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A.T. Troxapes, H.H. ITonorosa

Hncmumym moHUmMoOpuHea KIuMamu4eckux u 9Ko102UYecKux
cucmem CO PAH, 2. Tomck, Poccus

JumoBHaAIbHBIE MO4YBBI 3anaguH O6b-Tomckoro
Me:xxaypeubs (moaTaé:kHas 30Ha 3anagnoit Cudupu)

Pabora BemonHeHa npu ¢puHancoBor noxuepikke POOU (rpant 12-04-01154-a).

Hccnedosanvi komnunexcol nous, popmupylowuecs noo GausHuem nepeyeiadCHeHus
nosepxnocmuvimu  6ooamu 6 3anaounax O6b-Tomckozo mexcoypeuvs. [loxkasaro,
umo npohuaU NOYE ¢ MOWHLIMU NANIEE0-OeNeChiMU 2OPUIOHMAMU GOPMUPYIOMCSL
Ha (POHe UCXOOHOU O8YUIEHHOCU OMJIOJNCeHUL, NPUOOPEMEHHOU HA HAYATbHbIX
cmaousx — 00pazosaHusi  3anaouH  CyQh@PO3UOHHO-NPOCAOOUHBIMU — NPOYECCAMU.
B coomeemcmeuu ¢ knaccugpuxayueti nous, npunsmoti 6 Poccuu, nougwt co ceéemnvimu
KUCTbIMU  DTIOBUATLHBIMU 2OPUBOHMAMU U De3KOU epanuyell nepexood OmHeceHbl
K on0eozemam. Om noO301UCMbIX NOYE DNI0G03EMbL OMAUYAIOMCA OMCYMCMBUEM
unu cnaboil 8bIPANCEHHOCMbIO UWITIOBUATLHO20 20PU30HMA, OM CON00eU — 2IyO0KOlU
BbIUETOUEHHOCIbIO KAPOOHAmMOo8. B He2nyboKux 3anadunax paseumsl 37M0603EMbl
depHosble; € yBeIUueHueM pasmMepo8 3andoul 6 COCMd8 NOYBEHHO20 MNOKPO8d
BKIOYAIOMCS  DTIOB03EMbL  Memamopuueckue, KOHKPeYUOHHble U NePecHOUHO-
2neesvle. YcmarnoeieHo, umo pacnpeoenerue hopm coOeOUHeHUll Hceresd, COOePICAHUEe
u coomuowenue Fe u Mn 6 opmwmetinax xapaxmepusyrom cmenensb uopomophusma
noug uccinedosannozo psoa. Cocmas opmuimeiHo8 u npo@uibHoe pacnpeoeneHue
Gopm coedunenuii diceneza ompagicaiom RPOAGIEHUE NPOYECCO8 NOBEPXHOCHIHOO
o2neenus, cecpeayuoHno20 OMOETUBaHUs, 21ee6020 00e3diceNe3HeHUs.

KuitoueBble CJI0Ba: 5710603eMbl; SNIOBUATBHOE 02]leCeHUE; OPMUUMENHbL, (OopMbl
coedunenuil Jcenesd.

BBenenue

3aMKHyTLIe TMOHMNKCHUS JIOKAJIBbHOI'O IMOBEPXHOCTHOI'O MEPCYBIAKHCHU A 1IN -

POKO pacrpoCTpaHEHbl B Pa3HBIX MPUPOAHBIX 30HaX. COTIACHO MMEIOIIUMCS
MpeCTaBIEHUSIM, 3anafnuHbl (0Jt0/Il1a) Ha paBHUHAX, CJIOKEHHBIX JIECCOBUIHBI-
MH CYIIIMHKaMH, — 3TO Pa3HOPOHBIC TI0 TPOUCXOK/ICHUIO TIEPBUYHBIC HEPOBHO-
CTH MTOBEPXHOCTH, MTPOSBICHHBIE BIOCIEACTBUU CYPPO3MOHHOHN eATEIIbHOCTHIO
TIPU BEPTUKAITBHOMN ITUPKYISIIIAY JIOKIEBBIX M CHETOBBIX BOJ [1, 2]. B necocren-
HOM 30HE M Ha paclaXxaHHBIX TEPPUTOPUAX MOATANTH 3aMaJAUHBI C JIECHBIMH KOJI-
KaMu 3aHUMaloT 10 15% néccoBblx paBHUH. B 3aBUCHMOCTH OT pa3mMepoB BOAO-



Onrosuanvusie nousvl 3anadun O6v-Tomckozo mexcoypeunvs 7

cOOpHOH TUTONIATN M TPONOJDKUTEIHHOCTH 3aCTOSI BIArd B HUX (DOPMHUPYIOTCS
CJIOXHBIEC MPUPOJHBIC KOMIUIEKCHI, BKIIIOUAIOIINE TIEPEX0]] OT 0CHHOBO-Oepe3o-
BOTO Jieca K XapaKTePHBIM JJIs MOHIKEHUH Y4epeMyXOBBIM 3apOCIIsiM, HBHSIKAM,
BIIQKHO-TYTOBBIM HJIM OOJIOTHBIM PACTUTENBHBIM coo0mecTBaM. OCIoXKHSIS
arpapHOe HCIONB30BAHUE TEPPUTOPHH, JICCHBIC KOJIKH HUTPAIOT BAXHYIO POJIH B
CTa0MIN3alMU BOAHOTO pexkuMa arponanamagdra. Kpome toro, aBisace yoexu-
IIeM JUTS JKUBOTHBIX, OHH BBITIONHSIOT M BYKHYIO SKOJIOTHUCCKYIO (PyHKIHIO IO
MOJJICPKAHUIO OMOIOTHYECKOr0 pa3HOOOpa3usl Ha TEPPUTOPUIX MUHTCHCHUBHOTO
CEITbCKOXO03SHCTBEHHOTO MCIIOIH30BAHMS.

[TouBeHHBI MOKPOB 3amajJiiH MPEACTABICH MIUPOKUM PSIIOM MOYB — OT (o-
HOBBIX 30HAJIBHBIX JI0 TOP(SHO-TIEEBhIX W TopdsHbIX. Hanbonmpmmii mHTEpEC
MIPEJCTABISAIOT (HOPMUPYIOIIKECS B 3alaJliHaX IMOYBBI C OEJIECHIMU KUCIBIMHU
AITIOBHATEHBIMHA TOPH30HTaMH. [ €HE3HC TIOUB CO CBETIIBIMU DITIOBHATLHBIMH TO-
PHU30HTAMHU M TEKCTYPHO-TU(P(EPESHIIPOBAHHBIM MPO(PUICM SBISCTCS MPeaMe-
TOM MHOTOJIETHEH MEXIYyHApOIHOH MUCKYCCHU IO (PYHIAMEHTAIBHBIM BOIIPO-
caM I'eHETHYEeCKOro mouBoBesieHus [3—6]. B poccuiickoil mkone noyBoBeeHUs
TEHE3HUC JIMOBHANBHBIX MOYB B MOHIDKCHUSAX CTCIH H JECOCTEIH TPaTUINOHHO
CBSI3BIBAJICSL C OCOJO/IeHUEM. Pa3BuTHe coIO/El U3 CONOHIEBATHIX TIOYB CONPSI-
JKEHO C 3aMeIIeHHEeM OOMEHHOTO HaTpHs Ha BOAOPOI, BEIHOCOM OCHOBHBIX XH-
MHYECKUX 3JEMEHTOB, MEpeBUKEHHUEM WiIa U (POPMUPOBAHMEM KOHTPACTHOTO
o cioxenuto npoduis. H.W. basunesny [7] mokazaHo, 4TO NP yYaCTHH JIET-
KOpPacCTBOPHUMBIX COJiEH Ja)ke B HEOOJIBIIMX KOHLEHTPAIUSIX B YCIOBUAX Tepe-
MEHHOTO yBJI&KHCHHUS OCOJIOACHHIIO MOTYT MOABEPTaThCS CAMBIC PAa3HBIC MOYBEI.
Uccnenys nmoussl Cpenne-Pycckoit Bo3BbiieHHOCTH, b.I1. AxThiprieB [8] orme-
9aj, 9YTO DIMIOBHAIBHBIC TIOUBBI B 3aMKHYTHIX ITOHIDKEHUAX MOTYT (DOPMUPOBATH-
cst 6e3 0CONOJEHNUS, TONBKO O BO3AECHCTBHEM 3ITIOBUANIBHO-IIIEEBOTO MPOLECCa.
B macrosmee Bpems 00pazoBaHUe Pa3HBIX TPYIII AIIOBHAIBHBIX MTOYB CBSI3BIBA-
eTcsd B OCHOBHOM C MpoLlecCaMM NEPHOJUYECKH 3aCTOHHOTrO MOBEPXHOCTHOTO
yenaxuaenus [9, 10]. [pynmoBbie pa3nudusi 31I0BHATBHBIX TTOYB OTPEACIISIOTCS
JMaHAMAPTHO-TEOXUMUYECKIMHU YCIOBUSME. B CTENHOI 30HE AI0BUAJILHBIE TI0-
YBBI 3aITaIMH BBIACILUTICH KaK OCOJIOACIEIC MTOYBEI, Ha IOTe Ta&KHON 30HBI — KaK
rHIPOMOPGHBIC BAPUAHTHI MOJ30IKUCTHIX MOYB. [IpeniokeHrne 0 BBIICICHUU B
KJIACCU(HKAIINH TI0YB TEPEXOTHOTO ITO30IMCTO-COIOHIIOBOTO TOYBOOOpa30Ba-
Hus [11], kak 1 cOOCTBEHHO NMIOBHAIBHO-TJICEBBIX MOYB, HE MOJYYUIIO Pa3BH-
THSI B POCCHHCKOH IIKOJIC TIOYBOBENICHUS. B MEXyHAPOIHBIX KIIACCH(DHKAINIX
AIIIOBHAJILHBIE TTOYBBI C PE3KO JU(PPEepEeHIIMPOBAHHBIM 110 TPaHYIOMETPUIECKOMY
cocrtaBy npoguiieM oTHECeHBI K pedeparnBHoii rpyriie miaHoconei (Planosols),
00BbeIMHSIONIEeH BeCcbMa Pa3HOPOHBIE 110 FEHE3UCY U CBOMCTBAM MOuBHI [ 12—16].

Lenp HacTOsIIEH pabOTHI — MCCIEIOBAaHNE TCHE3NCA H YTOYHEHHNE KIacCu(pu-
Kalli¥ TIOYB 3anajivH, (POPMHUPYIONIUXCS B MOJATACKHBIX JaHmadTax Ha TeppH-
Ttopun OO6B-TOMCKOTO MEKTypeUbsl.
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Marepuajbl 1 METOANUKH UCCJIET0BAHUS

OOBEKTH UCCIICIOBAHMS PACIIOJIOKEHBI Ha tore ToMckod oOiacTu (MexIy
84°—-84°55'B.1 u 56°-56°48 c.1r). Mexnaypeube O6u u Tomu xapakrepusyercs
371€Ch CIOKHBIM TeOMOP(OIIOTHISCKIM cTpoeHrneM. OCTaHIB IpeBHEN paBHU-
HBl pacuJIEHEHbl Pa3HOTO BO3pacTa JIOKOMHAMH JIPEBHEro CTOKAa. [ pyHTOBBIE
BOJIBI 3aJIETAIOT Ha TyOnHe Ooliee 5 M. B cooTBeTcTBHU ¢ TeOMOP(OIIOTHIECKUM
cTpoeHneM (GOPMHUPYETCS M CTPYKTypa MOYBEHHOTO MOKPOBa. [ CyTIIMHUCTBIX
pPaBHUH XapaKTepHO (GOPMHUPOBAHUE TOATAEKHBIX JTAaHAIA()TOB ¢ TIpeolIIa aHm-
€M CepbIX IOYB, JUIS CJIOKEHHBIX IECKaMH U CyINEeCsIMU JIOKOUH JPEBHETO CTO-
Ka — COCHSIKOB ¢ allb(erymycoBbIMH MouBamu [18]. Ha mimockux moBepxXHOCTIX
npeBHUX paBHUH O0b-TOMCKOrO MEKAypeubsi, CIOKEHHBIX JIECCOBUIHBIMU CY-
DIMHKaMH, 3aMaJdHBl SBISIOTCS Ba)KHBIM KOMIIOHCHTOM JaHAmadTa, 3aHuMast
3HAYHUTEIBHYI0 YacCTh CEJIbCKOXO3SHCTBEHHO OCBOCHHOW TEPPUTOPHHU. AHAIM3
KOCMHYECKUX CHHMKOB BBICOKOTO MPOCTPAHCTBEHHOTO Pa3peIICHHs MTO3BOJIUII
BBISIBUTH Pa3HOOOpa3He JIECHBIX KOJIKOB Ha MEXAypeube, NPHYPOUCHHBIX K 3a-
maJinHaM Pa3HOTO THMA U pa3Mepa, B KOTOPHIX NMPOBOAWINCH Ha3eMHBIC HCCIIe-
noBanus. OpAWHALUS PACTUTENIBHBIX COOONIECTB KOJIOYHBIX 3alla/iuH 110 TPaju-
CHTY YBIIQ)XHEHHUS, TIPOBEACHHAS HA OCHOBE CTAHIAPTHBIX SKOJOTHIECKUX IITKAI
JLT. Pamenckoro [19], ucronbp3oBaHa AT OLIEHKU pa3HOOOPA3Us SKOIOTHUECKUX
YCIIOBUI (OopMHUpOBaHUs TI0UB 3armaguH. COBPEeMEHHBIA PaCTUTEIHLHBIA TTOKPOB
3amajiMHBI ONpeJIelsieTCst ee pa3MepaMH U 00beMOM HakarInBaeMoi Biard. J{is
HETTyOOKHMX 3aIainH XapaKTePHBI TAIIOPOTHUKOBEIC I MEJIKOTPABHBIC OCHHHUKH.
C HapacTaHUEM YBIQXXHECHUS B HUKHEH YaCTH CKJIOHA MOSIBIISICTCS] YePEMYXOBBIN
MIOJIECOK, a B IIEHTPE KOJKA IOCEIIeTCs HBa U (POPMHUPYIOTCS BHIMOUKH, KPYII-
HBIE KOJIKU 3200JI04YEHBI.

Hamu mccnenoBanbl psasl MOYB B THIWYHBIX UIST TEPPUTOPHH 3allainHAaX,
pa3IHYaomuXcs IIOMA/ABI0 BOA0CO0Opa M MPOAODKUTEIFHOCTEIO 3aCTOS BIIar
B WX ICHTPaJbHON YacTH. BepXHre BHITONIOKEHHBIC YaCTH CKIOHOB KOJOYHBIX
3amajiiH, TpaHUYallye ¢ ManiHeil, 0ObIYHO 3aHATHI Pa3HOTPABHBIMHU U MAINOpoOT-
HUKOBO-Pa3HOTPABHBIMH O€pe3HSKaMH M CMEIIaHHBIMH Oepe30BO-0CHHOBBIMH
necamu Ha cepbix (p.395) u TemHo-ceprix (p.393) nousax. CocTaB MOYBEHHOTO
MTOKPOBA 3aIaANHBI OIPENENIeTCS e pa3MepaMu. B c1aboBpe3aHHBIX 3alaJiHaX
HeOoubIoro pa3mepa (1o 50 M B jMamMeTpe) BBISBICHBI DIFOBO3EMBI JIEPHOBBIE
(p.394). [lpu yBenmuveHnn mIyOHMHBI B pa3MepoB (BOPOHKOOOpa3HbIC W OJFOIIE-
o0pazHble 3anaauHbl ITyouHoM 10 150 cMm u auamerpom 10 90 M) popmupyrores
20B03EMBI MeTamMopdudeckue (p.392) u 3mr0B03EMBI TUITHYHBIC. [[eHTPBI TAaKUX
MOHW)KEHHUN 3aHATHI MEPTBOIMIOKPOBHBIMHU HIIH KPYITHOIIAIOPOTHUKOBBIMU Yepe-
MYXOBBIMHE 3apOCIISIMH C Pa3PEKCHHBIM APEBECHBIM MOJIOTOM U3 O€pe3bl M OCHHEI.
B 3amaauHax ¢ IUIOCKUM THOM ¥ TPOJOJDKUTEIBHBIM 3aCTOWHBIM YBIAXKHECHU-
eM (OpMUPYIOTCS PsIBI TIOYB TITyOOKOM TiieeBol Tpanchopmaruu. B TpaH3uT-
HO-aKKyMYJISITHBHOM YacTH TOJIOTUX CKJIOHOB TaKWX 3aIlaJiMH MOJ Oepe3HsIKaMu
XBOIIIOBBIMH HITH OCOKOBBIMHU BBIICIIAIOTCS AIIFOBO3EMBI TIEPETHOHHO-TICEBATEIC
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KOHKpeIMoHHBIE (p.396), a B IEHTpalIbHOH, HanboJee TITyOOKOH YacTh 3araju-
HBI, — 3J1I0BO3EMBI TieeBbie (p.397) mon UBHIKAMU OCOKOBO-3J1aKOBBIMU. B 11eH-
TPaJbHOW YacTH OOIMIMPHBIX 3allaJiH C BBIPAKCHHBIM IIOCKAM THHIIEM U TI0-
CTOSIHHBIM M30BITOYHBIM YBIAKHEHHEM (OPMHUPYIOTCS IITUTEIBHO OOBOTHCHHBIC
TOPQSHUCTHIC MMOYBBI O] Ca0CITLHUKOBBIMU (DUTOIIEHO3aMHU C MBOH TIETIEIBHO-
cepoil. DT cooduiecTBa GOPMUPYIOTCS Ha MOCIEAHUX CTaIUSAX TUAPOMOP(HOM
TpaHC(pOpMaIINH MUHEPATBHBIX MOYB, TOCIIE KOTOPOH B 3aaiHaX HAYNHAIOT Ha-
KaIuTUBaThCsI TOP(SHBIC OTIOKCHHUS.

OCHOBHBIM METOIUYECKUAM ITOIXOIOM SIBIJIOCH IPOBEACHUE COMPSIKCHHBIX
MMOYBEHHO-IKOJIOTUUECKHAX HUCCICIOBAHUI: yCTAHABIUBAIUCH B3aUMOCBS3H
THIPOJIOTHYECKUX YCIIOBUH, TIOYB M PACTUTEILHOCTH. B JaHHO# pabore MbI
MPUBOUM XaPAKTEPUCTUKY MHHEPaIbHBIX MOo4B. OOpa3ilbl MOYB OTOMpPAIKCH
U3 TIONHOMIPO(MIBFHBIX TOYBEHHBIX pa3pe3oB, Jalee — M3 MOYBCHHOTO Oypa ¢
mraroMm B 20 cm g0 nry6uns! 270-300 cMm. AHanu3 0Opa3loB MOYB BBINOIHEH
cTaHmapTHEIMU Metofamu [20, 21]. OnpeneneHbl GOpMBI COCTUHCHHH XkKelie3a B
BoITsDKKax backomOa (Fe mup, Fe aut ykc), Tamma (Fe okc) u Mepa-/Ixxekcona
(Fe nut). Paccunransr: kpurepuii okcuporenesa (Fe aur : Fe Ban), Heopranu-
yeckoe amopgHoe xene3o (Fe a = Fe okc — Fe nup), cmabooxpucramin3oBaH-
Hoe (Fe cnoxp = Fe aut ykc + Fe mup — Fe okc), cuimpHOOKpHUCTAINTN30BaHHOE
(Fe coxp = Fe nut — Fe aut ykc — Fe nup) [22, 23]. KoHkpeunu BeIASISAIUCH MO-
KpBIM ITpocenBanneM Ha cute 0,25 MM, B HUX OTIPEICICHBI JKelIe30 U MapraHel] B
1 n cepHOKHUCION BBITSDKKE. B KauecTBe aHATMTHYECKUX KPUTEPUEB THATHOCTH-
KM TTOYB paccMarpuBaiuch: kodddunuent [lseprmanna (K = Fe oke / Fe nuT)
[22], koaddunuent crenenu ruapomopdusma (Fe/Mn) [24, 25]. Cucremaruka
MOYB OCHOBBIBaJIach Ha «Kiaccudukaruu u quarnoctuke mous Poccum» [17].

Pe3ysbTarsl HccieqoBaHNus U 00Cy:KIeHIe

[IpoBenenHble UccienOBaHUS MOKA3aIM, YTO [TOYBBI, IPUMBIKAIOIINE K 3alla-
JIMHaM, Pa3BHBAIOTCS Ha KapOOHATHBIX IECCOBUIHBIX CyIIMHKaX. [Ipu aTOM Tem-
HO-CEpbIE IIOYBbI B BEPXHEN YacTU CKJIOHOB 3allaJiMH HECKOJBbKO OTIMYAIOTCS OT
TUIMYHBIX CYTITUHUCTHIX TI04B OO0B-TOMCKOrO MEXIypedbst Oosiee TITyOOKHM BbI-
mienayrBanueM kapOoHatoB (250—270 cm). ['yMycCOBBIif TOPU30HT TEMHO-CEPBIH,
MOIITHOCTBIO 70 45 cM, KOMKOBaTO-3epHUCTBIH, ¢ 00MIIMEM KOpHEH, XapaKTepusy-
€TCsl BRICOKMMU TTOKa3aTeIISIMU BOJOIPOHUIIAEMOCTH, YTO 00€CIIeINBaET OBICTPOE
BIIUTHIBAaHHE TIOBEPXHOCTHOH Bard. B HIDKHE 4acTH r'yMyCOBOTO TOPH30HTA XO-
POLIO BBIpa)KeHBI IATHA OcBeTIeHus. [lepexon k TekcTypHOMy ropuszoHnty (B) B
(hOHOBBIX TIOUBAX KAPMaHUCTHIN, XOPOLIO 3aMETEH 0 OKpacke U mioTHocTH. Coo-
CTBEHHO TEKCTYypHBIC TOPU30HTHI HEOONBIION MOITHOCTH, Oyphle MIN KOpUYHE-
BaTO-Oypble, YIUIOTHEHHBIE, C HESICHO BBIPAXKEHHOH IIIBIOUCTO-KPYITHOOPEXOBATOM
CTpyKTypol. Ha cTeHkax mop u TpeliuH 3aMeTHbl TOHKUE KOPUYHEBBIE KyTaHbI.
OTmeuaeTcs ITyOoKoe MPOHMKHOBEHHE TBUIEBATHIX CKEJIETaH 10 MeKarperaTHbIM
TpenrHaM. [Iepexoy kK mouBooOpasyroIei mopojie MoCTECeHHBIMH.
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B smoBo3émax ryMmycoBbIe TOPHU30HTBHI CBETIIO-CEphIe, HEOOIBIIONH MOITHO-
CTH, KOMKOBATO-TIOPOIIUCTHIE, MOKPBITHI, KaK MPaBUIIO, C MOBEPXHOCTH OIAIHO-
JIUCTOBOW TIOJICTHIIKOM WIJIM HEOOJBIIIMM 110 MOIIHOCTH MEPEerHOWHBIM TOPHU30H-
ToM. COOCTBEHHO T'YMYCOBBII TOPU30HT BBIJIENIACTCS HE Beera. Yaiie B mpoduiie
(hopMHUpyeTcsl TIEPEXOIHBIH T'YMYCOBO-3JIFOBUATBHBIN TOPH30HT. DIFOBHABHbIC
TOPU30HTHI TalieBO-OeJiechle, JEeTKOCYINIMHUCTBIE, MOPUCTbIE, C 3aMETHOH Tro-
PHU30HTAIBHON CIOUCTOCTHIO. B OKpacke ropu3oHTa 4acTo 3aMETHBI OXPHUCTHIE
MATHA, BCET/Ia PUCYTCTBYIOT OPTIUTEHHBI, YTO CBUACTEIBCTBYET O MEPEMEHHBIX
YCJIOBUSIX YBIOKHEHUSI. B yCIIOBUSAX JITUTEITLHO N30BITOYHOTO YBIKHEHHUS AITHO-
BHUAJIbHBIN TOPU3OHT MPUOOPETAET CH30BaThle OTTEHKH. MOIHOCTD AJIIOBHAIb-
HOW TOJIIIY KaK B (DOHOBBIX [TOYBaX, TaK M B IIOYBAX 3allaJIMH BapbUPYET HE3HAUH-
TeJbHO 1 Onu3ka k 60 cMm (puc. 1).

p- 393 p. 394 p. 396

p. 397

p. 392

Puc. 1. IIpodumu nous O6s-Tomckoro mexxaypeuss (¢poto A.I. [Troxapesa):

p-393 — TemHO-cepast; p.394 — 21Mr0BO3EM IEPHOBBIN; P.392 — A1MI0BO3EM MeTaMOPPUICCKH;
P-396 — 21MI0B03EM KOHKPEIIMOHHBIN TIEPETHOHHO-ITIEEBBIN; p.397 — 2III0BO3EM TIICeBBIi
[Fig. 1. Soil profiles of the Ob-Tom interfluve: p.393 - Dark grey forest soil;

p-394 - Sod eluvozem; p.392 - Metamorphic eluvozem; p.396 - Humus-gley
concretionary eluvozem; p.397 - Gley eluvozem. Photo by AG Dyukarev]

CpenuHHbIE TOPU30HTHI SIIOBO3EMOB IIOTHBIC, TSKEIbIE 110 TPaHyJIOMETPH-
YECKOMY COCTaBy, I'pYOOIUTUTYATHIC IO CIOKCHHIO, MPaMOPOBHIHBIE Ha Cpe-
3€, KOHTPACTHO OTJEISAIOTCS OT DIIOBUAIBHOTO TOpu30HTa. DOPMHUPOBAHUE UX
CBSI3aHO C IPOLIECCAMU MPOCAJIKU M IEePEyNaKoBKU JIECCOBBIX OTIOKEHUH IpU
Pa3BUTUM 3allaJMHBI B TIOCTKPUOTEHHYIO 3MO0XYy. B nmanbHeiieM pacTpeckuBa-
HHUE B (QU3UUCCKUX IUKIAX Pa30yXaHUs—yChIXaHUS IPUBETO K TPEIIIHOBATOCTH
MOBEPXHOCTH MOACTUIIAIONIEH MOPOABI, 3aCBIIKE OTMBITOTO Melko3eMa. Takum
00pa3zoM, CpeINHHBIC TOPU30HTHI TOJIBKO YCIOBHO MOKHO OTHECTH K TEKCTYp-
HBIM: JUIi COBPEMEHHOM IMOYBBI ATO MOJCTHIAIOMIAs mopoaa. PactpeckuBanue
U TIepeopraHm3aIisi ¢€ MOBEPXHOCTH TO3BOJIAET BBIICIHTH METAMOP(IUCCKIHA
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TOPHU30HT, a TIOYBBI OTHECTH K THITY JIMIOBO3EMOB MeTaMopdudeckux. OTMeTnM,
4To KJIaccuduKanus mous Poccun He npegycMarpuBaeT BblICIEHHE ITIOBO3EMOB
MeTaMopdraeckux. OTHAKO KaK OTKPHITasi CHCTEMa OHA HE IPETSTCTBYET pac-
HIMPEHHIO KJIaCCH(UKAIMOHHBIX IPaHHUIL.

[Tepexon OT 3TFOBHAIILHOTO TOPH30HTA K «TEKCTYPHOM TOJIIE» HEOONIBIION
MOIIHOCTH XOPOIIO 3aMeTeH IO OKpPacKe M IUIOTHOCTH. TeMHO-Oypble KyTaHBI
penKue, TOHKHAE M 3aMETHBI TOJBKO Ha CTEHKAX KPYITHBIX MAaruCTPAIBHBIX ITOP U
TPEIIVH B CaMOW BepXHel 4acTu ropusoHTa. [IprcyrcTBue B npoduie gaxe He-
OOITBIIIOTO 110 MOITHOCTH TOPH30HTA C IPHU3HAKAMH WILTIOBHUPOBAHHUS TI03BOJISIET
OTHOCHTb HCCIIe/lyeMble TIOYBBI K DIF0OBO3EMaM IIIMHOCTO-HUILTIOBUHMPOBAHHBIM.
[lo pa3zmemy mut B Hamboee THAPOMOP(HBIX BapHaHTAX AIIIOBHAIBHBIX MOYB
3aMeTHBI OXPHUCTHIE TUICHKHU. B 21oBo3éMax 1iieeBbIX Ha IIOBEPXHOCTH (hOPMUPY-
FOTCSI HEOOIIBIIINE TI0 MOIIHOCTH TIEPETHONHbBIE TOPU3OHTHI, DITIOBHATILHBIC TOPH-
30HTBI CH3bIe, 0ECCTPYKTYPHO-TIIBIONCTHIE, III0THBIE. Hibke B moyBooOpasyroreit
MTOPOJIC TIPH3HAKH OTTIECHHS IOCTETIEHHO 0CIa0eBaloT.

B epanynomempuueckom cocmage mpeoONafalomas KpyMHONbLUICBATAS
(bpakmusa, xapakTepHas Ui JECCOBHIHBIX CYINIHHKOB (45-49%), paBHOMEpHO
pacrpeziesieHa Ha BCIO MIyOuHy npoduieit mou. CozmepaxaHue MEJKOIECUaHOi
U TIBUIEBATHIX (DpaKIuil Takke BeChMa HE3HAYUTEIHFHO BapbUPYET TO MPOQHIIIO,
YTO SBJISETCS [0KA3aTeNIeM HCXOJHOW OJJHOPOHOCTH COCTaBa OTiIoKeHuit. OHo-
POAHOCTH TOYBOOOPA3YIOIINX MOPOI MOATBEPIKIACTCS M TaHHBIMHU TPaHyIOMe-
TPUUYECKOTO COCTaBa, PACCUMTAaHHBIMU Ha 00€3bICHHYIO HaBeCKY (puc. 2). 3aech
OTMEYAETCs] OTHOCHTEIHHO POBHOE pacIpeneicHhue B MpO(UIIe MPaKTHICCKU
BCEX TpaHylIoMeTpuiecKuX (pakuuii. B To sxe BpeMs 1ist BCeil IpyIIbI ITOYB Xa-
PaKTepHBI BRICOKAsI KOHTPACTHOCTh PACIpeIeIeHIs WINCTON (pakunu, obenHe-
HUE 2JTIOBUATILHBIX TOPH30HTOB Oe3 000TallieHNs HIKeeKalHX.

[Ipr HeOONIBIION MOIIHOCTH TOPU30HTOB, OOCAHEHHBIX HJIOM (CM. pHC. 2),
npodwiib (HOHOBBIX IOYB XapaKTepHU3yeTcsi JOCTATOYHO BBICOKOH KOHTPACTHO-
cThto. CreneHb TekecTypHOl nuddepennmarnmm npopwis GoroBbix mous (K) mo
pacnpeneseHuto UaucTou Gppakuuu Bappupyet ot 1,88 10 2,10 (Tabnuua). [Iposs-
nsieTcsl B (DOHOBBIX ITOYBAX W HAKOIUICHHE B CPESANHHBIX TOPH30HTAX «UJIA) OTHO-
CHUTEJBHO MTOYBO00OPA3YyIOLIEH MOPO/bI, YTO CBUETENBCTBYET 00 €T0 UITIOBHAIIb-
Hoii mpupoze. C pa3BUTHEM JITIOBHAIBLHOTO MPOIecca KOHTPACTHOCTD TPOMUIIS
MOYB TI0 TPaHyJIOMETPHYECKOMY COCTaBYy BO3pacTaeT M HAHOOJIBINUX 3HAYSHUIT
JOCTHTAeT B 2MIOBO3EMe MeTaMopduueckoM. B TireeBaThIX M KOHKPEIIMOHHBIX
BapHaHTax OBO3EMOB JddepeHralys no WIMcToi (Gpakiuu MeHee BbIpa-
JKEHa, TIOCKOJIBKY TIPOSIBIISICTCSI Ha (POHE CMEIICHUS MaKCUMyMa e€ COlepKaHus B
6onee mrydoxue ciou nouB (mrydxe 120 cM). OfHAKO CTENeHb TEKCTypHOM Tud-
(epeHnmanmy, Kak OTHOIICHUE COJCPIKAHMS MINCTOH (PPAKIINU B «TEKCTYPHOMY
TOPU30HTE K €r0 COICPKAHUIO B AMIOBUAIBHOM, HE OTPakaeT TeHETUUECKYIO CyTh
muddepennanyu npodwist. boiee HaDISATHBI, 0COOCHHO B CIIy4ae JJIIOBHAIb-
HBIX TIOYB, KO3((UIUEHTHI BbIHOCA U HakomieHus. Koadduiuent BeiHoCa (KB)
MTOKA3bIBACT, HACKOJIBKO DJTIOBHAIBHBIC TOPU30HTHI OOCTHEHBI WINCTON (ppaKIi-
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el OTHOCHTENIBHO TI0YBOOOpasyroriel mopossl. Kosddurment nakoruienus (Ku)
OTpaxkaeT 00OraIleHHEe CPSTUHHBIX TOPU3OHTOB MEJIKOIUCIICPCHBIMU YaCTHI[AMHU
OTHOCHTEJIBHO MIOYBOOOPA3YOIIEH MOPOIBI.

p.393 p.392 p.396

a b a b a
0 50 % 50 % 50 9 50 % 100 O
L L L ! )

50 —

150 —

I'my6una, cM [Depth, sm]

B B2 E5: ¢ s e
Puc. 2. I'panynomeTrpuydeckuii cocTaB MoYB:

a — Bce dpakuun; b — 6e3 wincroit ppakuun. Juamerp yactui, mm: / — 1-0,25; 2 - 0,25-0,05;
3-0,05-0,01; 4 -0,01-0,005; 5 — 0,005-0,001; 6 — <0,001. Ha3Banust mo4s cM. Ha puc. 1
[Fig. 2. Soil texture: a - All fractions; b - Without clay content. The particle diameter in mm: / - 1-0.25;
2-0.25-0.05; 3 - 0.05-0.01; 4 - 0.01-0.005; 5 - 0.005-0.001; 6 - <0.001. For soil types see Fig. 1]

300

Ioxazarenu AuppepeHunanuu LIKMCTON Ppakuuu B npoduiie no4s
[Parameters of the clay fraction differentiation in the soil profile]

OrHome- IlouBbl, pa3pes [Soils, profile]
oue Temuo- Cepass | DroBo3ém | DIroBO3EM OmoBo3éM | DimoBO3EM
HHE conep- cepast (p.395) | mepHOBBI | MeTaMOpUUe- | KOHKPEIIMOH- | TJICEBBIH
"‘i‘r‘;“" lma (p.393) |[Grey forest| (p.394) CKuit bl (p.396) | (p.397)

[ etc ai’_ [Dark grey soil] [Sod (p-392) [Concretionary [Gley
content ratio | g st soil] eluvozem] | [Metamorphic eluvozem] cluvozem]
in horizons] cluvozem]

Ke=EL/C 0,59 0,48 0.46 0,25 0.35 0,44
Ku=(B)/C 1,12 1,24 0,93 0,92 0,93 0,96
Kn=(B)/EL 1,88 2,06 2,12 4.44 2,65 2,17
Note: KB - Delivery rate; Ku - Accumulation coefficient; Kn - the degree of textural differentiation o

background soil profile].

