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ITo matepuanam 2014 r. olieHeHa peakiiysl COOOIIEeCTB 0€CMO3BOHOUYHBIX TIOHMMEHHBIX M OCTEITHEHHBIX JIy-
roB Ha BRIOpOCHl Kapabarickoro MeaeTruraBmIbHOTO 3aBoa (OCHOBHBIE MTOJUTIOTAHTH — SO, U TSKETbIe Me-
Tajuibl). BOu3M 3aBoaa B (UTOLIEHO3aX JIYTOB 000MX TUIIOB CHIKAETCsl puTOMacca pa3HOTpaBbs (B 2—
7 pa3) v Bo3pacTtaet HoJist rpaMUHOMIOB (¢ 36—45 no 53—85%). Obunme 6eCro3BOHOYHBIX Ha JIyrax 0001x
TUIIOB MEHSIETCSI CXOMHO: ob1ee oobunue cHkaercs (B 1.4—2.9 pasza), Torma Kak oouine Bcex Tpopuye-
CKMX U 0OJIblIIE YaCTU KPYIHBIX TAKCOHOMMWYECKUX TPYIIIT He u3MeHsieTcs. TaAKCOHOMUYECKast CTPYKTypa
6eCI03BOHOYHBIX HA MOMMEHHBIX JIyraX U3MEHsIach TOJIbKO B UMITAKTHOM 30HE, a Ha OCTEITHEHHBIX — YXKe
B Oy(epHOii. DTOT pe3yabTaT YaCTUYHO MNOATBEPKAACT BLIABUHYTYIO TUIIOTE3Y O TOM, UTO B COOOIIECTBAX
MOMMEHHBIX JIYTOB peaKlUs Ha 3arpsi3HeHKE BhIpakeHa ciaabee, YeM B OCTCITHEHHBIX.

Kniouesvie crosa: hutodaru, 3oodaru, IMKaaoBbIe, MayKu, IBYKpbUIbIe, huTOMacca, TeXHOTEHHOE 3arpsi3-
HEHHUE, TSKEJIble MeTaJUTbl, CEpPHUCTHINA aHTUIPUL
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Hacenenue 0OecITO3BOHOUYHBIX SIpyca TPaBOCTOS
XapaKTepu3yeTcsl BLICOKUM OOMJIMEM 1 TAKCOHOMU-
YeCKHUM OOraTCTBOM, B TOM YKCJIE U3-3a IPUCYTCTBUS
B HEM D3JIEMEHTOB OOJIBIIMHCTBA APYIrUX HA3E€MHBIX
spycoB. TecHasl CBSI3b C TPaBSIHMUCTOM PacTUTEIbHO-
CThIO, XapaKTepHasl JJIsI MpeACTaBUTENEH sIpyca XOTs
OBI Ha OTHEIBHBIX dTarax XKU3HeHHOTO 1IMKiIa [1], ma-
€T BO3MOXHOCTh YyTKO pearupoBaTh JaxKe Ha cJiaOble
CTPECCOBBIE BO3AEHCTBUSI. DTO MTO3BOJISIET paccMar-
pUBaTh HAaceJIEHUE TPABOCTOSI KAK MHIMKATOP COCTO-
SIHUSI COOOIIIECTB 0€CITO3BOHOUYHBIX B 1LIEJIOM.

Peakuust mpupomHbIX COOOIIECTB OECII03BOHOY-
HBIX TPAaBOCTOSI Ha TEXHOTEHHOE 3arpsI3HEHUE HCCIIe-
JIoBaHa 4Ype3BBIYAiiHO @parMeHTapHo. boibmas
JacTh pabOT IO 3TOI TeMe BBIITOJIHEHA HAMU B 30HE
neiictBust CpenHeypaibCKOTO MeIeIUIaBUIIBHOTO 3a-
Bona (CYM3) na CpenHem Ypaie [2—4], mpouue uc-
cJIeIoBaHUS, BKJIIOYas 3apyOexXHble, eIUHUYHBI U
MOCBSIIEHbl HAKOIUICHUIO METAJUIOB [S5] WX MCTOY-
HUKaM 3arps3HeHus apyroro Tuma [6]. CoBepineHHO
He U3YyYeHO HaceJeHUE JYTOBbIX OeCIO3BOHOYHBIX
BOJIM3U IPYIUMX KPYITHBIX TOYEYHBIX MCTOUHUKOB, B
ToM umncie KapabaIickoro MeneruiaBiiIbHOIO 3aBOa
(KM3), okpecTHOCTH KOTOPOTO B 1996 T. OBLIN MpU-
3HAHBI 30HOT AKOJIOrnYecKoro 0encTBus [7].

B 3one nmeiictBuss KM3 mupoko mpeacTaBieHEI
MEePBUYHBIC JIyTa IBYX TUIIOB, Pa3IMYaIOIINXCS pe-
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JKMMOM YBJIaXKHEHUS U 00YCIOBJIEHHON 3TUM CTPYK-
Typoif (PUTOLIEHO30B: MOWMEHHbIE (B HU3WHAX) U
OCTEITHEHHbIE (Ha BO3BBIIIEHHbBIX 2JIEMEHTAX pejibe-
¢a). Pexxum yBiIaxKHEHUSsI, BEPOSITHO, CIIOCOOEH Cy-
IIECTBEHHO MOAUDUILIMPOBATh PEaKIMI0 COOOIIECTB
OECITO3BOHOYHBIX Ha 3arpsi3HeHue. M3BecTHO, 4TO B
apUIHBIX PKOCUCTEMAX UMEHHO JOCTYITHOCTb BOJbI —
OCHOBHOW JTUMUTHUPYIOLINK (haKTOp poCcTa U pa3Bu-
TUs pacTeHuit [8, 9] u BaxHbI dakTOp IJ1sI CO00-
mecTB 6ecmo3BoHOUHEIX [10, 11]. Ha ocTrermrHeHHBIX
y4yacTKax C pa3peXeHHOW apXUTEKTypOoi TpaBOCTOS
PEXUM YBJIQXKHEHUSI MOXET UMETh Jaxe OoJibliee
3HaUY€HHUE, YEM COCTaB M CTPYKTypa TPaBSHUCTOTO
sgpyca [12]. CiegoBarenbHO, HEAOCTATOYHOE YBIIaX-
HEHME MOXET BBICTYIATh JHOTOJHUTEIbHBIM CTpeCc-
COpPOM, YCWIMBAIOLIMM BO3JEUCTBUE MOJUTIOTAHTOB
KakK Ha pacTeHUSI, TaK M Ha OECITO3BOHOYHEIX [ 13, 14].

INoiiMeHHBIE JIyra — B3KOCHUCTEMBI C BBICOKUM
YPOBHEM YBJIQXKHEHUSI — MPOSIBIISIIOT OIPEAS/ICHHYIO
cnelUKy B YCIIOBUSIX TEXHOTEHHOTO 3aTPsI3HEHMSI.
HakomeHue v pacnipeaeiieHUe TSKEIbIX METAJLIOB B
MoiiMax peK CBSI3aHO C IIPOMBIBHBIM PEXUMOM, IIPU
KOTOPOM ITOJUTIOTAHTBI arpernupyroTcsi ¢ MEIKOIUC-
MEPCHBIM OPTraHUYECKUM OCAIKOM U aKTUBHO IMepe-
HocsTcs no pyciy [15]. OgHako cBeleHUs O Hallb-
HEWIleM BIUSHUM TOJUIIOTAHTOB Ha MOMMEHHBIE
9KOCUCTEMBI MPOTUBOpeunBbl. C OIHOM CTOPOHHI,
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MMEHHO TMOIMEHHBbIE JIyra MOTYT BbICTYIATh JJIs1 Me-
PEHOCUMBIX T10 PYCJy TOKCMKAHTOB B KaueCTBE “JIO-
BylIEK”, B KOTOPBIX MPOUCXOAUT OCaXKICHUE U Ha-
KOTIIEHNe TOKCMYHOTO ocanka [15]. C npyroit, BEICO-
KO€ coiepXaHWe OPTaHMKU B OCaJIKe MOXET CHU3UTD
GHOIOCTYITHOCTb TSTKEIBIX METAJLIOB | 16]; KpoMme To-
ro, B MPUCYTCTBMM CBOOOMHBIX MOHOB (Hampumep,
MpU 3aKUCJIEHUU BOAOEMOB BbBIOpOCAMU Meaeria-
BUJIBHOTO TIPOM3BOJCTBA) METaJUIbl aKTUBHEE COPOM-
PYIOTCSI OpraHmdeckKuM matepuanom [15]. HeiicTBu-
TeJIbHO, B OOJIBIIIMHCTBE CIy4yaeB B YCJIOBUSX MOM-
MEHHBIX JIyTOB BBICOKME KOHIEHTpallud MeTaIOB
HeE OKa3bIBAIOT BJIUSIHUSI HA CTPYKTYpPHbIE U (DYHKIIU-
OHaJIbHbIE MapaMeTPbl COOOIIECTB PACTEHUI 1 pa3-
HBIX TPy 6€CIMO3BOHOYHBIX [17, 18].

