipoBaHusi COOOIIECTBA ME30MEeIOOMOHTOB. PerpecCHOHHBII
AHAJIN3 IO3BOJIWJI BBIABUTH TE€ IVIABHBIE KOMIIOHEHTBI, KOTOPBLIC Xa-
PaKTEPU3YIOTCA CTATUCTUYECKH JOCTOBEPHBIMHU PErPECCUOHHBIMH
ko3¢ durmentamu (tabir. 6).

[upokomacirabHasi KOMIOHEHTa

CpemsemaciimabHasi KOMIIOHEHTa

IIGTa.TIbHOMaCHII"aGHaﬂ KOMITOHCHTa

CAl CA2 CA3 CA1 CA2 CA3 CA1 CA2 CA3
Tpu By ¢ HAMOOIBIIINM 3HAYEHNEM KAHOHUYECKUX OCel
M. melolontha C. rufipes M. melolontha M. melolontha M. melolontha D. octaedra A. clavis A. haemorrhoidalis  P. tessellatum
C. rufipes C. lubrica A. clavis G. proximus C. rufipes T. rathkii A trapezoides V. pellusida A clavis
A. clavis V. pellusida D. octaedra A clavis A rosea G. proximus T. nobilitata P. inconstans C. lubrica
TpI/I BUIa C HAUMCHBIIIMM 3HAYCHHUEM KAHOHHUYCCKHUX ocel
Enchytraeus sp. Atibialis A haemorrhoidalis P.tessellatum A.haemorrhoidalis L. curtipes C. lubrica A. rosea T. rathkii
G. proximus A.rosea T.nobilitata ~ A. haemorrhoidalis  P. inconstans A. clavis P. tessellatum A. trapezoides D. octaedra
A. trapezoides  A. haemorrhoidalis  C. rufipes A. rosea A. trapezoides P. tessellatum A. rosea D. octaedra T. lunata
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Taoauma 6

Pe3ybTaThl perpecCHOHHOTO aHANM3a BIMSHHS apaMeTPOB Cpe/Ibl Ha IPOCTPAHCTBEHHBIE KOMIIOHEHTHI
BapbUPOBAHMUS COOOILECTBA ME30IIEO0MHTOB (IPEACTABICHBI CTATUCTUYECKU JOCTOBEPHBIE IIPEIHUKTOPHI)

IapameTpsl [InpoxomaciuTabHas KOMIIOHEHTa CpenHemaciTabHast KOMIOHEHTa JletabHOMacIITaOHAs KOMIIOHEHTA
PETPECCHOHHBIX MOZIENeH CAl CA2 CA3 CAl CA2 CA3 CAl CA2 CA3
Dnadudeckre riaBHbIe KOMITOHEHTBL - 1,3,7,8 4,6 3,7 - 3,4 7 6 -
PACTUTENLHBIE [TIABHBIE KOMIIOHEHTB 1,57 - 1,3,5,6,7,8 2 3,5 5 - 1,9 -
R% 0,33 0,42 045 0,19 0,33 0,13 0,02 0,24 0,01
P 0,00 0,00 0,01 0,003 0,00 0,023 047 0,00 0,73
Tpumeuanus: “—"* — OTCYTCTBHE CTATHCTUIECKH JOCTOBEPHBIX MPEIUKTOPOB; 1 — HyMeparus IJIaBHBIX KOMIIOHEHT H pacimdpoBka cM. Tadi. 2; 2 — cM. Tabm. 3;

CA1-CA3 — xaHOHHYECKHE OCH CM. PHC. 2 1 Ta0IL. 5.