[IpoBenennsle pacyeThl MOKA3bIBAIOT, YTO HA 00meM ()OHE >SIIOBHANLHO-
ro BeiHOca (KB = 0,48-0,59), npu3Haku WUTIOBHATEHOTO HAKOTUICHUS] MIUCTOM
(bpakiuu 0OHAPYKUBAIOTCS TOJBKO B (POHOBBIX CEPBIX M TEMHO-CEPHIX MMOYBAX
(Ku = 1,12-1,24). B nouBax 3amajguH Ha (poHE WHTEHCHBHOTO AIIIOBUATBHOTO
BbiHOCa (KB = 0,25-0,35) mumroBHalibHOE HAKOIIIICHHE ¢1a00 BBIPAKEHO HITH HE
BoIpaxkeHo BoBce (Ku = 0,92-0,93), 4To COOTBETCTBYEeT UX OIpPEICICHUIO KaK
9IIOBO3EMOB. BBISIBIICHHBIC TEHICHIINN Pa3BUTHS B HCCIICTYEMOM PSTY TIOYB TI0-
Ka3bIBAIOT, YTO HanOOJee KOHTPACTHBIM MO CIOKEHUIO MPOoQuiIb (GOpMUPYETCS
B JJIIOBO3EMAaxX METaMOP(PHUICCKHX U KOHKPEIHOHHBIX, KOTOPBIC MPHYpPOUYCHBI
K HerTyOOKHM 3amajJiHaM BOPOHKOOOPA3HOTO THUIA W HIKHEHW YacTH CKJIOHOB
Oonee KpymHBIX 3anmanuH. CIeayeT OTMETHTD, 9TO TI0 KOA(P(UITHEHTY «HaKOTLIe-
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HUSD» UCCIICIOBAHHBIC STIOBO3EMBI PAa3IHYAIOTCs HE3HAYUTEIBHO, UTO TAKXKe MO~
TBEP)KAAET JTUTOTEHHYIO MPUPOTY X HEOAHOPOTHOCTH IO TPAHYIOMETPUYECKO-
My COCTaBy. B 1e1oM MO)KHO OTMETHTB, YTO IO TTOKa3aTessiM auddepeHmarim
POQUIIS UCCIICAOBAHHBIC TOYBbI BHICTPAUBAIOTCS B JIOTHUECKUE PSIBI, OTpaka-
OIIHE 3aKOHOMEPHOCTH Pa3BUTHS IIMIOBHAIBHOTO TIPOIIecca:
KB =Tc<C<D3r<9na<3mc <DwM;
Ku=C>Tc>Dr>Dn > Dnc > Dwm;
Kn=Tec<C<3r<3xa<3nc <M.

CoracHO TIPOBEACHHBIM paHee WCCICAOBAHUSAM, HIDKHSS TpaHHUIIA TOINIIH,
npeodpa3oBaHHON Cy()(HO3MOHHO-IPOCATOUHBIMU MPOIIECCAMH, BECbMA yCIOBHA
U OTIPENIeISICTCS 0 YMCHBIICHHUIO TUIOTHOCTH CIIOXKEHUS. SIBICHUS MPOCAIKH H
cybdo3un onpenenwii pazIuyuus B CIOKEHUH 3alaMHHOTO KOMILJIEKCa IMOYB.
Taxk, TUIOTHOCTH CIIOKEHHUS TYMYCOBOTO TOPU30HTA (POHOBBIX TEMHO-CEPBIX MOYB
BappupyeT B npenenax 1,0-1,2 r/cm® u yBenuunBaeTcs B WUTFOBHAIBHOW YaCTH
npodus 1o 1,4 r/em® (puc. 3). B amoBo3éMax ke IIOTHOCTh CIOKEHHUS yiKE B
SITFOBUAITBHBIX TOPU30HTAaX Bo3pacTaet 7o 1,5—1,6 r/cM®, a HibKe, B CPEIMHHBIX TO-
PH30HTAX U [MOYBOOOPA3yOIIeH moposae, ocTuraeT 3HadeHus 1,8 r/cm®. CTois BbI-
COKHE Pa3nyus B IUIOTHOCTH U KOHTPACTHOCTH PACIIPEICICHUS WINCTON (pak-
Y TIO3BOJIIOT PacCMaTpUBATh NPO(IIIH TTIOYB KaK IIE€A0-TUTOTCHHBIN IBYUICH.

Bricokoe cozmepxkanue pa30yXaroIux Mpyu U30bITOYHOM YBIAKHEHUHU TIIMHU-
CTBIX YaCTHUI] MPAKTHYECKH MOITHOCTHIO MCKIIIOYAeT pagralbHOe MepeIBIKCHIE
IpaBUTALOHHOM Bnaru. BomonpoHUIIaeMoCTh C MOBEPXHOCTU TEKCTYPHOTO To-
PHU30HTA JIEPHOBO-TIOA30IMCTHIX MMOYB PENKo TpeBbimaetr 1 MM/4 [26]. B amro-
BO3eMax JK€ 3Ta BEIMYMHA MOXKET OBITH €Illeé MEHbIe. B 3I0BHATBHBIX TOPH-
30HTaX pajJuayibHas QUIBTPAIUs COCTaBIsIeT 6—8 MM, a JarepaibHas B 2—3 pa3a
BoIie [27]. [ToaToMy UMeroIre TOHKOIIITUTYATOE CIOKEHHIE dITIOBUANIbHbIE TOPH-
30HTBI, HECMOTPS Ha TOCTATOYHO BBICOKHE 3HAYCHUS IUTOTHOCTH, oOecrieunBa-
0T BO3MOXKHOCTb JIaT€PaIbHOTO TIepe/IBKEHHs CBOOOTHON BJIard M BEIHOC MPO-
IyKTOB TIEJIOT€He3a 3a MpeAeisl 3amaanH. Hapsaay ¢ ncmapenuneM m ecyKuuei
TPELIMHOBATOCTh HEOIVIEEHHBIX BapUaHTOB AIIIOBO3EMOB M JIaT€palIbHBIA CTOK
SIBJISIFOTCSL OCHOBHBIMH ITYTSIMH CpaO0TKY HAKOITUIEHHBIX B 3allaInHaX TAJbIX BOI.
[Ipu sTOM narepaibHasi MUTPAIHS BIard U 00SCIIEUNBACT «KIACCHUCCKYIO» Ta-
penkooOpasHyto GopMy 3amaauH B IECCOBUIHBIX CYTIINHKAX.

Tymyc u ¢uszuxo-xumuueckue ceoiicmea nous. Conepxanue rymyca B ¢o-
HOBBIX TEMHO-CEPBIX TI0UYBaX BBEICOKOE M BaphHpyeT oT 9% B BepXHEU 4acTH Ty-
MYCOBOTO ropu3oHTa 10 4-5% Ha rnyoune 40 cm u 1,5-2,0% Ha niry6une 50 cMm
(eMm. puc. 3). 'yMyc rymaTHOTO THIIa UMEET BBICOKOE, Ja’kKe ISl TEMHO-CEPhIX
noyB, otHomenune Crx/Cox (2,5-3,0). B ero cocrase npeobinaaarot nepsast 1 BTO-
pas ¢paknuu rymuHOBBIX KUCOT (I'K-1 un 'K-2). TloBbimienue comepkaHus B
HIDKHEH 9acTH I'yMYCOBOTO TOPH30HTa TYMUHOBBIX KHCJIOT U PACIIMPEHUE OTHO-
menns Crx/Coxk (cM. puc. 3) 10 HETUITUYHBIX JUII TEMHO-CEphIX 1mouB (3,5-4,0)
CBUJICTENBCTBYIOT WM O €r0 PEIMKTOBON MPUPOJIE, I O CKPBITOH (a3e dIroBH-
AIIBHO-TIICEBOTO TIPOIIecca, KOTa HAYMHACTCS BRIHOC HAaHOOJIee TTOIBIKHON da-
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cTH rymyca (QpyabBOKHCIIOT), HO MOP(OJIOTHUSCKUE TTPU3HAKH €Ilie HEe TIPOSIBIIS-
1oTcsl. PaHee moqo0HbIH THIT TyMYCOBOTO PO UIIst ObLT BBISIBIICH B TEMHO-CEPBIX
KOHTaKTHO-OIJICCHHBIX TI0YBaX KOJIOYHOM jiecocTen TaMOOBCKo paBHUHBI [28].

<0,001 mm, % pH BoztHbII prater Ca+Mg, MMom,/ 100r II10THOCTS, T cM ™ [Density, g cm™]
10 20 30 4045 5 55 65 7 20 08 1 12 14 16 18
O 1 1 1 1 1 1 1 1
0
50 4 i 504
= 1004 P393
%100 1 1 = p3%5
ﬁ —
] p394
& 150-
= 150 4 4 [110THOCTS, T cM™3
s 08 1 12 14 16 1.8
[5) 4 — p393 o I U P |
=) — p395 J
g 2004 p394 i
O - P -
E“ | 50
5 J p392
250 g 1004 — 3%
d | — p97
300 - 4 150~ - 0
¢ [Humus], %
<0,001 1, % pH BO}:[HLH/I pHWater Ca+Mg, MMonL/lOOr 0 y;wy4[ 6 8]’ 18
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0
50 . .
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) 4
S Crk : CK [Chumic acids/Culvic acids]
2 150 4 q q 0 1 2 73 4
= i 0
< 392
< I
200 B B
= — p39% 20
‘% 1 — p397
~ 250 B 40
— P393
7 60 — p39%
300 - - — p392

Puc. 3. du3nko-xuMU9YeCKre CBOMCTBA MTOYB
[Fig. 3. Physical and chemical properties of soils]

I'ymycoobpa3oBanre B IMIOBHATBHEBIX MTOYBAX CBS3aHO C OCOOEHHOCTSIMH BO-
JTHO-BO3/IYILITHOTO peXuMa. BpeMeHHOe MOBEPXHOCTHOE 3aTOIICHUE U IepeyB-
JIQ)KHEHHUE [10YB B LIEHTPAJIbHOMN YacTH 3arauHbl C OCIEAYIOLUIUM UCCYLIEHHEM
3aTpyAHSET pa3BUTUE KOPHEBBIX CUCTeM pacTeHuil. [lostomy ams »mroBo3EMOB
XapaKTepHbl HaKOIUIEHHWE HA IIOBEPXHOCTU OINAJAHO-JTUCTOBOW IOACTHIIKH U €€
ObicTpas MHHepanu3anus. Pa3BUTHE NEPErHOMHOrO TOPU30HTA CIOCOOCTBYET
MTOAKHCICHHUIO TI0YB, OBBIIICHUIO IOABIKHOCTH TyMmyca. Hebompimoe Hakorie-
HHUe rpy0oro rymMyca OTMEUAaeTcsi TOJNBKO B IOBEPXHOCTHBIX MUHEPAIBHBIX TO-
pHU30HTax. B >IroBHaIbHEIX jke TOPU3OHTAX yxe Ha Tiryomne 30 cM comepkaHue
rymyca peako npesbimaet 0,5%. I'yMyc 3m0BHaNBHBIX TOYB 3aaUH IPEUMY-
IIECTBEHHO T'yMaTHO-(YJIFBATHBIA M XapaKTePU3yeTCs] BEICOKMM COZICpPYKaHUEM MO-
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OmIbHBIX (pakiuii TyMHHOBBIX KuCHOT (I'K-1) u ¢yneBokucnor (OPK-1a u OK-1).
Conepkanrie (pakiuil TYMHHOBBIX U (DYJIbBOKHCIIOT, CBS3aHHBIX C KaJIbI[HEM
(I'K-2 u ®K-2), Huskoe. [TokazareneM BHICOKOW MOOMIBLHOCTH TyMyca SIBIISICTCS
y3koe otHomenue Crxk/Cox (1,0-1,2) B a:moBHanbHOM U 0COOEHHO B TIEPEXOAHOM
amoBHaibHO-MeTamMmopudaeckom (0,6—0,8) ropusonTax. CrerneHb ryMupuKaum
3HAUUTEJBHO HIDKE, 4eM B (DOHOBBIX MOUBaxX, — 25-30%.

KapOonats! B ouBax 3amauH BBIEIOUCHBI TITyOOKO 33 PE/IeIIbl IIOYBEHHOTO
npoduiisi, B TO BpeMsl KaKk KapOOHATHOCTh — XapaKTEPHBIA MPU3HAK MOKPOBHBIX
NECCOBUIHBIX CYIIMHKOB, SIBJISIOIIMXCSI TTOYBOOOPA3YIOIINMHI ITOPOIaMU Ha FIC-
creyeMoit Tepputopuu. [yOoKHit BEIHOC IIETOUHO-36MEIbHBIX 3JIEMEHTOB OIpe-
JeTsIeT HU3KYI0 HACHIIICHHOCTH OCHOBAHMSIMH U KHCIYIO PEaKIHIO CPEeNbl MOYB
HE TOJBKO B AITIOBHAIIBHON YacT Npoduid, HO M Ha 3HAYMTENLHON IIyOuHE (CM.
puc. 2). ConeprkaHue >x¢ OOMEHHBIX OCHOBaHHI KOPPEIUPYET C pacrpeielieHHeM
B IPOQIIIC TIMHUACTBIX YaCTUIl 1 MUHUMAJILHO — B 2TIOBUATIBHON YacTH PO,

Konkpeuuu 6 2110603émax. YepenoBanne OKACIUTEILHBIX H BOCCTAHOBUTEIb-
HBIX YCIIOBHIA B IIMKJIaX OOBOJAHEHUSI-UCCYIICHHS, KUCTAs PEaKIysi CPeAbl IPUBO-
ISIT K BEICBOOOYKACHHIO AJIEMEHTOB C IEPEMEHHON BAJICHTHOCTHIO I HAKOTUICHHIO
ux B KoHKperusx. [lockonbky MnO, penyuupyerces npu 0osiee BBICOKOM 3Hade-
HUU penokc-roreHnraia, yem FeOOH [25], To ero coneprkanue B opTIITEHHAX
SIBIISIETCA MTOKA3aTeNIeM TPOJOIKUTEIBHOCTH BOCCTAHOBUTENBHBIX YCIOBUH B HC-
CJICJIOBAaHHOM PSITy 3IFOBO3EMOB. YBEJIIMUYEHHE OTHOIIeHUS Fe/Mn B opTmiTeiiHax
(k03¢ GHULHEHT 3200JI04EHHOCTH) XapaKTepU3yeT MOBBIINIEHHE CTENEHH TUIPO-
Mop¢hu3Ma JePHOBO-TIO30IMCTHIX MOBEPXHOCTHO MIEPEYBIIAXKHEHHBIX MTOYB [24].
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Puc. 4. Pacripenenenue KOHKpELUil B TOPH30HTAX MOYB (a);
conepxanue Fe u Mn B xoukpenusix (b)
[Fig. 4. Distribution of concretions in soil horizons (@); Fe and Mn content in concretions ().
On the X axis - Profile, on the Y axis - Fe, mg/100 g Orsteins, on the Z axis - Mn, mg/100 g Orsteins]
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CozneprkaHre W COOTHOIICHHE JKeJie3a M MapraHia B KOHKPEIHAX OTPa)KarioT
Pa3UYHbBIC 30HBI AKKYMYJIIIIUN OTUX JIEMEHTOB B COOTBETCTBUU C UX TIOJIBHIKHO-
CTBIO B Pa3HBIX OKHCIHUTEILHO-BOCCTAHOBUTEIBHEIX YCIOBHAX; KPOME TOTO, OHU
CBHETEIBCTBYIOT O HAJIMYMM IPU3HAKOB MAJICOTHIPOMOp(PH3Ma, XapaKTePHBIX
JUTS aBTOHOMHBIX 3aIaIHOCHONpPCKUX mMo4B. Tak, make B TEMHO-CEpOH TTOYBe Ha
ryoune 80-130 cM BbIENICHBI OYEHb MENKHE Oypble U YepHBbIC HEMpPaBHIBHOM
¢dopmer cTsprenus (110 0,4%) ¢ BEICOKHM COEpKaHUEM MapraHIla 1 OTHOCUTEIEHO
HHU3KHM COJIep)KaHHeM jkese3a. B amoBo3éMax JepHOBOM U MeTaMOpP(HYECKOM
MaKCHMAaJIbHOE COJEpKaHNe OPTIITEHHOB B 3MOBHANBHOM Tommie (3,5-4,0%) u
MOCTENEHHO CHIDKAETCS K IIepPeXOIHbIM Topru3oHTaM (puc. 4, a). BBepxy xoHkpe-
MU OKpyIIIoi (hopMbl, Oypble, CBETI0-Oypble, KHU3Y yBEITUUUBACTCS JIONIS Mell-
KUX HeIpaBHIbHOH (GopMbl IsiHIEBO-4epHbIX. CoepikaHue xene3a 1 Mapratia
B OPTINTEHHAX AITIOBO3EMA JIEPHOBOTO C TIIyOHMHOM He U3MeHseTcs (CM. puc. 4, b),
IIPU 3TOM KOJIMYECTBO MapraHiia B HUX camoe Bbicokoe (290—400 mr / 100 1), uto
CBHUJICTEIILCTBYET O OoJiee CTAOMILHOW OKHCIHUTEIBHON 00CTaHOBKE B HEITy0O-
KUX 3arajiHax. JTo MOATBEpIKIaeTcs M HU3KOH BEIMYMHOW Kod(pduimeHTa 3a-
oosoueHHOCTH (8—13). B 2:1r0BO3éME MeTaMOp(pHUECKOM CONIEpIKAHHE HKele3a B
OpTIUTEHHAX CHIKACTCS K IIEPEXOHBIM FOPH30HTaM, a KOJIMYECTBO MapraHiia oT-
HOCHUTEIBHO YBEITUUUBACTCS, YTO COOTBETCTBYET YCHJICHHUIO BOCCTAHOBHUTEIHHOM
00CTaHOBKM B BEpXHHX FOPH30HTAX M CMEIICHHIO 30HBI aKKyMYJISLIMA MapraHia
B OoJiee TiTyOOK¥E rOpH30HTHI; KOA(DGUITMEHT 3a00I04eHHOCTH cocTaBisieT 17-50.

Bricokoe copepkanue opTmTeHOB (0T 4 10 10%) B SIIOBHATBHBIX U IEpe-
XOJTHBIX TOPH30HTAX SBJSIETCS] TUATHOCTHYCCKIM MPU3HAKOM U OCHOBAHHEM IS
BBIJIETICHHS ATIOBO3EMOB KOHKPELIMOHHBIX. B opTiITEiiHaX 21r0BO3EMa IieperHou-
HO-TJICCBOTO KOHKPEIIMOHHOTO TIPH JOCTaTOYHO BBHICOKOM CONEPYKaHWH JKee3a
JIOJIsl MapraHIa 3aMeTHO CHMXKAeTCsl. BIIesoTes Takxke 30HbI ¢ pa3IMuHOIl ak-
KyMYJIIIUEH jKele3a 1 MapraHiia B OPTIITEHHAX, YTO MOXKET CBUICTEIHCTBOBATD
0 HecTaOMJIBHOCTH YBIQKHEHUS 3alaJHbl B Pa3HbIE KIMMaTHYECKHUE LIUKIIBI H
BTOPUYHOU TpaHC(hOpMaIMU cocTaBa OpTIITeHOB. COOTBETCTBEHHO KO3 DHUIH-
€HT 3a00JI04EHHOCTH B OPTIITEHHAX Pa3HBIX 30H U3MeHsaeTcs ot 22 1o 160.

B »mroBo3éMax IEeBBIX BCIEACTBHUE JUIUTEIBHOTO 3aCTOMHOIO YBIIAKHEHUS
coJlep)KaHHe KOHKPELHH B JIIIOBHAIBHOM YacTH MPOQHIS O4eHb HU3KOE, OCHOB-
Has 9acTh MX cocpenoTrodena Ha mryouHe 60—100 cm (3,0-4,5%). DmoBo3EMBI
IJIeeBble OTIIMYAIOTCS HE TOJNBKO Oojiee ITyOOKHUM TOPHU30HTOM (OPMHPOBAHUS
KOHKpEIUii, HO 1 uX (hopMoii. Eci B 2IFOBHANIBHBIX TOPH30HTaX HOBOOOPa30Ba-
HUSI IPE/ICTABICHBI OKPYIIIBIMUA KOHKPEIUSIMHE, TO B INIYOOKHUX IICEBBIX — TpyOua-
TBIMH, (POPMHUPYIOITUMHUCS Ha IITYOOKOM OKHCIUTEILHOM Oaphepe B IOpax U XO-
Jlax JIJaBHO OTMEPIINX KOpHel. B KOHKpenusx a1roBo3éMa IIeeBOro COAEpIKUTCS
MaJio MapraHIiia, COOTBETCTBEHHO K03(p(HIIMeHT 3a00JI09eHHOCTH BO3PACTALT JI0
500. Pa3Has mpogoIKUTEIBHOCTh BOCCTAHOBUTEIBEHOI 00CTaHOBKH B P AITHO-
BO3EMOB NMPUBOAMT K OOJIBIICH WM MEHBIIICH aKKyMYJISIIUH MapraHIiia 1 jkee3a
B COCTaBe OPTIITEHHOB 1 An(PepeHIranui MapraHiia B OpTIITeHAX Pa3HbIX Ya-
creii mpoduist. OpTiiTeiiHo00pa3oBaHue, TAKMM 00pa30M, HIPaeT 3HAUUTEIHLHYIO
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POJb B TEHE3HCE MOBO3EMOB, TaK KaK B ITOJHOH Mepe OTPaKaeT COOTHOIICHHUE
OKHCJIUTEIIFHOTO M BOCCTAHOBUTEIHHOTO MEPUOIOB, & MCXOIHBIC JECCOBUIHBIC
CYDIIMHKH COIEPIKaT JOCTaTOUHBIN Pecypc TOCTYITHOTO /Ul BOCCTAHOBIICHUS JKe-
Je3a U Maprasua.

Coomnowenue pa3nuunslx Qopm coeounenuil icene3a B Ipenenax oIHoro
TOPU30HTA, UX HAKOIJICHUE WU NIepepacipe/ieNieHue 1o Mpo(uIIto, yCIOBUS BOC-
CTAHOBJICHHUS U3 CHJIMKATOB BBIITOTHSIOT JHATHOCTUIECKYIO POII JUIS BELSIBIICHUS
3JIEMEHTApHBIX MPOLECCOB NMouBooOpaszoBanust [25, 29]. Coaep:kaHue BalOBOTO
KeJe3a B MOYBOOOpasyromeil mopoae (HOHOBBIX TTOYB MEXKIYPEUbs COCTABIIIO
5,4-5,6% U cOmIacHO HIIOBHATIBHO-UILIIOBHAIBHOMY PACIPEICICHUIO CHUXKACT-
Csl B BEpXHUX I'OPU30HTaX TEMHO-cepbIX MouB 10 4,8%, B cepbix — 10 4,6%, a B
amoBo3éMax — 10 3,8%. Jlons HecHIMKaTHBIX (POPM COETUHEHUIT JKene3a OT Ba-
noBoro (Fe nqut / Fe Bai) cocrapmnseT s Bcex uccienoBaHHbIX mous 0,33—-0,37,
YTO yKa3bIBaeT Ha cnabyro creneHb okcugoreHesa [30]. M3ydyeHHbIe TOYBBI OT-
HOCSTCS K TPYIIE ¢ YMEPCHHO HU3KUM COZICP’KaHUEM TUTHOHHUTPACTBOPHMOTO
xenesa [22, 31], mockonbky copepkanue Fe nut He npesbimaet 2%.

TeMHo-cepast moyBa UMeeT CIalblii aKKyMYJISATHBHBIA THI PACIpeeIICHIs
cBoOonHOro *ene3a (Fe auT): HaKkomieHue B BepXHeH 4acTu Npo(uiIs BBIPAXKEHO
3a cuet aMop(dHBIX (hopM coenuHeHn xene3a (Fe okc) ¢ mpeobiaganueM xenesa,
CBSI3aHHOTO ¢ opranuueckuM BemiectBoM (Fe mup). ContacHO HOBOM MHTEpIpe-
Talil XUMHYECKH SKCTPArHPYEeMbIX COSIMHEHMI kene3a [23] B aBTOMOPhHBIX
MOYBaX COAEP’KaHUE OKCAIaTOPACTBOPUMBIX COCAMHEHMH CIEIyeT paccMaTpu-
BaTh Kak KojmdecTBo kenesa (III), crmocoOHOro K 00pa3oBaHUIO0 KOMIUIEKCOB C
AKTHBHBIMU OPTraHWYeCKUMU JUrannamu. J{ius ux oOpa3oBaHHs B TEMHO-CEPOM
TIOYBE CO/ICPIKUTCS JOCTATOYHOE KONMM4YecTBO yrinepoaa (puc. 5, C mup). OgHako
pu HU3KOM cojiepkanuu C mup B cepoil mouse copepxxanue Fe okc aumb He-
3HAUYUTEIFHO MEHBINE, a Moig Fe okc oT Fe auT ocraercst B TeX jk€ HEBBICOKUX
npenenax 3HadeHuit (0,32-0,34). B anroBo3éMe IepHOBOM, CojiepiKalleM JA0CTa-
TOYHOE KOJIMIECTBO OPTraHUIECKOTO BEIICCTBA, HO CYNICCTBYIOMIEM B YCIOBHUSIX
BPEMEHHOTO MEPCYBIAKHCHNUS, MIPOSIBISIIOTCS ONAroNpHUATHBIC YCIOBUS JUIS Ha-
KOIUICHHSI B BEPXHUX Topu3oHTaxX Fe okc 3a cyeT Kak HEOpraHWYECKHX, TaK W
amMop(HBIX HopM.

CoBepHIeHHO HHOE COOTHOMICHHE (POPM COCTIMHEHHH JKelie3a B DTIOBHATBHBIX
TOPU30HTAX, a TAKXKE U HX MEPEPaCIIPECICHNH 0 MPOQUITIO B PAIY YBEIUUCHHUS
YBIQKHEHHST DTIOBO3EMOB. XapaKTepHOE UIS DIIOBHAIBHBIX IMPOIIECCOB 00er-
HEHHEe BepxXHel Tonmmu Fe IuT pe3ko YCUIMBAaeTCsl ¢ HapacTaHUEM OIICCHUS,
U PE3KO TIPOSIBIISIOTCS MaKCHMYMBI €r0 HaKOIUICHHS, COOTBETCTBYIOIINE 30HAM
HanOOJbBIICH aKKyMyJSIIIMK OPTINTEHHOB. BMecTe ¢ Tem Takoil xapakrep pac-
TIpeJIeIICHUs] CBOOOIHOTO Kelle3a 00YCIIOBIICH Pa3HON aKKyMYJISIHeH aMOphHBIX
¢opm (Fe oxc) sxenesa u N3MEHEHHEM COOTHOIICHUS] OKPUCTAIIM30BaHHBIX (hOpM
xene3a. Ecmu comepxanne TOCIEIHNX MPAKTUIECKU HE M3MEHSIETCS 0 MPOQH-
JIF0 aBTOMOP(MHBIX [OYB, TO 0OCIHCHUE MIOBUAIBLHON TOJIIIH TFOBO3EMOB OKPH-
CTaJUTM30BaHHBIMH (POPMaMHU KeJIe3a YCHIMBACTCS B PSIY YCHICHHS OTVICCHHS U
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HauboJree TITyOOKO MPOSBIISIETCS B CPEJAMHHON YacTH npoduis 3moBo3Ema Tiiee-
Boro. O0e3xene3HeHHe OYBEHHOI MacChl CBHJIETENILCTBYET O BOCCTAHOBUTEIb-
HOW 00CTaHOBKe, OJaronpHATCTBYIONICH 00pa30BaHUIO 3aKHCHOTO JKeJie3a U ero
BbeIHOCY. [IpH npeobaaHuy BOCCTAaHOBHUTEIBHBIX YCIOBHI HaJl OKUCIUTEIbHBI-
MH B IEPHOTUIECKHU TIIECBOH 0OCTAaHOBKE HE MPOMCXOIUT KPHCTAILIH3AIINH CBO-
OOJIHBIX OKCHJIOB M THIPOOKCHOB, a HJIET HHTEHCHBHOE 00pa3oBaHHe aMOP(HBIX
(dopM kene3a ¢ MOCIEAYIOMNM BEIHOCOM. B TO jke BpeMs pacmpesienieHie i Ko-
JIMYECTBO aMOP(MHBIX (hOPM COSTUHEHUH jKelie3a XOPOIIO COIIACyIOTCs ¢ pacipe-
JeTICHNEM B TIPOQHIIe OPTIITEHHOB — C YBEIMYCHUEM KOJIMYECTBA OPTIITCHHOB
YBEJINYMBACTCS ¥ KOJINYECTBO aMOP(HOTO Kele3a, IPHYEM 3a CUeT HeopraHuye-
CKUX aMOphHBIX (hopM.

[NouBBbl paznnyaroTCs IO COAEP)KAHUI0 OKcajaTopacTBOpuMoro xenesa. Co-
IJIaCHO paccyrTaHHOMY ko3 ¢unmenty llIBeprmanHa (oTHomeHue Fe okc : Fe
IMT) 0011 aMOpdHBIX (GOPM COCAMHEHUH kelle3a OT HeCHIIMKATHBIX OYeHb BBbI-
COKa B DITIOBHAJIbHON YacTh npoduiei Bcex amoBo3émos (ot 0,6 g0 0,8) u BO3-
pacraer ¢ yBeqM4YeHHEM cTeneHu ruppomopdusma. OTHOIIEHHE paccMaTpUBa-
eTcs Kak TOoKa3areNnb THApoMopdr3Ma MpH BEIACICHUN TIICCCONCH, OIHAKO OHO
OTpPaXKaeT CTEINEeHb OIVIECHUS HE BO BCEX YCIIOBUSX IEpEyBIAXHEHHMS, TaK Kak
OCTaeTCs HU3KUM B YHACJTICJOBAHHBIX IVIEEBBIX TOPH30HTAX WM MPU MPOMBIB-
HOM pexuMe nous [23]. B uccrnenoBaHHOM psiy 31:0BO3EMOB IIPU 3aCTOHHOM
MIEPUOANICCKH TTOBEPXHOCTHOM YBIIQ)KHECHUH BEIMYMHA OTHOIICHUS BHICOKAs B
BEPXHUX TOPU30HTAX 3MIOBO3EMOB JIEpPHOBBIX U MeTamoppuueckux (0,60-0,82)
U YMEpPEHHO BBICOKAsl BO BceM Ipodrire KOHKPEIMOHHBIX M IICEBBIX JITIOBO3E-
moB (0,51-0,89). OgHako B ciydae oueHb BBHICOKHMX 3HaueHUl kputepus LlBep-
t™aHa (>0,9) BeIpakaeTcsi COMHEHUE B QJJTATHBHOCTH BBITSDKEK B IAHHOM TOUBE,
MOCKOJIBKY OHO MOXKET OBITh CBS3aHO ¢ Karanutudeckum jeiicteuem Fe(Il) Ha
pactBopenue yactuil Fe(Ill) mpu okcanatHo#t oO6padotke. [ToaToMy oTHOIICHHE
B OOJIBILICH CTETICHN CBHJETEILCTBYET O BOCCTAaHOBHUTEIBHONH OOCTAHOBKE U BBI-
HOCE 00pa30BaHHOTO 3aKHCHOTO JKesie3a. BmecTe ¢ TeM B HCCIeIyeMBIX ITI0BO-
38Max BBICOKHE 3HaYEHHsI KOIPPHIIMEHTOB XOPOIIO YBS3bIBAIOTCS C TIEPEMEHHOI
OKHCJIUTEIFHO-BOCCTAHOBUTEIFHON OOCTaHOBKOW, KOTOPYIO THATHOCTHPYIOT U
COOTBETCTBYIOIIIME IHKU COJEPIKaHUs OPTIITEHHOB. MaKCHMyMBbl HAKOIIJICHHS
aMop(dHBIX (opM COCTUHEHMH KeTle3a B ITICEBOM DIIFOBO3EME CMEIIAIOTCS B TITY-
OOKHUE TOPU3OHTHI.