Llenp HacTOsIIEl pabOTHI — U3YIUTH PEaKIIIO Ha
TEeXHOI€HHOE 3arpsi3HeHuEe HacejJeHus OeCIT03BO-
HOYHBIX JBYX TUIIOB IIEPBUYHBIX JIYTOB, pa3jinyaio-
IIMXCS TI0 PeXUMY yBiaxkHeHus. IlocTaBiieHbI cie-
Iyooiiie 3agadn: 1) ucciaenoBaTh COCTOSIHUE Cpeabl
obuTaHus 6€CTTO3BOHOYHBIX (TPOAHATU3UPOBAB U3-
MeHeHHe (UTOMACCBl OCHOBHBIX (DpaxkiIMii TpaBO-
CTOSI pacCMaTPUBAEMBbIX JIYTOB); 2) U3yUUTh U3MEHE-
HUe o0MIns 0eCIIO3BOHOYHBIX (0OIIEro, OCHOBHBIX
TpohryecKX M Hamboiee KPYIHBIX TAKCOHOMUYE-
CKUX Irpymnimn); 3) IpoBECTU NEePBUYHBIN aHAINU3 U3Me-
HEHMsI TaAKCOHOMUYECKOI CTPYKTYPhI COOOIIECTB (Ha
YPOBHE OOWJIMS BCEX IIPEACTABIIEHHBLIX CEMEIiCTB).
MBI TIpoBepsieM TUIIOTE3Y O TOM, UTO B COOOIIIECTBAX
MOMMEHHBIX JIYyTOB peaKlys Ha 3arps3HEHUE BbIpa-
KeHa cjabee, YeM B OCTEITHCHHBIX.

MATEPUAJI U METOAMUKA

Pabota BrInIoTHEHA B paiioHe Kapabarickoro me-
nerutaBuibHOTO 3aBoma (KM3, 3A0 “KapabGam-
Menb”’), pacmojioXKeHHOTo Ha tepputopuu I. Kapa-
oam (FOxHbIit Ypan, YenssouHcKast 00J1.) U SIBISIO-
IIEeTocd ONHUM U3 KPYHHEHIIUX WCTOUHUKOB
MPOMBIIIVICHHOTO 3arpsi3HeHusT B Poccum. 3aBon
obL1 3anyiieH B 1907 1., B 1989 r. mpou3BoacTBO ObI-
JIO OCTaHOBJIEHO, a B 1998 I. BO3OOHOBMIIOCH OTHO-
BpPEMEHHO ¢ HaJaJiIoM MonepHmu3an. Oo1mas Macca
BbIOpocoB B atMocdepy KM3 3a mepuon 1907—
2004 1. coctaBuia 14.3 MJIH T; Ha IIMKE IPOU3BOI -
ctBa B 1970—1980 rr. BeiOpochl mocturanu 210—
290 thICc. T/TOn. OCHOBHOIT KOMITIOHEHT BHIOPOCOB —
CEpHUCTBIM aHTUAPUI, CPEOU TSIKEIbIX METaJIOB
npeobmangaioT Zn, Pb, Cu, As. K HacTosmemy Bpeme-
HU ypOBEHb BEIOPOCOB CHUKEH 110 5 ThHIC. T/TO/.

KM3 pacrmioyioxeH B 00JIeCEHHOM, HaUMeHee BO3-
BoIeHHOI (300—600 M Ham yp. M.) 4aCTU HU3KOTOPUIii
IOxHoro Ypaina, B Moa30He MPeaIecOCTEITHBIX COCHO-
BO-0epe30BbIX JecoB. KimMar yMepeHHO KOHTHHEH-
TaJIbHBIN CO cpeaHeil Temiieparypoii stHBapst —12.5°C,
utofist +19.4°C, cpenHerogoBbIM KOJIUUECTBOM OCall-
koB 540 mm. B 2014 r. Bemmano B cpemHeM 512 MM
0CaJKOB, U3 HUX B MIOHE — 63 MM, utojie — 160.5 MM,
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aBrycTe — 17 MM; CpeIHSIS TEMIIEpaTypa UIOHS COCTa-
Buia +16.4°C, uiong +14.4°C, aBrycra +17.6°C.

KiioueBble yyacTKyM pacmosioXeHbl B JBYX Ha-
npasiaeHusix or KM3: ceBepo-BoctouHoM (CB) m
oxkHoM (FO) Ha TepBUYHBIX JIyrax pa3MepoM S—
20 TeIc. M2, c(DOPMUPOBABIIUXCS B MOMMAax MasbIxX
pek (Cak-9Dnra, Telenra u bonbmas TajmoBka) U Ha
BO3BBILLIEHHBIX 2JIeMeHTaX pebeda (I0XKHBII CKIOH,
go 600 M Hamyp.M.). YUacTKM pacIpeneieHbl II0
TpeM 30HaM 3arpsi3HEHUs: UMITAaKTHOM (CUJIbHOE 3a-
rpsi3HeHue, 6 kM CB u 4 xm 10 ot KM3), 6ydepHoit
(cmaboe 3arpsizHeHue, 14 km FO) u hoHoBOI (3arpsi3-
HEeHVe Ha YpOoBHe permoHajibHoro ¢oHa, 30 km 1O).
Bri6op HampaBneHusi CB 00yciI0BiI€H OTCYTCTBUEM
OCTETTHEHHBIX YYaCTKOB B UMMNAKTHOM 30HE K 0Ty OT
3aBoza. [paHU1IbI 30H 3arpsiI3HEHNUS YCTAaHOBJIEHBI Ha
OCHOBE re000TaHMYECKUX ONUCAHUI U OTIPEICICHUS
CoIepKaHUS TSKEJIbIX METAJIJIOB B JIECHOM MOACTUII-
ke [19, 20]. Bo ¢daopuctuuyeckoM coctaBe JyroBoii
pacTUTENBLHOCTH BCEX 30H 3arpsi3HEHUs] JOMUHUPY-
0T TPAaMUHOUIBI — 3J1aKW M OcOKU. Ha moliMeHHBIX
Jyrax ¢ooHOBOI 1 OydepHOoii 30H TnpeodanaeT Carex
caespitosa L., B UMITaKTHOI 30He ee¢ 3amennaeT Des-
champsia cespitosa (L.) P. Beauv. Ha ocTemHeHHBIX
Jlyrax Bo BceX 30HaX JOMUHUpPYeET Stipa pennata L., B
WMMAKTHOW 30H€ B YMCJIO TOMUHAHTOB TaKXXe BXO-
mut Echinops ruthenicus Rochel. Ha ocTrenmHeHHBIX
JIyraXx HMIIAaKTHOM 30HBI TPaBOCTON 3HAYUTEJILHO
pa3pexeH, HUMEIOTCs JIeBereTUPOBaHHbBIE YYaCTKU.
Bce moiiMeHHBbIe JIyrOBble YyYacCTKM B KOHIIE MIOHS
ObLIM YaCTUYHO BBIKOIIIEHBI; TYp YYETOB B aBIycTe
ObLT MPUYPOYEH K HEBBIKOIIIEHHOI 4aCTU JIyroB. Bbi-
rac CKoTa IMTOBCEMECTHO OTCYTCTBOBAJI.

becrnio3BoHOUYHBIE TPaBOCTOSI COOpaHBI C MOMO-
b0 MoaudulpoBaHHOro ououneHomerpa KonHa-
koBa—OHKMCUMOBOI (Tutomaas ocHoBaHus 0.25 m?)
Y MOPTATUBHOTO MbIJIECOCA C aBTOHOMHBIM UCTOYHU -
koM mnuTaHusl. Kaxmas mpoGa — pe3yabTar OIHO-
KpaTHOU YCTaHOBKW OWOLIEHOMETpa C TIOCJenyIo-
UM cOOpPOM MBUIECOCOM BCEX MOIMAaBIIMX B HETO
0ECIO3BOHOYHBIX U CPE3aHWEM Ha YPOBHE TMOYBBI
BCEX TPABSIHUCTBIX pacTeHuil. MccienoBaHue mpoBe-
neHo B 2014 1. B ABa Typa y4eTOB, MPUYPOUYEHHBIX KO
BTOpPOIi1 monoBuHe uioHA (1-if Typ) M aBrycra (2-i
Typ). IlpoOHBIE TLTOMIAAM pa3zmMepoM 25 X 25 M, 1o
TPU B KaXJIOM THIIE Jiyra, ObUIM PaCMOJIOXKEHbI Ha
paccTosiHuu okosio 100 M aApyr OT Apyra u ynajieHbl OT
rpaHulbl Jeca. KoHcTpykums 6uolieHomerpa [21], a
TaK:Ke METOAMKA 1 ITOPsIIoK coopa npob [2] moapo6-
HO OMUCaHbI paHee.