PerpeccronHass Mojenb BIMSHESI HapaMeTpoB CPeIbl Ha IIPo-
CTPaHCTBEHHBIC KOMIIOHEHTHI BapbHPOBAHUS COOOIIECTBA ME30IEI0-
OMOHTOB MOYKET 00BsICHUTH 1-45% nx n3menurBocTy. [Ipu 5TOM Hau-
Oorbluast poib CPENOBBIX (AKTOPOB XapaKTepHa VIS MIMPOKOMAc-
mTabHOM KOMITOHEHTHI (33—45%), HECKONbKO HIDKE 3Ta poib I
cpeHeMacITabHOH KoMITOHEHTHI (13-33%) 1 HanMeHsbIIast OOBSICHU-
TeJbHAs CIIOCOOHOCTB PETPECCHOHHOIN MOJIEIH XapaKTepHa TS AeTallb-
HOMACIITaOHOIM KOMITOHEHTHI (24% JUTsl CTATUCTUYECKH JIOCTOBEPHOM
KAHOHIYECKOH ocH). CTaThcTHYecKast 3HAUMMOCTb JIBYX MOJICICH st
JIeTATbHOMACIITaOHOH BbIile KpuTideckoro yposHs (P = 0,05). Taxum
obpazom, neranbHomaciradHbie ockt CAl u CA2 B OCHOBHOM HECYT
HMH(POPMALIMIO O IPOCTPAHCTBCHHOM BapbHPOBAHUN COOOIIECTBA, KO-
TOPOE UMEET HEUTPAJIbHBIN XapakTep.

O0cyxnenue

TTouBeHHBIE SKOCHCTEMBI SIBISIOTCS HACHIICHHBIMU BUJIAMY,
OJTHAKO JI0 CHX IOp OCTAETCsl HEM3BECTHOM NMPHYNHA TAKOTO BHIO-
Boro pazHooopasus (Wardle, 2006). [Tpeamnonaraercs, 4To MOYBCH-
HbI€ JKUBOTHbIC XapAKTEPU3YIOTCS HU3KOW CIIeLHaIN3aliel, 4To B
OomblIIe CTENIeHH XapaKTepHO I MPOUYMX, MEHee Pa3sHOOOpa3HbIX
akocucteM (Anderson, 1975; Maraun et al., 2003; Digel et al.,
2014). Beicokoe pa3HOOOpasme MOYBEHHBIX SKOCHCTEM OOBSICHSCT-
Cs1 TPEXMEpPHOH MPHUPOIOH MOYBEHHOTO Tela U KOPOTKOMACIITa0-
HBIMH TPafeHTaMH PECYpCOB U YCIOBHH, YTO MO3BOJIIET obectie-
YNTH BBICOKUH YPOBEHb PacXosk/ieHns sKoorndecknx Humr (Take-
da, 1987; Berg and Bengtsson, 2007). Bo3amoxHO TaKxke To, 4TO B
JEICTBUTEIIBHOCTH YKUBOTHBIE MMEIOT ropasjio 0ojee pasiHyHbIe
TpodHuecKue NPeANoYTEH s, YeM peonaranock panee (Jorgen-
sen et al., 2003; Schneider et al., 2004).