CpaBHuBas TaHHBIE TIO (hopMaMm kere3a GOHOBOM CEPOil IOUBKI C AITFOBO3EMOM
JIEPHOBBIM, OTMETHM, YTO UX CYIECTBEHHOE PAa3IN4He 00yCIOBICHO XapaKTepOM
pacnpeeseHus CI1ab00KPHCTAINTU30BAHHBIX (OPM sKelre3a 1Mo npoduiro — odes-
HEHHEM HMMH DJIIOBHAJBHBIX TOPU30HTOB, YCHUIIMBAIONIMMCS B PSAy HapacTaHHs
orecHIs. B cephIX OMOM30JICHHBIX, a TaKXKe U JCPHOBO-TION30JMCTHIX ITOYBAX
MEKYpeUdbsi HAIPOTHB, JITIOBUAIILHBIC TOPU30HTHI JIUIIL B HEOOBIION CTEIICHH
o0eTHeHBI cT1a000KPUCTAIUIM30BAaHHBIMH (POPMAMH JKeJIe3a, UTO U XapaKTePU3yeT
BEpXHHE TOPU30HTHI aBTOMOP(HBIX ITOYB KaK IO/I30JIHCTHIE, a DIF0BO3EMOB — KaK
AITIOBUANTBHBIC U 2TIOBHATBHO-TIICEBHIC.
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Puc. 5. Coznepxanne HECHIMKATHBIX (POPM COCIMHEHUH jkele3a U
koaddunnent [IBeprmanna (Kur) B cepbIx mouBax u 2110Bo3EMaXx:
1 —Fe cnok; 2 — Fe cok; 3 — Fe nup; 4 — Fe a; Bcst 3aiuTpuxoBaHHast
obacte — cBobonHOe (Fe muT) sxeneszo
[Fig. 5. Content of non-silicate forms of iron and Schwertmann’s coefficient (Kur) in the
studied grey soils and eluvozems. 1 - Fe weak crystalline; 2 - Fe strong crystalline; 3 - Fe
organic amorphous; 4 - Fe a inorganic amorphous iron; all shaded area - Free iron (Fe d)

Tunet pacrpenenenns aMopGHbIX GOPM COCANHEHHI JKesle3a yKa3bIBalOT Ha
a3 INYHbIC OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC YCIOBHS B M3YyUCHHBIX MMOYBAX,
YTO SIBJISICTCS IPUYMHON Pa3inuMii B OIBIYKHOCTH JKeJie3a U ero HAKOIUICHUS B
oprirreiinax. [lociennue o0Opa3yroTCsi B YCIOBUSIX CE30HHOTO MOBEPXHOCTHOTO
YBIQKHEHHSI M JIOCTATOYHO OrPaHHMYCHHOTO BBIHOCA JKelie3a IpH ObICTPOH cpa-
0OTKe TaJbIX BOJ H JUTMTEILHOTO Meproia uccyineHus. Conepxanue u mpoQuiib-
HOE pacrpe/eseHie GopM COeTMHEHHUIT Kelle3a OTPAKAIOT MPOSIBIICHHUE BETYIIINX
MIPOLIECCOB B AIIIOBO3EMaxX: IOBEPXHOCTHOE OINIeeHHe, Cerperalusi, IiieeBoe 0oes-
JKEJIe3HCHHE.

[IpoBeneHHbIC HCCIIEMOBAHUS MOKA3AJIU, YTO HAICKHBIM JHATHOCTUYCCKUM
KPHUTEPHEM BbIJICJICHHS Pa3HbIX THIIOB 3IFOBO3EMOB siBisiercst: 1) hopmupoBanue
Ha MOBEPXHOCTH OPraHOTCHHBIX TOPH30HTOB; 2) (opMa mepexoaa dIIOBHAIBHO-
IO TOPU30HTA K MOJCTHIAONIEH mopo/e cyPp(Oo3HOHHO-TIPOCATOUHOIO T'eHe3nCa;
3) pacripeniesieHUe U COCTaB OPTIUTEHHOB; 4) (GOpMBI COSTMHEHUH jKere3a, COOT-
BETCTBYIOIIHE MTPOSIBIICHUIO PA3IIHUKs YCIOBUI BOJHOTO PEXUMA.
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ITouBBI MENKHX 3aMaWH — 2MIOBO3EMBI JICPHOBBIE — MOXKHO paccMaTpUBaTh
KaK OJIHY U3 Ha4ajJbHBIX CTaJUH pa3BUTUS 3MIOBO3EMOB C HEOOIBIINM 10 MOII-
HOCTH TYMYCOBO-aKKYMYJISITUBHBIM TOPH30HTOM. MOpP(}OTOTHUECKH HITIOBHAb-
HBII TOPU30HT B HUX HE UMEET PE3KO BBIPAXKECHHOM Oenecoil okpacku, HO Xapak-
TepHU3yeTCs TaKUM JK€ 3HAYUTEIBHBIM M ITyOOKHM JITIOBHAIBHBIM OOCIHEHHEM
WINCTOH (pakiyeit, 0OMEHHbBIMU KaTHOHAMH, KUCIIOH peakiuell cpesibl, Kak U B
JIPYTUX MCCIIEOBAHHBIX TI0BO3EMax. OIHAKO B NMIOBO3EMAX IEPHOBBIX MCHB-
e OPTIITEHHOB, OHU COCPEOTOUCHBI ONN3KO K TOBEPXHOCTH, COEPKAT MHOTO
OKCH/JIOB MapraHIa; CBOOOTHOE ’KeJIe30 HAKAIIIMBACTCS B BEPXHEH YaCTH JITIOBH-
QJIbHOM TOJIIIY MOYB.

DiroBO3eMbI MeTamopduueckre GOpPMUPYIOTCS B 3allaJHaX B 30HE CBOOOI-
HOTO JIaTePaIbHOTO OTTOKA IPOYKTOB IIEI0TeHE3a IO TOBEPXHOCTH JINTOJIOTHYE-
CKOTO Oapbepa. [IMarHOCTHYIEeCKUM JUTS UX BBIAETICHUS SIBIAETCS HEOONBIION Mo
MOIHOCTH MeTaMOop(UUecKuii TOPU30HT — 30HA PACTPECKUBAHUS U TIEPEOPraHU-
3aIUN B IUKJIAX UCCYIICHUA—YBIAKHEHNSA Cy()(HO3NOHHO-TEKCTYPHOTO TOPH30H-
Ta. 37€Ch YK€ I'yMYCOBBIN TOPU30HT MOJHOCTHIO 3aMEIIAETCS HIIFOBUAIILHBIM, CO-
Jep’KaHue OPTIITEHHOB YBEIHIUBACTCS, CHIJKACTCS B HUX COZIep KaHUEe OKCHIOB
Maprania. C yBeIuueHHEeM pa3MepoB U O0(OpPMIICHUEM IIJIOCKOTO JHMIIA 3ama-
JIMHBI JIATePaIbHBIN OTTOK BIIATH 3aMEUISIETCS, & KOHTPACTHOCTh OKHCINTENBHO-
BOCCTAHOBUTEJBHBIX YCIOBUIl B CE30HHBIX M KIMMAaTHUECKUX IMKIIAX MOBBINIA-
ercs. B meHTpax Takux 3amajyuH U M0 NMepu(epruH MIOCKOTO JTHHIA CO3AAI0TCA
YCIIOBUS JUIS aKTHBM3ALMM CETPETallMOHHBIX IpoleccoB. B dopMupyrommxces
KOHKPEIIMOHHBIX AII0BO3EMax CoflepKaHue OPTIITEHHOB MOXKET JOCTHTATh Ooree
10%. ITpupona 31m0BHaTEHOTO TOPU30HTA TAKUX ITOYB B OOJIBIIIEH CTEIICHU cerpe-
TaIlIOHHO-0TOETIeHHAsA: OPTIITEHHBI Pa3HBIX Pa3MEpOB M COCTaBa PaBHOMEPHO
pacrpesiesIeHbl BO BCEl €ro Tomiie. DI0BO3EMBI INICEBbIC 3aBEPILAIOT PSJ AITIO-
BUAIIBHBIX TTOYB 3aI1INH, B KOTOPBIX MPOSIBISIETCS KOHTPACTHBIM PEKIM HCCYIIIe-
HUSI-yBIaXXHEHUs. [1eeo0pazoBaHie CTAHOBUTCS BEIYLIUM ITOUYBOOOPA3YIOLIUM
MIPOLIECCOM M CONPOBOXKIAETCS 00e3KeNe3HEHNEM BEepXHEell Tomnmm, TpaHchop-
Manueil HoBooOpa30BaHU, PEe3KO 0OCTHEHHBIX OKCHIaMH MapraHIia, 4To CBH/E-
TEIBCTBYET O MPOAOIKUTEIFHOCTH BOCCTAHOBUTEIBHBIX YCIOBHH.

I'meeobpa3oBanue U aKKyMyJISIIUS IEPETHOS CMEHSIIOTCS B 3aIlaJUHAX 3aCTOM-
HOTO YBJQ)KHEHNS HAKOIIGHHEM IpyOOro OpraHHYecKOro BEIecTBa ¢ OCTaTKa-
MU JIPEBECUHBI, HACBIIIEHHOTO BJIAroil MJI0BaTO-NEPETHONHBIX FOPU30HTOB MOJ
WBHAKOBBIMH, Ca0eIbHUKOBO-UBHAKOBBIMH 3apOCIISIMHU, W MOCIEAYIONINM TIepe-
XOJIOM HX B 3a00JI04EHHbIE COOOIIECTBA. B KOIOUHBIX 3amajJuHax MOCTOSHHOTO
M30BITOYHOTO YBIAKHEHHS IIPH YBEINYEHUH UX Pa3MepoB (HOPMHUPYIOTCS Me30-
TpodHbIe 00I0Ta C TOP(DSHBIMU HU3UHHBIMU IIOYBAMU C MOILTHOCTHIO Topda 100—
120 cm. Menkue MOHMKEHUS HA TIAITHE HE MPHUTOIHBI JJIST TTIOCEBOB, MTOCKOIBKY
c(hOpPMUPOBAHHBII B HUX BOJIOYIIOP COCOOCTBYET MOBEPXHOCTHOMY IIE€PEYBIaXK-
HEHHIO [T0YB BECHOH 1 BEIMOKaHHIO IIOCEBOB.
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3akir0ueHne

[Mouss! 3anagun O0b-ToMcKoro MeXAypeubsi GOPMHUPYIOTCS O] BIUSHUEM
nepeyBJIaKHEHHsI TIOBEPXHOCTHBIMM BoJlaMu. B 3aBucumoctu ot pa3mMepos Bo-
JOCOOpHO IUIONIaAN 3amajnuH, BO3MOXKHOCTH cOpOCa MPUTOUHO-TIOBEPXHOCT-
HOW BJAard M CKOPOCTH €€ CPadOTKU (OPMHUPYIOTCS pa3HbIC THUIBI BPEMEHHBIX
THUAPOJIOTUYECKUX PEXKUMOB U COOTBETCTBYIOIIME UM KOMIUIEKCHI T0YB. [TouBeH-
HBI TIOKPOB 3allaJiiH pa3HOW TIIyOMHBI M pa3MepoB MPEACTABICH PSIOM IIOYB
C TOCJIEJIOBATENbHBIM Pa3BUTHEM DIIIOBHAILHOTO TOPU30HTA U €ro TpaHcdop-
Manue B TJIEeBBIA. DIIOBUATFHOE OTIIECHHE, JTAaTePalbHBIN BBHIHOC MPOAYKTOB
MeI0TeHe3a U cerperaloHHoe oToeInBaHue 00ycIoBUIN (POPMUPOBAHUE TaJIe-
BO-0€JIEChIX MIOBUAIBHBIX TOPU30HTOB 3HAYMTENbHOU (60—70 ¢M) MOIIHOCTH.
B coorBercTBum ¢ Kiaccudukanueit mous Poccuu mouBbl OTHECEHBI K OTACITY
IOBUAJIBHBIX.
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Anatoly G. Dyukarev, Nina N. Pologova

Institute of Monitoring of Climatic and Ecological Systems, Siberian Branch of the Russian Academy of
Sciences, Tomsk, Russian Federation

Eluvial soils of depressions at the Ob-Tom interfluve
(the subtaiga zone of Western Siberia)

Closed depressions are widespread on plains composed of loess loam in different
natural zones. Questions of genesis and classification of soils with light-colored acid
eluvial horizons formed in depressions are still discussed. These soils cannot be
identified as solods due to the absence of carbonates or as podsolic soils due to the lack
of'illuvial horizon. Our article is devoted to the study of eluvial soils in depressions in the
area between the Ob’ and Tom’ rivers (Tomsk Region, Russia). According to the Russian
soil classification, the studied soils of depressions with light acid eluvial horizons and a
sharp boundary of transition to bedrock were assigned to a great group of eluvial soils -
eluvozems. Our aim was to clarify the characteristics of soils and their diagnostics.

We studied soils in depressions typical of the territory, differing in size and duration
of water stagnation. We established that modern processes in eluvozems take place
against the background of deep lithogenic differentiation of the soil profile, acquired
during the previous suffusion-subsidence stage of the depression formation. The soil
of small depressions (sod eluvozems) can be considered as one of the initial stages
of eluvozem development. The eluvial horizon is not absolutely light-colored, but in
contrast to background grey soils, it is characterized by deep eluvial silt depletion,
removal of exchangeable cations and acidic pH. The diagnostic feature is the
accumulation of free iron and ortsteins with a high content of manganese oxides in the
upper part of the eluvial profile.

Metamorphic eluvozems are formed in depressions with a flat bottom in the zone
of free lateral outflow of pedogenesis products on the lithologic barrier surface. The
diagnostic feature for their selection is a small metamorphic horizon that characterizes
the transition zone of cracking of the suffosion-textural horizon during desiccation-
wetting cycles. The humus horizon is substituted by an eluvial one, and ortstein content
increases in the middle of the eluvial profile up to 2-4g per 100g of soil.

Concretionary eluvozems are formed with an increase in the depression size,
stagnant-percolating moisture regime and, correspondingly, redox conditions. Ortstein
content reaches 10-12g per 100g, and manganese oxide (MnO) content in their
composition reduces. The maximum content of free iron corresponds to horizons with
high content of concretions. The eluvial horizon is diagnosed as segregation-bleached.
Gley formation is the leading soil process in long-term moisture depressions. Gley
eluvozems are characterized by deep removal of free iron and sharp depletion of
concretions by manganese oxides, indicating the duration of reductive conditions.

Depressions occupied by aspen-birch forest patches play an important role in
biodiversity conservation. Ploughed small depressions are unsuitable for crops since the
formed aquitard causes spring stagnation of snowmelt waters and surface waterlogging.
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Hayuonanvhuiii uccnedosamenvekuii Tomckutl 20cy0apcmeeHublil YHUeepCument,
2. Tomck, Poccus

CpaBHeHHe COCTaBa IOYBEHHBIX BOJ Mep3JibIX 00J10T
3anagnoi Culdupu, NoJy4eHHbIX Pa3JIMYHBIMU METOAAMHU

VccneoBanne BEIIONHEHO IpH (pHMHAHCOBOH noajepixkke PODI
B paMKax Hay4HOro npoekra Ne 16-34-60203 mon_a_ax.

Ceoticmea u cocmag NOYGEHHLIX 600 MOSYM 3HAYUMENbHO PA3IUYaAmbCs 6
3a6UCUMOCTIU OM CNOcoba 8vlOeleHUs u Mecma npoboombopa. B xooe npogedentvix
UCCE008AHULL PACCMOMPENbL U CPABHEHbL NONAPHO Menoobl 0moopa NOYEEHHLIX
600 (camousnusanue — BaKYYMHAS (QUIbmpayusi, npeccosanue — BaKyyMHAs
¢urempayus) na kmouesvlx yuacmkax «Tazoeckuily, «Xauvimeiy. Onpedenus
nexomopwie noxazamenu (pH, asnexmponposoonocme, POY, HPOY, SO*, CI, Na,
Mg, Ca, K, Fe, Al 6 nougsennvix 600ax, OmMOOPAHHBIX DAIUYHBIMU MEMOoOaMu),
OMMeUeHa 3HAYUMAsL PASHUYA, 8 OMOCIbHBIX CIVHASX CEA3AHHAA C 2IYOUHOU omobopa
npoobvl U NoNodCeHUeM Nnouebl 6 OONOMHOM JaHowagdme. YcmanogneHo, umo Ois
6EpPX0OB000K XapaxmepHvl 0onee BbICOKUe 3HAYEHUs Napamempod No CPAGHEHUIO C
6akyymuposannvimu pacmeopamu. Tax, 4Hucio 3HAUUMO pa3nuUHaIoWUxcs NPeabiueHull
napamempa 8 6epxo800Ke Hao 6aKyYMHbIM QUILMPAMOoM pasHo 22, 06pamHuIx Cryyaes
sagurcuposano 8. I[Ipu cpasnenuu cpeonux KoHyeHmpayuii pacmeopos, OmooOPaHHbIX
npeccosanuem u 6aKyyMHoll urbmpayuetl, ommeuaromcest paziudus ¢ 61% ciyuaes (8
44 napax uz 72 nonyuenuvle 3HAUEHUsL C UCNOTL30BAHUEM ceeuell bonbuie). Bepxosooka
u eaKyymuposannvie 600vl paznuuaiomcesi ¢ gaxmopom 1,5, a omnpeccosannvie ¢
8aKYYMUPOBAHHBIMU — ¢ pakmopom 1,6. Dmo modicem Obimb C87A3aHO € PATULHBIM
COOMHOUEHUEM NOYBEHHOU 8ld2U, U3BTIEKAeMOLl PA3TUYHBIMU Memooamu. Bakyymuas
urempayus — Haumenee HapywlarOWUil Memoo U3YYeHUs HCUOKOU (hazvl, 0OHAKO
npu 6orbuwiom 06véme pabom umeem 02PAHUYEHHOe NPUMEHeHUue, YCMynas omoopy
CaMoUsTUBAIOUUXCS 600. 3AKOHOMEPHOCIU HEOOHOPOOHOCHU COCIABA NOYEEHHBIX 800
KaK 6Hympu KIIOUesblX YUACHKO8, MAK U MeXCOy HUMU DUKCUPYIOMCS U COBRAOAIOM
Nno pe3yIbmamam 8cex NepeyucieHHbiX Memooos, Ymo NO360151em UCHONb308AMb UX
emecme.

KitoueBble  cJI0Ba:  nouGeHHble  paACMEOpbl,  6EPXOBOOKU,  MOpPpsHbie
01ULOMPOGhHBIE NOUGHI; NPeccoBaAnUe U BAKYYMHASL PUIbMPAYUSL.

BBenenue
3abomoueHHOCTH 3anaaHoit Cubupu — peHoMeH MUPOBOro mMacmraba, KOTo-

PpBIi 3aKiIIOYaeTcs Kak B IUIOMIAAM, 3aHUMAeMOi 00JI0TaMH, Tak U UX OOILenpu-
3HAHHOW POJIBIO B PETYISINU TII00aIpHOTO KiuMara [1-5]. 3amagHocudupckue



Cpusnenue COCMaea nOY6eHHbIX 600 Mep3iblx oonom 27

00II0Ta CYIIIECTBEHHO BIUIOT HAa TIOTOKH PACTBOPEHHBIX OPTaHUIECKUX BEIICCTB
U CBSI3aHHBIX C HHMH DJIEMEHTOB C cylnd B Kapckoe mope, TeM caMbIM BHOCS
BKJIAJl B TeoxumMmuyeckoe coctosiaue CeBepHOro JIemOBUTOTO OKeaHa M Iapame-
TpBI OHoIOTHYEeCcKOi poaykuuu B HEM [6-9]. [loTennenue knmumara B Oyayiiem
[10—15] MokeT BBI3BaTh M3MEHEHHE XapaKTepa BIMSIHHUS O0JIOT HAa XUMHUYCCKHE
mapamMeTphl APCHUPYIONINX UX BOJOTOKOB. K HacTOsIIeMy BpeMEHH YepPThI ITUX
W3MEHEHHH MaJOIOHITHBI, IOITOMY CYIIECTBYET 3afadya N3yUCHUST MEXaHU3MOB
U MaciuTaba BIUSHUS OOJIOT HA THIPOXUMHUIO BOMOTOKOB. OUEBUIHO, UTO KITIOUC-
BBEIM 00BEKTOM HCCIICIOBAHMN NPU PEIICHIH JAaHHOW 3a[a9H SBJSIFOTCS] IOYBEH-
HbIe (OOJOTHBIC) BOIBI, KOTOPBIE MPEICTABISAIOT Ha4YaIbHOE 3BEHO (HOPMHPOBa-
HUS THAPOXHUMUYECKOTO CTOKa ¢ OO0JIOT.

Tuapoxumust 6010THBIX BoJ 3ananHo-CUOUPCKO paBHUHEI JTy4IIle H3y4eHa B
e€ HeMep3IOTHOH yacTu [16—24], BogamM Mep3JIbIX OOJIOT MOCBSIIEHO 3HAYUTEITh-
HO MeHblIlle padot. Takke BO MHOTHX HCCIIEIOBAHHUIX OTOOP BOABI OOBIYHO MPO-
W3BOJHTCS IyTEM CaMOM3IMBAHUS. B TO jke BpeMs B KPHOIUTO30HE IPOTHOZUPY-
eTcs 0oJiee CyHIeCTBEHHOE TOTEIUICHUE, YeM B palloHaX, PACIIONIOKCHHBIX IOJKHEES
[25, 26]. [Tokazano, 4TO MOTETJICHUE KIIUMaTa He TIPUBEET HAPSIMYIO K 3HAYH-
TENLHOMY YBEIUUEHHIO CKOPOCTH NeCTpyKiuu Topda [27], m03TOMy OCHOBHBIC
WU3MEHEHHSI MOTYT OBITh CBSI3aHBI C YBEIMUCHAEM MOIITHOCTH JEITEIFHOTO CIIOS 1
M3MEHEHHEM IHIPOJIOTHISCKOrO PEXKUMA, YTO 0COOCHHO aKTYaIBHO [T MEP3IIbIX
00JI0T, 3aHMUMAarONUX 110 29% TUIOIIA N BOJOCOOPOB B FOXKHOU TyHJIpe u 10 40—
70% B ceBepHOil Taiire [28-29] u 00nagaOUIUX CYIIECTBEHHBIM MOTEHIHUAIOM
pocta 00bEMa EATETHHOTO CIIOS 32 CUET YBENUUCHHS IIyOWHBI MTPOTAWBAHMS.
B ycnoBusix orpaHUYeHHOT0 BKJIa/Ia TPYHTOBBIX BOJ B (POPMHUPOBAHHE CTOKA PEK
KPHOJIUTO30HBI MEp3IIbIe 0070Ta BEICTYTIAIOT JOMHHHUPYIOIINM CTOKO()OPMHUPYIO-
IIMM SJIEMEHTOM JIaHIImaTa, Onpenesiss THAPOXUMUUECKUE TTapaMeTphl 03&p U
pexk [3, 30-32]. Bcé BrlmeckazanHoe AenaeT akTyalbHBIM U3yUeHNE MTOYBEHHBIX
BOJI MEP3JIbIX OOJIOT JJIs IeTICH MPOrHO3UPOBAHMS H3MEHEHUS THIPOXUMHUICCKUX
mapaMeTpoOB BOAHBIX OOBEKTOB ceBepa 3amanHoii CHOMPH B YCIIOBHSX MEHSIO-
LIEroCs KIIMMara, a TAKke U B CIyYae YBEIUYCHUs aHTPOIOTCHHOW HArpy3KU Ha
TaHHYIO TEPPUTOPHIO.

B Xome MHOTOYHCIICHHBIX HCCJCOBAaHHN PAaCTBOPOB MHHEPAIBHBIX II0YB
YCTaHOBJICHO, UTO UX XUMHUCCKUE CBOWCTBA MOTYT Pa3INndaThbCsl B 3aBHCUMOCTH
OT BBIOPaHHOTO MeToNa BhIJeNneHus pactBopa [33—-39]. D10 cBA3aHO Kak C pas-
JUYHOHN CTETIEHBIO HAPYIICHUS PaBHOBECHS B CHCTEME (a3 «TBEpIast — KHIKast —
ra3o00pa3Hasi», TaK U ¢ BBIJCICHUEM BOJIbI PA3HOU CTEIICHU CBSI3aHHOCTHU C TBEP-
JoW (a3oif, 4To SBISETCS CIEACTBHEM TpriaraeMoro nasieHus. [Ipobooroop
OOJIOTHBIX BOJ JIJIS MOCJIEAYOIETO aHAIN3a OOBIYHO OCYILECTBISICTCS IMyTEM 3a-
TIOKEHUS ITypOB M CKBAKUH, KyZla BOJA MOCTYIACT ITyTEM CaMOU3IHBAHHA. DTO
COOTBETCTBYET IHANA30HY BIAXKHOCTH OT MOJHOW /IO HAMMEHBIIICH BIArOEMKOCTH
(TpaBUTaIMOHHASI M YAaCTUYHO KaWULIpHAs Biara). Boma, Gomee mpo4yHo CBS-
3aHHas ¢ TBEpAOH (a30il (MIeHOYHO-KAMWUIIPHAsI, IVIEHOYHAS ), HE YIaCTBYET B
(hopMHUpOBaHUH MPOOBI, YTO OTPAHUIMBACT MPEICTABICHUS O NUBhHepeHITHAIH
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XMMHYECKOTO COCTaBa IOBIKHBIX BOJ] B 3aBUCHMOCTH OT IIPOYHOCTH MX CBSI3H.
B cBs13u ¢ 3THM TIpU HCCIICIOBAHUM MTOYBEHHBIX BOJ CTOsUIA 3a/iadya CPABHEHHS
METOJIOB HATHBHOTO IIPOO00TOOPA M BBIOOpA CPE/IM HIX HanOoJIee ONTHMATIBHOTO
JUTSL YCIIOBUI MEP3IIBIX OOJIOT, YTO M CTANIO IEJIbI0 pabOThI, PE3yIbTaThl KOTOPOI
MIPUBOJISITCS B HACTOSIIICH CTaThe.

Marepuajbl 1 METOANKH UCCJIeI0BAHUS

PazHooOpaszue Mep3IIbIx OOJIOT KPUOJIUTO30HKI 3armaqHoi CHOMpPU CBOAUTCS
K JIBYM OCHOBHBIM MOP(OTCHETHYCCKHM THIIAM: OYTPHCTHIC M MOJIMIOHAJIbHEIC
[3]. UccnenoBanust 2014-2015 TT. BKIIIOUAIH BBIOOP PENPE3CHTATUBHBIX KITHO-
YEeBBIX YYACTKOB Ha aHAJIOTHYHBIX MEP3IIBIX 0O0JIOTaX, U3BJICUCHHE MTOYBEHHBIX
BOJ] C Pa3HBIX TIyOMH HECKOJIBKUMH METOaMH H TIOCIEAYIONIee OIpEIeICHIe
XMUMHUYECKUX U (PU3UKO-XUMHUYCCKIX CBOUCTB, a TaKkxKe 00pabOTKY MOIYYICHHBIX
PE3YIBTATOB C MCIIOIH30BAaHAEM CTAaTUCTUICCKOTO aHAH3a.

B non3oHe 105xHOI TyHIpbI BOABI OTOMpAIU ¢ TPEX YUaCTKOB MOJIUTOHAIBHO-
ro 6osota («TazoBckuity: 67°22'N, 78°39’E): n3 Top(hsSHBIX MEP3TOTHBIX OJIUTO-
TPO(DHBIX [MOYB HAa HETIPOCEBIIUX IOJIUTOHAX C MOLIHOCTBIO JIESTEILHOTO CII0S OT
25 o 40 cM; U3 aHAJOTHUYHBIX TTOYB MEKITOJUTOHATBHBIX MOYAXHH (TPEIIUH) C
MOIIHOCTBIO JSITEIBHOTO ¢10s 10 50 cM; U3 MarucTpajibHbIX MOYaXXHH, BHIBO-
JSIIIAX BOJBI ¢ Oorora. B ceBepHOM Talire — Ha MI0CcKOOyrpucToM Ooitote (yua-
CTOK «XaHbIMel»; 63°47'N, 75°38'E), u3 TOp(aHBIX 0MUTOTPOGHBIX MEP3IOTHBIX
MTOYB C JICATSIBHBIM CJIOEM TITyOMHOM 10 35—40 ¢cM M U3 MOUYaXXHH, KOTOpbIC HE
HMEITH MEP3JI0ThI, BILIOTh IO MHHEPAIBLHBIX TOPH30HTOB, 3AJIETAIONINX HA TITyOu-
Hax 70-110 cm.

OT160p MOYBEHHBIX PACTBOPOB OCYIIECTBISUICSA U3 JAESATEIBHOTO Cl0s Topdsi-
HBIX [TOYB TPEMsI CrIoco0aMu: 1) OTIKUMOM B THTAHOBOM Ipecce 00pa3ioB Topdha,
OTOOpaHHBIX B IOYBEHHBIX Pa3pe3ax ¢ pa3InuHbIX NIyOHH M0 MPOoQUIIIo; 2) BaKy-
YMHOH (UIIbTpaIueid ¢ momonipio kepamuueckux ceedeid SDEC ¢ pazmepom mop
~ 2 MKM, KOTOpbIE YCTaHABIUBAJIM TOPU3OHTAIBHO B CTEHKY IIOYBEHHOTO pa3pesa
WM B CKBKUHY C TIOMOIIBIO CIHIBI HA TIIyOHHY 15 cM, Tociie 4ero paspes win
CKBa)XMHA 3aIOJHSITUCH U3bATHIM paHee Topdom. CBeua moryoniana Boay Onaro-
Japsi BAKyyMy, CO3aBacMOMY B IPHHUMAIOIICH eMKOCTH ITyTEM OTKAYKH BO3/IY-
Xa HacoCoM, ITPUKIIAJbIBAEMOE BcachiBarolee AaieHue cocranisuio 0,7-0,9 dap;
3) oTOOpOM CaMOM3TUBAIONINXCS BOJ B IOUBEHHEIH pa3pes, BCKPHIBAIOIINI BEpX-
HIOIO YacTh TOPU30HTA HAJIMEP3JIIOTHON BEPXOBOJIKH.

[TepBbIii MeTO/ TTO3BOJISET MOJTYYHTh TIOYBEHHBIA PACTBOP 3HAYUTEIBHO ObI-
CTpee BTOPOTo, II1e MPOIecC MOKET 3aHUMAaTh MHOT/IA U 10 2—3 CYTOK B 3aBUCHMO-
CTH OT BIaXXHOCTH. Ho BakyyMHBII MeTO/T HarOoIee IpHUOIIKeH K €CTeCTBCHHBIM
YCIOBUSIM, TaK KAK MUHUMHU3UPYET KOHTAKT C aTMOC(EPHBIM BO3IyXOM U MOXKET
OBITh MCIOJIB30BaH IS HAOIIONEHUN 3a CE30HHOM W MEXKIOLOBON AUHAMHUKON
CHIPOXMMHUYECKUX MapaMeTPOB MOUBEHHBIX PacTBOPOB. [10UBEHHBIC BOMIbI, IO-
Jy9deHHBIC TPETEUM METOIOM, HanOOoJIee CXOKH IO COCTaBYy K T€M, KOTOPHIE y4a-
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CTBYIOT B (DOPMHPOBAaHHUHN CTOKA, MUTAIOT PYYbH U 03€pa, BEIb HUMECHHO BEPXHIE
ciou Topha 061a1ar0T HauOObILEH TOPU3OHTAIBEHOI BOJOIPOBOAUMOCTBIO [3].

[IpoOk1 oTOupanmcey 1o cieayromeii cxeme. B 2014 1. IOUBeHHBIE PacTBOPHI
TIOJIy4eHbI IPECCOBAHMEM U BaKyyMHOH (DMIIBTpAIMeil A1 apbl TOPU30HTOB aHa-
JIOTHYHBIX TOPQSHBIX IMOYB. A UMEHHO caMoro BepxHero (amanazoH 0—10/15 cm)
M CaMoro NIyO0OKOro, 3aJIeraloero HelMoCPEICTBEHHO HaJl TOPU30HTOM MEp3JIOro
Topa, YTO MOXKET CTaTh OCHOBAHUEM IS BRIBJIICHUS BHYTPUIPOQIIIEHON HEO-
HOPOJHOCTH XUMHYECKOTO COCTaBa BOAHOM (pa3bl B qanbHelem. B 2015 . nmpoOst
BOJI M3BJICKAJIM KEPAMUYCCKIMHU CBEUYaMHU M U3 aHAJIOTHYHBIX pa3pe30B 00pa3Ibl
BepxoBoAKU. Becero 0todpaHo 1 nmpoaHam3upoBaHo okoj1o 80 0Opas3IoB BO.

OTtoOpanHbIe 00pa3mbl BOI HETIOCPEICTBEHHO B TMOJEBBIX YCIOBHSAX IMPOILY-
ckanuch depe3 ¢unsrpsl auamerpoM 0,45 mxm (Merk Millipor) u koHCepBUpO-
BAINCH UIS TIOCIEAYIONNX JTaO0paTOpHO-aHATUTHISCKUX HcchenoBaHuid. [Ipu
OIIPENIeNICHNN XUMUYECKHX U (M3MKO-XMMHUYECKHX ITOKa3aTeNleil MCIoJIb30Ba-
JIUCH CIIEMYIONINe METOABL: pH — moTeHIIMOMeTpHIecKNil; yaeIbHAs MIEKTPOIIPO-
BOJHOCTb — KOH/IyKTOMETPUYECKHI; COiepKaHHe PACTBOPEHHOI'O OpraHHYecKo-
ro (POY) u meoprannueckoro (HPOVY) yrnepona — katanuTuyeckoe OKUCICHUE
(TOC-VCSN, SHIMADZU, Snonus); SO, ClI" — uonnas xpomarorpapus
(DIONEX ICS-2000); Na, Mg, Ca, K, Fe, Al — ¢ moMOIIbI0 MacC-CIIEKTPOMETPHH
C MHIYKTUBHO cBa3aHHOM mia3moit (ICP-MS, Agilent 7500 CE, CILIA).