O0BeM BbIOOPKM cocTaBwI 110 10 mpo6 Ha IPOOHYIO
TUIOIIANb 3a Typ ydeTa. TakmM oOpa3oM, BCEro OBIITO
cobpano 360 mpo6 Marepuaia (10 mpo6 X 3 mpoGHbIE
IJIoIaaM X 2 TUIA JYTOB X 3 30HBI 3arpsI3HEHUS X
X 2 typa yueToB) 1 6oiiee 23400 3K3. 0eCIT03BOHOYHBIX.
st pactennit ¢ TouHocThio (0.1 T M3MepwIM OOIIyIO
BO3IYIIIHO-CYXYIO MacCy M Maccy IByX (DpakiIinii — rpa-
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MUHOUJIOB (3JIaK1, OCOKM U CUTHUKOBBIE) U Pa3HO-
TpaBbsl.

B maGopaTopHBIX YCIIOBUSIX YCTAHOBUIIN TAKCOHO-
MUYECKYIO TIPUHAJIEXKHOCTh (10 YPOBHSI CEMEMCTB)
U TpoUUYECKYIO ClielIMaan3aluio 6€CrO3BOHOYHbIX.
Bcero paccMoTpeHo 6 Tpo(UUECKUX TPYIIH: COCYIINE
dutodaru, rpeizynre putrodaru, cocyiime 3o0oda-
I, rpei3yne 3oodaru, remodaru U mpodure (CMm.
Tabma. S1).

Bcst 06paboTKa TaHHBIX BBITTOJIHEHA B TpOrpaMm-
Hoii cpene R [22]. B mpenenax Kaxmoro TuIia Jyra B
KaXXJI0 30H€e 3arpsi3HEHUS ObLIIM pacCUMTaHbl Cpell-
Hee W cTaHAapTHas oimbka (2 Typa X 3 mpoOHbIe
TUTOIIAnu; # = 6) mist o61eit puroMacchl u ee ppak-
1M1, 00IIIeTO OOMIINSI, OOMINS OCHOBHBIX Tpodmde-
CKUX 1 HanboJiee KPyMHBIX TAKCOHOMMWYECKUX TPYIII
(Tabm. 1), a Takke OOMIMS BCEX BBISIBICHHBIX CE-
meicTB (cM. Taba. S1). s ob1eit uroMacchl u 06-
1IeTOo OOMJIMSI 0EeCITO3BOHOYHBIX BBHIITOJHEH aHAJIU3
BAUSTHUS (paKTOPOB “30HA 3arps3HEHUs”, “TUII JIy-
ra” u “Typ y4eToB” Ha OCHOBE 0000IIEHHbIX TUHEN -
HbIX Mopeneit (glm) B makerte car [23]. st Kaxkmoit
napsl (PaKTOpPOB “30HA 3arps3HeHUs1” U “TUIl jJyra”
BBIIOJIHEH aHaJIU3 BAWSHUS Ha putoMaccy (00IIyio
" (ppakimit) u odbunue (odlee, TPOPUISCKUX U KPYTI-
HBIX TAKCOHOMMWYECKMX TPYIIl) HAa OCHOBE OOOOIIICH-
HBIX JIMHEWHBIX MoJiesieil co cMelllaHHbIMU 3¢ dekTa-
MU (glmer): dpukcupoBaHHbIE (HaKTOPBl — 30HA 3a-
TpSI3HEHUSI W TUN Jyra, ciaydailHblii ¢akTtop —
TnpoOHas 1romank; ncnoiab3oBaH naker LMERCon-
venienceFunctions [24]. Ha ocHoBe 1moJiydeHHBIX pe-
3yJbTaTOB peaiIu30BaHbl MHOXECTBEHHbIE CpaBHE-
HUSI ¢ TTIOMOlbI0 KpuTepus Thloku B makere mult-
comp [25]. s putomacchl (ob1eit u hpakumii) u
obwtus (o01ero, TpopUIECKUX U KPYIHbIX TaKCO-
HOMMYECKUX TPYIII) paccuuTaH pasMmep 3ddekra
TEXHOTE€HHOTIO 3arpsi3HeHUsT B Oy(epHoit 1 UMMaKT-
HOW 30HaxX OTHOCUTENIbHO (hOoHOBOI. Mcnosib30BaH
HaTypaJbHbI Jorapucdm OTHOIIEHUSI OTKJIMKOB B
BapMaHTE€ HECMEIIEHHOM OLEHKU, MPEIJIOKEHHOM
IUJTST MaJIbIX BBIOOPOK M OJIU3KUX K HYJIIO 3HAUYEHMIA
(LRR?) B makere SingleCaseES [26].

CranmaptusupoBaHHbIi nHiaekc cyxoctu (SPEI)
paccuuTtaH B nakete SPEI [27] nist Habopa 3HaYeHU A
CpeIHEMECSIYHOUI TeMIlepaTypbl BO3Ayxa U CyMMap-
HOTO MECSIYHOTO KOJMYECTBa OCAJIKOB C SIHBaps
1936 . mo meka6pp 2015 T. MO AAHHBIM METEOCTaH-
uuu 1. Yensormacka (WMO 1D 28630, [28]), pe3yib-
TaThl BU3yaJIn3MpoOBaHbl B nmakeTe ggplot2 [29]. UH-
nexc SPEI nmpenHazHavyeH 111 yyeTa COOTHOIIEHUS
0CaJIKOB U TTOTEHILIMAJIbHON 3BaloTpaHCIIMpaluy Ha
JIIO0OI TEPPUTOPHUU B MIOOATBHOM MacliuTabde; 3Ha-
YeHUSI MHAEKCA MOXHO CYIIIECTBEHHO YTOUHUTDH MpU
KCIIOJIb30BAaHUN TaHHBIX MECTHBIX METeOpOJoruye-
CKMX HAOJIFOJeHWI 3a TOCTATOYHO IIPOTSKEHHBIH T1e-
puozn (30—50 net u 6onee). MHIeKC MO3BOISIET Olle-
HUTb YCJIOBUSI YBIaXXHEHUsI B UHTEPECYIOLINM TTepu-
on (C TOYHOCTBIO OO MeECSIa) MO OTHOILICHUIO K
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Puc. 1. Uagekc SPEI B 2014 r.: SPEI 1 — paccunTan mist
KaXxII0ro U3 JIETHUX MecsleB: | — UIoHb, 2 — UIOJIb, 3 —
aBryct; SPEI 4 — cymMapHoO 111 4yeTbIpex MecsileB (yKa-
3aHHOTO M TpeX npeairecTsyiomux). 3HaueHust SPEI BeI-
me 1.5 COOTBETCTBYIOT U30BITOYHOMY YBJIaXKHEHUIO, HU-
xe —1.5 3acyxe.

MHoOToJIeTHeMY cpenHemy; 3HadyeHust SPEI Beiire 1.5 co-
OTBETCTBYIOT M30BITOYHOMY YBIAaXXHEHUIO, HIWXke —1.5
3acyxe.

Hna aHanM3a TAKCOHOMHUYECKOM CTPYKTYPHI CO-
00111eCTB OECIIO3BOHOYHBIX (Ha YPOBHE CITMCKA BCEX
BBISIBJIEHHBIX CEMENCTB CO 3HAUYCHUSIMU OOWJIUS) B
nakete pvclust [30] mocTpoeHa feHApPOrpaMmMa MeTO-
moM Bapma Ha ocHOBe MaTpHUIIbl MHIEKCOB HECXO-
ctBa bpesi-Keprtuca. JlocToBepHOCTh pacyeTa yuces
romepkku (AU) onpenesieHa ¢ TIOMOIIBIO TIepecTa-
HoBo4Horo Tecta (100 THIC. IIEpeCcTaHOBOK).

PE3VJIBTATDBI

Pacuer unmekca cyxoctu SPEI moxkaszan, uyro
ntoab 2014 1. OBIT HECKOJIBKO TIEpeyBIIasKHEH 10 OT-
HOILIEHUIO K MHOTOJICTHEMY CpeIHEeMY, OMHAKO CyM-
MapHOE KOJIMYECTBO OCAAKOB 32 BECEHHUI U JIETHUI
MepHOIBI HE BEIXOIMIIO 32 Ipeneibl oYt 80-1eTHei
HOpPMBEI (puc. 1).