B pe3yJibTate HCCIIEA0BaHMUS YCTAHOBJICHO, YTO INIOTHOCTD Ha-
CeTieHHs1 Me30TIeIOOMOHTOB B TyOpaBe B moiime p. J{Henp cocras-
aser 244,1 + 34,3 sK3./M2%, a BULOBOE GOraTcTBO IIPE/ICTaBICHO
34 Bumamu. [Ipyroe coo0ImecTBOo Me3ONef0OMOHTOB B IOiME B
AHAJIOTMYHOM THIIE Jieca MMEJIO IUIOTHOCTh HaceneHus 1784 +
26,9 9K3./M%, a BUIOBOE GOraTCTBO IPEICTABNEHO 34 Bigamu (He-
oryOnMKoBaHHbIE TaHHbIE). CpaBHEHUE C OHOTONAMH B Mpeaenax
apeHsl p. J[Henp CBUIETENBCTBYET O JOCTATOYHO SKCTPEMATBHBIX
YCIOBHSX Ul TIOYBEHHBIX JKMBOTHBIX B IOYBAX IOMMBI, TaK KaK
BHJIOBOE OOTaTCTBO U YHCICHHOCTh B JAHHOM OHOTOIC HAXOIUTCS
Ha CPaBHHTEJIHHO HU3KOM ypoBHe. COOp HaHHBIX IO OJHOTUITHON
METOJMKE TOKa3a], YTO ME30HeN0OMOHTHI MMPOKOJIMCTBEHHOTO
neca Ha apeHe p. [IHenp mperncTaBieHsl 45 BUIAMH C YHCICHHO-
cTbi0 305,4 K3./M° (Zhukov et al., 2015), nmyra — 47 BHIOB C YkC-
JICHHOCTBIO 254,6 3K3./M2, 00s10Ta — 59 BHIOB C YHCJICHHOCTHIO
197,5 sK3./M (HeoIyOJIMKOBaHHBIC TAHHBIC), B IIECUAHOMH CTENH —
29 BHIIOB C YHCIIEHHOCTHIO 68,9 IK3./M° (Zhukov et al., 2016). Ok-
CTPEMATEHOCTh MECTOOOHTAHHMS TIPOSIBISIET ceOsi B HU3KOM YPOBHE
YHCIICHHOCTH W BHIOBOTO OOrarcTBa COOOIIECTBA, YTO SIBIISETCS
Ppe3yNbTaToM JeHCTBUS JIMMHUTUPYIOIIETO (I HECKOJIBKHX) (hak-
Topa. B cootBeTcTBIM € Teopueit skosormdeckoi Humm (Hutchin-
son, 1957) UMEHHO JIMMHUTUPYIOIINH XapakTep AeHCTBHs (akTopa
BBINOJIHACT CTPYKTYPUPYIOLIYIO POJIb B OPraHU3alMi COOOIECTBA
(Whittaker, 1960). st BbISBICHHS TPHPO/IBI JTMMUTHAPYIOIX (hak-
TOPOB HAMH U3y4eHbI dadUdecKre CBOICTBA U IpoBeicHa CHH(HTO-
MHJMKAIMS SKOJOTUYECKHX (DaKTOPOB B TEX K€ MPOCTPAHCTBEHHBIX
TOYKAX, TJIC OTOOPaHbI IPOOKI TOYBEHHBIX KUBOTHBIX.
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OO6mwit cricok 0OHApY>KEHHBIX COCYIMCTBIX PACTEHHH B IIpe-
Jie7laX W3y4eHHOro HOJMUroHa coctasisier 60 BUIOB (8,7 BUIOB B
onHoM caite) (Zhukov et al., 2017). Tsatsenkin (1970) cuuraer,
YTO JUISl HAJEKHOH CHH(OUTOMHIVKAIMHI JOCTATOYHO MATH BUIOB
pactenuii B onucaHuy. Takum oO6pa3oM, BUIOBOE OOraTCTBO pacTu-
TETBHOTO TOKPOBA XapaKTepH3yeTcsl HOCTAaTOYHBIM YPOBHEM IS
TOTO, YTOOBI HCHOJIB30BATh (PUTOMHINKALHOHHOE OLCHUBAHNE IS
OIMCAHUS TIPOCTPAHCTBEHHOTO BapbUPOBAHUS SHa(QUIECKUX U
KIIMMaTHYECKUX CBOHCTB MecTooOHTaHMS. (DUTOMHINKAIIMOHHEIE
OLICHKU MHTETPUPYIOT BapHaOeIbHOCTh PEKUMOB B IPOQHIIE 10Y-
BBl Ha 3HAYUTEIIBHYIO INIyOHHY, KOTOpasi OIpesessieTcs: ITyOnHoi
MIPOHHKHOBEHHsI KOPHEBBIX crCTeM pacTeHuid. Kpome Toro, unrer-
parysi MPOMCXOAUT B MpeAeNax IUIOMAIKH, Ie CIENaHO KaxIoe
re000TaHNIECKOE OIICAHKE, TaK KaK €€ pa3Mep 3HAUMTENIbHO IIpe-
BOCXOJUT Pa3Mephbl MOYBEHHO-300JIOTHYECKON TMpoObL. Pazmepst
«TOYEK» U1 cOOOIIEeCTBA IMOYBEHHBIX KUBOTHBIX (0,25 X 0,25 M)
pacruTenbsHoro coobmectsa (3 X 3 M) pasmdHbl. CrieyeT Taroke
yKa3aTh WHTErPalio JMHAMUKH [TOYBEHHBIX CBOICTB BO BpEMEHH
B (DMTOMH/IMKAIIMOHHBIX OLICHKAX.