PesyabTarsl HccaeqoBaHus U 00CyKIeHIE

B 3aBucuMOCTH OT BBIOPAHHOTO METOJMA MOIYUCHUs BOJ U3 TOPQSIHBIX ITOYB
Mep3JIbIX 00JIOT PACXOKACHHS B 3HAUCHUSIX OT/ICJIbHBIX XUMHUYECKHUX [TAPAMETPOB
MOTYT JJOCTHTaTh CYIIECTBEHHBIX BeNUYMH. [loTyueHHbIC HAMU PE3yJIbTaThI 10-
Ka3aJld PACXOXK/ICHHUE B XUMUYECKHX [TAPaMeTPax BOJ[ B 3aBUCUMOCTH OT BbIOpaH-
HOTO MeTola UX monydeHus. Bakyymuas (uibTpalius, mo3BOJISIONIas 0TOUpaTh
MTOYBEHHBIN pacTBOP M0 Mpodmito O6e3 U3BJICYCHUS 00pasiia, UMeeT OrpaHUYCH-
HOE MPUMEHECHHE, TaK KaK 3aHMMAeT OBOJBHO [UIUTEIBHOEC BpeMs U TpeOyer
OOJIBIIIOr0 KOJIMYECTBA KepaMHUYECKUX cBedel. [109ToMy Hen30eKHO MpHUMeHe-
HUE WHBIX METOJOB MPU KapTorpadupOBaHUN XUMUYECKUAX MTApaMEeTPOB OYBEH-
HBIX BOJI, & [IPH 3TOM Ba)KHO 3HATh OCOOEHHOCTH COCTABAa, TOJIYYaeMOT0 KaXK bIM
criocobom. Taxke CpaBHEHUE Pa3HBIX METOIOB MTO3BOJISIET MPUOIH3UTHCS K TOHU-
MaHuto JuddepeHIna XUMHYECKOTO COCTaBa B 3aBUCUMOCTH OT ()OPM CBSI3H
BOJIBI C TBepaoi (asoit. Huke mpuBEeneHBI pe3ynbTaThl CPABHEHUST HEKOTOPHIX
XUMHYECKUX MapaMeTpoOB BOI, TOJTyUYCHHBIX BAKYYMHOU (HIIBTpAILIUei, ¢ BepXO-
BOJIKAMH, a 3aTE€M C OTIIPECCOBAHHBIMH BOJIAMHU.

Tousennvie pacmeopul u 6epxosooku. Ha puc. | mpeicTaBieHbl cpeHue Be-
JIUYUHBI paccMaTpuBaeMbIX nokazareneidt (M+SD) u ux pasnuuue B 3aBUCUMOCTH
OT HCIOJIb3YyeMOr0 MeTo/ia 0TOOpa MOYBEHHBIX BOJ (IIOUYBEHHBIC PACTBOPBI, OTO-
OpaHHBIC BAKyYMHOW (IIBTPALIUCH 1 U MOJIOKEHNUS B pebede caMON3ITUBAHUS —
BEPXOBOJIKH) M THITA OOJIOTHON MUKPOMOPMBI (Oyrop/moIuroH, Modaxuna).J[ist
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ydacTka «Ta30BCKHiD» CpaBHUBAIH 8 TapaJUICIBHBIX MTap 00pas3IioB, a I yJacT-
ka «XaHbpIMel» — 12 napajuienbHbIX nap.

Ha yvactke «TazoBckuii» comepxanne POY koneOnercss B MIMPOKUX TIpejie-
nax — oT 42 Mr/11 B MOYaKuHe 10 97 Mr/i Ha monuroHe U B 1,5 paza Oombiie B Bep-
XOBOJIKE 10 CPABHEHUIO C pacTBOPOM. [l yyacTka «XaHBIMEN» CTOJIb BBICOKHX
pasnuuuii He HaOMIomaeTcs, YTO MOATBEpKAaeTcs craructudecku (z = —0,927;
p = 0,354). 3nauenns pH B MOYBEHHBIX PACcTBOpPaX HE3aBUCHUMO OT TTOJIOKEHUS
B janmmapre Ha 0,2-0,7 eqMHULBI BbINIE, YeM B CAMOU3IUBAIOIINXCSA BOIAX.
VYposeHs pH MOYBEHHBIX PACTBOPOB, OTACICHHBIX OT TBEPABIX (ha3 ITOUBBI, MO-
KET COXPAHATHCS B T€UEHHE 3—6 MECSIEeB, YTO CBUIETEILCTBYET O CYIIECTBO-
BaHWUHW YCTOWYMBOTO PAaBHOBECHSI B PACTBOpE, B TOM YHCJIEC M C ra3oBoi (hazoit
[36]. DnekTponpoBOJHOCTH OOJBIIE BO BCEX CIydyasx B BEPXOBOJKAX, 0COOCHHO
Ha IMOJIMTOHAIILHOM 0oJioTe. B TOP(SIHBIX 0HroTpodHBIX ToYBax BenuunHa POY
B 3HAYUTEIBHON Mepe ompenenseT pH U dIeKTponpoBOAHOCTh 3a CYET HHU3KO-
MOJICKYJSIPHBIX OPTaHHMYECKUX KHUCIIOT, MPOSIBISICTCS clabasi 3aBHCHMOCTD: YeM
Gonbiie ymiepona, TeM meHbiie pH (12 = 0,63) u Bbillle 3JICKTPOMPOBOIHOCTD
(r*= 0,54). HuzkoMoJIeKy/SIpHBIC OPTaHMYECKHE KHCIOTHI — OIWH W3 TIABHBIX
(hakTopoB KuCIOTHOCTH [40] U 3IEKTPONPOBOJHOCTH pacCMaTPUBAEMBIX IOYB.
[TomoOHBIE 3aBHCUMOCTH XapaKTEePHBI M IS 03¢, MUTAIOIINXCSI BOAAMH C TLIO-
CKOOYTPHCTBIX OOJIOT, YTO YKa3bIBa€T HA HU3KYIO TPAaHC(HOPMALIMIO IOYBEHHO-00-
JIOTHBIX BOJI TIPHM WX TOCTYTIeHUH B 03€pa [41-42]. [loBbimeHnHOE comeprkanme
POY B BepxoBojKax OOBACHSETCS TEM, YTO, 3allONHSS pa3pe3 WU CKBAKUHY,
BOJa MPOXOIUT OONBINYI0 AWCTAHIHUIO B TONIIE Topda, YeM IpH 3aroTHEHHH
cBeun. [1oATOMY U KOJIMYECTBO BBILIEIAUYUBAIOIINXCSA OPTAHNYECKUX BEIIECTB U3
Topda BEIIIE. DTUM 0OBICHSIIOTCS TOBHIIICHHBIC KOHIICHTPAIIMH B BEPXOBOIKAX H
unbix anemenToB (Fe, Al, K, Na, Mg, Ca).

Bri6op MeTona oTbopa He MMEET CyIIECTBCHHOTO 3HAYCHUS [UIS KOHIICHTPA-
uuit Ca, Mg Ha nmonuronax u Oyrpax. B MouaknHax ske pa3iinyHble METObI JAI0T
pacxoxeHue koHmeHTpanuii o Ca 6onee yem B 1,5 pasa. [Ipu aToM B MOYaku-
Hax MOJIMTOHAIILHOTO OoJioTa conepkanne Ca BbIIIEe B BEPXOBOJIKE, @ B MOYaXKH-
He OyTpHCTOTO — B TIOYBEHHOM PACTBOpPE. DTO MOXKET OBITH CBSI3aHO B IIEJIOM C
OoJiee BEICOKMM YpPOBHEM coziepskanusi Ca B BOax MOJMTOHAIBHOTO 00JI0Ta, 4TO
mo3Bosisier Ca BBIMIENaYnBaThCs, B OTIMYHE OT IUIOCKOOyTrpHcTOoro 0oJoTa, Tae
OH HaXOJUTCS MPEHMYIIECTBEHHO B pacTBopax Ooliee CBsI3aHHBIX (HOpM BiIaru.
Conepxanue Fe, Al, Na u K B BepxoBojkax B IIeJIOM BBIIIE, YeM B ITOYBSHHBIX
pactBopax. [Ipu 3ToM Hanboee CUIIbHO TOYBEHHBIE BEPXOBOJKU OTINYAIOTCS OT
MMOYBEHHBIX pacTBOpoB 1o conepxannto Na u K (1,5-3 paza), 3To MOKeT 00bsic-
HATBCS TEM, YTO JJAaHHbIE 3JIEMEHTHI He 00pa3ytoT MaJIONOABIKHBIX KOMIUIEKCOB
C OpTaHUYECKUMH BEIIECTBAMH.

WzydenHble mapamMeTpsl B 1I€JI0OM UMEIOT 00Jiee BHICOKME 3HAYECHUSI B BEPXO-
BoAKax. Tak, YMCIO JOCTOBEPHO PA3IHUYAIONINXCS MPEBBIICHUH IMapaMeTpoB B
BEPXOBOJIKE HaJl (PUIBTPATOM, OITYYEHHBIM BaKYyMHBIM CIIOCOOOM, paBHO 22, B
TO BpeMs KaK C MOMOIIBIO CBEY — TONBKO B § ciydasx. Ecim cpaBHUBATH KiTlode-
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BbI€ YUACTKH, TO Yalle 3HAYNMO Pa3INIaloTcs ImapaMeTpsl MeKIy co0oi Ha 1mo-
nuroHaabHOM OoJiote («Ta30BckHii»), 4eM Ha TIIOCKOOYTpUCTOM («XaHbIMEW»).
®opma MuUKpopenbeda He 0Ka3bIBACT BIMSHIS HA KOJMYESCTBO BCTPEU JTOCTOBEP-
HBIX Pa3lIUuuil; Tak, 15 caydaeB MPUXOMUTCS KaK HA MOIUTOHBI / OYTphI, TaK W
Ha MOY&KUHEL [Ipy 5TOM B IeTOM B MOYa)KHHAX CPEIHSS BEIHMUMHA PA3JTHIHS
PE3yIBTaTOB CPaBHUBAEMBIX N1Ap METO/OB BBIIIE, YEM Ha MONUroHax / 6yrpax (1,6
npotuB 1,4 pa3a cOOTBETCTBEHHO). [lJI1 MOYaXWH 1O CPAaBHECHHUIO C ITOJUTOHA-
MU / OyrpamMu XapakTepHbl Oojee HU3Kue 3HaueHust POY, cynbharos u snekTpo-
MIPOBOIHOCTH (B CBSI3U C OOJNBIIEH MPOTOYHOCTEIO), BCE OCTANBHBIC MTOKA3aTEIH
BelyT ceds He Tak OfHO3HAuHO. ONUCaHHBIE PA3IUUUS B KOHIIEHTPAIUAX MOTYT
OOBSCHATHCS TEM, UTO BEPXOBOAKH IIPEICTABICHB CMEIIIAHHON BIAroi, KOTOpast
3ajieraeT HaJl TOJIIEeH MEP3JI0ThI U OTPaXkaeT 0COOEHHOCTH XMMUYECKOTO COCTaBa
TophsiHOTO MPOdUIIS B IETIOM, & MOYAKUHBI UMEIOT OOJbIIHE KO3(DPHUIIUESHTHI
BOJIOOT/IauH, 0COOEHHO MTPOTOYHBIE, TIOATOMY BBILIECTAYUBAIOIIUECS C IPUIIETA0-
IIUX TIOBBIIICHUH 2JIEMEHTHI Oy T HAXOTUTHCS B OOIBIICH KOHIICHTPAIINH B BOZE
B I'PaBUTAIIMOHHOM COCTOSIHUH.

CocTaB BepXOBOAKH B IIEJIOM OTIIMYACTCS OT COCTaBa IMIOYBEHHOTO PAacTBOPA,
MOJTY4YE€HHOTO BaKyyMHOW (pHIIBTpanueil, 3a UCKIIIOUEHHEM HEKOTOPBIX 3JIEMEH-
toB (Mg, Fe, Al), KOHIIeHTpallui KOTOPBIX JIOCTOBEPHO HE pazimyarorcs. [lo-
3TOMY IOJTy4aeMble B XOJE MCCIEAOBAHUI 3HAUCHUS] KOHLIEHTPALUil 3JIEMEHTOB
Oy/IyT 3aBHCETh OT BBIOPAHHOTO METO/IA, & TAK)KE MOJIOKEHHUS B OOJIOTHOM MHUKPO-
na"amadTe, OAHAKO OJHO3HAUHO 3aKOHOMEPHBIX PA3IHUUM MEXTy AByMs pac-
CMOTPEHHBIMU METO/IaMH HE BEISIBIICHO.

Omotcum u axyymmas gpunempayus. Bropas mapa pacCMOTPEHHBIX METOI0B (OT-
JKUM W BaKyyMHast (GPUITBTpaItist) Ja€T MpeCTaBICHUs 0 OoJiee CBSI3aHHBIX (popmax
MOYBEHHOM Biaru ¢ TBEPNOH (ha3oil. IIpu Bo3melicTBUM Ipecca Ha MOUBBI MPOUC-
XOAUT HAapyIIEHHUE X €CTECTBEHHOTO CJIOKEHHSI, YTO MOXKET COIPOBOKIATHCS CMe-
IIEHUEM TIPUCYILETO PABHOBECHS B COOTHOIICHUSIX ra3 — TBEpAAst — KuaKas (paspl 1
KaK CIIC/ICTBIE N3MEHEHIE COCTaBa M CBOMCTB MOIYYIAaeMBIX IIOYBEHHBIX PACTBOPOB.
MeTton BakyyMHON (pUIBTPAIIMU TAaKXKE UMEET HEKOTOPbIe 0COOCHHOCTH; TaK, HyK-
HO YUYHTHIBATh, UTO MaJIbIe Pa3MephI ITOp CBEUEH BT K HX 3a0uBanuio. HekoToprie
HCCIIEIOBATENN YTBEPAK/IAOT, UTO CYLIECTBYET OMACHOCTh BHIBETPHBAHUS MaTepya-
na (pribTpa, CONPOBOXKIIAFOIIASICS BBIIICITAYUBAHUEM Psifia SIIeMEHTOB [43], oHaKO
JpyTue UCTOYHUKH CBUJIETEIILCTBYIOT O IPOTHBOIONOKHOM [36]. Ha yuactkax «Ta-
30BCKHI» 1 «XaHBIMEH» H3ydeHO 110 12 TapauielbHbIX Map 00pasiioB.

Ha puc. 2 otoOpaxkeHsl cpeiHue 3Ha4YeHHsI KOHIIEHTpaLuii snemMeHToB (M+SD)
U UX CpaBHEHHE C YIETOM BEIOpaHHOTO MeToza. [ padmku Takxke TaloT mpeIcTaB-
JICHHE O COJICPIKaHUU PACCMATPUBACMBIX TOKa3aTesieil B IPOCTPAHCTBE: 10 MPO-
¢bwitro (BepxHsS M HAJAMEP3JI0THAS YacTh MPOoQuiis) U BHYTpH JaHmmadra (mo-
JIUTOH / OyTrOp U MOYAXKHHA).

Ha ocHOBe BBITTOHEHHOTO CPaBHUTEIHLHOTO aHAJIHM3a BBISIBICHBI HEKOTOpHIC
0COOEHHOCTH TOBEJCHUS M3ydaeMbIX Mokaszareneil. Tak, oTMeuaroTcs HAUOOIIb-
e 3HAUCHHS MPAKTUYECKH BCEX MapaMeTPOB B IOYBCHHBIX PACTBOpPAX, OTO-
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OpaHHBIX C TIOMOIIBIO CBEY, HE3aBHCUMO OT ITOJIOKCHHUS B pelbede W TITyOHHBI
orOopa, 3a uckmodenueM Fe, Al, K, Na. [Tocnennue snemeHTs BeayT cedst HecTa-
OWIILHO, ¢ 0OJIBIION BapHaOeTbHOCTHIO 3HAUSHHI M IPe00IIalaHueM B pacTBOpPax,
OTOOpaAHHBIX C MOMOIIBIO MPecca, B HEKOTOPBIX M3 COMOCTaBUMBIX map. Craru-
CTUYECKH 3HaUYuMBbIe pazmmuus (z = 1,99-2.2; p = 0,028-0,044) mex 1y MeTogamu
JUTSL OTMEUCHHBIX BBIIIEC 3JIEMEHTOB BCTPEUAIOTCS HE Be3J/ie, Yallle OHU Habona-
roTcst B ModaskuHax. Uto kacaercs POY u Takux OMOreHHBIX 2IEMEHTOB, Kak Ca,
Mg, TO TOCTOBEpHBIC PA3INUsl B KOHIICHTPAIUIX IPOCICKUBAIOTCS KaK MEXKITY
METOJaMH, TaK ¥ 10 TITyOHHE TOYBEHHOTO MPO(UIII B MOYa)KHHE U HA TIOJTUTOHE.
Tak, o cogepxkanuto Ca, Mg «BaKyyMHBIC» IOUYBCHHBIC PACTBOPBI OTIHYAOTCS
B OOJIBIIYIO CTOPOHY (O0JIee YeM BJIBOE) OT COOTBETCTBYIOIINX, TIOTYYCHHBIX ITy-
TeM OTxKHMa. JI0CTOBEpHBIE pa3inyus MEKAY 3HaYCHUSIMU HaOronarorces B 60%
ciydaeB. [yt POY pa3dpoc KOHIEHTpaIuid MeKIy criocodamMu 0TOOpa MEHBIIIE
(e Oonee yem B 2 pasza), OJHAKO OHU JOCTOBEPHO oTinyarorcs (z = 3,05-2,2;
p = 0,008-0,027) npyr oT npyra. boibliee KOTUIECTBO OPraHUIECKOTO YITIEpOIa
COAEPIKUTCS B HAIMEP3NIOTHOM yacTu ipoduiis (1o 95 mr/i). Uro kacaercs pH u
VIACTBHOH 3IEKTPOIPOBOJHOCTH, TO TOCTOBEPHOE PA3INIHe 3HAUCHUN NMEeTCs,
HO SIBHOH, IPHYPOYCHHON K METO[aM, KIIFOYSBBIM y4acTKaM HiId (hopMaM MUKPO-
penbeda, — Her.

PaccMmoTpenne pacxoxkIeHHI pe3ylbTaToB JBYX CPaBHHUBAEMBIX METOJOB B
3aBUCHMOCTH OT BHEIOPAaHHOTO ITOYBCHHOTO TOPH30HTA ITOKA3BIBACT, UTO B TIPH-
MMOBEPXHOCTHOM TOPH30HTE B CPEIHEM pPE3yNbTaThl pa3invarTcs B 1,7 paza Ha
moyuronax / Oyrpax u B 1,8 paza B MouaknHax. B HagMep3moTHOM ke TOPH30H-
T€ pacxoXAeHus coctaBuwiu oT 1,5 10 1,6 pa3a cOOTBETCTBEHHO. DTO CBA3aHO
C MCHBIINM COJCp)KaHHEM T'PaBUTAIMOHHON BIIaTW B IPUIIOBEPXHOCTHOM TOpH-
30HTe, OobIIeH cTeneHblo nuddhepeHnuan XUMHUYECKOro coCcTaBa pacTBOpa B
3aBHCHMOCTH OT CTEIICHH €T0 CBSI3U C TBEPJOU (a3oil.

CpaBHEHHE CPEIHUX ISl ATOM TPYIIIBI METOJOB MOKA3al0, YTO CTAaTUCTUYC-
CKH 3HAYMMBIC PA3JIIYMS MEXKITy IBYMsSI H3y9aeMbIMH U OTTMCAHHBIMH BBIIIIE METO-
namu HaOmonatores B 61% ciaydaes (B 44 napax u3 72). DTo NOATBEPKIAET Hallle
MIPEACTaBICHHE O BBIIIECKAa3aHHBIX 0COOCHHOCTSX KaK0T0 U3 METOJIOB 0TOOpa U
JlaeT OCHOBAHHUE IOJIararh, YTO BaKyyMHas (DIbTpalys JaeT MPeJICTaBICHUE U O
XHMHYECKOM COCTaBe 0ojee CBI3aHHBIX (POPM IIOUBEHHOH BIIATH.

[Mony4eHHbIe pe3yabTaThl MOKA3BIBAIOT, YTO MIPU UHTEPIPETAINU TAHHBIX, &
Tak)Ke CPaBHEHUH PE3YJBTaTOB PA3HBIX HCCIIEIOBATEIBCKUX TPYI HEOOXOIH-
MO YYHTBIBaTh CIIOCOO 0TOOpa mpod Boa TopdsHbIX mouB. Kaxaslit u3 paccMo-
TPEHHBIX METOIOB MIMEET CBOW NpEMMyIIecTBa. Tak, mpu OTOOpE MOYBEHHBIX
BOJI METOJIOM BaKyyMHOW (DUIIBTpAIlMU MPOUCXOAUT HAUMEHBIIIEE HapyIICHHE
MTOYBEHHOH TOJNIIH, ITO3TOMY MOKHO H3ydYaTh BHYTPUIPO(UILHYIO HETHOPOI-
HOCTh XUMHYECKOTO COCTaBa BOAHOM (ha3wl. KpoMe TOro, TaHHBIA METOM IPUTO-
JICH | JIUISI TATENFHBIX TI0 BPEMEHH MCCICAOBAHNH, TaK KaK KepaMUUecKasl cBeda
MOXET JIOJIr0¢ BpeMsl HaXOAUThCS B IOUYBE, MOKA €€ MOPhI HE 3a0BIOTCS TOHKO-
THCTIEPCHBIMH JacTUaMu. OTOOp caMOM3IHMBAIOMINXCS BOI MEHEE 3aTpareH H
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MOYKET OBITh PEKOMEHJIOBAH JIJISl U3yUeHUs IPOCTPAHCTBECHHOW BapruaOeIbHOCTH
THUIPOXUMHUYECKIX CBOWCTB BEPXOBOAOK. BepxoBoaKu Hanbosee nIeHTUYHBI CO-
CTaBy TE€X BOJI, KOTOPhIC YYaCTBYIOT B (DOPMHUPOBAHHU CTOKA, MTUTAIOT PYYbH H
o3epa (M3BJeKaeMble TIPU STOM BOJIbI Yalle MPEeACTaBISIOT COO0H rpaBUTAIIMOH-
HEIC).

3aki0uenne

B 3aBucuMocTH OT BBIOpAaHHOTO METONA MOIYUYCHUS BOJ U3 TOPQSIHBIX ITOYB
Mep3JIbIX 00JI0T PACXOXKACHHS B 3HAYSHUSIX OT/IEIBHBIX XUMUYECKHIX ITapaMeTPOB
MOTYT JOCTHTaTh CYIIECTBEHHBIX BETHYIHH. KOHIIEHTpauy JIeMEHTOB B BEPXO-
BOJIKE JIOCTOBEPHO OTJIMYAIOTCS OT TaKOBBIX B ITOYBEHHOM pacTBOpE, MONyYEH-
HOM BaKyyMHOW (wIbTparueil. Pasmuuus Mexay STUMH JBYMS METOJIaMH pas-
HOHAIIPaBJICHHBI, YUCIIO JOCTOBEPHO Pa3iIMYaIOIINXCs MPEBBIIICHUH mapaMeTpa
B BEPXOBOJIKE HaJl BAKyyMHBIM (DHIIBTPATOM paBHO 22, OOpaTHBIX CiydaeB — 8.
CpaBHEeHHE TOYBEHHBIX PAcTBOPOB, OTOOPAaHHBIX KEPaMHYECKUMU CBEYaMH, C
OTIPECCOBAaHHBIMHU PACTBOPAMH ITOKa3ajio Oojiee OMHOHATIPABICHHBIC TPCH/IBI —
HauOOMbIINE 3HAYCHUSI MPAKTHUECKH BCEX MapaMeTpoB (B 44 mapax u3 72, 3a uc-
KIrodeHueM KoHreHTpanuid Fe, Al, K, Na) mony4eHsl B pacTBOpax, OTOOpaHHBIX
C TOMOIIIBI0 KepaMHYECKUX CBeveil. BhIBICHHBIE pacXOKaeHHs B MapaMeTpax
MMOYBEHHBIX BOJI, B 3aBUCHUMOCTH OT c1ioco0a mpobooTdopa, CBsI3aHbl C pa3jiny-
HBIM COOTHOIIEHHEM HM3BJIEKAaeMBIX KaT€rOpHil IIOYBEHHOH BJIar B IIOTy4aeMOM
obOpasite. BakyymHast GpuasTpanus u mpeccoBaHie TA0T IPEICTaBICHNE O COCTa-
Be OoJiee CBA3aHHBIX ()OPM MOYBEHHOM BJIATW MO CPABHEHUIO C CAMOU3IINBAOIIHN-
MUCSI BEPXOBOIKAMIL.
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Tatiana V. Raudina’, Sergey V. Loyko', Ivan V. Krickov', Artem G. Lim'

Tomsk State University, Tomsk, Russian Federation

Comparing the composition of soil waters of West Siberian
frozen mires sampled by different methods

The permafrost zone occupies around 30% of the West Siberian Plain. Permafrost
bogs are the dominant type there and differ in structure and hydro-thermal regime
from bogs of the "melted" area. A link between substance flows in rivers and processes
occurring in interfluvial landscapes are soil waters providing transportation of
hydrocarbon and other chemical elements into the river network. Evidently, under
conditions of climate change the hydrochemistry of soil waters will act as a sensitive
indicator of environment changes. It’s known that the chemical properties of soil waters
can vary depending on the chosen sampling method. The main aim of this research was
to compare the native methods of sampling and then select the most optimal for the
conditions of frozen bogs. The comparison was made using the materials obtained from
peat oligotrophic permafrost soils in 2014-2015. We extracted all bog water samples
on polygonal bogs in the southern tundra (key site “Tazovskiy”; 67°22'N, 78°39'E) and
palsa bogs in the northern taiga (key site “Khanymey”; 63°47'N, 75°38'E). Samples
were taken in three ways: 1) pressing of peat samples (titanium press); 2) vacuum
filtration (porous ceramic cups, SDEC); 3) extraction of superpermafrost water. We
considered methods of soil water sampling in pairs (superpermafrost water - water after
vacuum filtration; water after pressing - water after vacuum filtration) and then we
determined some parameters (pH, conductivity, DOC, DIC, SO *, CI', Na, Mg, Ca, K,
Fe, Al).
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Superpermafrost water is characterized by higher values of parameters in
comparison with water after vacuum filtration (in 22 cases against 8). At the site
“Tazovskiy” DOC content ranges from 42 mg/L in hollows to 97 mg/L at the polygon
and 1.5 times more in superpermafrost water. There are no major differences for the key
site “Khanymey” (z=-0.927; p = 0.354). The pH values do not depend on the landscape
position in soil solution and are at 0.2-0.7 units higher than in superpermafrost water.
The electrical conductivity of superpermafrost water is higher in all cases, especially
on polygonal bog. The choice of extraction method has no effect on values of Ca and
Mg on polygons and mounds. In hollows, different methods give the difference in Ca
concentrations more than 1.5 times. Fe, Al, Na and K contents in superpermafrost water
is generally higher than in soil solutions. These results show that values depend on
the method and the position in the bog micro landscape; however, we did not identify
any obvious differences between the methods. The second pair of methods (pressing
- vacuum filtration) provides information about combined forms of the soil moisture
and allows selecting the soil solution at a predetermined depth. The highest values of
almost all parameters are found in soil solutions, selected by ceramic cups, regardless
of the relief position and sampling depth, except for Fe, Al, K, Na. As for DOC, Ca,
Mg, the difference at concentrations are observed both between methods and with the
depth of soil profile in hollows and at the polygon. The comparison of means showed
that statistically significant differences between the two studied and described above
methods are observed in 61% of cases (in 44 of 72 pairs). The results show that
for a correct interpretation of the data and comparison of the results from different
research groups, the method of sampling peat soil water should be taken into account.
Using vacuum filtration method is possible to study intraprofile heterogeneity. The
superpermafrost water sampling is less expensive and suitable for studying the spatial
variability of hydro-chemical properties.
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O.A. Kapumoga, A.H. Mycraduna, JI.M. AGpamoBa
bomanuueckuii cao-uncmumym Ygpumckoeo nayunoeo yeumpa PAH, e. Y¢ha, Poccus

CoBpeMeHHOe COCTOSIHME NIPUPOAHBIX NOMYJISIIHIA peIKoro
Buaa Medicago cancellata Bieb. B Pecnnyosinke bamkoprocran

Ipusedennv pezynomamsl uzyueHus: NAMu NPUPOOHBIX YEHONRONYIAYULL PEOKO20 6U0A
Medicago cancellata Bieb., naxoosuezocs ¢ Pecnybnuxe bawkopmocman Ha ce6epHOll
epanuye apeana. Mzyuenvl Oemocpaguueckas cmpykmypa, MopgomempuiecKkue
napamempel u dcuznennoe cocmosuue ocobel. bonvuuncmeo ucciedosannvix
yenononynayuil M. cancellata omauuaromes nesvicokou niomuocmvio (2,2—5,8 3x3./
M) H3yuenHvie YeHONONYIAYuu OMHOCAMCA K HOPMATbHLIM HENOIHOUIEHHbIM,
NUK NpUxXooumcsi Ha cpeoHezeHepamuenvle ocobu. Ilo knaccugukayuu «deroma—
omeeay 3penvimu signaiomes 4 yenononynayuu, 1 — cmaperowas. Ilo donvuuncmesy
Mopgomempuneckux nokazamenei auoupyem nonyisyus na eope Cycakmay,
MUHUMATbHbIE 3HAYEHUs NO 6CeM NApaAMempam OmmedeHvl 8 NONYIAYuU 603ne O.
Anviuteso. 3nauenus keaopamos paccmosinuti Maxananobuca mexncoy yeHononyiayusmu
nokazano, 4mo Hauboavuee paccmosiHue mexcoy yenononyuayumu 1-3, 1-4;
HaumeHbuiee — medcdy yenononyrsyumu 1-2, 4-5. [Ipogedennviil eumanumemnoii
aHanus NO360UN  GbIAGUMD, UMO 06 YEHONONYIAYuu — npoyeemaiowue, mpu
yeHononynayuu — 0enpeccugHble.

KiroueBble  ci0Ba:  yenononyuayus, — Mopomempuueckue — napamempol;
UBMEHYUBOCTb, GUMATUMEN.

BBenenune

W3zydenne peakux BUAOB PaCTCHUH Ha TPAHMIAX HX PACHPOCTPAHCHUS — BaXK-
Hasl ¥ aKTyasbHasl 3a/1a4a COBPEMEHHOI OOTaHUKH, YKOJIOTHH U OXPAHbI PACTCHHH.
OxpanHHbBIE TIOMYIISAIUN, B CUITY cTieluuaecKiux ocodeHHOCTeH (Teorpaduieckas
U30JISIIIMS, OTPAHMYCHHBIC YCIOBUS JJIsI TIPOU3PACTaHUs, THOPUIOTCHHBIC MPO-
IIECChI U T.JI.), KaK MpaBWIIO, 00JIaJaf0T CBOCOOpa3ueM CTPYKTYPhI, BHYTPEHHEH
OpraHu3allii U 9KOJIOTHH, a TaKkke MOp(OJIOTHH U TeHeTHKH ocobeit [1, 2]. B o
K€ BpeMsI OTH TIOIY/ISIIAN MOTYT HaXOIUTHCSI B YCIOBHSIX ABOMHOTO CTpecca — Ha-
psily ¢ HE ONTHMATBHBIMU JUIS HUX YCIOBUSIME MECTOOOUTAHUHN HA Kparo apeana
MOYKET HAOIFOJIAThCS M aHTPOIIOTEHHOEe Bo3JeiicTBre. [103TOMY BHIIBI pacTEeHUIA
Ha TpaHUIaX apeajoB HEePEIKO MomanalT B KpacHble KHUTH PErHOHANBLHOTO W
(hemepallbHOTO 3HAYCHMSL.

K taxum peaxum Bunam B PecniyOnuke bamkoprocran (Pb) otHocutes Medi-
cago cancellata Bieb. (moniepHa ceTyaras), MaIOU3y4ICHHBIA BUJI, HAXOISIUICS
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B pecityOlIiKe Ha CeBEPHOI okpanHe apeaia. Bxirouen B Kpacayro kaury MCOIT
(c xareropueit V — Bul, cokpamaronuiics B yncieHHocTH) [3], KpacHyto kaury
Poccuiickoii ®enepanuun (PD) (3 — penkuii Bun) [4], KpacHyro kaury Pb (2 —
BH/I, COKPAIAIOIIMICS B YUCIEHHOCTH) [5], oxpaHsieTcs emie B 5 peruonax PO
[3]. Peaxoe pacrenne bamkupckoro Ilpemypanss [6]. Ouaemuk EBpormeiickoit
Poccuu [4]. BocTouHoeBpomnelickuil cTenHON BUJ, BCTpeuarommiics B Bocrou-
HoW EBpome (crennast 30Ha) u Ha Kaekaze. Kcepodut, nerpodurt, kaibiedur.
[Ipouspacraer B CTENAX Ha OTKPHITHIX KAMEHHUCTBIX CKIIOHAX, TPEUMYIIECTBEHHO
Ha KapOOHATH3NPOBAHHBIX MIEPMCKHX ITECUAHUKAX U TMPOAYKTAX UX Pa3pyIICHHU.
B Pb BcTpeuaeTcst 04eHb PEAKO, UCKITIOYUTEIBHO B IECUAHUCTBIX CTEIsIX, Ha Bep-
IIMHAX dPO3UOHHBIX KOHYCOBHIHBIX TOP-OCTAHIIEB, MPEAIOYUTACT CKIOHBI FOXK-
HOM 2Kcro3uly. Pa3pactaercs B HapylIeHHBIX CTEMSAX (OTCYTCTBYIOT I€PHOBUH-
HBIE 3JIaKH) C pa3peXeHHbIM TpaBocToeM [5]. B Pb oxpansiercs Ha Teppuropuun
namsaTHUKOB npuposl «lopa Cycakray» u «[opa Cateipray» [7].

Huxopacrymue BuIb! pona Medicago HedacTo CTaHOBUIINCH OOBEKTaMH HIC-
cnenoBanuii [8—10], maHHbIE TIO KpaiiHe peAKOMY B OOJIBIIMHCTBE PETHOHOB Poc-
cunt Medicago cancellata OTCyTCTBYIOT, B TO YK€ BpPEMs TaKUE CBEICHUS 00 3TOM
JIMKOM pOjIMYe KyJIbTYpPHBIX MPEACTaBUTENCH pojia JIolepHa MPeCTaBIsIOT WH-
TEpecC B TOM YHCIIE U JIJISI CEJIEKIIMOHHBIX Tienei [11].