Peaxkius xyroBoro TpaBocTos Ha 3arpssHenue. O 0 -
mas uToMacca JyroBOoro TpaBOCTOS pa3iv-
yaeTcs Ha Jiyrax pasHoro tura (p < 0.001), B pa3HbIx
30Hax 3arpsisHeHus (p = 0.048) u Mexxny Typamu yue-
ToB (p =0.009). BzaumoneiictBue ¢hakTOpOB “THII
Jyra” u “3oHa” HeaHauumo (p = 0.529); mpouue B3a-
nmMmopeiicTeus 3HauuMbl. O0111as1 (puToMacca TpaBo-
CTOS Ha MOMMEHHBIX JIyraX BBIIIIE, YeEM Ha OCTEITHEH-
HBIX: B POHOBOI1 1 OydepHoii 30Hax — B 1.6—1.7 pasa,
B UMITaKTHOM — B 2.3 pa3a. B rpagueHTe 3arpsi3HeHUS
oOlas puToMacca CxomaHa B Mpefesax JyroB OAHOTO
THIIA, XOTSI B UMITAKTHOM 30HE HA OCTEITHEHHBIX JTy-
rax oHa MMeeT TeHIIEHIIMIO K CHUXKeHuUIo (Tadi. 1, 2).

dutomacca TpaMUHOUIOB HAa MOMMEHHBIX
Jlyrax Takke BbIIII€, YeM Ha OCTEMHEHHBIX: B (DOHO-
BOIi 1 OydepHoit 30Hax — B 2.5—2.8 pa3a, B UMITaKT-
HoiT — B 4.4 pa3a. B rpanmuenTe 3arpsi3HeHUs B IIpelie-
Jlax JIyTOB OZHOTO TuMa (uTroMacca TpaMHHOUIOB
CXOIHA, XOTd Ha MOMMEHHBIX JIyraX IeMOHCTPUPYET

SIBHYIO TSHJICHIIUIO K YBeTW4IeHUIO (CM. Tad. 1, 2).
BKOJIOTUA
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Ta6mua 1. O6uIe 6ecro3BOHOYHBIX (3K3/M2) U hUTOMACCa pacTeHUIl (T/M?) B TPaBOCTOE HCCIIEoyeMBIX JIYTOB
30Ha 3arpsi3HeHUsI U TUII JIyra
ggiil?;fgﬁl ;réi{ doHOBas oydepHas MMITaKTHAasI
OCTEITHEHHBIN | TIOMMEHHBII |OCTEITHEHHBIN | TOMMEHHBINA |OCTENTHEHHBIN | MOMMEHHBIN
becniozBoHOYHBIE
O6uiee o6unue 154.0 £ 17.12% |293.47 + 24.56°(191.27 + 24.16%203.13 + 15.16%| 65.07 £ 6.36% |215.33 £ 25.16°
®durodar cocyuii: 100.27 + 16.20%177.73 + 25.762106.73 + 15.122125.93 + 10.80%| 49.0 + 5.922 |150.47 + 23.56°
Cicadinea phytophaga | 44.60 & 8.68* |119.60 + 22.40°| 71.20 = 9.20® | 69.07 + 6.40% | 34.13 + 6.68% |100.27 + 21.88°
Heteroptera 11.40 £ 0.60* | 7.53 + 1.602 5.73+0.96% | 3.67 £ 1.36* 3.0+ 0.68* | 6.93+3.282
Diptera Brachycera 39.33 +8.64% | 42.60 +4.36* | 24.20 +7.72% | 37.07 £5.922 | 7.53+0.72% | 31.60 + 3.80°
Durodar rpeisyimii: 13.0 £ 2.64* | 29.40 +2.04% | 32.80 = 7.16* | 28.53 £ 1.522 | 3.73 &+ 1.40? | 26.07 + 6.16%
Coleoptera phytophaga | 1.40 £ 0.322 1.0 £0.242 1.07 £0.20* | 0.53+0.20* | 0.27 £0.08* | 0.33 +0.122
Diptera Nematocera 9.47 £2.32% | 22.40 £+ 1.84% | 28.33 £ 6.687 | 24.73 £+ 2.367 3.13 £ 1.36* | 24.20 + 6.20°
Gastropoda — 420+ 1.0 — 2.40 £ 1.04 — —
3oodar cocyumii: 6.33 £ 1.60% | 26.20 &+ 3.88% | 19.60 + 3.92% | 16.13 + 3.0? 4.07 £0.92% | 17.80 = 1.402
Heteroptera zoophaga 1.80 £ 0.84% | 4.07 £ 1.02 1.27 £0.322 | 0.47 £0.122 1.27 £0.28* | 0.20 £ 0.122
Aranei 4.53 +1.04* | 22.07 = 3.60° | 18.33 +3.722 | 15.67 %+ 3.0 2.47 +0.64% | 17.60 + 1.48°
3oo0dar rpe3yLmii: 1.27 £0.24* | 1.33 £0.602 1.60 £ 0.48% | 0.20 £0.122 | 0.40+0.24* | 0.47 £0.202
Coleoptera zoophaga 1.13£0.20* | 0.73 +£0.36% 1.40 £ 0.362 | 0.20+0.12% | 0.33+0.24* | 0.47 £0.202
Opiliones — 0.20 £ 0.12 — — — —
Temodar 12.13 £ 6.322 | 35.30 & 14.3° 11.0 £ 3.20% | 19.27 £4.20* | 0.27 £0.08% | 9.47 +2.04?
[poune rpymret 21.0 £ 4.04% | 23.50 & 3.40* | 19.53 +4.88% | 13.07 £ 0.48* | 7.60 = 0.56* | 11.07 £+ 1.16*
TpaBsaHUCTBIC pacTeHUs
O6uias dpuromacca 60.81 + 6.83% | 94.75 + 5.83" | 58.33 +7.06% | 96.55 £ 9.95° | 37.79 + 4.64% | 87.76 + 24.53°
I'paMUHOUIBI 22.52 £3.20% | 55.26 £ 11.95° | 21.27 £ 3.53 | 59.44 + 12.83%| 18.65 £ 3.34* | 81.76 £ 25.57°
PasHorpaBbe 38.28 = 4.13% | 39.49 £7.39% | 37.07 £ 4.43% | 37.11 £4.86* | 19.13 £ 2.292 6.0 +£2.33°
Hons rpaMuHOUnoB, % | 37.23 + 3.18% | 45.27 +8.25° | 35.81 + 3.36% | 45.28 = 8.0 | 53.37 +4.39% | 85.04 + 4.61°

ITpumevyanue. YdyeTHast enmHMIIa — NpoOHast 1ioianb. [IpuBeneHo cpenHee + craHmapTHasl OIIMOKA IJIsI BBIOOPKM M3 3 IPOOHBIX
rionianeit X 2 rypa y4etos (1 = 6). [IpoyepK — OTCYTCTBUE IpyIiibl. ByKBeHHbBIE HAICTPOUYHbBIE 3HAKK — PE3Y/ILTATHl MHOXECTBEHHBIX
CpaBHEHMIA; OMHAKOBbIE OYKBBI 03HAYAIOT OTCYTCTBUE PA3IUYUl MEXIY OCTEITHEHHBIM U MOMMEHHBIM JIyraMu JIJIsl paccMaTpuBae-
MO I'PYIIIBI B MIpeeiax 30HbI 3arpsiI3HEHUSI.

duTtomacca pa3HOTpaBbs B (DOHOBOIT U Oy-
¢depHOi1 30Hax cxooHA Ha JIyrax pa3HbIX TUIIOB, B UM-
MaKTHOM BBIIIE HAa OCTeHEHHBIX Jyrax (B 3.2 paza). B
rpagueHTe 3arpsi3HeHusi ¢puToMacca pa3HOTpaBbsl W3-
MEHSIeTCS OMHOTUITHO Ha MOMMEHHBIX U OCTEIMHEHHBIX
Jyrax: B (D)OHOBOM M Oy(depHOil 30HaX CxOmHa, B UM-
MaKTHOM — cHIkeHa (B 6.6 1 2.0 pa3a COOTBETCTBEHHO,
CM. TaOIL 1, 2).

Honst rpaMUHOUOOB B 001Iei (puTOMacce BO
BCEeX 30HAX Ha NOMMEHHBIX JIyrax BbIIIE, YeM Ha
OCTCITHEHHBIX: B (POHOBOMI U OydepHoit — B 1.2—1.3
pasa, B UMITaKTHOH — B 1.6 pa3za. C npubIrxKeHneM K
3aBOAY JI0JISI TPAMUHOWIOB U3MEHSIETCSI OMTHOTUITHO
Ha MOMMEHHBIX U OCTEITHEHHBIX JIyrax: B (DOHOBOI U
OydepHoI1 30HaX cX0oHA, B UMITAKTHOM — yBeIU4YeHa
(B 1.9 1 1.4 paza cOOTBETCTBEHHO, CM. Ta0I. 1, 2).

BKOJIOT'UA
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Db deKT TeXHOTeHHOTO 3arpsi3HeHusl B OydepHoii
30HE OTCYTCTBYET Kak JJisl 00111eii (putoMacchl, Tak U
st utomMacesl dpakiuii (puc. 2). B uMmmnakTHoM
30HE BbISIBJIEH OTpULIATENbHBIN 3 deKT mis obiieii
¢duTOoMacchl Ha OCTEIMTHEHHOM JIYTY U JIJ1sI (pruTOMACCHI
pa3HOTpaBbsl Ha Jiyrax 000UX TUIIOB.