TpynoeMKkocTb NMPOBEAECHHS OYBOBEAUECKUX M3MEPEHUMN BbI-
3bIBAET OIPE/ENIEHHBIE CIOXHOCTH JUISl U3y4YeHUs MX HPOCTpaH-
CTBEHHOTO BapbUpOBaHUA. [/ pereHus 31oil 3amaun TpeOyercs
3HAYUTEIbHBI 00beM JaHHBIX. [lo3TOoMy 3amada m3ydeHHs Hpo-
CTPAHCTBEHHOTO BapbHPOBAHMS IIOYBEHHBIX CBOIMCTB HAKJIA[HIBACT
OrpaHMYEHNE Ha BO3MOXKHBIM HMX mepedeHb. C Opyroil CTOpPOHHI,
NIPIMEHEHNE TOYBEHHBIX CBOWCTB KaK IIPEIMKTOPOB CTPYKTYPHI
MOYBEHHBIX COOOIIECTB HAKJIA/BIBACT €LIE OTHO OrpaHHYCHHE Ha
TIOYBEHHBIC JAHHBIC: OHH JIOJDKHBI OBITH 9KOJIOTHYECKH PEJICBAHT-
HBIMH, T. €. OTPa)kaTh CYLIECTBEHHBIE CBOICTBA MOUBBI KAaK CPEJIbI
obuTaHus.

Hamu u3mepeHa TBEpIOCTh MOYBHI B KKIOH TOYKE OTOOpa
TIOYBEHHO-300JI0THYECKUX P00 Ha riryouHy 1 M. Taroke B KayKIoi
TOYKE B IOBEPXHOCTHOM CJIO€ IOYBHI M3MEPEHBI TeMIeparypa,
BJIQYKHOCTh, IUIOTHOCTh M (DPAaKIMOHHEINH cocTaB. IIpoBeneHHbIH
QHAJIN3 IJIABHBIX KOMIIOHEHT CBHJIETENBCTBYET O TOM, YTO KaK dJ1a-
(uueckre CBOWMCTBA, M3MEPEHHBIC Ha TITyOWHY IIOYBEHHOTO CJIOf,
TaK U Te, KOTOPbIE U3MEPEHBI TOJIBKO B TIOBEPXHOCTHOM CIIOE, Xa-
PaKTEPU3YIOTCS BHICOKOH CTENEHBIO KOPPETALMM C OOIIMMHU TJ1aB-
HBIMH KOMITOHEHTaMH. DTO TO3BOJISIET YTBEPXKIATh, YTO BBIOpAH-
Hasi MOJIENb M3MEPeHHs SAaQHUUEeCKHX IMOKa3aTeNel JaeT OIEHKY
BapbUPOBAHYS CBOWCTB ITOYBBI KaK LIEJIOr0 00pa30oBaHML.

B pesynbrare ananm3a HOUBEHHBIX ITOKa3aTeNeil BHISIBICHBI 9
IJIaBHBIX KOMIIOHEHT, a aHaIM3a PacTUTEIBHOCTH — 7 IJIaBHBIX
KOMITOHEHT, COOCTBEHHBIE YHCIa KOTOPBIX TpeBbimatoT 1. [Tpore-
Jypa aHaJn3a ITaBHBIX KOMIIOHEHT MO3BOJSET PEIIUTh HECKOIBKO
3a/a4. OTO CHIDKEHHE Pa3MEPHOCTH MPU3HAKOBOTO MPOCTPAHCTBA,
C MOMOIIIBI0 KOTOPOTO XapaKTePU3YIOTCs SKOJIOTMUECKHE CBOHCTBA
cpensl. Takoke pemaercs mpobieMa MyIbTHKOIMHEAPHOCTH — B3a-
MMHOH KOppersiiiy OOJBIIMHCTBA 3AaQHUUECKHX CBOMCTB U
CBOHCTB PacTHUTENFHOIO ITOKPOBA. [l0JydeHHBIE IIaBHBIE KOMIIO-
HEHTHI SIBJIIFOTCSl OPTOTOHAIBHBIMH, TO €CTh CTATHCTHYECKU He3a-
BHCHMBIMH, ¥ B 3TOM CMBICJIE TIOJTHOCTBIO COOTBETCTBYIOT Tpeo-
BaHMAM U JANBHENIIIETO CTATHCTHYECKOTO aHAIH3a.