Lenp pa®oTbl — BBIABICHHE OCOOCHHOCTEW OHTOTEHETHYECKOH CTPYKTYPBHI,
MOP(POMETPHIECCKHUX MTapaMeTPOB W BHTAIUTCTHOW CTPYKTYPHI IIEHOOITYIISIIIHA
(LIT) Medicago cancellata B Pectiybnuke barkoprocras.

MaTepnam,I U METOAUKH HCCTICT0BAHUS

Medicago cancellata — mHOTONETHEE KaynekcooOpasyroliee TpaBIHUCTOE pac-
TeHue 15-25 cM BBICOTOM, YTONIIEHHBIA CTEPIKHEBON KOPEHB TIIyOOKO YXOJIHUT B
noyBy. CteOnu ¢ JepeBsIHUCTHIM OCHOBaHHUEM, MHOTOYHCIIEHHBIE, KPETNKHUe, Tpsi-
MBIE, TYCTO OOJMCTBEHHBIC. [IpHIMCTHUKN MaJeHBKHUE, IIMIOBHIHEIC, [EIBHEIC
Wi (pexe) HIKHUE PU OCHOBaHUM 1—-2-3y0Ouatsie. JINCThS Tpoituarbie; TMCTOYKH
HEeOOJBIITHE, TONBIE WK CIIETKA IPIPKATO-ITYIIHCTHIE, Y HIDKHUX JINCTHEB 00PaTHO-
SIMLIEBU/IHBIC, Y BEPXHUX — IMHEWHO-KJIMHOBHIHBIE C BBIIAIOIIUMHUCS KUIIKAMH, HA
BepmmHe BeieM4arbie. ColBeTHE TycToe, TOI0BYaTOe, COCTOUT M3 5—10 1IBETKOB.
Benuuk »xentsiit, 5,5-5 MM uinHOi. BoO romblif nnn cnaboonyeHHbH, YIUTKO-
o0pa3Ho 3aKpydeHHbIH B 2—3 o0opora, 4 MM B auamMeTpe. LlBereT B MrOHE—HFOTIE.
Onbuisercst HacekoMbIMU. [1omoHOCHT B aBrycte. PazmHOXKaeTcst cemenamu [5].

B 2015 1. B merpodutHBIX crensx bamkupckoro [Ipemypaibs u3y4eHO cO-
CTOSIHUE BCEX W3BECTHBIX LeHomomymauuit M. cancellata. OHM PacHONIOKEHBI
Ha YHUKAJIBHBIX T'€0JIOTO-MOP(OIOTHIECKUX 00pa30BaHUIX — 5 ropax-0CTaHIaX
9PO3MOHHOTO MPOUCXOKACHUS, TPEACTABISIONUX PeYTrHyMbl CTEITHON (IIOPHI
W CTEIHBIX PACTHUTENBHBIX COOOMIECTB B arponanmadTe. DTH ropsl Ha Oarl-
KHPCKOM SI3bIKEe HOCSIT Ha3BaHUE IIMXaHbI (X0aM, Kynoi). Hanbonee kpynHbie u3
HUX ¢ BbIcoTaMu 266-319 M Hax yp. M. (Topsl Spsimray, Cycakray, CaTbipTray)
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AKTUBHO IOCELIAI0TCSI MECTHBIM HAaceleHUEM U IOABEP)KEHBbl PEKpEallMOHHON
Harpyske, OCTaJIbHbIe UCIIOB3YI0TCA 1Moj] nactouma. CooliiecTBa MUXaHOB OT-
JIMYAIOTCS MOBBILIEHHBIM YHAEMU3MOM U HACBILIEHHOCTBIO PEIKUMU BUJIAMU, 3a-
HecenHbiMU B Kpachbie kauru PO u Pb [12].

Jlyis olleHKH (PUTOIIEHOTHYECKOM MPUYPOUSHHOCTH IEHOTTOMYISAUi M. can-
cellata ¢ uconb30BaHUEM TPAJUIMOHHBIX T€000TaHUYECKUX MeTOA0B [13] BbI-
TOTHSITACH Te0OOTaHNYECKUE OTMCAHUS COOOIIIECTB.

Jus u3ydenust nemorpaduaeckoit ctpyktypsl U miotHoctu LIT B kaxxaoit u3
HUX Ha TPAHCEKTE 3aKJIaJIBIBAIOCh 25 MPOOHBIX MUI0Ian0K pasmepom | Mm% ITo-
PSIOK 3aJI0KEHUS (JTMHEHHBIN WK MaXMaTHBIN) U mar TpaHcekTs! (5 uin 10 m)
3aBUCENH OT TUIOMIA/IA, 3aHUMAEMON KOHKPETHOHN meHomnomysmueid. Onpenens-
JIUCH BEAYILIME MOMYIIAIUOHHBIC XapaKTEPUCTUKH, TaKue Kak o01mas u 3pdexrus-
Hasl TUIOTHOCTE 0CO0€#, OHTOr€HETHYECKHH COCTaB.

[Ipu onpenenennn oHtoreHeTnyeckoit crpykrypsl LT cormacHo cranmapt-
HEIM KputepusiMm [14—17] yduThIBammCch CIEQyIONINE OHTOT€HETUYECKHE CO-
CTOSIHUSI: FOBEHWJIbHBIE (j), MMMaTypHble (im), BUPTHHUIBHBIE (V), MOJOAbIE
TeHEepaTHBHbBIE (g ), CPEIHHE TeHEPaTHBHbBIE (g,), CTapble IeHEpaTHBHBIE (g,),
cyOceHusIbHBIE (Ss). Ha 0OCHOBaHMM MOTYYEHHBIX JAHHBIX MOCTPOEHBI OHTOT€HE-
tryeckue crekTpsl LI1.

1 XapaKTepUCTUKU OHTOTeHeTHYecKor cTpykTypsl LIIT mpumensim oOrie-
MIPUHATHIC IeMorpaduyecKue moKa3arein: HHIEKC BOCCTaHOBIIeHUS [ 18], HHIeKC
ctapenus [19]. [Ina ouenku coctostaus LI1 npuMeHeH KpUTepHid «IebTra—oMe-
ra» JI.A. JXuBotoBckoro [20], 0CHOBaHHBIN HA COBMECTHOM HCIIOJIB30BAaHUH HH-
JiekcoB Bo3pacTHocTH (A) [15] u adpdextuBrOoCTH () [20].

Wzyuenne mopdoMeTpuu B IPUPOJHBIX yCIOBUIX MTPOBOIMUIOCH COTJIACHO Me-
togy B.H. TomyGeBa [21] Ha 25 cpeaHerenepaTtuBHbIX 0cobsx. HabmoneHus u
HU3MEpPCHHS TIPOBOIIIINCE B (ha3e BETCHUS, IPH STOM YUUTHIBAIIICEH CIICTYTOIIIE
napaMeTpbl: YUCIIO TeHEePaTUBHBIX MM00eroB Ha 1 pacTeHue, mT., — Ngs; BbICOTa
reHepaTtuBHOro modera, cM, — h; muamerp crebis, cM, — d; muamerp kycra — dS;
YHUCIIO JINCTHEB HA OJTHOM IFeHEepaTUBHOM mobere, mT., — NI; juinHa Jucra, cM, —
Ll; mupwuna mucta, cm, — Sl; anmuHa yepemka — Lls; mmHa conpetns, cM, — Li;
YHUCIIO [[BETKOB B COLBETHH, IIT., — Nfl; tuamerp userka, cm, — dfl.

MHoromepHbIi aHaM3 poBowH 1Mo porpamme StatSoft STATISTICA 6.0
Juig 5 BBIOOpOK. B mporecce AUCKPUMHHAHTHOTO aHAIM3a BBIYMCIAIN (DEHOTH-
MMUYECKYIO JUCTaHIINIO, BRIPAXKCHHYIO paccTOsTHHEM MaxanaHooOwuca [22, 23].

Meroauka OLIEHKH BUTAJIMTETHOTO COCTaBa OCHOBaHa Ha auddepeHrnmanuu
pacTeHuil OJHOr0 OHTOI€HETHYECKOIO COCTOSIHMA Ha KJIacchl BUTainuTeTa. B Ka-
yecTBe 00BbEKTOB BUTAIUTETHOTO aHAIIM3a UCITIONB30BATINCh PACTEHHS CPEIHEBO3-
PacTHOTO TeHEPATUBHOTO OHTOTCHETUIECKOTO COCTOSTHISL, KOTOPOE B HAHMOOIBINICH
CTEIEHH BIUSET HA CAMOMOJAJepKaHue IeHONOmy suy. [IpeaBapuresbHo mpo-
Be/ICHHBIE (haKTOPHBIN M KOPPEILIIUOHHBIA aHATH3bI TO3BOJIIIIH BEICIHTE CPEIH
OMOMETPUYECKUX TIOKa3aTeNel NeTePMUHUPYIOIIUN KOMIUIEKC MpU3HAKOB. Jlis
00pabOTKH MOTYYCHHBIX JaHHBIX COCTABIICHBI BUTAJIHUTCTHBIC CIEKTPEI, OTpaka-
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FOIIIFE COOTHOIICHHUS PACTEHUH BBICIIETO (), MPOMEKYTOYHOTO (h) U HU3MIETO (C)
KJIACCOB BUTANIUTETA [24], a TaKkxKe ONpe/IeTICHbI HHIEKC KaueCTBa IEHOMOMYIISIIH
1 BUTQJINTETHBIC THITHL: TIPOIIBETAIOIIIE, PABHOBECHBIC, JICTIPECCUBHBIC.
Craruueckuil ananus nposeneH B MS Excel 2010 ¢ ucnons3oBaHueM CTaH-
JIApTHBIX TIOKa3aTelseil, pacCUnTaHbl CpeHIE apu(PMETHICCKUE 3HAYCHUS, CPE-
HEKBaJ[paTHYHOE OTKIIOHEHUE G, KO PUIMEHTHI Bapuauu [25, 26].

PesyabTarsl Hccaeq0BaHus U 00CYKIeHIE

[To naHHBIM T€OOOTAHUYECKUX OMUCAHUN PACTUTEIBHOCTU OIpeAecHa (u-
TOICHOTUYECKas IIPHYPOICHHOCTE EHONOMYIsIuiA M. cancellata, kotopas pu-
BeJieHa HipKe. Ha3zBaHue 1leHONOMy IsIUi 1aBajiochk 1Mo OnvkaiieMy K Heil Ha-
CEJICHHOMY ITyHKTY HJIH TeorpaduueckoMy OOBEKTY.

HIT 1 (. Apeiuray, c.au. 54,150555°, B.4. 55,096944°). LleHonomymnsAys pacrono-
JKeHa B BEPXHEH YacTH CKIIOHA FKHOH AKcrosuiu ¢ ykionoM 30°. OIIIT TpaBoctost
pasusierca 60% nipu cpenneii Beicote 30 cM. [Ipeodnagarommm THIIOM PacTUTENTBHO-
CTH SIBIITIOTCSI PA3HOTPABHO-TPEOHEBUIHOKUTHAKOBBIC TTETPO(HUTHBIC cTend. B Tpa-
BSTHOM TTOKPOBE OOJIBIITYFO JIOJTFO 3aHUMAIOT TUITMYHbIC TETPOPUTHBIC BUIIBI PACTCHUI
(Scabiosa isetensis L., Asperula petraea V. Krecz. ex Klok., Astragalus helmii Fisch.,
Artemisia salsoloides Willd. u 1p.) ¢ npucyTcTBreM cTenHsIX BUIOB (Stipa capilla-
ta L., Agropyron pectinatum (Bieb.) Beauv., Helictotrichon desertorum (Less.) Nevski,
Salvia stepposa Shost., Festuca pseudovina Hack. ex Wiesb., Artemisia austiaca Jacq.
u ap.). [lactOummas Harpy3Ka OTCyTCTBYeT, peKpeallioHHast Harpy3Ka HEBHICOKASL.

LIT 2 (a. Anbieso, c.a. 54,034370°, B.1. 55,070412°). Lenonomynsms 3aHu-
MaEeT CPE/THIOI0 YacTh CKIIOHA F0XKHOM dKcmo3unmu ¢ ykimornoM 30°. OINIT TpasstHoro
sipyca 70% mpu cpenHell Beicote TpaBocTos 50 cM. Ilpeobraaaronum TUIIOM pac-
THTEILHOCTH SIBILTIOTCS ITaI(heHHO-KOP;KHHCKOKOBBUTGHBIC TIETPO(HUTHBIC CTEIIH.
TpaBocToil cnoxeH neTpoUTHBIMU BUIAMU pacTeHuil: Salvia nutans L., Hedysarum
grandiflorum Pall., Scabiosa isetensis, Polygala sibirica L., Astragalus helmii, On-
osma simplicissima L. u 1p. ¢ ydacTueM BUJIOB HACTOAIIUX cTenieid (Stipa capillata,
Stipa korshinskyi Roshev., Agropyron pectinatum, Festuca valesiaca Gaudin, Helic-
totrichon desertorum u np.). Camasi HU3Kas ropa ¢ CHJIbHOM NacTOMIITHOM HAarpy3KOil.

I 3 (. Cycakray, c.ir. 52,583333°, B.j1. 55,983888°). LleHomnomyssmus pacmo-
JIAraeTcsl Ha BEPIIMHE I0r0-BOCTOYHOIO CKJIOHA C OTHOCHUTEIBHBIM YKIOHOM 40°.
i MecTooOUTaHUH XapaKTEepHBI BBIXOJBI CKAIBHBIX Topoj. [Ipeobianaromum
TUIIOM PACTHTEIBHOCTU SIBISIOTCS IPYTHIKO-COJITHKOBH/THOTIOJNBIHHBIC CTEIIH.
OIIIT TpaBsHOTrO sipyca cocrasisieT 50% mpu cpenHeil BeicoTe TpaBoCTost 15 cm.
B TpaBsiHOM MOKPOBE OOJNBIIYIO OO0 3aHUMAIOT THITUYHBIC MTETPO(GUTHBIC BUIIBI
pactenuit (Astragalus helmii Fisch., Kochia prostrata (L.) Schrad., Onosma sim-
plicissima, Artemisia salsoloides, Atraphaxis frutescens (L.) C. Koch, Tanacetum
kittaryanum (C.A. Mey.) Tzvel., Otites baschkirorum (Janisch.) Holub u np.) ¢
MIPUCYTCTBUEM CTENHBIX BUIOB (Stipa capillata, Agropyron desertorum (Fisch. ex
Link) Schult., Helictotrichon desertorum, Salvia stepposa, Festuca pseudovina,
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Artemisia austiaca v nip.). HecMoTpst Ha TO, 9TO 3Ta TOpa aKTUBHO MTOCEIIACTCS Ha-
CeJIeHHEeM, B MeCTax IPOU3pacTaHus JIFOIEPHBI CETYATON peKpealnoHHas Harpys3-
Ka IPAaKTHYECKH OTCYTCTBYET M3-32 OUCHb KPYTHIX CKIIOHOB. BrImaca Takxke HET.

HIT 4 (r. ukapckas, c.m. 55,026251°, B.a. 56,226310°). Lenonomynsius
MpoM3pacTaeT Ha IKHON BepxHel yactu ckitoHa 35-40°. OIIII TpassiHOTO sipyca
cocrapnsier 60% npu cpenHeit Beicote TpaBoctos 60 cM. [Ipeobnanarommm Tu-
IIOM PAaCTHTENHFHOCTH SBIISIOTCS Pa3HOTPaBHO-TPEOHEBUIHOKUTHIKOBEIC TIETPO-
¢utHble crenu. B coobmecTBax mpeoOnafaloT BUAbI HACTOAIMX cTeneit (Stipa
capillata, Agropyron pectinatum, Helictotrichon desertorum, Stipa pennata L.,
Echinops rutenicus Bieb. u ip.) ¢ yuactuem netpouTHbIX BUI0B pacTeHuit (Ko-
chia prostrata, Onosma simplicissima, Astragalus testiculatus Pall., Centaurea
carbonata Klok., Astragalus helmii n np.). icionb3yeTtcs AJis BbINaca.

HIT 5 (r. Carpipray, c.m. 56,251933°, B.1. 56,252403°). Lenononymnsius pac-
MOJIOXKEHA B CPEIHEH YacTh IOro-BOCTOYHOTO CKIIOHA, IJIE XapaKTEPHBI BBIXOJBI
MIECYAHHUKOB, CIIOCOOCTBYIONIMX (POPMHUPOBAHUIO TETPOPHUTHBIX BAPHAHTOB CTe-
nieit. [Ipeo6nagaromum THIIOM PACTUTENFHOCTH SIBJISIOTCS. MOPIOBHHUKOBO-TPEeOHE-
BUIHOKUTHSKOBEIE TIeTpoduTHBIe cTermu. OINI TpasHOTO sipyca cocrasmsier 70%
npu cpeziHel Beicote TpaBocTos S0 cMm. TpaBsiHOM HOKPOB Npe/CTaBIIeH MeTpo(uT-
HbIMU BuJaMu: Koeleria sclerophylla P. Smirn., Polygala sibirica, Scabiosa iseten-
sis, Centaurea carbonata v ip. ¥ BUJIaM1 HACTOAIIMX cTeneid: Stipa capillata, Stipa
pennata, Carex pediformis C.A. Mey., Festuca valesiaca, Helictotrichon deserto-
rum, Echinops rutenicus, Agropyron pectinatum u nip. IIpucyTcTByeT BbIIIAC CKOTA.

OHTOTeHETHYECKAsT CTPYKTypa MPEICTABISIET COOO0H OANH U3 CYIIECTBCHHBIX
MIPU3HAKOB TOMYJISAIMU; 9Ta CTOPOHA CTPYKTYPHOW OpraHHM3aIlu 0OecrieurBaeT
CTIOCOOHOCTP MOMY/SIIMOHHON CHCTEMBI K CAMOTIOICPKAHUIO W OTIPEIEISIET ee
ycToiuuBocTh [16].

[IpuBeneHa XxapakTepUCTHKAa OHTOTCHETHYECKUX COCTOsSTHUM M. cancellata.

Bo Bcex u3y4eHHBIX MOMYNAIMIX MPOPOCTKH HAMH HE OOHapykeHbl. Bo3-
MOYKHO, TIPH BBICBIXaHHH ITOYBHI B KOHIIE BECHBI — HavaJIe JIeTa 00pa3yeTcs KopKa,
U €¢ paCTPECKHBAHUE MPUBOIUT K THOCIH MOSBUBIINXCS IPOPOCTKOB, B PE3YiIb-
TaTe Yero MOBPEXKIACTCS W BHICHIXaeT KOpHeBas cuctema. Ckopee BCero, mpo-
POCTKH BBDKHBAIOT B HUCCIEIYEMBIX MOMYJSIIUAX TOIBKO B OJArOMPUSITHBIC IO
TEMITEPaTypHOMY M 0CaJ0YHOMY COOTHOIICHHUIO TOJIBI.

Ocobr IOBEHUJIBHOIO COCTOSIHMSI 1 MMMATYPHOIO COCTOSIHUSI OOHapy:»xe-
HBI TOJIEKO B OHOW MOMYIISIINH, TIPOU3PACTAIONICH B Pa3HOTPAaBHO-TPEOHECBH-
HOXKHUTHSIKOBOI NETPOGUTHON CTENH, IJIe OTCYTCTBYET MACTOMINHAS HArpy3Ka, a
peKpearoHHas Harpy3ka HeBBICOKAs.

IOBenunbHOe cocTostnne. CeMsIONbHBIC JTUCThSI HEKOTOPOE BPEMs COXPaHs-
IOTCSI 10 TIOSIBICHUSI 1—2 HACTOSAIIMX JIHCTHEB, a TIOTOM oTMHupaioT. ®opma mep-
BBIX HACTOSIIMX JINCTHEB OOpaTHOsIeBUIHAsS. KopHeBas cucremMa cTepiKHeBasi,
MOSIBIISTIOTCSI KOPHHU TIEPBOTO M BTOPOTO TOPSIIKA.

HMmmarypnoe cocrosinue. Pacrenus Beicoroii 5—7 cMm. Haunnaercst BunuMoe BeT-
BIIeHHE TI00ETOB. JIMCThS Tpoiuarkie, 5—9 mt. opMHPYIOTCS KOPHH TPETHETO TIOPSIIIKA.
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Buprununabusie ocodu Beicotoit 10—15 cm. JlucteeB 20-25 mr. qymnoi 0,6—
1 cm, mmpunoit 1-1,2 cM. @opMupyercst KayAeKe, HeCyIuil HECKOJIbKO BereTa-
THUBHBIX 1100eroB. Ha «BTOpHYHOM Kaymekce» (HhopMHUpyeTCsl 3SHAUNTEIEHOE YUCIIO
MIPHUJIATOYHBIX TTOYEK.

MoJioable reneparuBHbie 0co0u BbicoToit 1822 cm. KommgecTBo Berera-
TUBHBIX TOOETOB YBEIMYMBAETCA 0 15, U3 KOTOPBIX OT 3 10 5 TeHepaTUBHBIX
moOeroB. JINCThs TpoifuaTsie; TMCTOUYKKA HEOOIBINNE, TONBIC WIN CIIETKa IPIDKa-
TO-MYIINCThIE, Y HIDKHUX JTUCTbEB OOpaTHOSNLIEBUIHbIE, Y BEPXHUX — JIMHEHHO-
KJIMHOBU/IHBIE C BBIJAIOIIMMUCS JKWIKAMHU, Ha BepUIMHE BeleMuarsle. ColBeTHe
rycToe, rojioByaroe, cocTouT u3 5—10 mBeTkoB. BeHUMK KENTHINA, OKOJIO 5 MM
JUTHHOH. B 00macTn «BTOPHYHOTO KayJeKcay MPOUCXOINT 3aJ0KCHHE TIPUIATOU-
HBIX TIOYEK, U3 KOTOPBIX 00pa3yloTcs moderu BO30OHOBICHHUS.

CpenneBo3pacTHble reHepaTHBHbIe 0co0u. Ver nanbHeiliee HapacTaHue
KayJiekca, 3aJI0keHre OOJBIIOro YKCiIa MoYeK U MPUAATOUHBIX KopHel. Komunue-
CTBO T€HEPATHBHBIX MOOETOB yBeiauuuBaetcs A0 30-50 mT., juiuHa moOeroB Ba-
peupyet B mpenenax 20-25 cm. LisetkoB B conperuu 10-30 IIT., B OTAEIBHBIX
nonyasauusax 10 50 wr. 3anokeHue NpUIaTOYHbIX KOPHEH MPOMCXOAUT IpHU OT-
MHUpPaHUU OOKOBBIX KOPHEH Y OCHOBaHHS KayJieKca.

Crapble reHepaTHBHBIE 0CO0H XapaKTCPH3YIOTCS OCITAOIEeHIEM TeHepaTHB-
HOU (QyHKUIMHU U GOPMUPYIOT 0KouIo 15 moberos. KonruecTBo 1 pa3mMepsl IUCTHEB
YMEHBIIAIOTCA. 3aMeIIsieTcst KopHe- 1 oberoodpasoBanne. Kayaeke mogsepikeH
THHEHUIO U Pa3pyLICHUIO.

Cy6ceHnIbHbIE PACTEHHS XapaKTepU3yIOTCs MIPEKpaIlleHueM IT'eHepaTUBHOM
¢ynkuuu. KonmndectBo moderoB ymeHbaeTcs 70 S IIT., BCE OHU HU3KOPOCIbIE U
HE TIPEBHIMIAIOT BEICOTH 15 cM. Habmromanoce ocabnenne u mpekparieHne Kop-
HeoOpa3oBaHUsL.

CeHMJIBHBIE PACTEHUS B HOIMYJISALMAX HE OTMEUEHBI.

Pactenust pasHBIX OHTOT€HETHYECKHUX COCTOSIHUH TOTPEOSIOT pecypehl
cpensl pasHbIMU TeMITaMHu. Bkiaa pacTeHuil pa3HBIX BO3PACTHBIX COCTOSHUN B
MOMYJSIIUOHHYIO TUIOTHOCTh B3BEIIEH COOTBETCTBEHHO WX YHEPreTHUECKOH -
(exrtuBHOCTH [20]. O6mAas 3¢ dhexkTUBHAS IUIOTHOCTH U BO3PACTHON COCTAB Ipe/I-
CTaBIlieHbI B Ta0II. 1.

Tabnuma 1 [Table 1]
IMoka3aTeu MJIOTHOCTH M OHTOreHETHYECKHUI COCTAB LEHOMOMY IS IHii
Medicago cancellata
[Indicators of density and ontogenetic structure of Medicago cancellata coenopopulations]

Ne IIIT | DbdekruBHas mIOTHOCTD, 3K3./M? | [ITOTHOCTSH, 3K3./M?| . .

[No CP] [Effective density, ind./m?] [Density, ind./m?] Jrmtv g+ g+ &;| SS
1 3.8 5.8 332 543 12,5
2 2,9 3,5 11,1 82,2 6,7
3 3.6 4.3 134 79.0 7.6
4 2.0 2.2 0,0 96,7 33
5 2.5 2.8 7.2 88.4 44




Cospemennoe cocmoanue npupoOHbIX RONYIAYUIL PEOKO20 6UOA 49

O6mras mrornocts B LIT M. cancellata Bappupyert ot 2,2 10 5,8 9k3./M%, 3¢-
¢exruBHas wioTHOCTH — 2,0-3,8 9K3./M%. Bo Beex momysisiiusix mpeobiiazaet re-
HepaTuBHas (pakius. MakcuMaIbHBIC 3HAYCHHS TTOKa3aTelIel IIIOTHOCTH HMEeT
IIIT 1 (5,8; 3,8 9Kk3./M* cooTBeTcTBEHHO). [IpereHeparnBHas (paxius MaKCH-
mampHa B LT 1 (33,2 %), roe pasmmgue 1o ImoKas3arelisiM IUIOTHOCTH Hambosee
BBIPKEHO, TAKXKE 37I6Ch HAUOOIBINEEe KOJINYECTBO MOCTICHEPATUBHBIX 0COOCH
(12,5%). I'eneparuBHas ¢paxiwst Mmakcumanbaa B LI1 4 (96,7%), tie pasmmans
IO TIOKA3aTeJISIM TUIOTHOCTH HAUMEHBIIIHE.

[To kmaccudurammu A.A. Ypanosa u O.B. CmupHoBo# [16, 27] n3yueHHbIe
HIT M. cancellata oTHOCATCS K HOPMAJIbHBIM HETIOJTHOWICHHBIM, ITHK TIPHUXOIUTCS
Ha cpeJHereHeparuBHbie ocoou (puc. 1). Hanbonee THIMYHBIM SIBISICTCSI OTCYT-
CTBHE B CIICKTPE MPOPOCTKOB FOBEHUIIbHBIX, IMMATYPHBIX M CEHIIBHBIX 0COOCH.
[IpereneparuBHBIC 0COOM MEPBBIMU IMOIABEPTAIOTCS BO3ACHCTBHIO HEOIATOTPH-
SITHBIX YCJIOBHH M aHTPOIIOTCHHOW Harpy3ke. BrimageHue ocobeil CeHUIBHOTO
COCTOSTHHS CBSI3aHO C COKpAIIEHHEM OHTOTEHE3a 3a CUEeT OTMHUPAHUS pPAaCTCHHUH B
CTapoOM T'€HEPATUBHOM COCTOSIHHH: OCOOHU MPOXOJAT MOJHBIA OHTOTCHE3 TOJIBKO
B OJArONPHUATHBIX YCIOBHUSX, IIPH XOPOIIIEM IUTAHWU W BRICOKOW BIIQYKHOCTH TI0-
YBBI M IPU OTCYTCTBHH aHTPOIIOICHHBIX HAPYIICHHH.

Puc. 1. OnTorenernyeckue CrekTpsl HeHononysiuuit Medicago cancellata. I1o
OCH X — OHTOT€HETHUYECKOE COCTOSIHUE; j — FOBEHWIBHOE; i1 — UMMaTypPHOE;

v — BUPTHHUIIBHOE; g — MOJIOZIO€ F€HEPATUBHOE; g, — CPEIAHEBO3PACTHOE TEHEPATHBHOE;
g,— CTapoe TeHEPaTUBHOE; SS — CyOCEHMIIHOE; 10 OCH Y — 1011 0Co0ei JaHHOTO
OHTOTEHETUYECKOTO COCTOSIHUS, %, TI0 OCHU Z — HOMepa LeHonomyssiuuii (1-5)

[Fig. 1. Ontogenetic spectra of Medicago cancellata coenopopulations. On the X axis -
Ontogenetic state: p - germ; j - juvenile, im - immature, v - virgin, g, - young-generative,

g,- middle-generative, g, - old-generative, ss - subsenile; on the Y axis - Part of individuals
of this ontogenetic state, %; on the Z axis - Number of coenopopulations (1-5)]

LentpupoBaHHBIA CHEKTP GOPMHUPYETCSI BO BCEX ICHOMOIMY/IIIUAX B YCIIO-
BHSX YMEPECHHBIX M IOCTOSHHBIX HapyIIeHUH (BBITAC CKOTa, pekpearus). AOco-
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JIOTHBI MAaKCUMYM TIPHXOIUTCS Ha CPETHEBO3PACTHHIC T€HEPAaTHBHBIC 0COOHM
(40,4-66,7%). FOBeHnmibHbIe 1 UMMaTypHble ocoou (4,0 u 11,3% cooTBeTcTBEH-
HO) nipeactasnensl Tonbko B LT 1. B LI 4 momHOCTRIO OTCYTCTBYET TIpeTreHepa-
tuBHas ppaxiwms. [IpeacTaBieHHOCT, BUPTUHIIIBHBIX 0CO0€H HECKOIBKO BBIIIE U
cocrasiset 10 17,9%. KpyTusHa ckiioHa crmocoOCTBYET IIEPHOJIMIECKOMY CMBIBY
CeMsTH BECEHHUMH BOJAMH, a PE3KOE MepPeChIXaHne cyocTpara B dKapKue MepHoIbl
rofa MPUBOINUT K THOGIN MOJIOABIX PACTECHH, YTO OTPHUIIATEIHHO MOBIISIIO HA
MpopacTaHue CeMsH U CIIOCOOCTBOBANIO BBIMAJACHUIO ATUX CTaIHA.

Jis nenononynsitmid M. cancellata XxapakTepHa 4eTKast HACHTA(DUKAIUS pa3-
JIUYHBIX OHTOTEHETUYECKUX COCTOSIHUU. Ha OHTOreHeTHuYecKyro CTPYKTypy Lie-
HOTIOITYJIAIINH BIUSIOT 9KOJIOTO-(DUTOIICHOTHYECKUE YCTIOBUS OOUTAHUS U aHTPO-
MOreHHas Harpyska. Pacmpezaenenue ocobell IO OHTOTEHETUYECKUM IpyIiaM 1
neMorpaduaecKue MoKas3aTel B EHOMOMy musix M. cancellata mpencTaBiIeHBI
B Tabm. 2.

TabOnuma 2 [Table 2]
Pacnpenesnienne ocodeii 1o OHTOreHeTHYECKUM COCTOSTHUSIM
u aeMorpapuyeckue noxkasareau cocrosnust I Medicago cancellata
[Distribution of individuals according to ontogenetic states and
demographic indicators of Medicago cancellata populations]

No OHTOTeHEeTHYECKOe COCTOSIHUE, %o Jlemorpadudeckue mokazarenu
- [Ontogenetic state, %] [Demographic indicators]
g\g Tun T [ | | |
j im v g g g ss A ® | [Population | B CT
CP] ! 2 3 type] e | L]
1 40| 113179 6,0 | 404 | 79 [12,5] 041 [ 0,66 | 3P | o617 | 0,13
[Mature]
2 [0,0] 00 [11,1] 89 |4441289] 6,7 | 0,53 0,82 « 0,14 | 0,07
3 [00] 00 | 13,4 84 | 54,6 16,0 7,6 | 0,50 | 0,83 « 0,17 | 0,08
5 100] 00 | 7,2 | 13,0 ] 66,7 |87 | 44 ] 048 | 0,89 « 0,08 | 0,04
Crapeto-
4 10,0] 0,0 | 0,0 | 6,7 | 61,7 |283] 3,3 | 0,56 | 0,91 mias 0,00 | 0,03
[Aging]

[Note: A - Age Index; o - Efficiency Index; [, - Recovery Index; I A - Aging Index].

Rec

Onenka Bo3pacTHOCTH A (j1enpTa) U 3(Q(EKTHBHOCTH ® (OMera) TIoKasalia, 4To
oonpmmacTBO LIIT oTHOCSTCS K 3pensim (A = 0,41-0,53; o = 0,66-0,89). B cocra-
Be 3penbix II1 most cpeHeBO3pacTHBIX TeHEPATUBHBIX 0COOCH BEJIHKa, a JIOJIs
MpereHepaTuBHBIX Majla UM OTcyTcTByeT BoBce. LIIT 4 sBnsercst craperouieit
(A =0,56; ® = 0,91), rie MOJHOCTHEO OTCYTCTBYET TpereHepaTUBHAs (HPaKITHsl.
JlaHHas MomyInsiysl PaclooKEHA B BEPXHEN YaCTH KPYTOT'O CKIIOHA C APOIUPO-
BaHHOW KaMEHHCTOW mMouBOW. VX 3po3us cBsi3aHa ¢ €CTECTBEHHBIMU MTPUYUHAMHA
(BomHas U BETpPOBas SpO3HUs), YTO OTPULIATEIILHO BIIHET HA IPOpPacTaHUE CEMSH
1 YCHJIMBACT AIUMHHAIMIO MOJIOJBIX 0COOCH.

[IpoBeneHO TakKe CpPaBHEHWE MHJIEKCOB BoccTaHoBieHus (I,) ¥ crapeHus
(ICT), oTpaxkaromux auHamuyeckue mnpoueccel LII. MHOekc BoccTaHOBIEHUS
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O30k mim pasen Hyio B LI 2-5 (I, = 0,00-0,17), B 5TUX HOMyJIAIKUAX OTCYT-
CTBYIOT IOBCHIJIbHBIC U MMMaTypHble ocoou, B 1[I1 4 u BUPrHHUIBHBIC OCOOH.
B IIT 1 nanexc BocctanoBienus — 0,61, 3T0 CBUIETENHCTBYET O XOPOIIEM II0-
MOJTHEHUU MOoJonbIMU 0cobsimu. Bo Beex LT unaexc crapeHust OIU30K K HYIIO
(0,03-0,13), 370 CBsI3aHO € TeM, YTO OOJIBIIAS YACTh 0COOCH OTMHUPAET B CTAPOM
TeHEPATUBHOM WJIN CYOCEHUIIBHOM COCTOSIHUU.