Peakuus 6ecrno3BOHOYHBIX TPABOCTOSA HA 3arpsi3He-
nue. O0mee oOuMnmMe 6eCITO3BOHOYHBIX Pa3JIv-
yaeTcs Ha Jiyrax pa3Hbix TUIoB (p < 0.001), B pa3HbIX
3o0Hax 3arpsas3HeHus (p < 0.001), HO He ITOABEPXKEHO
BaustHUIO Typa yuyera (p = 0.187). Ilpu aTOoM Bce Ba-
pMaHTbl B3aUMOJIEHCTBUSI MEPEUUCIEHHBIX (aKTO-
poB BIusSOT Ha oOwmime 3Hadumo (p <0.001). Ha
MOMMEHHBIX Jyrax obIee oOuiMe B 1IEJIOM BBIIIIE,
yeM Ha OCTEMHEHHBIX: B (poHOBOI 30He — B 1.9 pa3a,
B UMITaKTHOM — B 3.3 pa3a; B Oy(depHOoii 30He o0umIIe
He pa3jnyaeTcs — Kak o0liiee, TaK U JJIs BCEeX TPYIIIL.
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Tabomuna 2. Pe3ynbraThl MHOXECTBEHHBIX CPAaBHEHUN AJIs1 OOWIMS TPYyNIT 6€CITO3BOHOYHBIX TPABOCTOSI M (hUTOMACCHI
bpakuuii TpaBSIHUCTOM PaCTUTENBLHOCTH MEXKIY 30HAMU 3aTrPsSI3HEHUSI B TIpe/iesiax OQHOIO TUIIa JTyTOB

ITapbl 30H 3arpsiI3HEHUS W TUII JIyra
ggﬁgﬁgﬁ?ﬁﬁ: doHOBass—0OydepHast Oy(depHasI—MMITaKTHAS (doHOBass—HMMITaKTHAasI
OCTEITHEHHBIN | TOMMEHHBIN | OCTEITHEHHBIN | TOMMEHHBIN | OCTEITHEHHBIN | MOMMEHHBIM
Becrno3BoHOYHBIE

Oo61ee oounue 0.134 <0.001 <0.001 0.977 <0.001 <0.001
dutodar cocymmii: 1.0 0.452 0.062 0.945 0.116 0.940
Cicadinea 0.031 <0.001 <0.001 0.039 0.695 0.594

Heteroptera phytophaga 0.561 0.730 0.872 0.828 0.114 1.0
Diptera Brachycera 0.184 0.973 0.008 0.964 <0.001 0.614

durodar rpeI3yIINii: 0.493 1.0 0.132 1.0 0.771 1.0
Coleoptera phytophaga 1.0 0.997 0.968 1.0 0.926 0.984
Diptera Nematocera 0.004 0.998 <0.001 1.0 0.281 0.999

Gastropoda — 0.942 — — — —
3oodar cocyuuii: 0.485 0.880 0.306 1.0 0.996 0.945
Heteroptera zoophaga 0.999 0.492 1.0 0.999 0.999 0.563
Aranei 0.012 0.786 0.004 0.998 0.929 0.950
3o0@ar rpeI3yInii: 1.0 0.982 0.983 1.0 0.993 0.994

Coleoptera zoophaga 1.0 0.988 0.939 0.999 0.972 1.0
T'emodar 1.0 0.076 0.157 0.209 0.136 <0.001
[Ipouue rpymmnbl 1.0 0.293 0.072 0.996 0.037 0.114

TpaBSIHUCTBIE pacTeHUS

O61as hutomacca 1.0 1.0 0.108 0.968 0.054 0.988
I'pamuHOM Bl 1.0 0.997 0.996 0.188 0.976 0.061
PaszHoTrpaBbe 1.0 0.999 0.043 <0.001 0.027 <0.001
Jloyst rpaMUHONIOB 1.0 0.995 0.018 <0.001 0.034 <0.001

TTpumeuanue. [TpuBeneHbl ypoOBHM 3HAYMMOCTH (p) TSt BBIOOPKYU 13 3 TPOGHBIX TUIoIaneit X 2 Typa yueToB (n = 6). [Ipodyepk o3Ha-

4acT OTCYTCTBUE I'PYIIIIbI.

C nipuOIkeHUEM K MICTOYHMKY 3arpsI3HeHUs o0liIee
o0OMIMe CHIDKAaeTcs KaK Ha IIOMMEHHBIX Jyrax (B
1.4 paza, cxonHo B OydhepHOIi 1 UMITAKTHOU 30HAaX),
TaK 1 Ha OCTEITHEHHbIX (2.9 pa3a B UMITIAaKTHOI 30HE,
CXOmHO B (poHOBOIT U OydepHoii) (cMm. Tadm. 1, 2).
DddekT 3arpsa3HeHUsT Ha YpOBHE OOIIEeTro OOMIUS
OBLI OTpUIIATEJIbHBIM, KPOME OCTEITHEHHBIX JIYTOB B
OydepHOiT 30HE, TAe OTMEUEHA He3HaYMMasl I10JI0-
XKUTeNnbHas TeHaAeHIUs (puc. 3).

Oobunmne TpoPUIECKUX U KPYIMHBIX TAKCO -
HOMUYECKMUX TpyII. Beicokoe oOuiane Ha IMoii-
MEHHEIX JIyrax B (DOHOBOI 30He OOYCJIOBJIEHO IIMKa-
IOBBIMU (B 2.7 pa3a BbIllIe, YeM Ha OCTEITHEHHBIX),
nmaykamMu (B 4.9 paza) u rpynmnoii remocdaroB (B
2.9 paza). B uMnakTHOIi 30He Ha ITOMMEHHBIX JIyrax
oOmIBHBEI cocymne durtodarn (oomname B 3.1 pasa
BBIIIIE, YeM Ha OCTEITHEHHBIX), U B X COCTaBe — M-
KaJoBble (Bbllle B 2.9 pa3a), KOPOTKOYChbIe TBYKPHI-
Jbie-¢purodaru (B 4.2 pasa), KpoMe TOro — IJIMHHO-
ycble IBYKpbLIble-dutodaru (B 7.7 paza) u nmayku (B
7.1 paza) (cm. Tab6m. 1, 2). C npubnikeHeM K 3aBOAY
o0uIMe pacCMOTPEHHBIX TPYIIT A€MOHCTPUPYET pa3-

JIMYHBIE TPEHIbI Ha JIyrax pa3HbIX TMHOB. Ha moii-
MEHHBIX JIyTax o0M/IMe MUKAgOBhIX CHAYaaa CHIKA-
etcs (B OydepHoii 3oHe — B 1.7 pa3a), a 3aTeM, B UM-
MAaKTHOII 30HE, YBEIMYUBACTCI [TO0 (DOHOBEIX
3HayeHM. Ha ocTermHeHHBIX JTyrax oOuine UKamgo-
BBIX B OydepHOIi 30He, HATIPOTUB, YBEJIMUYNBACTCS B
1.6 pa3a, a B UMITAaKTHOIT 30HE CHIKAeTcs 10 (POHO-
BOro ypoBHs. OOmime KOPOTKOYCHIX IBYKPBUIBIX-
duTodaroB Ha MOMMEHHBIX JIyraX OBIJIO CXOOHO BO
BCEeM IpaJl€HTe 3aTpSI3HEHMSI, Ha OCTCITHEHHBIX — B
¢doHOBOIT 1 Oy(pepHOIT 30HAX CXOTHO, 4 B UMIIAKTHOM
CHIXEHO B 5.2 pa3a. O0uiane IIUHHOYCHIX TBYKPHI-
JIBIX-(UuTo(haroB Ha MOWMEHHBIX JIyrax TakKxXe ObLIO
CXOIHO BO BCEX 30HAX, TOTa KaK Ha OCTEITHEHHBIX B
oydepHoit 3oHe yBenmueHo B 3.0 pa3a, a B UMITaKT-
HoO cHmxkeHOo B 3.0 pa3a. AHajgorudHasi TCHACHIIS
OTMeUYeHa y IayKoB (00MIne Ha OCTEITHEHHBIX JIyrax
B OydepHoOii 30He yBeandeHo B 4.0 pa3a, B UMITaKT-
HOIf — CHIXXeHO B 1.8 pa3za).

DddeKT 3arpsg3HeHns 11 OOJIBIIE YacTU pac-
CMOTPEHHBIX TPOPUUYECKUX U TaKCOHOMMYECKMX
IPYII OTCYTCTBOBAJ WJIM ObLI OTPULIATEIbHBIM (CM.

BKOJOIus
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Jlorapudm oTHoueHUs oTKANKOB (LRR?)