B oTHOmIEHNN BIUSIHUA Ha CTPYKTYpYy cooOIecTBa poib (ak-
TOPOB CPEABI PA3NIHYHA ¥ HE COOTHOCHTCS C MX OTHOCUTEIIEHOM Ba-
pradeITbHOCTHIO0, KOTOpas OIEHEHA C TIOMOIIBI0 AHATN3a TIABHBIX
kommioHeHT. [lpomenypa mpsimoro Beioopa (forward selection —
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Blanchet et al., 2008) mo3Bonuia ycTaHOBUTb, UTO U3 8 3maduuec-
KHUX TJIABHBIX KOMIIOHEHT JIOCTOBEPHBIMH IIPEIUKTOPAMH CTPYKTY-
PBI cOOOIIECTBA MTOYBEHHBIX XKMBOTHBIX SBILIIOTCS 6, U3 9 pacTu-
TenbHBIX — 6. Co00111eCTBO ME30IE00NOHTOB HanboIee CEHCUTUB-
HO K MHHOPHBIM TJIaBHBIM KOMIIOHEHTaM, TO €CTh K TaKHM, KOTO-
pbIe XapaKTepU3yIOTCs] OTHOCHTENIBHO MajlbiM COOCTBEHHBIM HIHIC-
JIOM. DTOT pe3yJIbTaT CIPaBEeUIHB B OTHOIICHUH KaK dJaHIeCKIX
TIOKa3aTeNel, Tak ¥ Mokasatenelt pacturensHocTd. Cpennt spadu-
YCEKUX TI0Ka3aTeNell IliaBHasi KOMIIOHEHTa 7, KOTOpasi XapaKTepH-
3yeT BapbUPOBAHKE TBEPAOCTH TOUBHI Ha TiTyOrHEe 020 cM, 3rek-
TPONPOBOAHOCTH U BIAXKHOCTB MOUBBI, COJEPKaHHE arperaToB pas-
MepoM 1-2 MM U KOPHHM, OTHUCBIBAET TONMBKO 3,6% BapbHpOBaHHS
TIPA3HAKOBOTO MPOCTPAHCTBA, HO UTPaeT KIIOYEBYIO POJIb B CTPYK-
TYPUPOBaHUU COOOIIECTBa Me301e100MOHTOB. Cpean pacTHTENb-
HBIX ITOKa3aTeneil raBHasi KOMIOHEHTa 5 onuckiBaer 5,9% Bapbu-
poBaHUsL, HO K Heil coOOIIEeCTBO Me30IeJOOMOHTOB Hanboee CeH-
cutuBHO. CoJlepKaTeNbHBIH aCIIeKT 3TOH KOMIIOHEHTBI JOCTATOYHO
«MapruHajeH» 0 OTHOLICHHIO K OOIIeH SKOJOrHYecKoi obcra-
HOBKE B HCCJIEIOBAHHOM JyOOBOM JIECY: 3TO MPOEKTUBHOE MOKPBI-
THE CTEMaHTOB B PACTHTEILHOM COOOILECTBE U CBA3AHHBIE C 3THM
TIOKa3aTeneM M3MeHeHUsT (QUTONHANKAIMOHHBIX OLEHOK. [l 00B-
SICHSHHSI TIOJyYEHHBIX PEe3yNIbTaTOB MOXKHO IIPEITIONOKHTE, UTO
XapakTep OCHOBHOH BapHaOeIbHOCTH HKOJIOIMYECKHX YCIIOBHII B
TIpefieNiax M3ydaeMoil SKOCUCTEMBI OJIM30K K AKOJIOTMYECKOMY OI-
TUMYMY BHJIOB, COCTaBJIIOIIMX COOOIIECTBO ME30Ie00HOHTOB.
IMosToMy BapnabenbHOCTh SKOJOTMYECKUX PEKUMOB HE HaXOMIHUT
CYILECTBEHHOTO OTKJIMKA B CTPYKType coobmiecTBa. MUHOpPHbIE
(baKTOpBI OTPAKAIOT CPABHHUTEIBHO Maible (IYKTyallud CBOMCTB
Cpelbl, HO 9TH M3MEHEHHs CYIIECTBEHHO BBIXOAAT 32 ONTHMAIlb-
HBIE PaMKH JUISl TIOYBEHHBIX KUBOTHBIX JAHHOTO COOOIIECTBA.