IIpu nzyuenuu cocrosuua L1 penkux BUIOB BaXKHOE 3HAUCHHUE NMEET aHAJIU3
M3MEHYHMBOCTH KaueCTBEHHBIX M KOJMUYECTBEHHBIX MPU3HAKOB [28, 29]. Pesynbra-
TBI M3Y4EHHUS MOP()OMETPUIECKAX MapaMeTPOB PACTCHUHN B 5 ICHOTOMYIISIIUIX
M. cancellata npencraBiensl B Tab. 3.

Tab6nuima 3 [Table 3]
BuyTpunonyasiuMoOHHAasI HU3MEHYHBOCTH MOP(OMETPHUYECKHX TApaMeTPOB
Medicago cancellata
[Intrapopulation variability of Medicago cancellata morphometric parameters]

Cpennre 3Ha4eHUS] MOPPOMETPHUYECKHIX ITapaMeTPOB
Ne IIIT
[N_o CP] [Average values of morphometric parameters]
Ngs h d ds NI L1 S1 Lls Li Nfl dft
40,9 | 23,6 0,1 27,2 | 44,2 1,3 1,8 1,2 3,9 9,8 0,5
1 +2,12 | £0,53 |+0,003| £0,61 | £1,91 | £0,03 | £0,05 | £0,06 | £0,29 | +£0,73 | £0,02
C,% | 259 | 11,3 | 13,6 | 11,2 | 21,61 | 11,2 | 144 | 23,4 | 37,7 | 37,2 | 16,9
383 | 22,3 0,1 24,8 | 40,8 1,1 1,4 0,9 7,4 14,8 0,5
2 +1,56 | £0,65 |+0,003| £1,06 | £1,99 | £0,03 | £0,05 | £0,03 | £1,25 | £0,79 | £0,01
C,% | 203 | 145 | 193 | 21,4 | 244 | 152 | 174 | 17,4 | 16,9 | 26,5 9,6
65,4 | 25,7 0,2 35,0 | 52,2 1,3 1,9 1,4 16,2 | 51,2 0,5
3 +2,52 | £0,49 | £0,01 | £0,97 | £4,04 | £0,03 | £0,04 | £0,04 | £0,63 | £3,11 | 0,01
C,% 19,3 9,5 19,0 | 13,9 | 38,6 | 10,1 | 10,9 | 142 | 19,3 | 30,3 | 10,7
27,0 | 27,5 0,2 28,0 | 54,6 1,1 1,6 1,0 159 | 23,6 0,5
4 +1,45 | £0,67 | £0,01 | £0,55 | £2,19 | £0,02 | +£0,02 | £0,02 | £0,28 | 1,33 | £0,01
C,% | 26,7 | 12,3 | 22,8 9,8 20,1 8,3 6,0 9,2 8,9 28,1 | 11,8
5 22,6 | 27,3 0,2 28,3 | 70,3 1,2 1,4 0,8 12,6 | 25,3 0,5
+1,82 | +£0,88 | +£0,01 | +0,95 | +4.,43 | £0,02 | +£0,03 | +£0,03 | +£0,51 | +1,23 | £0,01
C,% 40,2 | 16,1 | 32,2 | 16,9 | 31,6 | 10,2 9,9 21,0 | 20,4 | 24,3 | 13,6
Note: Ngs - Number of generative shoots per I plant, pcs.; h - Generative shoot height, cm; d - Stem
diameter, cm; dS - Bush diameter, cm; N1 - Number of leaves on one generative shoot, pcs.; L1 - Leaf
length, cm; Sl - Leaf width, cm; Lls - Petiole length, cm; Li - Inflorescence length, cm; Nfl - Number of
leaves in the inflorescence, pcs.; dfl - Flower diameter, cm].

[To OonmpIIMHCTBY TOKa3aTeNneil KaKk BEreTaTUBHOM, TaK U TeHepaTUBHOM cdep
muaupyet L{I1 3, Haxozsmiasicst B BepXHeW 4acTu KPyToro ckitoHa muxana Cycak-
Tay, Tae, No-BUANMOMY, (OPMHUPYIOTCS HauboJiee OIaronpusTHbIE YCIOBUS MPO-
M3pacTaHus PACTCHUHU (PKOJIOTO-(DUTOIEHOTHYECKH ONTUMYM). MUHUMATbHbIC
3HA4YeHUs M0 BceM mapamerpaMm oTMmedensl B L1 2, cuiabHO HapylIEHHOW BbI-
macoM ckora. HaubourbIiee KoJIM4ecTBO FeHEPaTUBHBIX MOOETOB HAONIOMaeTCs B
LIT 3, naumensiiee — B LII1 5. TTo BeicoTe reHepaTUBHOTO MOOETa 3HAYUTENBHBIX
pazIuYMil MEXIy HEHOMOIMYISIIUIMA HE BBISIBICHO, TonbKo B L{I1 2 sToT mpu-
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3HaK HEMHOTO HIpKe. [10 KOMMYIecTBY TUCTHEB TaKKe OONBIINX Pa3lTudnil He Ha-
omonaercs, aumb ommyaercsa LT 5, rae sToT npusHak makcumanes, u LIT 2,
rae oH MUHHUMaJeH. Hanbonbmryto BapnaOeTbHOCT IMEET ITapaMeTp KOIUIECTBO
uBeTkoB B couetun — ot 9,8 w. (UIT 1) mo 51,2 mrt. (11 3). HauGonpmeit us-
MEHYHBOCTHIO O0NAAIOT CICAYIONINE TapaMeTpPhl: YHCIO TeHEPATHBHBIX 100e-
roB (19,3-40,2%), a Taxxe uncio auctheB (20,1-38,6%) 1 IBETKOB B COLBETUU
(24,3-37,2%). OcranpHble TPU3HAKA HMEIOT HOPMAJIBHYIO CTETICHb H3MCHIHBO-
ctu (6,0-37,7%).

MHoromepHble METO/IbI CTaTUCTUKU — 3TO OJIMH U3 IPUEMOB UCCIIEOBAaHUS B
OHMOJIOTUU U DKOJIOTUH, TIO3BOJISIFOIINN OOHAPYKUTh CKPBITYIO B MUCXOAHBIX J1aH-
HBIX HHpopMaIrmo. OCOOEHHO aKTyaJeH TaKOH MMOIXON JJIS aHAIHN3a TOMYIISIHA
penkux BuaoB pactenuil [20]. OnuH u3 3(h(EeKTUBHBIX METOMO0B MHOTOMEPHOIL
CTaTUCTUKHU — JUCKPUMUHAHTHBIA aHanu3. JlaHHbBIN aHaNIU3 O3BOJISET OLEHUTD
9BKIIU/IOBY JTUCTAHLIMIO MU paccTossHue MaxaianoOuca Mexay oobekramu. Ha
OCHOBAHHUH ATOTO MOYKHO OIICHUTH OJIM30CTh U3YIaeMBIX IICHOIOIYIISIIHUI 10 (e-
HOTUITUYECKUM MTPU3HAKAM.

YcTaHOBIIGHBI 3HAYCHUS KBAAPATOB paccTosTHUN MaxanaHoOnca Mex 1y 1eHO-
nomynanusmu (tadn. 4). Haubonsinee paccrostaue mexay LT 1-3, 14 (58,18;
66,82). Hanmenspimee — L{IT 1-2, 4-5 (13,95; 11,39), koTopsie reorpaduyecky Ha-
XOJIATCS TOBOJIBHO OJTM3KO JIPYT K Apyry. Majioe paccTosiHue yKa3blBaeT Ha OoJiee
BBICOKOE (DEHOTHITHUECKOE CXOACTBO 0COOCH MEKIY IIEHOMOMYIISIISIMA.

TabOnuma 4 [Table 4]
3HayeHUs KBAApaToOB paccTossHuii Maxajsanoouca
Meskay ueHononynssuuamu Medicago cancellata
[Values of Mahalanobis squared distances among Medicago cancellata coenopopulations]

No IIIT

[NO%P] 1 2 3 4 5
1 0.00 13.95 58.18 6682 5251
2 13.95 0.00 4027 33.02 22.50
3 58.18 4027 0,00 39.06 49.63
4 66.82 33.02 39.06 0.00 1139
5 52,51 22,50 49.63 1139 0.00

Busyanusanust AMCKpUMUHAHTHON MOJIEIH TIPEJCTaBIIeHa Ha PHC. 2, TIIE 0COo-
61 Bcex 5 n3ydyaeMsIX LieHOMomynanuil M. cancellata ipeficTaBIeHBbI B IPOCTPaH-
CTBE IIEPBOTO U BTOPOTO KAHOHNYECKHX KOPHEH.

MOXHO BUAETH, YTO KaykAas MOMYJISIHS 3aHUMAET CBOIO TEPPUTOPUIO, Tepe-
KPBITHI MEXIy MOMySIIUsIMH MOYTH He HaOmonaercs. Hambonee ommmdHa ot
ocranbHbIX L1 3, koTopast peHoTunuyecku 6onee pasHOOOpas3Ha, B OTINYUE OT
LIT 2 u 4, koTopbie 00pa3yroT OoJiee MIIOTHOE 00JIAKO.

BaxHoii cocTaBisroneil NOMyIsSIIMOHHON CTPYKTYpBI SIBISICTCS BUTAIUTET —
XapaKTepHUCTHKA JKU3HEHHOTO COCTOSHHSA 0CO0eH pacTeHHH, BHITTOIHAEMAs C OTIO-
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poit Ha MOpdoMeTpHUIECKHe TapaMeTphl, OIIEHUBAIONINE POCT, MPOLYKIHIO pac-
TeHuit [24]. CooTHOIIEHUE B IECHOTUUECKOH MOMY/ISIIUU 0CO0EH pa3HOTroO YPOBHS
BUTAJINTETA JAET OLEHKY YPOBHIO KHU3HECTIOCOOHOCTH MOIYIIALINH B KOHKPETHBIX
YCIOBUSIX MeCToOOUTaHUs. Bbicokast ”HYOPMATUBHOCTh aHAIN3a BUTATUTETHOTO
COCTaBa TOMYIIAUN 00yCIIOBIEHA €r0 MEPBUYHOCTHIO 110 OTHOIICHHIO K APYTUM
THUIIaM COCTaBa MOMYJISIHA.
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Kop_1

Puc. 2. Pe3ynbTaTsl AUCKPUMUHAHTHOTO aHAIN3a HeHononyisinuit Medicago
cancellata 10 COBOKYITHOCTH MOP()OMETPHUIECKHX IIPU3HAKOB B IPOCTPAHCTBE
MIEPBOTO ¥ BTOPOTO KAHOHUIECKUX KOPHEH (/—5 — HOMepa MOIyJISIIiA)
[Fig. 2. The results of discriminate analysis of Medicago cancellata
coenopopulations per totality of morphometric parameters in the space of the first
and the second canonical roots (1-5 - numbers of coenopopulations)]

[IpoBenennbie HaKTOPHBIA U KOPPEISAIHMOHHBIA aHATNA3bI TTO3BOJIIN BBIIC-
JIUTh CPEIIU MCCIICTIOBAHHBIX OMOMETPHUYECKUX MTOKa3aTeel JeTEPMUHUPYFOIINN
KOMIIJICKC TIPH3HAKOB: YUCIIO JIMCTHEB HA OJIHOM I'€HEPATUBHOM MOOEre W YUCIIO0
[IBETKOB B COI[BETHH, KOTOPBIC B JTAJIBHEHIIIEM HCIIOIb30BaHBI JIJISI OLICHKH BHTA-
JIUTETHOTO CIIEKTPA IICHOMOMYJISIIUH.

Pacnipenenenue ocobeit M. cancellata o knaccam BUTAIUTETa MPUBEICHO B
tabn. 5. Xusznennoe cocrostaue LII M. cancellata MeHsieTcst B pa3HBIX KOTO-
nax. B IIIT 3 u 5 ormedeHo npeoOirajjanure ocobOeit BBICIIEro Kiiacca, ¥ OHH OT-
HECCHBI K Kareropuu npoiperaromux. Muaekc kagecrsa LI 3mecy MakcumaneH
u coctarisier 0,38 u 0,5. DTH 1EHONOMYSAIMHA TPUYPOUYCHBI K cl1ab0o HapyIIeH-
HBIM MECTOOOHUTaHUSIM. B yCIOBHUSIX yMEPEHHBIX HAPYIICHHUI B IICHOMOMYJISIIIUIX
COXpaHSETCs BBICOKHMI YPOBCHB JKU3HEHHOCTH OTACIBHBIX 0co0eit. OcTanbHbIe
LIT (1, 2, 4) oTHECEHBI K JICTIPECCUBHBIM, KAUYECTBO IMOIMYJISIIUN COCTABIISET OT
0,04 no 0,30. [To-BuarMoMmy, Ha (poHE OOIIETro IKOJIOTO-IIEHOTHYECKOTO cTpecca,
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00YCIIOBJIIGHHOTO MMACTOUIITHON W PEKPEallMOHHOW Harpy3Ko, MPOIECChl pocTa
ocobeii M. cancellata 3HaunTeNEHO IOAABIISIOTCSL.

TaoOonuma 5 [Table 5]
Pacnpenenenne ocodeii Medicago cancellata no kjiaccaM BUTAJMTETa
[Distribution of Medicago cancellata individuals according to vitality classes]

OTHocHUTEIbHAS YacToTa .
KauectBo BuranureTHbIi
Ne IT1 PasMepHBIX KJIacCOB Honysm, Q B
[No CP] [Relatl;/e frequency O[f dimensional (z:ilasses] [Population quality, Q] [Vital type of CP]
3 0,00 0,60 0,40 0,50 Tpouseraromaz
[thriving]
5 0,24 0,20 0,56 0,38 «
4 0,40 0,28 0,32 0,30 Henpeccusras
[depressive]
1 0,76 0,24 0,00 0,12 «
2 0,92 0,04 0,04 0,04 «

Takum 00pa3oM, BUTATUTETHBINA aHau3 M. cancellata oka3an, 4To U3ydeH-
ubie {1 HEOqHOPOIHEI IO CBOEMY COCTaBy. BUTATUTETHBIN THUIT UX U3MEHSCTCS
OT IPOIBETAFOLIETO JI0 JienpeccBHOr0. COOTHOIICHHE B OMYJISILIUK 0CO0eit pas-
HOTO YPOBHSI BUTAJIUTETA SBJISICTCS BAYKHON CAaMOCTOSATEIILHON XapaKTEePUCTUKOM,
KOTOpast IaeT OL[CHKY YPOBHIO )KU3HECIIOCOOHOCTH MOMYJISIIMU B KOHKPETHBIX yC-
JIOBUSIX OOMTAHUS M B CBOIO OYEPE/Ib SBJISCTCS MHIUKATOPOM KaueCTBa KOTOIIOB.

3akirouenne

[IpoBenenHoe obOcnenoBaHue 5 M3BECTHBIX Ha cerofns B PecmyOmuke Barkopro-
CTaH MECTOOOMTaHWH pEKoro HIeMUYHOro Buna Medicago cancellata mokaszano,
YTO COCTOSIHHE MOMYJISLUNA yroBieTBoputebHoe. Obmas mwiotHocts B LI M. can-
cellata Bapwupyer ot 2,2 10 5,8 3x3./M?, sddhexTrBHas WIOTHOCTH — 2,0-3,8 9K3./M2.
ButanureTHblili aHaU3 BBIABUI, YTO JIBE IIEHONOMY/ISLUM — TPOIBETAIOIIHIE, TPH
LICHOTOITYIISIIINY — JeTipeccuBHEIE. [10 BceM 0CHOBHBIM ITOKa3aTelsiM Hanbosee Oma-
TONPUATHBIC YCIIOBUS IS Tpou3pacTanus M. cancellata ckinaapIBaloTCs B PYTHAKO-
COJISTHKOBHTHOTIONBIHHBIX CTEIsIX Ha mmxaHe Cycakray. /st ycuneHus oxpaHbl BUaa
HEOOXOIUM MOCTOSIHHBI MOHUTOPHHT 33 COCTOSIHHEM TIOMYJIALMNA, UCCIIEIOBAHUS B
9TOM HallpaBlieHUH OyyT TpoaoibkeHbl. Hapsiny ¢ yxe cymectByronvua OOITT
MOKET OBITh PEKOMEHJIOBAHO YUPEXJIEHHEe MaMATHUKA pupospsl «lopa Spbiray»
B JlaBnekaHoBCcKoM paiioHe PecnyOmukn bamkoprocras.
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Olga A. Karimova, Alfiya N. Mustafina, Larisa M. Abramova

Botanical Garden-Institute, Ufa Scientific Centre, Russian Academy of Sciences, Ufa, Russian Federation

Modern state of natural populations of Medicago cancellata Bieb.
rare species in the Bashkortostan Republic

The aim of this study was to investigate the ontogenetic structure, morphometric
parameters and to identify the vital structure of M. cancellata cenopopulations in
the Bashkortostan Republic. In 2015, we examined the state of five M. cancellata
cenopopulations in the region of the South Urals in petrophyte steppes of the Bashkir
Cis-Urals: CP 1 - Yaryshtau city (54,150555°N, 55,096944°E), CP 2 - Alyshevo village
(54,034370°N, 55,070412°E), CP 3 - Susaktau city (52,583333°N, 55,983888°E), CP
4 - Pikarskaya city (55,026251°N, 56,226310°E), CP 5 - Satyrtau city (56,251933°N,
56,252403°E).

To study the demographic structure and the density of cenopopulations in each
transect we created 25 sample plots of 1 m?. We determined the leading population
characteristics, such as general and effective density of individuals and developmental
structure. The study of morphometry under natural conditions was carried out on
25 average generative individuals. During a discriminate analysis we calculated
phenotypic distance expressed by the Mahalanobis distance.

The studies revealed that the predominant type of vegetation is Agropyron
pectinatum grassland petrophyte steppe. Mainly, cenopopulations occupy top or upper
portions of steep (30-40°) southern slopes, occasionally of eastern exposure. These


mailto:karimova07@yandex.ru
mailto:alfverta@mail.ru
mailto:abramova.lm@mail.ru

Cospemennoe cocmoanue npupoOHbIX NONYIAYUIL PEOKO20 6UOA 57

1.

are usually eroded rocky slopes, with low rates of vegetation cover; erosion is related
both to natural causes (water and wind erosion) and anthropogenic factors (grazing).
The total density of M. cancellata cenopopulations varies from 2.2 to 5.8 ind./m?, the
effective density - 2.0-3.8 ind./m?. All studied M. cancellata populations are normal
and non-complete; the peak, on the average, is generative individuals. According to the
classification of “delta-omega”, four cenopopulations are mature and one is aging. The
recovery and aging index in all cenopopulations is close or equal to zero. The results
of the study of morphometric parameters showed that considering most indicators of
both vegetative and generative spheres the cenopopulation on Susaktau mountain is
leading, where the predominant type of vegetation is Agropyron pectinatum grassland
petrophyte steppe; minimum values for all parameters are observed in populations
near Alyshevo village, with the predominant type of vegetation - Stipa korshinskyi-
Salvia nutans petrophyte steppe. The greatest variability is typical of the following
parameters: the number of generative shoots (19.3-40.2%), and the number of leaves
(20.1-38.6%) and the flowers in the inflorescence (24.3-37.2%). Other parameters have
a normal degree of variability (6.0-37.7%). We used the discriminate analysis method
to set Mahalanobis squared distances among cenopopulations. The maximum distance
is among cenopopulations which are situated on Yaryshtau-Susaktau mountains and
Yaryshtau - Pikarskaya mountains (58.18; 66.82), the lowest is between Yaryshtau
mountain -Alyshevo village and Pikarskaya - Satyrtau mountains (13.95; 11.39). To
estimate the vitality spectrum of cenopopulations we singled out a determining set of
characteristics: the number of leaves on one generative stem and the number of flowers
per stem. The analysis showed that two populations are thriving (Q - 0.38-0.5) and
three are depressive (Q - 0.04-0.30). The state of the studied populations is relatively
satisfactory. To enhance the protection of species, a constant monitoring of the state
of populations is needed. For all the main indicators, the most favorable conditions
for the growth of Medicago cancellata form in Kochia prostrate-Artemisia salsoloides
steppes on Susaktau mountain reefs. Along with the already existing protected areas, it
is recommended to create a nature monument “Yaryshtau Mountain” in Davlekanovo
region of the Bashkortostan Republic.
The article contains 2 Figures, 5 Tables, 29 References.
Key words: coenopopulation; morphometric parameters; variability; vitality.
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ML.A. ITanamapuyk

Hucmumym 6uonoeuu Komu HL] YpO PAH, . Coikmuigkap, Poccus

TakcoHomuuyeckasi 1 TPOPUYECKAsA CTPYKTYPbI OMOTHI
arapuKoOMIHbIX 023MIMOMHLIETOB FOPHBIX TYH/P
IMpunoasipuoro Ypanaa

Pabota BeImoHEHA ITPU YaCTUYHON (PMHAHCOBOW MONAEPIKKE MTPOEKTA
(hyHaaMeHTanbHBIX HAayuyHBIX UccaenoBannii YpO PAH
Ne 15-12-4-1, TP 115082510014 «PazHooOpa3ue pacTUTEIBHOTO MUPa
Y MTOYBEHHOTO MOKPOBA JAHAMIADTOB, MEPCIIEKTUBHBIX [UIS BKIFOYEHHS B COCTAB
obbekta Beemupnoro nacnenust KOHECKO “JleBctBennble neca Komu™y.

Buiseneno euoosoe pasnoobpasue azapuxouoHvix 6aA3UOUOMUYEMO8 8 20PHBIX
myuopax Ilpunonapuoeo Ypana. Yemawnoeneno, umo ma ceco0Hawimull 0env 6uoma
Hacyumvieaem 139 6u006 u HYMPUBUOOBLIX MAKCOHO8, OMHOCAWUXCA K 35 podam,
17 cemericmeam u mpem nopaokam. Beoywumu cemeticmeamu sagnaromes Russulaceae,
Strophariaceae, Inocybaceae, Cortinariaceae, Tricholomataceae,  8edywumu
pooamu — Lactarius, Inocybe, Cortinarius, Galerina, Russula. Dxonozo-mpoghuueckuti
aumanus nokazan npeobradauue @ 20pHvIX MyHOpax Mmuxopusoodpaszoeameneii (50%),
nodcmunounwlx canpompogpos (19%) u opuompoghos (15%). Haubonvuee udogoe
PpasHoodpasue azapukouoHbiX 6a3UOUOMUYEINOE OMMEYEHO 8 HUJICHEll Yacmu 20pHO-
myHoposozo nosaca. C 6bicOmol Npoucxooum nocmenenHoe o0b6eoHeHue 6UA068020
cocmasda, HO 8 Mo dHce BpeMsl NOAGIAIMCA APKMOATLNULICKUE 6UObL, NPeOnoYumarujue
KYCMapHuuxosvie U Opuaodosvle myHopbl.

KiroueBble coBa: muxobuoma, azapukououvie 6A3UOUOUYEMbl;, 2OPHO-
TYHOPOBYILL NOAC; 20PHO-TIECHOU NOAC, APKMO-AIbNULICKUe 8Udbl, Ypan.

BBenenune

PaznooOpasue arapukouaHbsIX 0a3UINOMHIIETOB B TOPHBIX TYHApax Ha Tep-
putopuu Poccuu uccnenoBassl 0 cUX HOp HepocTarodHo. CrenuanbHbIX padoT,
MTOCBAIIEHHBIX 3TOH TeMaTHKe, 04eHb Mayo. CBEICHUS O TPHOaxX TOPHBIX TYHID
Apxrudeckoii 3086l Poccun 00001meHs! B cBoake «I prObI poccuiickoit ApKTUKI
[1]. Jost ropHBIX TyHAP XHOUHCKOTO TOPHOTO MaccuBa otMedeHo 103 Buma ma-
KPOMHIIETOB, U3 KOTOPBIX 25 BUJIOB XapaKTEePHBI ISl TYHAP, OCTaJIbHBIE BCTpEeUa-
FOTCS ¥ B HIDKEIISKAINX PACTUTEIBHBIX Mmosicax [2]. B pabore 1.A. T'opOyHOBOIA
[3] coobmiaercs o 80 Bugax arapuKOMIHBIX U TaCTEPOUTHBIX 0a3UINOMUIIETOB,
oOHapyKeHHBIX B IPHAOBBIX TyHApax AnTtae-CasHckol ropHOi oonactu. [Ipak-
TUYECKH OeJIBbIM IMATHOM OCTAaeTCs MHUKOOMOTa FOPHO-TYHIPOBBIX JaHAIA()TOB
VYpana. Vmerorcs numpb HeOONBIINE CBEACHHS O Pa3HOOOpa3WH arapHUKOBBIX
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rpu6oB [lomsapHoro Ypana. JIas JaHHOW TEppPHUTOPHH BBISBICHO 79 BUIOB [4].
Topubie Tynapel CeBepHOTO Ypania Takke HeJOCTaTOUHO OOCIEe0BaHbl B MUKO-
JIOTUYECKOM ITJIaHe. 3/1eCh BBISBIICHO Beero 28 BUIOB [5]. CBemeHus o pasHOOOpa-
3UM arapuKOUAHBIX OazuauomuieToB [IpunonspHoro Ypana J0 Hayalla HaIIUX
HCCIICZIOBAaHUH TIOJTHOCTBIO OTCYTCTBOBAIH. B CBS3M C 3THM MUKOJIOTUYESCKHUE HC-
CJIeZIOBAaHUSI BRICOKOTOPHOTO Mosica Ypaja akTyalbHbl U IPEACTABIISAIOT OOIBIION
HHTEpeC.

Lenp nanHo# paboThI — BBISIBICHUE BUIOBOTO pa3HO00pa3us U aHAIIN3 OMOTHI
arapuKOMIHBIX 0a3MIMOMHIIETOB TOPHEIX TyHAp [IpunonspHoro Ypaa.

Marepuajbl 1 METOAUKH UCCJIET0BAHUS

MarepwuanoM Juist JaHHOW paOOTHI MOCITYKWIA 00pasibl TprOOB, COOpaHHbBIE
B noneBble ce30Hbl 2009-2010 u 2012-2015 rr. B ceBepHO# YacTu 3amagHOTO
Makpockiona [lpumonspHoro Ypama, Ha TEPPUTOPHH HANHMOHAIBLHOTO ITapKa
«tOrb11 Ba» (Pecnyonuka Komu). Bosbias yacts cOOpoB BhINIONHEHA B OacceiiHe
BepxHero TeueHus p. Koxxkum Ha xpebrax: O6eus, 3amagasie Canensl, Manipl-
HeIpA, Pocomaxa. UccrienoBanusiMu 0XBaueHbI BCE paCTUTEIbHbBIE COOOIIECTBA 1
BEICOTHBIE T105ICa, TTPEACTABICHHEBIC Ha JAHHON TEPPUTOPHH.

[punonspueii Ypan — HanOoiee BO3BBIINICHHAS W MIMPOKAs 4acTh JPEBHUX
YpanbCcKux Top, IPOCTUPAIOMIAsICS OT UCTOKOB p. Xyira Ha ceBepe (65° 40" c.r.)
Jo T. Tenasnocus Ha tore (64° c.m1.). Kimumar paiiona uccnenoBaHuil pe3sko KOHTH-
HEHTAJIbHBIN, C JIIUTEIBHON CypOBOM 3UMON M KOPOTKHM IIPOXJIaJHBIM JIETOM.
AKTHUBHBIA BereTallMoHHBIN mepuon cocrariser 40-50 nueit. Cpenneromosas
TeMIeparypa Bo3ayxa BapbupyeT oT —3 110 —7°C, KOJIMYECTBO 0CAIKOB KojieOeT-
cst o1 500 o 800 (1 000) MM, GonplIas YacTh KOTOPBIX MPUXOJUTCS Ha Maii—OK-
TA0pH [6].

PaccmarpuBaemasi TeppuTOpHs pacroyiaraeTcsi B MOJ30HE CEBEPHOM TalTH.
CornacHo 0OTaHHKO-TE€OTpapUIECKOMY pPaifOHHPOBAaHHUIO OTHOCHUTCS K Ypalo-
3anagHocubupckoit npoBuHIKMK EBpasuarckoit TaexxHoii obiactu [7]. B ropHbIX
nmaagmadTax M3MEHCHHE XapaKTepa PaCTUTEIFHOCTH IIPOUCXOIHT IT0 BEICOTHOMY
rpaauenty. Ha [Ipunonspaom Ypaine mpeanokeHo BBIIEIATh TOPHO-JIECHOM (110
BbICOT 450-500 M), moaronboBsid (500-550 M), ropHO-TYHAPOBEIH (0T 550 MO
800850 M) mosica 1 Mosic XOMOJHBIX TOJBIIOBBIX MYCTHIHB (BhIIIE 850 M) [8].

TopHO-NIecHOM TMOsIC HAYMHAETCSI C €JIOBBIX, M3 eJIi cuOupckoit (Picea obo-
vata), 1 6epe30BO-EIOBBIX JIECOB, C MOABEMOM B TOPbI OHM 3aMEILIAIOTCS JIHU-
CTBCHHWYHBIMH JIeCAMH W3 JINCTBECHHHIIBI cuOupckou (Larix sibirica), a emie
BBIIIIE — JJUCTBCHHUYHBIME PENKONEChIMU. JlecHas! paCTUTELHOCTh TOPHBIX JI0-
JIUH W JOXOWH cTOKa Oojiee pazHooOpasHa. 31mech GOPMUPYIOTCS TPABSHUCTHIE
THUIIBI €TBHUKOB € IUXTOU (Abies sibirica) 1 TMCTBEHHUYHUKOB, YepeAYIOMINECs C
Y9acTKaMH TOPHEIX JTyToB. B TpaBocTOE TaKMX COOOIIECTB IPUCYTCTBYIOT aKOHUT
(Aconitum septentrionale), yemepuna (Veratrum lobelianum), u3 31aK0B — Bel-
HUK mypnypHbeid (Calamagrostis purpureus). Hanmmdne coMKHYTOTO spyca TpaB
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MOAABISIET Pa3BUTHE MOXOBOTO IMTOKpOBa. Ha CyXHxX CKIIOHaX JOMHUHHPYIOT JIYTO-
BUK U3BUIUCTHIN (Avenella flexuosa), oBcsiHuna oeubs (Festuca ovina).

Brime rpaHumpl jeca pacroyaraeTcsi mojoca KycTapHHKOB. OHa COCTOHT
U3 HECKOJIbKUX BUJIOB MB — (uumkoiaucTHou (Salix phylicifolia), nanmanackoit
(S. lapponum), cepoit (S. glauca), xapnukoBolt Oepesku (Betula nana), Moxoke-
BeJIbHUKA cuOupckoro (Juniperus sibirica), onbxu KycTapHUKOBOU (Duschekia
fruticosa) [9].

Y4acTKu TOPHBIX KyCTapPHHYKOBO-MOXOBBIX U MOXOBO-JIUIIAHHUKOBBIX TYHIP
TIOSIBJISIIOTCST YK€ CPEIN TOPHO-JIeCHBIX peakonecnii [10]. x mmomanu yBemuan-
BaIOTCS [0 MEpPE HAPACTAHUS BBICOTHI TOP. PACTUTEIBHBIN TTOKPOB KYCTaPHHYIKO-
BO-MOXOBBIX TYHJIp BKIItOUaeT 0aryinbHUK (Ledum palustre), romyouxy (Vaccinium
uliginosum), uepnuky (Vaccinium myrtillus), 6pycuuxy (Vaccinium vitis-idaea),
KapIukoBble WBHI (Salix polaris, S. reticulata), xapiukoByro Oepesky (Betula
nana). VI3 TpaB Haubosee oObIYHBI OCOKa apkTocubupckas (Carex arctisibirica),
OBCSIHHIIA OBeubs (Festuca ovina), TyroBUK W3BHIUCTHIN (Avenella flexuosa),
BUBI OKUK (Luzula), cutaukoB (Juncus), Mopouika (Rubus chamaemorus). Mo-
XOBOU IOKPOB COCTOUT U3 Pleurozium schreberi, Hylocomium splendens, BunoB
Polytrichum, xoTopble TpH HAapacTaHUM BJIAKHOCTH CyOcTpaTa 3aMeliarTcs
carHoBEIMU MXaMH (Sphagnum). B MOXOBO-ITHIIAITHUKOBBIX TOPHBIX TYHIPaX,
KPOME MXOB, 3HAYHMTEIHHYIO IICHOTHYCCKYIO POJIb MIPAIOT JIMIIAHHUKH POJOB
Cladina, Cladonia, Cetraria, Alectoria, Peltigera. Ha nepeBanax u INIOCKUX Bep-
[IMHAX BCTpeyaroTcs (pparMeHTh 0COKOBO-MOXOBBIX ¢ Carex arctisibirica u apu-
aJIOBBIX C JIpHAJION BOCBMHIICTIECTHOU (Dryas octopetala) TyHIp, METKOTPAaBHEIC
JTyroBHHEI [9].

B pabGote ucnonp3oBacs Hanbosee pacpoCTPaHESHHEIH B MUKOJIOTUH MapIII-
PyTHBIH MeToa. Marepual repbapu3npoBalii 0 cTaHgapTHOM MeToxnuke [11, 12].
Nnentndukanuio oO6pa3oB OCyIIECTRISLIN B OTIENe (IOPHI H PACTUTEIBHOCTH
Cesepa, Uucturyta 6nonoruu Komu HII YpO PAH. MukpockonupoBaHue Kap-
mo()OpOB IPOBOIMIIN C HCIONB30BAHNEM TPAAUIIHOHHEIX peakTnBoB (KOH 5%,
peakTuB Menbliepa Ui ONpPEACICHHUs] aMIJIOUIHOW M JCKCTPUHOUIHOW peak-
nun). M3ydeHnnsie oOpasisl xpaHsaTcs B repbapuu MHcTHTYyTa OGnonmorun Komwu
HII ¥pO PAH (SYKO).