Puc. 2. Pazmep addexra TeXHOTeHHOTO 3arpsi3HeHUS [UIsT TPaBIHUCTBIX pACTEHUI Ha OCTEITHEHHOM Y TOMIMEHHOM JIyTax B Oy-
¢depHoii (a) M uMITaKTHOI (0) 30Hax 3arpsizHeHUs. [OpU30HTaIbHBIE IUHUY — I'PaHUIIbl JOBEPUTEIbHOTO NHTEpBAJIa.

puc. 3). ITonoxureabHblil 2PPEeKT OTMEYEH TOJBKO
Ha OCTEMHEHHBIX Jyrax oydepHoit 30HbI 11 TPhI3Y-
mux (putodaroB (U OTHOCSIIUXCS K TPYyNIe IJIMHHO-
YCBIX IBYKPBUIbIX-(UTODAroB) U COCYIIUX 300(DaroB
(1 maykoB); He3HaYMMasl MOJOXKMUTEIbHAsI TCHICH-
1S — TSI [IUKATOBBIX.

TakcoHoMu4YecKass CTpykKTypa 0ecrmo3Bo-
HouHBbIX. [Ipy aHan3e TAKCOHOMUYECKOU CTPYKTY-
pBI pa3IMUMs MEXIYy THUIIAMU JIYTOB OBLIU OOJBIIIE,
yeM MEXIy 30HaMu 3arpsisHeHMs. Ha moiiMeHHBIX
Jiyrax coob6iiectBa (OHOBOM U OydepHOit 30H ObLIU
CXOIHBI, HO OTJIMYAJIUCh OT COOOIIECTB UMITAKTHOM
30HBI. Ha ocTenmHeHHBIX Jiyrax 0oJjiee CXOOHBI OBIIN
coobmiecTBa Oy(pepHOU 1 MMITAKTHOM 30H, HO OTJIN-
YaJICh OT coo0I1IecTB (POHOBOI (puc. 4).

OBCYXIEHHME

Ananm3 nHuaekca cyxoctu SPEI He BeIsIBUI BRIpa-
JKEHHBIX MTOTOAHBIX (DIIYKTYyalMii 111 paccMaTpuBae-
Mot Tepputopuu B 2014 r. D10 1MO3BOJISIET paclieHU -
BaTh ITOJY4EHHBIC NAaHHBIE KaK “TUIMYHBIE” TIpH
OIMMCAHUM COCTOSTHUSI JIYTOBBIX COOOIIIECTB.

Oo6mas ¢puTomMacca TpaBOCTOSI B TpagueHTe 3a-
TPSI3HEHUST Ha JIyrax 000MX TUITOB U3MEHSIETCSI CXO/I -
HO, O YeM CBMJETCILCTBYET OTCYTCTBHUE 3HAYMMOIO
B3anMoAeicTBUSA (HaKTOPOB “TUI Jiyra” M “30Ha 3a-

BKOJIOT'UA

Ne 6 2023

rpsizHeHus”. [elicTBUTeNbHO, 00IIasi hputoMacca u
duTomMacca rpaMUHOUIOB CXOIHBI BO BCEX 30HAX 3a-
rpss3HeHust KM3; ¢utomMacca pa3HOTpaBbsl BOIU3U
3aBOjla CHUXKEHA, a J10JIs1 TPaMUHOUIOB B 0011Iei hu-
ToMacce, Ha00opoT, yBeaudeHa. [1py aToM B MMakT-
HOI 30HE Ha OCTEMMHEHHBIX JIyrax BbIpaXKEH OTpUIIA-
TeJbHBIN 3(DEKT 3arpsi3HeHMST ISk O01Iek huTomMac-
Chbl, @ HA TTOMMEHHBIX — TEHACHILUSI K YBEJIUYEHUIO
¢duTomMacchl rpaMUHOUIOB.

B nuHamMuke oOliero oouaus 0eCro3BOHOYHBIX
TPaBOCTOSI €AUHBINA BRIPaXKEHHBINA TPEHT OTCYTCTBYET
(Bce B3amMoOAEUCTBUSI (DaKTOPOB “30HA”, “Typ” M
“Tun ayra” 3Hauumbl). TeM He MeHee C TpuoIxKe-
HueM K KM3 o0iiee obwire cHUXXaeTcs: Ha Toii-
MEHHBIX JIyrax — yke B OydepHoii 30He, Ha OoCTell-
HEHHBIX — TOJIBKO B UMIMIaKTHOM. B OydepHoii 30He Ha
OCTEITHEHHBIX JIyrax oowine psiaa Tporudeckux (Ipbl-
3ylImx GUTOGAaroB U Cocylmx 300¢aroB) 1 TaKCOHO-
MMYECKUX (LIUKATOBBIX, JJIMHHOYCHIX ABYKPBUIbIX-(hU-
ToharoB M TMayKoB) TPYIIT YBEINYMUBAETCS — SIUHUY-
HbIE CTy4Yau TOJIOXKUTEIBHOIO 3 deKTa 3arpsi3HeHMS.
M3MeHeHus1 B TAKCOHOMUYECKOI CTPYKTYpe Ha Toii-
MEHHBIX JIyrax OTMEYEHBbI TOJIbKO B UMITAKTHO 30HE,
Ha OCTEITHEHHBIX — YK€ B OyhepHOIi.

MN3MeHeHUs B TPaBIHUCTHIX (PUTOLIEHO3aX B IIe-
JIOM TUIWYHBI IJIST TOYEYHBIX UICTOUHUKOB 3arpsi3He-
Hud. CornacHo pe3yJibTaTaM MeTa-aHaJln3a OIryOJIi-
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OO61ee obunme
durodar cocymmii
3oodar cocymuii
DuTodar rpe3ymit
3oo0dar rpbI3ylmii
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IIpoune Tpod. rpynsl
Cicadinea

Heteroptera phytophaga
Diptera brachycera
Coleoptera phytophaga
Diptera nematocera
Gastropoda
Heteroptera zoophaga
Aranei

Coleoptera zoophaga
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[Mpouue Tpod. rpynris
Cicadinea

Heteroptera phytophaga
Diptera brachycera
Coleoptera phytophaga
Diptera nematocera
Gastropoda
Heteroptera zoophaga
Aranei

Coleoptera zoophaga
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Jlorapucdm otHomeHus oTkankos (LRR?)

Puc. 3. Pazmep appexra TexHOTEeHHOTO 3arpsI3HEHUS 1T 001Iero 00minst, TpPOUIECKUX U TAKCOHOMUYECKHUX TPYII OecTio-
3BOHOYHBIX TPABOCTOSI HA OCTEITHEHHOM U TTOMMEHHOM JIyTax B OydepHoii (a) 1 MMakTHO (6) 30Hax 3arpsisHeHus. [opu3oH-
TaJIbHbIE JIMHUM — IPaHUIIbI JOBEPUTEIBHOIO MHTEpBaJIa.

OKOJOIMA Ne 6 2023
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Puc. 4. HecxonctBo (uHaekc bpesi-Kepruca) TaKCOHOMUYECKOI CTPYKTYPhI O6€CIIO3BOHOYHbBIX TPABOCTOS B (hoHOBOI (D), Oy-
depnoii (b) n ummakTHoI1 (M) 30Hax 3arpsi3HeHNSI HA OCTEITHEHHOM (OCT) U TOiMeHHOM (T101iM) styrax. Llndpbl B ocHOBaHMSIX
BETBEIi IEHIPOrpaMMbl — OTHOCHUTEBHO HeCMellleHHbIe Yyncia momaepkku (AU, %). Kiactepbl ¢ AU > 95% cuuTaloT cTatu-

CTUYECCKU 3HAYUMBIMU.

KOBaHHBIX JAHHBIX, OO 3(phEKT TOUYEUHBIX MC-
TOYHMKOB 3arpsI3HeHMUsI Ha (PUTOMACCY COCYIUCTHIX
pacTeHM HEraTUBHBIIM, OMHAKO BaApbUPYET B 3aBUCHU -
MOCTH OT SIpyCa pacTUTEJIbHOCTHU 1 TUIIA UCTOYHMKA.
[MpennpusTus, neITeNbHOCTh KOTOPHIX IIPUBOIUT K
3aKUCJICHUIO TTOYB OKPYXKAIOIINX 9KOCUCTEM, OKa3bl-
BalOT HaMOOJBIIMIT HEeraTuBHEIN 3(ddekT Ha spyc
TPaBOCTOSI 3a CYET BO3AeiCTBUS Ha pa3HOTpaBke [31].
B 30nHe neiictBuss CYM3a, OTHOCUTENIBHO OJIM3KOTO
reorpa¢dpuyecku M HanmboJiee XOpPOIIO M3YYEHHOIO
WCTOYHUKA 3arpsI3HEHNSI CXOMHOTO THMA, HAa BTOPUY-
HBIX CYXOJIOJIbHBIX JIyTaX CUTyallrsl HECKOJIBKO OTJIM -
yaeTcsl. Takke OTMEUYEHO CHIDKEHHE (UTOMACCHI
pa3HOTPaBbsl U YBEIUYCHUE JOJIU TPAMUHOUIOB, HO
TIpY 5TOM YMEHBIIIEHNE 001Iei uTOMAaCCHI M YBEIIM-
yeHue putoMacchl rpamMuHounoB [2, 4]. Panee, Ha
3Tare BBICOKMX BBIOpocoB CYM3, myroBast ¢puTO-
Macca BOJIM3U 3aBoja, HAIPOTUB, ObLIa ABYKPaTHO
yBeJIM4eHa 3a cueT rpaMuHounoB [32]. Takum oOpa-
30M, peakius obIIei pruromMacchl MOXKET OBITH CBSI-
3aHa C TEKYIIUM YPOBHEM aKTMBHOCTM MCTOYHHMKA
3arpsi3HEHMS] ¥ IOTOMY HE CIIMIIKOM MH(MOPMaTUB-
Ha. [opa3no Oosiee ycToitunBa peakiusi TpaMUHOW-
0B, (hpuTOMacca KOTOPHIX yBeanduBaeTcs (Ha poHe
CHMKEHMS 0011Iel (hpUTOMACChl) TAKXKE U B TPABSTHOM
sJpyce B cOoCTaBe JIeCHBIX 3KocucTeM O0iamu3 CYM3a
[33]. JoMuHMpOBaHNE TPAMUHOWIOB OTMEUYEHO sl
JIYTOBBIX 3KOCHCTEM BOJIU3U MeIerIaBUIbHOIO
npenIpusaTis B AHTINU [34].