TTomumo (akTOpoB Cpemsl IS OIMMCAHHS CTPYKTYpHI CO00-
IIIeCTBA ITOYBEHHBIX )KUBOTHBIX HCIIOJIB30BATIM IPOCTPAHCTBEHHEIE
nepemennbie, i PCNM-nepemennbie (Dray et al., 2006). Hcxon-
Hoe 4ucio U cBoiictBa PCNM-1iepeMeHHbIX OIpeiesIstoTCs B3auM-
HOW KOH(GHTypauueil B mpocTpaHCTBe Touek oTbopa mpod. Hara
Mozens otoopa mpob nopoxaaer 72 PCNM-nepemennsix. U3 sto-
IO YHCIIa C TIOMOIIBIO MPOIIEAYPHI MPSMOTo BBIOOpa MPOM3BOANIN
CEJIEKIINIO TeX, KOTOPBIE HAWIYUIINM 00pa3oM ONMCHIBAIOT CTPYK-
Typy coobmiectBa. Takux mepeMeHHbIX ycraHoeieHo 30. IIpo-
crpanctBeHHble PCNM-niepeMeHHBIE OIMCHIBAIOT 3HAYHUTEIIHLHO
GosbIe Bapranyy coodmiectsa (26,9%), ueM snadudeckue hakro-
pot (9,7%) u dakropsl pactutensHoctd (9,2%). Ilpn stom s
(akTOpoB Cpesibl XapaKTepHa 3HAYMTENbHAs IPOCTPAHCTBEHHAs
CTpYKTypupoBaHHOCTb. M3 9,7% BapuabenpHOCTH cO0OIIECTBA
MOYBEHHBIX KMBOTHBIX, 00YCIIOBIEHHBIX daduuecKuMu (hakTopa-
MH, K MHAUBHTy JTbHOI KOMIIOHEHTe oTHOcHTCs 1,7%, a 8,0% onu-
CBIBAETCSI MPOCTPAHCTBEHHO CTPYKTYPHPOBAHHBIMH 3a(HICCKH-
MH (akTopamu. PacTuTenbHas KOMIIOHEHTa, KOTOpas OKa3bIBAaeT
BIIMSTHAE Ha COOOIIECTBO ME30Ie00MOHTOB, SIBJISETCS IPOCTPAH-
CTBEHHO CTPYKTYpUPOBaHHOM. J[yis1 cooOIIIeCTBa TOXKICBBIX YepBEi
HaOMFOJAM HECKOJIbKO HMHYHO KaptuHy: 33,0% Bapuarmu coo0-
IIECTBA OIUCHIBAIN (haKTOPhI cpebl U TobKO 1,8% — mpocrpan-
CTBeHHasi KomIoHeHTa (Jiménez et al., 2014). ABTOpBI CUHTAIOT,
YTO TAKOW Pe3ysIbTaT HAXOMHUTCS B COOTBETCTBHU C MOJIENBIO XaT-
YHHCOHA KOHTPOJISI cooOmiecTBa (hakropamu cpeasl. MoKHO mpen-
TIOJIOKUTH, YTO H3y4YEHHOE HAMH COOOIIECTBO OpPraHW30BAaHO B
OoJbIIell CTENeHH IIOX BO3EHCTBHEM (HaKTOPOB HEHTpaIbHOI
npupozsl. OHAKO MPOCTPAHCTBEHHYIO KOMIIOHEHTY BapbHpPOBa-
HHS B [IOJIHOI Mepe HeNb3st OTOXKAECTBISITH C HEHTPAIbHOM KOMITO-
HEHTOH CTPYKTypHpOBaHUs cooOliecTBa. BritoueHne B paccMoT-
pEHME TOYBEHHBIX JAHHBIX CYIECTBEHHO CHIDKAIIO KOJIMYECTBO Ba-
pUammy CTPYKTYpBI COOOIIECTBa, OOBSICHEHHOE MPOCTPAHCTBOM,
TaKUM 00pa30oM CHWKas BaXHOCTh «HEHTPAbHOI» KOMITOHEHTHI
(Baldeck et al., 2013; Chang et al., 2013).