TakcoHBI pacmoNoXKeHbI 0 cucTteMe, mpuHAToN B 10-M m3nannu «CroBaps
rpuboB AlHcBOpTa U bucou» [13], 3a uckiroueHnem poaa Panaeolus, KoTo-
pHlii paccMaTpuBaeTcst B cemeiicTBe Psathyrellaceae. ABTopckue 3HAKH JaHbBI
B COOTBETCTBHHU C PEKOMEHAANUAMU CBOAKH « ABTOpPHI Ha3BaHU TrpudoBy» [14].
[pu ananmse TpohuIecKoil CTPYKTYPHl MUKOOHOTEHI HCITOIB30BaHA IIKAa TPO-
¢udeckux rpymm, npegnoxkeHsas M.B. Cromsipckoii u A.E. Kosanenxo [15], ¢
HEOONBIINMHA TOTIOTHEHISIMH. [IpiHAIeKHOCTE BUIOB K TPOPHIECKON TPyTI-
e YKa3aHa B COOTBETCTBHH C JINTEPATYPHBIMU UCTOYHUKAMU U HAOIIONCHUSIMU
aBTODA.
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Pe3ynbTarsl Hcciieq0BaHus U 00CyKIeHIe

B ropusix Tyaapax [punonsipaoro Ypana BeisiBineHo 139 BuoB u BHyTpUBH-
JIOBBIX TAKCOHOB arapuKOMIHBIX 0a3uAMOMHUIIETOB, OTHOCAIIMXCS K 35 poxam, 17
ceMeicTBaM U TpeM mopsiakam (Tadm. 1).

TaoOnuma 1 [Table 1]
Pacnpenenenue arapukoMIHbIX 0a3MIHOMHLIETOB FOPHBIX TYH/P
IIpunoasipHoro YpaJa no nopsiikam, ceMeiicTBaM U pogam
[Distribution of agaricoid basidiomycetes of mountain tundras of the Subpolar Urals
within the orders, families and genera]

Hopsmox CemeiicTBO
(ducio ponoB/BUAOB) | (YUCIIO POIOB/BUIOB) Pon (uncno BunoB)
[Order (Number of genera/ [Family (Number [Genus (number of species)]
species)] of genera/species)]
Agaricaceae (2/2) Cystoderma (1), Cystodermella (1)
Amanitaceae (1/3) Amanita (3)

Cortinariaceae (1/14) |Cortinarius (14)
Entolomataceae (1/7) |Entoloma (7)
Hydnangiaceae (1/3)  |Laccaria (3)
Ampulloclitocybe (1), Hygrocybe (2),
Lichenomphalia (3)
Inocybaceae (1/15) Inocybe (15)
Lyophyllaceae (1/1) Tephrocybe (1)

: Marasmiaceae (1/7) Gymnopus (7)
Agaricales (29/103) Mycena (7), Roridomyces (1),
Xeromphalina (1)
Psathyrellaceae (2/2)  |Panaeolus (1), Psathyrella (1)
Agrocybe (2), Galerina (13), Hebeloma
Strophariaceae (6/22) (1), Hypholoma (3), Phaeogalera (1),
Psilocybe (2)
Arrhenia (4), Cantharellula (1), Clitocybe

Hygrophoraceae (3/6)

Mycenaceae (3/9)

(Tg/‘fg;)lomataceae (2), Infundibulicybe (3), Lepista (1),
Omphaliaster (1)
Boletaceae (2/6) Leccinum (5), Xerocomus (1)
Boletales (4/8) Paxillaceae (1/1) Paxillus (1)
Suillaceae (1/1) Suillus (1)
Russulales (2/28) Russulaceae (2/28) Lactarius (16), Russula (12)
3 mopsiaka 17 cemeiicTB 35 ponos, 139 Bunon
[3 orders] [17 families] [35 genera, 139 species]

Benymumu cemeiictBamu sBisrorest Russulaceae (20,1% ot o61ero BUIOBO-
ro pazHooOpasus), Strophariaceae (15,8%), Inocybaceae (10,8%), Cortinariaceae
(10,1%), Tricholomataceae (8,6%), Mycenaceae (6,5%), Entolomataceae u Ma-
rasmiaceae (1o 5%) (Tabm. 2), yTo XapakTepHO IS BCeil JecHOo# 30HbI [onapkTu-
ku. Ha nepBrie Tpu cemeiictBa npuxoaurcsa 46,8%, Toraa kak B JECHOM IOsICE
36,6%, T.e. ¢ BBICOTOM JOJIS1 TpEX BEAYLIUX CEMEHCTB B OMOTE yBETUUMBAETCS.
[TomoOHast 3aKOHOMEPHOCTh OTMEUEHa U TIPU MPOABIKEHHUH C FOTa Ha ceBep [5,
16, 17]. ITo cpaBHEHUIO C TOPHO-JIECHBIM MOsicoM [IpumonspHoro Ypaia B TOPHBIX
TYHJIpax YBEJIMYHBAETCS POJIb ceMelicTBa Inocybaceae, MpencTaBIeHHOTO OHAM
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ponom — Inocybe (cm. Tabi. 2). Benyiee monoxenue pona Inocybe B ponoBoM
CIIEKTPE XapaKTepHO U JuId paBHUHHBIX TyHJIp [18]. CHmkaeTca pasHooOpasue
cemeiictBa Tricholomataceae, GONBIIMHCTBO MPEACTABUTENCH KOTOPOTO MPEATIO-
YUTAIOT JIECHBIE MECTOOOUTaHus (CM. Tabm. 2).

TabOnuma 2 [Table 2]
Benymue no unciy BUAOB ceMelicTBa B 0M0Te arapMKOMIHBIX
0asuauomuueros Ilpunoasipuoro Ypauaa
[Leading families in the biota of agaricoid basidiomycetes of the Subpolar Urals]

T'opuble TyHIpBI lopusble neca
CeMencTBO [Mountain tundras] [Mountain forests]
[Family] Panr Yucio BunoB Panr Yucno BUAOB
[Rank] [Number of species] [Rank] [Number of species]

Russulaceae 1 28 3 24
Strophariaceae 2 22 1 37
Inocybaceae 3 15 [ 18
Cortinariaceae 4 14 5 20
Tricholomataceae 5 12 2 25
Mycenaceae 6 9 4 21
Entolomataceae 7-8 7 89 10
Marasmiaceae 7-8 7 89 10
Boletaceae 9-10 6 11-13 6
Hygrophoraceae 9-10 6 7 13

Benymmmu ponamu 1o umcity BunoB sBisitores Lactarius (11,5% ot obmero
grcna BUAOB), Inocybe (10,8%), Cortinarius (10,1%), Galerina (9,4%), Russula
(8,6%), Entoloma, Gymnopus, Mycena (o 5%) (tabn. 3). OTi ponsl BKIIOYAIOT
91 Bun, nnm 65% Bcero BuaoBOTO cocTaBa. OcTabHbIe 27 POIOB UMEIOT HEBBICO-
KO€ BU0BOE OOTaTCTBO, IpHUeM 16 — SIBISIOTCS OAHOBHI0BBIMHU (46% BCex posioB).
B ropusix tynapax IIpunonspraoro Ypana pon Lactarius BEBIXOOUT Ha MEPBOE Me-
CTO, TOT/Ia KK B TOPHBIX JIECAX 3aHUMAET BTOPOS—TPETHE, 2 B MUKOOHOTAX TaCKHOU
30HBI OOBIYHO HE MOJHMMAETCSI BBIIIE YETBEPTOTO MecTa. JImaupyromast mo3uIust
pona Lactarius xapakTepHa JUIs apKTHUECKUX U allbIIMACKUX MecToobuTanui [19,
20]. IToMrMO 3TOTO, 3aMETHO YBEIIMYHBACTCS POJIb M TAaKHX POJOB, Kak [nocybe,
Galerina n Russula. Beicokoe BuoBoe pazHooOpasue ponoB Inocybe n Galerina
TUTIMYHO JJIS1 PaBHUHHBIX U TOPHBIX TyHIp [18]. B To ke Bpemsi B TOPHO-TYHpO-
BOM TOsICE 3HAYUTEIBHO CHIKAETCs pasHooOpasue pona Mycena, Torna Kak B Jie-
cax ero MpeJCTaBUTEIH 3aHUMAIOT JIMAUPYIOIINE Mo3unuu (cM. Tadm. 3) [5, 17].

B ropusix TyHapax Ilpunonsproro Ypana BBISBICHO TPU BUJA, HOBBIX IS
tepputopun Poccumn (Cortinarius durus P.D. Orton, Inocybe argenteolutea
Vauras, I. subhirsuta Kiihner). YacTs BUOB, OTMEYEHHBIX B pailOHE HCCIIEA0BA-
HUS, PEIKO BCTPEUaloTCs Ha TeppuTopu Poccnu v mpencTaBiIeHbl HECKOIBKUMHA
Haxonkamu: Lactarius brunneoviolaceus M.P. Christ., Hygrocybe cinerella (Kiih-
ner) Arnolds, Omphaliaster borealis (M. Lange et Skifte) Lamoure, Cortinarius
minutalis Lamour, C. septentrionalis Bendiksen, K. Bendiksen. et Brandrud, En-
toloma alpicola (J. Favre) Noordel., E. bipelle Noordel. et T. Borgen.
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TaGnuma 3 [Table 3]
Benymue 1mo yncily BUA0B PoJibl arapuKOUIHBIX 6asuauomuueros Ilpunonsapuoro Ypaia
[Leading genera in the biota of agaricoid basidiomycetes of the Subpolar Urals]

Topnble TyHIpBI Topnsle neca
Pon [Mountain tundras] [Mountain forests]
[Genus] Panr Yucno BuaoB Panr Uwucio BUI0B
[Rank] [Number of species] [Rank] [Number of species]

Lactarius 1 16 —. 18
Inocybe 2 15 4 12
Cortinarius 3 14 1 19
Galerina 4 13 6 9
Russula 5 12 9-11 6
Entoloma 6-8 7 5 10
Gymnopus 0—8 7 9-11 6
Mycena 6-8 7 2-3 18
Leccinum 9 5 15-20 4
Arrhenia 10 4 15-20 4

CyOcTpar — BaXHEHITUH (aKTOp B KHU3HM IIIIIIOYHBIX TPUOOB, TTOCKOIBKY
OHM KaK reTepoTpOoQHBIE OPraHU3MBbI MOIYYalOT U3 HEro Bce HEOOXOMUMBIE MH-
TaTeNbHBIE BemecTBa. [10 THITY M HCTOYHUKY MTUTAHUS BBHISBICHHBIC arapHKOHI-
HBle 0a3UIMOMUIIETHI MOTYT OBITH pa3JelieHbl Ha BOCEMb I'PYIIL: CUMOHOTPOdBHI
(MHEKOpH3000pa3oBarenn), canpoTpodbl Ha onane, Ha MOACTHIIKS, Ha TyMyce, Ha
JpeBecuHe (KCWIOTpodsl), Ha Mxax (OpHOTPOGEI), TUXCHU3UPOBAHHBIE TPUOBHI,
mapa3uThl 1 Konpotpodsl (puc. 1). [Ipu a3ToM okomo 5% BHIOB MOTYT IUTATHCS 32
cYeT JIByX M Oojiee CyOCTparoB, TaKHe BBl BKIIIOUSHBI OJIHOBPEMEHHO B pa3HbIe
TpO(QUIECCKUE TPYIIITHL.

Mukopn3000pa3oBaTesy JIMAUPYIOT IIOYTH BO BCEX TOIAPKTHYECKUX MUKOOH-
0TaX, HO 0COOEHHO BEJIMKa MX POJIb B TYHAPOBOW 30HE PaBHHUHEBI U TOP, T/Ie OHU
peobIaaloT WK 3aHUMAIOT PaBHBIE MO3UIMU ¢ carnpoTpodamu [4, 21]. Tak, B
CyOapKTHUECKUX TYHApax Ha JONI0 MHKOpH3000pa3zoBareneit mpuxomutcs 50%
[21], B ropHbIX TyHApax IlomspHoro Ypana — 58% [4], Antae-CastHckoit TOpHOI
obmactu — 56% [3]. B anammsupyemoit MUKOOHOTE Ha UX A0 ipuxoautes 50%
OT 0011Iero BUJOBOTO pa3HooOpasus (73 Buna). B ropusix necax Ilpunonspaoro
VYpana muxopmzoodpazoBarenu cocTaBisiior 40% (cm. puc. 1). To ects ¢ moms-
€MOM B TOpBI J0JIs1 MUKOpH3000pa3oBarteneil yBennunBaercs. [lonobHas 3akoHO-
MEpHOCTH HAOIIOaeTCs U IIPU JBIDKSHUH C I0Ta HA CEBEP: AOJIS yIacTHsI MUKOPH-
3000pa3oBareneil B CIOKCHUH MUKOOMOTHI pacTeT. B TyHApOBBIX coobuiecTBax
OHH BBHITIOJHSAIOT UCKITFOYUTEIHHO BaXKHYIO (YHKIHIO. CHMOHO3 TPUOOB ¢ HU3-
KAMH KYCTapHHKaMH M KyCTapHHYKAMH TIO3BOJISET MOCIEAHNUM C TIOMOIIBIO JK-
TOTPO(HON MHUKOPH3HI MOIYYaTh IEMEHTH MHHEPAIGHOTO MUTAHUS, TIOYTH OT-
CYTCTBYIOLIME B TOYBEHHOM PAcTBOPE U MONIOLIAIOIIEM KOMILIEKCE TYHIPOBBIX
nouB [4]. bonmpmMHCTBO MpeAcTaBUTENe JaHHOW TPYHIBI OTHOCHUTCS K CEME-
ctBaM Russulaceae (28 BunoB), Inocybaceae (15), Cortinariaceae (14) u pogam
Lactarius (16), Inocybe (15), Cortinarius (14) v Russula (12).

Hlupora crennanu3anuy y ciMOMOTPO(dHBIX TpUOOB paszinnyHa. Tak, MUKO-
PpH3000pa30BaTEIH C TUCTBEHHBIMH ITOPOIAMH IIPEICTABICHBI B TOPHBIX TYHAPAX
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[Mpunonsproro Ypana 44 Bugam, He ClieUaIN3HPOBAHbI B OTHOLIEHHU CUMOHO-
Tpocda 28 BunoB rpudoB. OCOOCHHOCTBIO MUKOOMOTHI TYHJIP SIBISICTCS IPAKTHUYE-
CKH TOJIHOE OTCYTCTBHE BHIOB, CBSI3aHHBIX CHMOMOTHYECKIMY OTHOIICHHUSMH C
XBOMHBIMH ITOPOJIaMH, TaK KaK OHU PE/IKO 3aXO/AT B TOPHBIE TYH/PHI, BCTPEYarOT-
Csl JIMIIb OMHOYHEIE YTHETCHHbIE SJIM 1 JINCTBEHHULBL. 113 MUKOpH3000pa3oBare-
Jiel XBOMHBIX MOPOJ] B TOPHBIX TyHApax [IpunonspHoro Ypana oTMeYeH TOJIBKO
Suillus clintonianus (Peck) Kuntze, coOpaHHbIN 1101 HEOOIBIION JINCTBCHHUTICH.
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Hoia Bujos, %o

Mr St M Hu Lh Fd P E Le

B "0pHEIE TYHIPEL OT opHele neca
[Mountain tundras] [Mountain forests]

Puc. 1. Pacnipenenenne arapukouHeIx 6asuaromuretTos [punonsproro Ypana
10 TpouIecKnuM rpymmam: Mr — MEKOpru3000pa3oBaTelt, St — MOACTHIOYHEIE CalpOTPOdBHI,
M — 6puorpodsr, Hu — rymycossle camporpodsr, Lh — miuxennsnpoBanHbsie cuMOHOTPOdEL,
Fd — canporpodsr Ha onazne, P — daxynsratuBHBIE napa3uTel, E — komporpodsr,
Le — xcrmtotpodsl. * — B ciIydae IpHHAUISKHOCTH BUAA K JIBYM
TPOPHUIECKIM TPYIIIaM OH YIHUTHIBAJICS NP ITOACIETAX ABAKIBI
[Fig. 1. Distribution of agaricoid basidiomycetes of the Subpolar Urals within trophic
groups. On the X axis - Trophic groups, on the Y axis - Proportion of species, %.
Mr - Mycorrhizal fungi, St - Saprotrophic on litter, M - Saprotrophic on bryophytes,
Hu - Saprotrophic on humus, Lh - Lichenicolous fungi, Fd - Saprotrophic on leafs,
P - Facultative parasites, E - Saprotrophic on dung, Le - Saprotrophic on wood.
*In case if a species belongs to two trophic groups it is double counted]

Bonbmas vacte MuKopu3000pa3oBaTeNicii BCTpedaeTcsl TOJBKO B HWKHEH
YacTW TYHAPOBOTO MOsica M XapakTepHa AJs KyCTapHUKOBBIX TyHAp. B ropaeie
TYHAPBI 3TH BUIBI 3aXOAT U3 JEKAIMIUX HUXKE M0 CKIIOHY JIECOB U PEIAKOIECHIA.
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Kak mpaBuiio, 310 60peanbHble BHIBI ¢ NTHPOKOH SKOIOTHYSCKON aMILTUTYIOH,
CIIOCOOHBIC MEHSATH CBOMX MAPTHEPOB MO CHMOMO3y. JTa IpyIina npeicTaBiIcHa
28 punamu: Cortinarius argentatus (Pers.) Fr., C. caperatus (Pers.) Fr., C. croceus
(Schaeftf.) Gray, Laccaria laccata (Scop.) Cooke, Inocybe lacera (Fr.) P. Kumm.,
1 napipes J. E. Lange, 1. rimosa (Bull.) P. Kumm., Paxillus involutus (Batsch) Fr.,
Lactarius rufus (Scop.) Fr., Russula clavipes Velen., R. puellaris Fr. u np. Kpome
TOTO, B KYCTapHHUKOBEIE TYHIIPEI 3aXOST M y3KOCTICIHATN3UPOBaHHBIC CHMOMOH-
ThI Oepe3sl, CIIOCOOHbIE B TYHJIpax 00pa30BbIBaTh MUKOPU3Y C KapJIMKOBOM Oepes-
KOW. DTO Takue BUMbI, Kak Leccinum scabrum (Bull.) Gray, L. variicolor Watling,
L. versipelle (Fr. et Hok) Snell, Lactarius fuliginosus (Fr.) Fr., L. glyciosmus (Fr.)
Fr., L. vietus (Fr.) Fr., Russula aeruginea Lindblad, R. claroflava Grove u np.

Bropast rpynma MHKOPH3HBIX TpUOOB MpPEJCTaBICHA TMIIOAPKTOATBIIUHCKH-
MU U apKTOQIBIUHCKAME BUAAMH, OOJBIIE TATOTEET K ISTHUCTHIM KyCTapHHY-
KOBO-MOXOBO-JIMIITIAHUKOBBIM H JIPUATOBBEIM TYHJPaM, PAaCIOIOKCHHBIM BBIIIIE
IO CKJIOHY. DTH TPUOBI 00pa3yIOT MHUKOPHU3Y C KapiIHUKOBOW Oepe3Koil, pasimy-
HBIMU BUJaMu UB U Apuanoit: Cortinarius alpinus Boud., C. durus, C. minutalis,
C. polaris Heil., C. septentrionalis, Entoloma alpicola, Laccaria pumila Fayod,
Inocybe acuta Boud., I. agardhii (N. Lund) P.D. Orton, /. dulcamara (Alb. et Sch-
wein.) P. Kumm., 1. giacomi J. Favre, . salicis-herbaceae Kithner, . subhirsuta,
Lactarius brunneoviolaceus, L. dryadophilus Kiihner, L. pseudouvidus Kiihner,
L. torminosulus Knudsen et T. Borgen, Leccinum rotundifoliae (Singer) A.H. Sm.,
Thiers et Watling, Russula pascua (F.H. Moller et Jul. Schiff.) Kiihner u ap.

Ha momro rpu6oB ¢ canpoTpodhHBIM THIIOM IUTaHkA puxoauTtcs 50% ot odmie-
r0 BHAOBOTO pasHooOpasms. Cpeay HUX NMpeoOIafaloT MOACTUIIOUHbIE CalpoTpo-
¢51. K HuM otHOCHTCS 27 BunoB (19%). B ropubix necax [Ipumonsproro Ypama
ux noist HemHoro Menbie (17%) (cm. puc. 1). B 0CHOBHOM 3TO IIMPOKO pacrpo-
CTpaHEeHHBIE OOpealbHbIC BUIIBI, 3aXOIAIINE B TOPHO-TYHIPOBHIN IIOSC 3 JIECOB U
penxonecuit (Cystodermella adnatifolia (Peck) Harmaja, Entoloma cetratum (Fr.)
M.M. Moser, Ampulloclitocybe clavipes (Pers.) Redhead, Lutzoni, Moncalvo et
Vilgalys, Gymnopus confluens (Pers.) Antonin, Halling et Noordel., G. dryophilus
(Bull.) Murrill, Mycena filopes (Bull.) P. Kumm., M. galopus (Pers.) P. Kumm.,
M. pura (Pers.) P. Kumm., Cantharellula umbonata (J.F. Gmel.) Singer, Clitocybe
gibba (Pers.) P. Kumm. u nip.). TonbKo B TYHIPOBBIX MECTOOOUTAHUSX M3 TIPEICTA-
BUTeNeil 3Toi rpynisl otmMedeHsl Gymnopus alpinus (Vilgalys et O.K. Mill.) An-
tonin et Noordel., Infundibulicybe dryadum (Bon) Harmaja, Omphaliaster borealis.

K rpynme 6puorpodoB — rprbOB, yJacTBYIOIIUX B PA3IOKCHUU OTMEPIINX
yacTel 3eJIeHbIX U ¢c(harHOBBIX MXOB, oTHOcHTCs 22 Buna (15% ot obriero Bujio-
BOTO pa3Hoo0paswms). oy MX 3aMETHO YBEIUIHMBACTCS C IIOHEMOM B TOPHI (CM.
puc. 1). Beicokoe BUa0BOE pazHooOpasue OpHOTPOPOB XapaKTEpHO U JJIS paB-
HUHHBIX TyHJIp. [IpakTUYeCKH BCe BUJBI 3TOM IPYIIBI OTHOCITCS K CEMEHCTBY
Strophariaceae (16 BunoB) u pony Galerina (12). THNNYHBIMYA IPEICTABUTEIIMH
JAHHOU Ipymnnsl ABJstoTCs Tephrocybe palustris (Peck) Donk, Galerina paludosa
(Fr.) Kiihner, G. pumila (Pers.) M. Lange, G. vittiformis (Fr.) Singer, Hypholoma
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elongatum (Pers.) Ricken, H. polytrichi (Fr.) Ricken, Phaeogalera stagnina (Fr.)
Pegler et T.W.K. Young, Arrhenia philonotis (Lasch) Redhead, Lutzoni, Moncalvo
et Vilgalys, A. sphagnicola (Berk.) Redhead, Lutzoni, Moncalvo et Vilgalys u ap.
OTH BBl OOBIYHBI U U1 PaBHUHHBIX O0JIOT U 3a00704eHHBIX JecoB. K apkTo-
QIBITUHIIIAM U3 TPYIITBI OpUOTPOOB OTHOCATCS TONbKO Galerina arctica (Singer)
Nezdojm., G. pseudomycenopsis Pilat. u G. pumila var. subalpina A.H. Sm.

I'ymycosrlie camporpods! mpeacrasinensl 14 sugamu (10%), ux paznoobpa-
3Me 3aMETHO CHIDKAeTCs ¢ BBICOTOI (cM. puc. 1). Cpenu npeacraButeneit JaHHON
TpyIITB OTMEUEHBI TaKHEe BUIIBL, Kak Entoloma conferendum (Britzelm.) Noordel.,
E. pallescens (P. Karst.) Noordel., Hygrocybe substrangulata (Peck) P.D. Orton
et Watling, Agrocybe paludosa (J.E. Lange) Kiihner et Romagn. ex Bon, 4. prae-
cox (Pers.) Fayod u ap. I'ymycoBsle canpoTpodbl NpeanouuTaoT JIyTOBUHHEIE
TyHApHL. [IpakTHUecku Bce 3TH BUABI BCTPEUAIOTCS M B JIECHOM mosice. Tombko
TYHJIPOBbIE, aJIBIIUIICKUE MecTOOOHTaHus mpeanountaroT Hygrocybe cinerella,
Entoloma bipelle, Infundibulicybe lapponica (Harmaja) Harmaja u Lepista mul-
tiformis (Romell) Gulden.

OcranpHbIe TPYNIHBI (KCHIOTPOMHI, JTNXCHN3UPOBAHHBIE TPHOBI, ITapa3HTHI,
canpoTpodbl Ha omaze U KOmpoTPOQbI) MPEACTABICHBI HEOONBIIIMM YHCIOM BU-
n0B. OOBIYHEI M YaCTO BCTPEYAIOTCS B TYHIpPAX MPEICTABUTEIH TPYIIIHI JINXe-
HU3HUPOBAaHHBIX TpUOOB — Lichenomphalia alpina (Britzelm.) Redhead, Lutzoni,
Moncalvo et Vilgalys, L. hudsoniana (H.S. Jenn.) Redhead, Lutzoni, Moncalvo
et Vilgalys, L. umbellifera (L.) Redhead, Lutzoni, Moncalvo et Vilgalys. K napa-
3WTaM OTHOCSITCS JiBa BUJIA, MapasUTHPYIONIe Ha MxaX. Psilocybe chionophila
Lamoure pacteT Ha Mmxax u3 pona Polytrichum, Arrhenia lobata (Pers.) Redhead —
Ha Mxax poaoB Drepanocladum n Calliergon. CanpoTpodsl Ha oIajie nmpencTas-
JeHBI AByMs Buaamu — Gymnopus androsaceus (L.) J.L. Mata et R.H. Petersen u
G. terginus (Fr.) Antonin et Noordel. 13 rpymiisl gepeBopa3pymaroinmx rpuoos
B TYHJIpaX OTMEYEH TOJNBKO OiMH BUA — Mycena rubromarginata (Fr.) P. Kumm.
OTOT BHUI cOOpaH B HIDKHEH YacTH TOPHO-TYHAPOBOTO IOsiCa Ha OTIaBIIEH BETKE
psiOunHbl. OTCYTCTBHE IEPEBOPA3PYIIAIOIINX TPHOOB HA TYHAPOBBIX KyCTapHHKAX
U KyCTapHUYKax OTMedanu MHorue uccienosarenu. I[lo muennto b.I1. Bacuib-
KoBa [22], 3TO CBSI3aHO C HEMOCTATOYHOMN TOJIIUHOW CTBOJIOB 3TUX BUJIOB U KaK
CJIEZICTBHE CKYTHOCThIO cyOcTpara. Onun Bun Panaeolus semiovatus (Sowerby)
S. Lundell et Nannf. coOpaH B TopHO# TyHApE Ha KOHCKOM HaBO3€ U OTHOCHUTCS K
rpyIire KonpoTpodos.

PacnipeneneHbl arapukoUIHbIC 0A3UIUOMUIETHI IO TOPHO-TYHAPOBOMY ITO-
sicy HepaBHOMepHO. Tak, HanOobIIee UX pa3HOOOpa3ne OTMEUSHO B €T0 HIKHEH
YacTH. 3/1eCh BCTPEYAIOTCS TUIINYHO OOpeasibHbIe BHIbI, KOTOPBIE 3aX0AT CIOa
W3 TOPHO-JIECHOTO TOsICa U TOPHBIX penkonecnuid. M3 139 BumoB, oTMEUEHHBIX B
TyHapax, 94 Buna (68% ot obIero BUIOBOr0 pa3HooOpa3usi) BCTPEUAIOTCS U B
aecHoM tosice. C BBICOTOH MPOMCXOANT IMOCTEICHHOE 00CTHEHHE BHIOBOTO CO-
CTaBa, HO B TO K€ BPEMsI MOSIBIISIOTCS APKTOATIBIIUNACKIE BUBI, PEAOYUTAIO-
He KyCTapHIYKOBBIE M PUAIOBEIE TYHAPH. TOIBKO B TOPHO-TYHAPOBOM IIOSICE
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[Ipunonsipaoro Ypana BeisiBiero 45 BunoB. K apkroansnuiickuM Buaam, orpese-
JISIIOIMUM CBOeoOpasue u crenuduky ropHeix TyHap [Ipumnosisproro Ypana, ot-
Hocutcst 35 BunoB (25% o0rmiero BUAOBOTO pa3sHOOOpa3usi TOPHBIX TYHAP): Ama-
nita nivalis Grev., Cortinarius alpinus, C. durus, C. fennoscandicus Bendiksen,
K. Bendiksen et Brandrud, C. minutalis, C. norvegicus Heil., C. polaris, C. sep-
tentrionalis, Entoloma alpicola, E. bipelle, Hygrocybe cinerella, Lichenomphalia
alpina, L. hudsoniana, Inocybe argenteolutea, 1. giacomi J. Favre, 1. salicis-her-
baceae, I. subhirsuta, Mycena epipterygia var. badiceps M. Lange, Galerina arc-
tica, G. pseudomycenopsis, G. pumila var. subalpina, Psilocybe chionophila, Ar-
rhenia lobata, Gymnopus alpinus, Infundibulicybe dryadum, I. lapponica, Lepista
multiformis, Leccinum rotundifoliae, Lactarius brunneoviolaceus, L. dryadophi-
lus, L. pseudouvidus, L. salicis-reticulatae Kithner, L. torminosulus, Russula nana
Killerm., R. pascua.

3akiIouenune

B pesynbrare MHOTOJISTHHX HCCIIENOBaHMH B TOPHBIX TyHApax [Ipumoisp-
HOTO Ypaina BBISBICHO 139 BHIOB M BHYTPUBHAOBBIX TAKCOHOB arapWKOMIHBIX
0a3uIMOMHIIETOB. B TakCOHOMHYECKOM CHEKTpe MHKOOHMOTHI TOPHBIX TYHIp
TUOUPYIOT cemelicTBa Russulaceae, Strophariaceae, Inocybaceae n poma Lac-
tarius, Inocybe, Cortinarius. Ilo cpaBHEHUIO ¢ TOPHO-TIECHBIM MosicoM Ilpumo-
JSIpHOTO Ypalia B TOPHEIX TYHAPax yBEIHYHBACTCS POJIb ceMelcTBa Inocybaceae,
ponoB Lactarius, Inocybe, Galerina, B TO ke BpeMs CHUXKaeTcs pazHooOpasue
cemeiictBa Tricholomataceae n pona Mycena. B Tpodudeckoit cTpykrype rop-
HBIX TYHJpP YBEIHUUBAETCS POJIb MUKOpHU3000pa3oBareneit u 6puoTpoos, a pas-
HOOOpasue KCHIOTPO(hOB U T'YMYCOBBIX canpoTpodoB cHmkaeTcs. HanGonpmee
BUJIOBOE Pa3HOOOpa3ne arapuKOBBIX TPHOOB OTMEYEHO B HW)KHEW 4acTH TOPHO-
TyHApOBOTO Tosica [IpumomsipHoro Ypaia, ¢ BEICOTOH IMPOUCXOIUT ITOCTEIICHHOE
o0eIHeHne BUIOBOTO COCTaBa M IOSIBJIEHHE apKTOAIBIMHCKUX BUJIOB.

[Nomy4ennsle cBeneHHs BHOCSAT 3HAUYUTENBHBIA BKIAJ B TO3HAHWE Pa3HOO-
Opasus arapuKOMIHBIX 0a3UANOMHIIETOB TOPHBIX TYHJP, CBEACHHS O KOTOPHIX Ha
Tepputopun Poccnu 1o cuX 1mop HEZOCTATOUHBI M (hparMEHTAPHEL.
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Taxonomic and trophic structure of the biota of agaricoid
basidiomycetes in mountain tundras of the Subpolar Urals

The diversity of agaricoid basidiomycetes in mountain tundras of Russia is still
underinvestigated. The aim of this work was to identify species diversity and analyze
the biota of agaricoid Basidiomycetes in mountain tundras of the Nether-Polar Urals.

We collected the material for this article during 2009-2010 and 2012-2015 in the
northern part of the western slope of the Subpolar Urals in the national park “Yugyd-
Va” (the Komi Republic, Russia, 63°59'N, 59°13'E). The research covered all plant
communities and altitudinal belts, presented in the given territory. The studied samples
are stored in the Herbarium of the Institute of Biology, Komi Science Centre UB RAS
(SYKO).