TenpeHnuu, ommcaHHBIE IS OSCIIO3BOHOYHEBIX
TpaBOCTOSI B 30He neiictBusg KM3, oTiimyarorcs oT
pe3yabTaTOB MeTa-aHaiau3a [35], cortacHO KOTOPEIM
o0111ee 00MIMe Ha3eMHBIX 0€CITO3BOHOUYHBIX Pa3HBIX
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SIDYCOB PACTUTEJIbHOCTU (HO HE MOYBOOOUTAIOIIMNX)
YBEJIMYEHO BOJIM3M TOUYEYHBIX MCTOYHUKOB, 3aKMHC-
JISTIOIIUX TTIOYBHI OKPY>KAIOIINX SKOCHUCTEM. YBEIUYe-
HHe OO0MJIMS IPOUCXOOUT 3a cYeT Kak cocymux (He-
miptera), Tak u rpe3ymux (Lepidoptera) ¢purodaros.
O6unue 300¢aroB (B TOM YKCJIE€ MAyKOB) CHIKEHO;
JIBYKPBUIbIE HE MPOSIBJISIOT BEIpaXKeHHOM TeHICHIINU
[35]. B nyroBoM TpaBocToe B 30He neiicteust CYM3a
ob1ee odmIre BOIM3M 3aBOIAa TaKXKE YBEIMYEHO 3a
cueT cocymux ¢putodaros (B IIEPBYIO O4epeab [INKa-
JI0BbIX). O0MIME BCeX MPOYMX TAKCOHOB B UMIIAKTHOM
30He CHIDKeHO. BipoyeM B OydepHOIi 30HE TPHI3YIINE
dutodaru (a TakkKe JTMHHOYCHIE NIBYKPBUIbIE) U COCY-
e 300¢aru (a TakKe Mmayku) JeMOHCTPUPYIOT OTHO-
CUTETBHO BBICOKOE oommie [2—4, 32], 9TO CXOIHO C CH-
tyaumeid y KM3. JlaHHBIE 1151 IPYTUX JTYTOBBIX COO0-
IIECTB B YCIOBUSX 3arPSI3HEHMS CXOMHOTO THUIIA HAaM
He U3BeCTHBI. HaceneHue JecHBIX 9KOCHUCTEM B M-
nakTHoii 30He CYM3a, Kak IpaBWiIo, HAXOOUTCS B
YTHETEHHOM COCTOSIHMM. B TouBeHHOIT Me3odayHe
€JIOBO-IIUXTOBEIX JIECOB C IIPUOJIMKEHUEM K 3aBOLY
pPE3KO YMEHbIIAIOTCS O0OMIe M BUAOBOE OOraTCTBO
[36, 37]. Takke cCHUKEHME OOMIIUSI OTMEYEHO JIJISI CO-
00111eCTB HEKPpOOMOHTOB [38], a 00MIMS 1 BUITOBOTO
OorarcTBa — IJIsI T€pPIIETOOMOHTOB: XyxXenull [39] u
naykoo0Opa3Hsbix [40]. Boau3u 3aBoga CHIDKEHA TPO-
durdeckast akTUBHOCTh prmodaros 6epessl [41].

Takum o6pasom, cnenudrKa M3MEHEHWT CO00-
IIECTB OSCIO3BOHOYHBLIX TPABOCTOSI B IpagyeHTE 3a-
rpsisHeHnss KM 3 3akimodaeTcss B OCHOBHOM B OTCYT-
CTBUM YBEJIWYEHUSI OOMJIMS IIMKAOOBBIX (M, CJIeIOBa-
TE€JIbHO, OOIlIero oOOWINSI) B MMIIAKTHOII 30HE.
M3BecTHO, 9YTO CTPYKTYpa COOOIIECTB Ha3eMHBIX Oec-
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IMO3BOHOYHBIX OIPENEJIsIeTCSI COCTABOM U CTPYKTY-
PO CBSI3aHHBIX C HUMU PACTUTEJIbHBIX aCCOLMALINI
[6, 42, 43]. [Tpu 5TOM TOKCUYECKIIA 3(P(PEKT B OTHOIIIE-
HUM pa3HooOpa3ust pacTeHUit Oonee yeM B 2—3 paza
MpeBbIIIaeT TaKOBOW s Oecro3BOHOYHBIX [35].
Bunumo, non neficTBUEM 3arpsi3HEHUS TTPOUCXOIUT
BJIMMUHALIYS YyBCTBUTEJIbHBIX BUIOB PACTCHUI, B TO
BpeMsI KaK YCTOMYMBBIE HapalluBaloT putomaccy. K
YHCIy TIOCJIEAHUX OTHOCSTCS TPAMUHOU/IBI, HEPEIKO
MpeoodagamIe B UMITAKTHBIX 30HaX MeTaJUTypru-
YyecKuX npeanpustuii [4, 33, 34] n uHTEeHCUDUIIIPY-
IOllIMe pOCT Mop AeiicTBUeM 3arpsisHeHust [33, 44].
HexoToprie rpamuHOuUnb (Haipumep, Agrostis capil-
laris L. n Deschampsia cespitosa) OTHOCSITCS K TICEBIO-
MeTatoduTam, 001a1aI0IUX TeHETUYECKUM NOTEH-
HUaJioM K (OpMHUPOBAHUIO METAI-TOJEPAHTHBIX
nonyssiiuii [45]. B pesynbTaTe B yCJIOBUSIX 3arpsi3He-
HUS TPEUMYIECTBO TOJyYaroT cocyliue oaurodaru
(LIMKagoBbIE W KJIOTIbI), TPOUYECKU CBSI3aHHBIE C
rpaMuHOUIaAMU-TICEBAOMETaIOPUTaMU,  CHOCO0-
HBIMM 3a/I€pXKUBATh META/UIbl HA YPOBHE KOPHEBOTO
Gapbepa [46]. [IpuYMHBI OTCYTCTBUSI YBEIMYECHUS
o0WIns 1IMKaIOBbIX B MMMakTHOi 30He KM3 Ha
MIAaHHBIA MOMEHT He SICHBI. ITpeAnoaoXUTETbHO 3TO
CBSI3aHO C OTCYTCTBUEM 3HAYMMOTO yBeJMYeHUs pu-
TOMacchl TpaMUHOUIOB. Takxke MOXHO yKa3aTh Ha
CPaBHUTEILHO HU3KYIO JOJII0 TPaMUHOWIOB B TPaBO-
CTOe JIYrOoB HMMNakTHOM 30HbI KM3 (53—85%;
CYM3: 94—100%). Kpome TOro, HU3KOe 0OUINE 1H-
KaJOBbIX MOXET ObITb cCJencTBUEM QIIYKTyalluu,
YYUTBIBA€MOM TOJILKO ITPU MHOTOJIETHUX HCCIIeI0Ba-
HUSIX.