CTpyKTypa cOOOIIECTB MOYBEHHBIX )KUBOTHBIX JEMOHCTPHUPY-
€T 3HAYUTEIIHHYIO BApHaOeIbHOCTh Ha MUKpOypoBHE (<1 m). B ¢dop-
MHPOBaHMM MO3aMYHOCTH IPHUHUMAIOT aKTHBHOE Yy4YacTHe TaKue
CBOMCTBA MOYBBI KaK CTPYKTypa IOPOBOTO MPOCTPAHCTBA, MOUBEH-
HBII MUKPOKJIUMAT, CTPYKTypa KOPHEBBIX CUCTEM PACTEHUH, CTPY-
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KTypa Ha3eMHOro pactuteibHoro mokposa (Berg and Bengtsson,
2007; Berg, 2012; Viketoft, 2013). [TouBeHHbIC OpPraHU3MBI TAKKE
XapaKTePU3YIOTCS IPOCTPAHCTBCHHBIMU ITATTEPHAMHU Ha ME30yPOB-
He (1-100 m) (Saetre, 1999; Ettema et al., 2000; Jimenez et al.,
2006; Widenfalk et al., 2015). Ha sToM ypoBHE HMEIOT 3HaUYeHHE
TaKHe CBOMCTBA CPe/bl KaK I'PAIMEHTHI TIOYBEHHOro pH, BIa)KHO-
CTH U cOCTaBa pactutenbHoro nokposa (Ettema and Wardle, 2002;
Berg, 2012).

ITpocTpaHCTBEHHAs: KOMIIOHEHTAa BapbUPOBAaHHUS COOOIIECTBA
(pakKIMOHMPOBaHa HAa TPU MAacIITaOHbIe KOMIIOHEHTHI: JeTaIbHO-
MacIITabHyI0, CpeIHeMaclTabHyl0 M  IIMPOKOMACIITAOHYIO.
B pesynbraTe perpeccHOHHOrO aHajlM3a YCTaHOBJIEHO, HTO OOBsC-
HEHHasl IUCTIEPCHS CHIKAETCS OT HIMPOKOMACIITAOHOH KOMITOHEH-
THI K JeTAIbHOMACIITa0HO#. MeXBHIOBbIe B3aUMOIeHCTBHUS (KOH-
KYPEHLIMS M XHUIITHHYECTBO), PA3Inynsl HHANBHIYATBHOTO YYacTKa
U OTPaHUYEHHUS B PaCCENICHNH OKA3bIBAIOT BIMSHUE HA CTPYKTYpY
COOOIIEeCTBa TOYBEHHBIX JKMBOTHBIX HA MaJlbIX MacIITaOHBIX
ypoBrsix (Gonzalez, 2009; Martins da Silva et al., 2012). MoxHo
HPETIONIONKUTh, YTO IIUPOKOMACIITA0OHAs KOMIIOHEHTA M, B MEHb-
e CTeNeHH, cpefHeMacIiTabHas KOMIIOHEHTa OTPAXAIOT Baph-
MPOBAaHHE TPOCTPAHCTBEHHO CTPYKTYPHPOBAHHBIX (PaKTOPOB cpe-
JIbl, TOTIa KaK JeTalbHOMAcIITaOHas KOMIIOHEHTa B HAMOOJIbIICH
CTETIEHH MOXET OBITh MHTEPIPETHPOBAHA KaK OTpakaromas Hew-
TpaJBHBIN acleKT CTPYKTypHUpOBaHUs coodmiecTBa. Takoit xke pe-
3yJbTaT MOJYYeH W NPH H3ydeHHH Me30(dayHbI MecYaHo CTenu
(Zhukov et al., 2016).

J1n1s1t u3ydeHHOro coo0IIecTBa MaKpogayHbl pa3IMyHbIe Macc-
TaOHbIe KOMITIOHEHTBI IIPOCTPAHCTBEHHOTO BapbUPOBAHMUS HE OT-
JINYAIOTCS CYIIECTBEHHO IO CTEINEHH MX COITIACOBAHHOCTH C (hak-
Topamu cpenpl. [ kaHoHMYeckux oceil 1 u 3 mmpokomMaciTad-
HOM KOMITOHEHTHI HanOOJIbIIee 3HAYCHHE MMEIOT JKOJIOTHIECKHE
(hakTOpEI PACTUTENHHON MPHPOABL, a I OCH 2 — dradHuecKue
(akTopsl. CpeHeMacIiTabHy 0 KOMIIOHEHTY OIPEIEISIOT B LIEIOM
snadudeckue U pacTuTenbHble (akTophl. KaHoHMYIEcKyo och 2 fe-
TaJIBLHOMACIITAOHOH KOMITOHEHTbI ONPEAEIISIOT KaK PACTUTEIIBHBIE,
Tak ¥ dpadudeckue pakropsl. Kanonnueckue ocu 1 u 3 neranbHo-
MacIuTabHONH KOMIIOHEHThI MO>KHO PAacCMaTpHBATh KaKk MapKepbl
HEUTpaIbHBIX MPOLIECCOB.

3akioueHue

[pryrHaMK CTPYKTYPHPOBaHHs COOOIIECTBA TOYBEHHOH MaK-
podayHbl sBISFOTCS dnadHUecKye, PaCTUTENBHBIE W INPOCTPaH-
cTBeHHbIE (haKTOpbI. Poib 3THX (HaKkTOPOB pa3inyHa HA AETAIBHO-
MAacIITaOHOM, CpPEJHEMACIITA0OHOM M IIHMPOKOMACIITAOHOM Mpo-
CTPaHCTBEHHBIX YPOBHSX. BappupoBanme cTpyKTyphI cooOmiecTBa
O] BIIMSHUEM 3Ha(HIeCKHX W PACTUTENBHBIX (PAKTOPOB MOXKHO
OTHECTH K KAaTEropHM JETEPMUHHCTCKOTO BO3JEHCTBHS, KOTOpOE
OCYIIECTBIISIETCS B paMKaxX TEOPHH HKojormueckoid Humm. IIpo-
CTPaHCTBEHHYIO KOMIIOHEHTY BapbUPOBAHUsI MOYKHO OTHECTH K pe-
3yJbTaTaM JeHCTBHsL (pakTOpoB HeifrpanbHOi npupoxasl. OmHako
MPOCTPAHCTBEHHOE BapbHPOBAHHE PACTHTENBHOTO COOOIIECTBa
TaKKe MOAYUHSETCS IEeHCTBUIO IETEPMUHUCTCKUX W HEHTpanbHBIX
(haxTOpoB. DTO MPOSBISIET ceOsI B X MPOCTPAHCTBEHHOW CTPYKTY-
PHUPOBAHHOCTH. AHAIOTHYHYIO TIPHPOTY UMEET U MPOCTPAHCTBEH-
HOE BapbHPOBaHKE TIOYBEHHBIX CBOWCTB. [louBa kak cpena obura-
HUS HCIIBITBIBACT CTPYKTYPHUPYIOIIEe BIISTHAE PACTUTENFHOTO 110~
KpOBa, OTKy/la BO3HUKAIOT MPOCTPAHCTBEHHBIE NIATTEPHBI MTOYBEH-
HBIX CBOMCTB.

Bremmne cpenoBble 3Konoruueckue (pakTopbl M BHYTPEHHHE,
00YCIIOBIIEHHBIE MEKBHIOBBIMH B3AMMOJICHCTBISIMU M IMEIOLIIE Hel-
TPAITBHYIO TIPUPOLTY, BBI3BIBAIOT CIIELM(UUECKIE PEAKIIMU COOOIIECT-
Ba Ha WX BO3ZICHCTBHE. OTH OCOOCHHOCTH TPEIOMILIOTCS Yepe3 pas-
JIMYHBIE acTIeKThI YCTOHUMBOCTH COOOIIECTBA X MOTYT OBITh ONHCAHBI
C TIOMOIIIBIO TAKNX KaTeTOPHH KaK Pe3HCTEHTHOCTb, CEHCHTUBHOCTD U
HPONOPLMOHATEHOCTE. [IpemioxkeHHas Hpoleaypa KOIMYECTBEHHON
OLICHKU YKA3aHHBIX CBOKCTB I03BOJIMIIA YCTAHOBHTb, YTO Makpo(ayHa
MOMMEHHOM TOYBBI 00NIa/IaeT PE3UCTEHTHOCTBIO K (PAaKTOpaM Cpesibl,
KOTOpbIE MPEBATMPYIOT O YPOBHIO CBOETO BapbHPOBAHNS, TOTIA KaK K
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MMHOPHBIM (pakTOopaM MaxpodayHa BBICOKO YyBCTBHTENBHA. Taroke
€o00111eCTBO OOUTATENeH TOUBbI XapaKTEPH3yEeTCsl CEHCUTUBHOCTBIO K
JeTATbHOMACIITAOHOMY BapbUPOBAHUIO, KOTOpOE, Haubosee BeposT-

HO, UIMEET HEUTPAJIbHYIO IPUPOJTY.
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