CpaBHeHME OBYX TUIIOB JYIOB B IpagucHTEe 3a-
rpsizHeHnst KM3 neMoHCTpupyeT oOIee CXOICTBO
X peakliM, XOTsI UMeeTCs psia ocobeHHocTei. s
(GUTOLIEHO30B 3TO AOJSI TPAaMUHOMIOB, KOTOpas Ha
MOMMEHHBIX JIyraX BO BCEX 30HaX BBIIIE U C TIPUOIH-
XKEHHEM K 3aBOMy BO3pacTaeT 0oJjiee BBIPaXXEHHO.
Taxoke Ha TTOMiMEHHBIX JIyraX B UMITAaKTHOM 30He (pu-
TOoMacca pa3HOTPaBbsl CHIXKEHA 3HAYUTEIbHO CUJIb-
Hee, 4yeM Ha OCTEMHEHHbIX. MOXHO MPeanooXUThb,
YTO BBICOKASI IIEPBUYHASI IPOAYKTUBHOCTbH, Xapak-
TepHasI IJIsT TOMMEHHBIX 9KOCUCTEM [47], B yCIIOBUSIX
3arpsiI3HeHUsT MO3BOJISIET CUJIbHEEe YBEJIUYUTh (DUTO-
MacCy MeTaUuI-TOJAepaHTHBIM BHIAM, ITOJYYMBIINX
pecypchl 2IMMUHUPOBABIIMX BUIOB. Ha ocTtermHeH-
HBIX JIyTaX BbICOKAS JOJIsSI pa3HOTPaBhbsl B UMIAKTHOM
3oHe (moutn 50%) MOXKET CBHIETEIbCTBOBATh O 3a-
MEIIEHUN YYBCTBUTEIbHBIX BUIOB MeETaJLI-TOJIe-
pPaHTHBIMUA MIPEACTAaBUTEISIMU Pa3HOTPaBbsl, a He
rpaMUHOUIOB. B psine citydyaeB 11t He OTHOCSIIIUXCSI
K TpaMUHOMIAM PaCcTeHMUI onrcaHa pe3UCTECHTHOCTh
K TSDKEJIBIM MeTajljlaM, CIIOCOOHAasi 00eCeuYnTh KOH-
KYPEHTHOE IPEUMYIIECTBO B YCIOBUSIX AepUIINTA
Bnarm [48].

Jasg cooOiiecTB OECITO3BOHOYHBLIX B KadecTBe
0COOEHHOCTEN MOXHO yKa3aTh BEICOKOE OOMJIME Ma-
YKOB W JJIMHHOYCBHIX JIBYKPBUIBIX-(HUTO(AroB Ha
OCTEITHEHHOM JIYTYy B OydepHoii 30He. KpuBbIe n3Me-
HEHUS OOUJINSI 3TUX IPYIII B TPagyieHTe 3arpSI3HEHUS
KM 3 nmeroT KynmojiooopasHyto (popMy, OTHOCUTEITb-
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HO peIKO ONMchIBaeMyro ucciieqoparesrsimu [35]. On-
HaKO TIPU OTCYTCTBMM MHOTOJICTHUX TAaHHBIX CYIUTh
0 HAJEXKHOCTU HAOMI0JacMOM peaklIMy HEBO3MOXK-
HO. OTMETHM, UTO 00€ YKa3aHHBIE TPYIIIThI TAKXKE OT-
HOCUTENILHO OOWIbHBI B OydepHoii 3oHe CYM3a, u
9TO IIPEAIIOJIOXUTENHFHO CBI3aHO C OCOOEHHOCTSIMU
nutaHus [2, 4]. ¥ IIMHHOYCHIX OBYKPBUIbIX-(UTO-
¢aroB poTOBOIi anIapar rpbI3yIiero TUIIa, 9To ooec-
MEYMBAET YBEJIMYEHHOE T10 CPAaBHEHUIO C COCYILIMMU
duTodaramu noctymiaeHue MeTauIoB [49]. Y naykoB
COCYIIIMI POTOBOI aImrapaT MO3BOJISIET N30eTaTh 10~
KPOBOB TeJla, B KOTOPBIX aKKYMYJIUPYIOTCSI HEKOTO-
puie MeTayutel [50], omHako o01Iee MOCTYIIEHNE TOK-
CHKaHTOB y XMIITHUKOB MOXeT OBbITH BbIllIe [51]. B pe-
3yJbTaTe paccMaTpUBaeMble TIPYHOIIBI  HEPEIKO
MHOTOYMCJICHHBI B Oy(depHOIt 30HE, IIe 10 CpaBHE-
HUIO C UMITAKTHOM CHIKEHO 3arpsi3HEHUE U YBEJIU-
YeHO pa3HOo0Opa3re KOPMOBBIX PeCypcoB (pacTeHMA
U MMOTEHIIMAIbHBIX XXEePTB), a TI0 CPaBHEHUIO ¢ (hOHO-
BOM CHIZKEH IIPECC XUIITHUKOB I KOHKYPEHTOB (B CH-
JIy OOIIIEr0o CHIDKEHUS pa3HOOOpa3usl).

HeobxonuMo oTMETUTh, YTO OOMIME OECII03BO-
HOYHBIX — JIOCTATOYHO BapuabelbHbII MapameTp
CTPYKTYPBI COOOILIECTB, 1 151 €r0 HaAeXKHOM OLIEHKH
TpeOyeTcsl COIIOCTaBJICHUE MHOTOJECTHUX TaHHBIX.
BBuay atoro B HacTos11ei paboTe MPUOPUTET CIEAY-
eT oTHaTh OoJiee KOHCEPBATMBHOMY IlapaMeTpy —
TaKCOHOMMYECKOM CTpyKType. Ee mpenBapuTeIbHbII
aHau3 B UMNakTHo# 30He KM3 nponeMoHCTpUpoO-
BaJI OOJIbllIee BO3ACUMCTBUE 3arpsI3HEHUS Ha Hacelle-
HUE OCTEITHEHHBIX JIYTOB I10 CPaBHEHUIO C MOMMEH-
HBIMU.

3AKJIFTOYEHHME

Ha matepuane 2014 r. ucciaegoBaHa peakiysi co-
OOIIIEeCTB ITOMIMEHHBIX U OCTEITHEHHBIX JIYTOB Ha BbI-
opocsl Kapabaiickoro MeaeruiaBuiabHoro 3apoga. C
npuobmmkeHrueM K KM 3 HeraTUBHbBIE U3BMEHEHUS OT-
MEYEHBbI B JIYTOBBIX COOOIIECTBaXx oOoux TUIIOB. B
duTOLIEHO3aX CHIXKAETCsl (puToMacca pa3HOTPaBbs U
BO3pacTaeT J0JisI rpaMUHOUAOB. B coob1iecTBax 6ec-
MO3BOHOUYHLIX CHUXKAETCs1 oOllee OOMIMe, XOTSI Yy
TpoprYeCKUX U OOJBIIEH YACTU KPYITHBIX TAKCOHO-
MUYECKUX TPyIHIl obowmiare He MeHsercsa. OCHOBHas
crieunduKa U3MEHEHUIT JIYTOBBIX 9KOCUCTEM B UM-
nakTtHolt 3oHe KM 3 3akiouaeTcsi B OTCYyTCTBUY yBE-
JIMYeHus (PUTOMACCHI TPAMUHOUIOB U OOUJINS LINKa-
JIOBBIX (4, CJIEAOBATEIbHO, OOILIETr0 OOMJINS).

CpaBHeHUe OBYX TUIIOB JIYyTOB BBISIBWIJIO ONpeae-
JICHHBIC pa3/IM4YUs B MX peaKlMK Ha 3arpsi3HeHue. Ha
MOMMEHHBIX JTyTax AOJISI TpaMUHOMIOB BO BCEX 30HAX
BBILIE U C TIPUOIIKEHUEM K 3aBOIY BO3PACTACT CUJIb-
Hee, M3MEHEHMSI B TAaKCOHOMMYECKOUN CTPYKType
0GEeCIT03BOHOYHBIX MTPOUCXOIST TOJIBLKO B UMITAKTHO
30He. Ha ocTermHeHHBIX JTyrax B UMITIAaKTHOI 30HE CO-
XpaHsSIETCS BBICOKAS JOJISI Pa3HOTPABbs; U3MEHEHUS
B TaKCOHOMUYECKON CTPYKType OeCIO3BOHOYHBIX
OTMEYEeHHI Y3Ke B OydepHoii 30He. [TomyaeHHBIE TaH-
HbIE YaCTUYHO ITOATBEPXKIAIOT TUIIOTE3Y O TOM, UTO B
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coo01IeCcTBaX MMOMMEHHBIX JIYTOB pC€aKIIMA Ha 3arpsas3-
HCHMC BbIpaXXCHa cna6ee, YEM B OCTCITHCHHBIX.

Heo6xonmMo oTMETHUTB, UTO B paboTe MPUBEICHBI
MpeaBapuTeIbHble JaHHbIE, W IJIS TTOATBEPKICHUS
cIeJIaHHBIX BBIBOJOB TpeOyeTcst 0600IIeHre MHOTO-
JIeTHeTO MaTepuana. TeM He MeHee OTCYTCTBUE BHI-
paXXeHHBIX ITOTOMHBIX (PIYKTyalliii B PacCMOTpPEH-
HBII TOJ ITO3BOJISIET HANESAThCSI HA UX OTHOCUTEb-
HYIO HaJeXXHOCTb, a HeXBaTKa OITyOJIMKOBAaHHBIX
dakTUUEeCKNX JAHHBIX IO pacCMaTpPUBaeMOl TeMa-
THKE TIpUAAET paboTe aKTyaJbHOCTb.
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