We identified 139 species and intraspecific taxa of the agaricoid basidiomycetes
from 35 genera, 17 families and three orders. The leading families are Russulaceae
(20.1%), Strophariaceae (15.8%), Inocybaceae (10.8%), Cortinariaceae (10.1%) and
Tricholomataceae (8.6%). The leading genera are Lactarius (11.5%), Inocybe (10.8%),
Cortinarius (10.1%), Galerina (9.4%) and Russula (8.6%). Comparing with the
mountain-forest belt of the Subpolar Urals, in the mountain tundra, the diversity of family
Inocybaceae, genera Lactarius, Inocybe, Galerina increases and the diversity of family
Tricholomataceae and genus Mycena reduces. The trophic structure of the mycobiota
of the mountain tundra of the Subpolar Urals is dominated by mycorrhizal fungi. The
share of the mycorrhizal fungi increases from 40% to 50% with the altitude. The share
of saprotrophic fungi is 50% of the total species diversity. The saprotrophic on litter
dominated among them (27 species, 19%). The group of saprotrophic on bryophytes
contains 22 species (15%). Their share markedly increases with the altitude. A high
diversity of saprotrophic on bryophytes is typical of the plain tundra. The saprotrophic
on humus includes 14 species (10%); their diversity reduces markedly with the altitude.
The other groups of fungi (saprotrophic on wood, saprotrophic on leaf, lichenicolous
fungi, parasites and saprotrophic on dung) are presented by a small number of species.
Agaricoid basidiomycetes are distributed irregularly in the mountain-tundra belt. The
greatest diversity is observed in the lower part of the belt. A gradual depletion of the
species diversity is observed with the altitude increasing. At the same time, arctic-
alpine species appear and prefer dwarf shrub and dryas tundras. Arctic-alpine species,
determining the originality and specificity of the mountain tundra of the Subpolar
Urals, include 35 species (25% of the total species diversity of the mountain tundra):
Amanita nivalis, Cortinarius alpinus, C. durus, C. fennoscandicus, C. minutalis,
C. norvegicus, C. polaris, C. septentrionalis, Entoloma alpicola, E. bipelle, Hygrocybe
cinerella, Lichenomphalia alpina, L. hudsoniana, Inocybe argenteolutea, I. giacomi,
L salicis-herbaceae, I. subhirsuta, Mycena epipterygia var. badiceps, Galerina arctica,
G. pseudomycenopsis, G. pumila var. subalpina, Psilocybe chionophila, Arrhenia
lobata, Gymnopus alpinus, Infundibulicybe dryadum, I. lapponica, Lepista multiformis,
Leccinum rotundifoliae, Lactarius brunneoviolaceus, L. dryadophilus, L. pseudouvidus,
L. salicis-reticulatae, L. torminosulus, Russula nana and R. pascua.



72 M.A. Ilanamapuyx

Funding: This work was partially supported by the Project of Basic Scientific
Research of the Ural Branch of the Russian Academy of Sciences (No 15-12-4-1, GR
115 082 510 014 “The diversity of flora and soil landscapes, promising for inclusion in
the UNESCO World Heritage Site “Virgin Komi forests”).

The article contains 1 Figure, 3 Tables, 22 References.

Key words: mycobiota; agaricoid basidiomycetes; mountain-tundra belt; mountain-
forest belt; arctic-alpine species; Ural.

References

1. Karatygin IV, Nezdoiminogo EL, Novozhilov YuK, Zhurbenko MP. Russian Arctic Fungi.
St.-Petersburg: St. Petersburg gosudarstvennoy khimiko-farmatsevticheskoy akademii
Publ.; 1999. 212 p. In Russian

2. Mikhaylovskiy LV. Makromitsety ernikovo-vereskovoy tundry v dolinakh ozer Bol’shogo
i Malogo Vud”yavrov Khibinskogo gornogo massiva [Macromycetes of the dwarf birch-
heather tundra in the valleys of Bolshoi and Maly Vudyavr lakes of the Khibiny Mountains].
Mikologiya 1 Fitopatologiva — Mycology and Phytopathology. 1975;9(4):293-298. In
Russian

3. Gorbunova IA. Biota of agaricoid and gasteriod basidiomycetes of dryad tundras of the
Altai-Sayan mountain area (Southern Siberia). Contemporary Problems of Ecology.
2014;7(1):39-44. doi: 10.1134/S1995425514010065

4. Nezdojminogo EL. Basidial macromycetes in mountain tundras of Polar Urals. Mikologiya I
Fitopatologiya — Mycology and Phytopathology. 2001;35(2):26-29. In Russian

5. Palamarchuk MA. Agarikoidnye bazidiomitsety Pechoro-Ilychskogo zapovednika (Severnyy
Ural) [Agaricoid basidiomycetes of the Pechoro-Ilychsky Nature Reserve (Northern
Urals)]. Syktyvkar: Institute of Biology of the Komi Science Centre of the Ural Division
RAS Publ.; 2012. 152 p. In Russian

6. Atlas Respubliki Komi po klimatu i gidrologii [Atlas of the Komi Republic on climate and
hydrology]. Taskaev Al, editor. Moscow: DiK, Dropha Publ.; 1997. 116 p. In Russian

7. Isachenko TI, Lavrenko EM. Botaniko-geograficheskoe rayonirovanie [Botanical and
geographical regionalization]. In: Rastitel 'nost’ evropeyskoy chasti SSSR [Vegetation of the
European part of the USSR]. Gribova SA, Isachenko TI, Lavrenko EM, editors. Leningrad:
Nauka Publ.; 1980. pp. 10-22. In Russian

8. Gorchakovskiy PL. Rastitel'nyy mir vysokogornogo Urala [Flora of the high-mountain
Urals]. Moscow: Nauka Publ.; 1975. 282 p. In Russian

9. Martynenko VA, Degteva SV. Check list of vascular plants of the national park "Yugyd-Va"
(the Komi Republic). Yekaterinburg: Ural Division RAS Publ.; 2003. 93 p. In Russian

10. Nepomilueva NI, Lashchenkova AN. Okhrana flory i rastitel’nosti prirodnogo parka Komi
ASSR [Protection of flora and vegetation of the natural park of the Komi Republic].
Tabaka LV, editor. In: Rastitel’'nyy mir okhranyaemykh territoriy [Vegetation of the
protected areas]. Riga: Zinante Publ.; 1978. pp. 43-46. In Russian

11. Bondartsev AS, Zinger RA. Rukovodstvo po sboru vysshikh bazidial’nykh gribov dlya
nauchnogo ikh izucheniya [A handbook on collection of higher basidial fungi for
their scientific study]. Trudy Botanicheskogo instituta imeni VL Komarova AN SSSR.
1950;2(6):499-572. In Russian

12. The Herbarium handbook. Bridson D, Forman L, editor. Eremeeva EYu, Geltman DV,
Sokolovskaya IV, translated from English; Geltman DV, editor. Kew: Royal Botanical
Gardens; 1995. 341 p. In Russian

13. Kirk PM, Cannon PF, Minter DW, Stalpers JA. Ainsworth and Bisby’s Dictionary of the
Fungi. 10th edition. Wallingford: CAB International; 2008. 771 p.


http://dx.doi.org/10.1134/S1995425514010065

Takconomuueckan u mpoguueckas cmpyKkmypsl 6uomol 73

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kirk PM, Ansell AE. Authors of Fungal Names. Wallingford: CAB International; 1992.
95 p.

Stolyarskaya MV, Kovalenko AE. Fungi of Nizhnesvirsky Reserve. 1. Macromycetes
(mainly agaricoid basidiomycetes). Check-list. St.-Petersburg: Komarov Botanical Institute
of the Russian Academy of Science Publ.; 1996. 59 p. In Russian

Stolyarskaya MV. Agarikoidnye bazidiomitsety Nizhnesvirskogo zapovednika [Agaricoid
basidiomycetes of the Nizhnesvirsky Reserve. CandSci. Dissertation, Biology]. St.
Petersburg: Komarov Botanical Institute of the Russian Academy of Science; 1998. 200 p.
In Russian

Morozova OV. Taxonomic and geographic analyses of the agaricoid basidiomycetes biota
of the Leningrad Region. Mikologiya I Fitopatologiya — Mycology and Phytopathology.
2002;36(5):42-50. In Russian

Nezdoiminogo EL. Macromycetes of the Lena River delta. Mikologiya I Fitopatologiya —
Mycology and Phytopathology. 2003;37(2):22-26. In Russian

Geml J, Laursen GA, Timling I, Mcfarland JM, Booth MG, Lennon N, Nusbaum C,
Taylor DL. Molecular phylogenetic biodiversity assessment of arctic and boreal Lactarius
Pers. (Russulales; Basidiomycota) in Alaska, based on soil and sporocarp DNA. Molecular
Ecology. 2009;18(10):2213-2227. doi: 10.1111/j.1365-294X.2009.04192.x

Cripps CL, Barge E. Notes on the genus Lactarius from the Rocky Mountain alpine zone in
regard to Finnish arcticalpine species. Karstenia. 2013;53(1-2):29-37.

Nezdoiminogo EL. Mushrooms of the Russian Arctic. Mikologiya I Fitopatologiya —
Mycology and Phytopathology. 1997;31(3):47-53. In Russian

Vasil'kov BP. Ksilofil'nye griby vostochnoevropeyskoy i zapadnosibirskoy lesotundry [The
xylophilous fungi of the East-European and West-Siberian forest tundra]. Botanicheskiy
zhurnal — Botanical Journal. 1966;51(5):660-669. In Russian

Received 26 February 2016; Revised 25 May 2016,
Accepted 15 June 2016, Published 21 September 2016

Autor info:

Palamarchuk Marina A, Cand. Sci. (Biol.), Researcher, Laboratory of Geobotany and Comparative
Floristics, Department of Flora and Vegetation of the North, Institute of Biology, Komi Science Centre,
Ural Division of the Russian Academy of Sciences, 28 Kommunisticheskaya Str., Syktyvkar 167982,
Russian Federation.

E-mail: palamarchuk@ib.komisc.ru


http://onlinelibrary.wiley.com/doi/10.1111/j.1365-294X.2009.04192.x/pdf
mailto:palamarchuk@ib.komisc.ru

Becmnuk Tomckozo zocyoapcmeennozo ynusepcumema. buonozusa. 2016. Ne 3 (35). C. 74-91

VIIK 581.55(571.122)
doi: 10.17223/19988591/35/5

I.C. Tapan', B.H. Tiopun?, A.Il. Ibsiuenko?

3anaono-Cubupckuil puruan Hnemumyma neca um. B.H. Cykauesa
CO PAH, 2. Hosocubupck, Poccus
2Cypeymckuti 2ocyoapcemeennbiil ynusepcumen, 2. Cypeym, Poccus
$Vpanvckuii cocyoapemeennolil nedazoauueckuti ynusepcumen, e. Examepunoype, Poccus

HoBoe MecTOHaXO0KAeHUE JTONAPCKONBHIKOB
(Carici aquatilis-Salicetum lapponum Taran 1993,
Alnetea glutinosae) B 3anannoit Cuonpu

Hoesoe mecmonaxooicoenue usHskos ¢ Odomunuposanuem Salix lapponum L.
0OHapyiceHo 6 notime p. Aemynvseyn 6 37 km k gocmoxy om 2. Cypeyma, 61°19'23" c.u.,
74°12'01" 6.0. (Cypeymckuii paiion Xanmvl-Mancutickoeo asmoHOMHO20 OKpyea).
Lenv cmamvu — Oamb OemanbHYlO CUHMAKCOHOMUYECKYIO U  JAHOWADMHYIO
Xapakmepucmuxy SmuM OpPUSUHATLHLIM COOOWeCmBAM, C1ab0 OMPAdNCEHHbIM 8
eceobomanuueckou aumepamype. B xnaccugurayuu bpayn-bnanke semynvscyHcKue
ugHaKU onozuansl kak accoyuayus Carici aquatilis-Salicetum lapponum Taran 1993
(coro3 Salicion cinereae Th. Miiller et Gors ex Passarge 1961, nopsoox Salicetalia
auritae Doing 1962, knacc Alnetea glutinosae Br.-Bl. et Tx. ex Westhoff et al. 1943).
Uzyuennvie nonapcroususaku pazoensiomes Ha 0ge cybaccoyuayuu. C. a.-S. L typicum
Taran 1993 (sapuanm Carex lasiocarpa) u Carici aquatilis-Salicetum lapponum
Jjuncetosum filiformis Taran, Tyurin et Dyachenko subass. nov.; ouacnocmuuecxue
6uodbl nocreoneni — Juncus filiformis, Gentiana pneumonanthe, Phalaroides
arundinacea. Cpeowsisi evicoma uevl 6 yenozax cybacc. C. a.-S. l. juncetosum
filiformis — 1,5 m, cpeonee odbuee npoexmugroe nokpvimue ugvl — 24%, mpasocmos —
48%, nanoueennvix Mxo8 — 17%, cpeOHss GUO06As HACLIYEHHOCHb COCYOUCBIMU —
20,5, mxamu — 10,6 6uooe na 100 M°. B semynvacyHcKux 10NAPCKOUBHSKAX BbISGLEHO
44 suoa cocyoucmuix pacmenuil, 1 6uod neweHouHuUKos u 27 U008 MX08, 8 MOM YUCTe
Sphagnum inundatum, noeviii 05 6puogropel Xanmwl-Mancuticko2o agmoHomMHO20
okpyea. Jlonapckouensxu cybacc. Carici aquatilis-Salicetum lapponum juncetosum
filiformis pacnonazaromes na ypoewsx samonnenus 90-95% obecneuennocmu.

KuarwueBble cioBa: xycmaphuxogvle ueHaxu, Salix lapponum; 6puogropa;
CUHMAKCOHOMUSL, NOUMEHHAS, PACMUMETbHOCHb, NOO30HA CPEOHel Matieu.

BBenenue

WBa nonapckas (Salix lapponum L.) — XxapaktepHblii 0010THBIN BuA [1], TecHO
CBsi3aHHBIA ¢ TOp(dsiHbIMU Oonotamu [2]. HecMOTps Ha mMpOKOe pacmpocTpa-
HeHue B 3ananHoil CubupH, B TIOA30HAX CPEAHEH M I0KHOM Taiirh oHa OOBIYHO
OTMEYaeTCs KaK MaJOOOIIIHHEIA BUJI ¥ JIUIIH B HEKOTOPBIX PadOTax yKa3sIBaeTCs
KaK JJOMHHAHT ¥ COJOMWHAHT PEJIKUX BapUaHTOB O0JIOT B MoiimMax Baciorana u
Tema [3, 4].
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B 1986—1988 rT. coobiiectBa ¢ qomMmuHupoBanueM Salix lapponum, unu no-
MapCKOMBHSKH, U3y4eHBI B roiime p. O0u Ha ceBepe ToMCKOM 001aCTH 1 OIIHCAHBbI
KaK 3KoJoro-guopuctuyeckas acconuanus Carici aquatilis-Salicetum lapponum
Taran 1993, oTHeceHHas K KjlacCy 3BTPO(HBIX JIECHBIX U KYyCTapHUKOBBIX OOJIOT
Alnetea glutinosae [5)]. B nanpueiinem accoruarysi oTMedeHa B moiime Baxa [6]
u noriMe OOm B Onmxaifmmx okpectHocTsx . CypryTa [7-9].

o cux mop coobmiecTBa UBHI JIOMAPCKOH, XapaKTepHBIC ISl TPYIHOAOCTYTI-
HBIX 3a00JIOYEHHBIX YYaCTKOB MPHUTEPPAcHOi moiiMbl OOU B Ipe/enax Mmoa30HbI
CpeJHEeW TalTrh, OCTAlOTCs MOYTH He M3y4YeHHbIMH. VHpopManus o HUX OTCYT-
cTByeT B MoHOTpaduu «PacturensHblii mOKpoB 3anaano-CuOupCckol paBHUHBI)
[10] u B HenmaBHE# paboTe, MOCBSIIEHHONW KIACCH(DHUKAINU 3amaJIHOCHONPCKIX
oomot [11].

Hecxkonpko neT Ha3a I0mapcKOMBHIKH HAWICHBI Ha 3HAYNTESILHOM YIAICHUN
or . CypryTa B BUJie HEOOBIUHOTO JIyTOBO-O0JIOTHOTO BapHaHTa, 3aHUMAIOIETO
3HAUUTEIBHBIC TUIOMAAN TOMMEL. Llens cTaTthy — 1aTh AETaNIbHYI0 CHHTaKCOHO-
MHUYECKYIO U JaHAMAPTHYIO XapaKTEePHUCTUKY ITUM OPHUTHHAIBHBIM PACTUTEIIb-
HBIM COOOIIECTBAM, CJIa00 OTPaKEHHBIM B Te000TAaHHUECKOM JINTEpaType.

MarepuaJjbl 1 METOANUKH UCCJIeT0BAHUS

ITo npupoaHBIM yCIOBUAM paliOH UCCIENOBAHUI OTHOCHUTCS K MOA30HE Cpea-
Heil taitru [10]. Marepuan coOpaH B mepBoit aekaae ceHtsops 2011 r. B moii-
Me MaJloi peku SrMyHBITYH, BIQJaroliei ¢ mpaBoro oepera B p. Tpomberan B
TOYKe ¢ KoopAauHatamu 61°15'04" c.ur., 74°1224" B.x1. Jlanee 3TOT y4acToK MOii-
MBI, pacrtoyokeHHbIH B 37 kM Ha BocTok oT I. Cypryra, Oynem HasbiBaTh Sr-
MYHBATYHCKAM KITIOUEBBIM TOJIMTOHOM. LIeHTp mojuroHa mmeeT KOOPIMHATHI
61°1923" c.m., 74°12'01" B.11.

B rugponoruueckomM OTHOIIEHUH MTOTUIOH PACIONokKeH B 00bEeAMHEHHOH MO~
Me O6u, Tpomberana u AArmyHbsryHa. B nepro momoonuii OOk OAITApPAET BOIBI
Tpomberana ajneko BBEpX M0 TEUEHHIO; CPEAHSAS MHOTOJIETHSS ITTMHA TIOATIOPHO-
TO y4acTKa B HW)KHEM TedeHnn Tpomberana cocrasisieT 179 kv [12]. B reomop-
(hOTOTHYECKOM CMBICTIE TTOJIMTOH MPUYPOUYEH K Y4acTKaM JIPEeBHETO MEaHIPOBOTO
Mmosica CHYDKCHHOM CTYIICHH IepBOi HamoiMeHHO# Teppackl O0u [13], KoTopyro
Beyen 3a [.B. O6enuentoBoii [ 14] OyneM Ha3bIBaTh rosnoneHoBoit. [1ouBsl onperne-
TSITUCH 110 [ 15], Tiaponorndeckast TEpMUHOIIOTHS TPUBOAUTCS 110 [16].

l'eoboTannueckue onucanus (OIM.) BBIIONHAJIUCH HA YUYETHBIX IUIOMIAAKAX
(VII) pasmepom 1 a (ap, mim 100 m?), mpoekruBHoe mokpsiTre (I111) BHuIOB yKa-
3BIBAJIOCH B MPOLIEHTaX, HU3kue 3HaueHus 1111 — B Gamnax: r — He 6onee 0,01%;
+ — 0omnee 0,01, Ho Menee 0,3%. T1I1 MXOB yKa3bIBaJIOCHh TOJIBKO IS JIETKO pac-
MO03HaBaeMbIX B mosie BUAoB. OOpaboTKa OMMCaHUIl Belach C MOMOIIBIO MHTE-
TpUPOBaHHON OoTaHMYeCKOH MHPpOopMaImonHoi cuctemsl IBIS [17]. OtHecenue
COOOIIECTB K CHHTAKCOHAM MPOBOAMIOCH HA OCHOBE 3KOJIOTO-(PIOPUCTUUECKON
knaccuduranuu bpayn-brnanke [18, 19]. ABTOpBI ONMCAHUH U KOJIJICKTOPHI
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mxoB — [.C. Tapan u B.H. Tropun, o0pasisl mxoB onpeaent A.I1. JpsueHKo.
Bugp! cocynucteix pactenuil npusoasatcs no C.K. Uepenanosy [20], MX0B — 1o
M.S. Ignatov et al. [21]. COopsI MXOB XpaHsTCsI B 3anaaHo-CuOupckoM (pumae
Wucturyra neca CO PAH (1. HoBocubupck).

Ouepk pacTUTETbHOCTH PailoHa HCCJIeI0OBAHNI

SITMyHBATYHCKHI KJIIOYEBOU IOJUIOH IMPEACTABISET COO0M BBIPOBHCHHOE
MIPOCTPAHCTBO ¢ HEOONBIINMH IIeperagaMiu BEICOT. [10BepXHOCTH CpemHero BEI-
COTHOTO YPOBHS 3aHATHI COOOIIECTBAMHU HBBI JIONAPCKOH, Oornee HHU3KUE — 00-
JIOTUCTBIMH JIyTaMH W TpaBsHbIMU Oonotamu (puc. 1). Haubonee oObIYHBIE J0-
MHUHAHTHI JTyTOBO-00JI0THOM pactutenbHocTH — Calamagrostis purpurea, Carex
acuta, Carex aquatilis, Comarum palustre, Carex vesicaria.

Puc. 1. Bug Ha SIrMyHBATYHCKHI KITFOYeBOM mouroH ¢ 6opra camonera (10.09.2003 r., poto
B.H. Tropuna). Homepa Touek COOTBETCTBYIOT MOJIEBBIM HOMEPAaM OMHCAHUH, TPUBEACHHBIM
B TEKCTOBOM XapaKTepPUCTHKE MoIUrona u B Tabmuie. [Ipoune o6o3nauenus: 1 — HachImHAast
JIOpOra K MeCYaHO! OTCHINKE (MIPOMBIIUIEHHOMY 00BeKTY); JI — KpyImHBIIt KOHTYp OJHOTO
13 JIONMAPCKOMBHSAKOB; L] — LIEHTp KIIt0YeBOro MoIuroxa, 5 — pycno p. ArMmyHbaryx
[Fig. 1. View on the Yagmunyagun key plot area from a plane (10.09.2003, photo by VN Tyurin).
Numbers of the points correspond to the relevé field numbers cited in the plot
area text characteristic and the table. Other symbols: /I - Sandy road to the sandy
embankment (industrial object); JI - Large contour of a downy willow scrub;
LI - The key plot area center; 5I - The Yagmunyagun River channel]
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OO0neceHHOCTh TIOJIMTOHA HeBelnKa. Ha rpeOHsAX crmabo BeIpakeHHBIX B pe-
nbede MONMEHHBIX TPUB H3PEIKa OTMEYAFOTCS HEOOBIIHUE TSITHA COCHAKOB-JKEeP-
IHSKOB, TIPOH/IEHHBIX HU30BBEIMH TIOKapaMHu, HO HanOosee OOBIIHEI BIaKHBIC Oe-
pe3oBble steca. i1 mpuMepa NpUBeAeM ONMCaHHE TAKOTro COOOIIecTBa.

Omn. 13 I'T (I.C. Tapan), 08.09.2011, wromans YII 100 Mm% Bepesusk pas-
HOTpPaBHO-371aK0BO-AoroMonHbIi. Coctas apeBoctost 10b, oOIiee mpoeKTUBHOE
nokpsitre (OI1IT) — 40%, cpennsist Beicota— 17 M. Ha VII Hacanrano 12 cTBONOB,
cpenHeapumMernueckuil quametp 19 cm, makcumaneHsiil — 35 cm. OIIII mox-
necka 0,5%, seicora 0,9—1,5 m. OIIII TpaBoctost 30%, BeicoTa 55 cm. OIIII Ha-
MOYBEHHBIX MX0B 50%, TONIIMHA MOXOBOTO MOKpoBa § cM. [1ouBa aymoBUaIbHAS
OTTOI30JICHHASL.

Bunosoii cocraB (3neck u nanee I1I1 BunoB ykazano B %): Betula pubescens
40, Salix lapponum 0,5, Pinus sylvestris (juv.) +, Calamagrostis purpurea 17,
Sanguisorba officinalis 7, Poa angustifolia 3, Hieracium umbellatum 2, Juncus
filiformis 1, Carex juncella 0,7, Carex acuta 0,3, Hylotelephium triphyllum 0,5,
Gentiana pneumonanthe 0,3, Chamaenerion angustifolium +. HamouBeHHBIe
mxu: Polytrichum commune 40, Ceratodon purpureus 9, Polytrichum juniperi-
num 0,5, Climacium dendroides 0,5, Calliergonella lindbergii +, Drepanocladus
aduncus +, Pohlia nutans +.

B cHHTaKCOHOMHYECKOM OTHOIIEHHU TOT (PUTOIEHO3 MOXKHO OTHECTH K Oe-
pe3oBoii daruu (betulosum pubescentis) cybacconmanmu Spiraeo salicifoliae-
Populetum tremulae franguletosum alni Taran 1993 [22]. OT coobuiecTB cybac-
COIMAINH, M3yIEeHHBIX B ToMCKOH 001acTH, TaHHOE OMMUCAHUE OTIINIaeTcs Oomee
HU3KOM BHJIOBOM HaCHIIEHHOCTHIO (13 BUAOB cOCymUCThIX MPOTUB 16—37 BUIOB
Ha 100 m?).

B 3atophoBaHHBIX cTapopeubsX SIrMyHBITyHA OTMEUAIOTCSI OCOKOBBIE U OCO-
KOBO-ca0OeIbHUKOBEIE OojioTa. [IpuBenem Ba mpumepa.

Om. 1 BT (B.H. Tiopun), 08.09.2011, mwromane YIT 100 M?, mwiomans ¢Gu-
toreHo3a 7 a. IlyssipuaroocokoBoe Ooinoro. IlouBa ammoBHanbHas OOJOTHAs
UII0BATO-TOP(SIHO-ITIeeBast, TONIMHA Topda 22—32 cM, HUXKE 3aJIeTaeT ChIPoit Ie-
cok. OIIIT tpaBoctost 50%, Beicota 70 cm. OIIII Betomu 75%, OIIIT mxos 40%.
Bunosoii cocraB: Carex vesicaria 40, Agrostis stolonifera 7, Carex aquatilis
3, Comarum palustre 3, Ranunculus lingua 0,5, Calamagrostis neglecta 0,5,
Naumburgia thyrsiflora 0,5, Stellaria palustris +, Galium palustre +, Epilobium
palustre . HanouBennbie Mxu: Sphagnum obtusum 38, Calliergon cordifolium 1,
Drepanocladus aduncus 1.

Omn. 2 BT, 08.09.2011, mromaae YII 100 M, muromans ¢puromeHosa 9 a. Ocoko-
BO-cabenpHuKOBOE 00110TO. [TouBa anmroBranbHas OOIOTHAS WIOBATO-TOP(sIHA,
TOp(SHON TOPHU3OHT TOMIIMHOH 52—67 cM, Mokperid. OIIIT TpaBoctost 50%, BEI-
cora 80/35 cm. OIIIT mxoB 75%. BunoBoii cocras: Salix lapponum 1, Comarum
palustre 40, Carex lasiocarpa 10, Carex aquatilis 3, Calamagrostis neglecta 3,
Carex rostrata 2, Agrostis stolonifera 1, Carex omskiana 0,5, Carex chordorrhiza
+, Eriophorum polystachion +, Equisetum fluviatile +, Naumburgia thyrsiflora +,
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Stellaria palustris +, Galium palustre +. HanouseHnbie Mxu: Sphagnum flexuo-
sum 72, Sphagnum squarrosum 2, Sphagnum subsecundum 1, Calliergon cordi-
folium +.

B BT HEB AL 100 m

Puc. 2. IlpocTpancTBeHHAst CTPYKTYPa PACTUTEIBHOCTH SITMyHBATYHCKOTO KITFOUEBOTO
nonurona. Homepa Touek cooTBETCTBYIOT MOJIEBBIM HOMEpaM onucaHuii. [Ipoune
obo3naueHusi: b — 6epesossie neca; JI — nonapckouBHsku; T — GOIOTHCTBIC JIyTa
U TpaBsiHble OosioTa; J] — HachINHas 10pora U MecyaHas OTChINKA MO IIPOMBILIICHHbIH
00bekT; L] — 1ienTp kiroyeBoro nmonuroxa (61°19'23" c.u., 74°12'01" B.1.); 03. — 03epa
[Fig. 2. Space structure of the Yagmunyagun key plot area vegetation.
Numbers of the points correspond to the relevé field numbers. Other symbols: B - Birch forests;
T - Swampy meadows and fens; JI - Downy willow scrubs; [l - Sandy road and sandy embankment
for industrial object; I - The key plot area center (61°1923"N, 74°12'01"E); 03. - Lakes]

3HauMTENbHBIC IUIOMIAAM Ha KIFOYEBOM ITOJIMIOHE 3aHHUMAIOT ITOMMEHHBIC
03epa, Ha MEJKOBOBSIX KOTOPBIX OOBIYHBI 3apociiu Sparganium emersum. YacTb
03ep K OCEHH MepechIXaeT, M Ha UX JHUIIAX Pa3BUBAIOTCS IKCILICPEHTHBIE TPYII-
MMPOBKH, XapaKTEPHBIE JIJIsT BHYTPUITOMMEHHBIX cOpoB [23].

Om. 15TT, 09.09.2011, rurommaae YIT 100 M2, miomaas duroneHosa 3 a. ITo-
JIEBHIIEBO-JINCOXBOCTOBBIN JIYT HA MIIMCTOM JIHHUIIE repecoxiiero Bogoema. OIIIT
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tpaBoctost 90%, BricoTa 20/4 cm, OIIII mxoB 10%. BunoBoii coctas: Alopecurus
aequalis 40 (Bbicota 15-20 cm), Agrostis stolonifera 40 (Beicota 4 cMm), Sparga-
nium emersum 10 (Bbicota 20 cMm), Eleocharis acicularis 3, Ranunculus gmelinii
2, Rorippa amphibia 0,5, Eleocharis palustris +, Callitriche palustris +, Sium
latifolium +, Alisma plantago-aquatica +, Potamogeton gramineus f. terrestris +,
Persicaria minor 1, Ranunculus lingua 1, Elatine hydropiper . Mox Ha mouse:
Drepanocladus aduncus 10.

OO6mas miomaas SIrMyHBSATYHCKOTO KJIFOUEBOTO IMOJIMTOHA paBHa 162.,4 ra.
CoOTHOIIICHHE TUTOIAACH PAa3JIMYHBIX THIIOB PACTUTEIBHBIX COOOINECTB, TOH-
MEHHBIX BOIOEMOB U IMECYAHBIX OTCHIIIOK Ha KJIFOYEBOM TOJIUTOHE BBIPAKACTCS
CIICTYIONTIMU IT(pamMu: JonapckonBHIKU — 43,4% (70,4 Ta); 6omoTHCTHIE JTyTa
u TpassiHble 6onota — 30,8% (50,1 ra); GepesoBsie neca — 7,7% (12,5 ra); Bogo-
embl — 14,9% (24,2 ra); HachlHas AOpOra U rnecyaHas OTCBINKA 0[] IPOMBILI-
JeHHbIN 00beKT — 3,2% (5,2 ra). KapTa pacTuTenbHOCTH COCTaBlIEHa HA OCHOBE
TepCIeKTUBHBIX adpocHUMKOB B.H. Tropuna (cm. puc. 1) 1 KoOCMOCHUMKA BBICO-
KOTO pa3pelleHus], MPeI0CTABICHHOIO B CBOOOIHOE HCIIOIH30BAHHE WHTEPHET-
cepsucom Google Earth (puc. 2).

Pe3ysabTarhl Hcc1e10BaHUS M 00CYKIeHHEe

WzyuyennsIe 11eHO3BI JOMAPCKOUBHSIKOB MOKHO YBEPEHHO OTHECTH K OIIHCAH-
HOM Ha ceBepe ToMckoii obrmacTu 3konoro-pruopuctuyeckoit accounarnuu Carici
aquatilis-Salicetum lapponum Taran 1993, Bxoasimeii B coro3 Salicion cinereae
Th. Miiller et Gors ex Passarge 1961, nopsinok Salicetalia auritae Doing 1962,
knacc Alnetea glutinosae Br.-Bl. et Tx. ex Westhoff et al. 1943 [5] (Tabnura).

JlonapckouBHAKH ArMyHBATYHCKOI0 KJII0YeBOI0 MOJIMIOHA
(acc. Carici aquatilis-Salicetum lapponum Taran 1993)
[Downy willow scrubs of the Yagmunyagun key plot area
(ass. Carici aquatilis-Salicetum lapponum Taran 1993)]

ITopsiikoBbIit HOMEp ONUCaHUs 1l213¢ |l alslel7]8!lo9 I,
[Successive relevé number]

29

[ToneBoit HoMep onMcaHus

[Field relevé number]

Jara orucanus B 2011 1., neHb/mecsin
[Date of a relevé in 2011, day/month]
ITnomans VII, m?

[Plot size, m?]

Yki0H nosepxHoctu YII, rpagycst
[Plot surface inclination, degrees]
BricoTa BB MUHUMaIBHAS, M
[Willow minimum height, m]

BricoTa BBl MakcUMallbHAS, M
[Willow maximum height, m]
Boicora uBbI cpeaHsist, M

[Willow mean height, m]

4516|789 |10]11]12

8/915/915/9|7/9(6/9(7/9|7/9|8/9|7/9

100{100|100|100{100| 100|100 (100|100

1,0/1,5(0,8(1,2|11,3[1,3(1,0|1,0|1,3

1,811,9(22]25(21]|1,8]1,5/1,5(2,0

141,613 |1,6]|1,7({1,6|1,2|1,1|1,7
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IIpomonxenue Tabunui bl [Table (cont.)]

HOpSIZLKOBB.II/I HOMeP OIMUCAHUA 1 3% 4| s 61718109 IT,,
[Successive relevé number] -
OIIIT uBsL, %
[Willow cover, %] 25 (25 (2525|3525 | 17| 15|25
OIIII tpaBocros, %
[Field layer cover, %] 60 | 25 3540 |70 | 30| 60 | 60 | 60
OIIIT Betomm, %
[Dead grass cover, %] 50 — | 75145 | — | 50|50 |30]|50
0,
OTIII mxoB na nose, % 35 (15| 15|10 20| 15|25 |30 7
[Ground-layer moss cover, %]
B tom uncne OIIIT charHos, %
[Including Sphagna cover, %] 1 0 1 r|1so0 + 0 1
‘Imcno BUAIOB COCYMMCTEIX 14(25(20(23 (18| 15|23 (2416
[Number of vascular plant species]
‘1m0 BUIOB MX0B 6 (1111|217 |14[6]9]6
[Number of moss species]
Cpennsist BeicoTa 3arorieHus Y11, cm
[Flood mean height in a plot, cm] B B - | 4052 - [35]0]53
Fn¥6HHa TTOYBEHHOH MPHUKOIIKU, CM 3510631531601 751070 |40 60! 70
[Soil trenchlet depth, cm]
Tommuuua Topda, cm %2 R I I I S I U
[Thickness of peat, cm]
TonmmHa 0TOp(HOBAHHOMN MOACTHIKH, CM
[Thickness of peaty litter, cm] B 9 4 4111 6 4 3 6
HwoxHsis rpaHuia KOHIICHTPAIUT
OCHOBHOIi MacChi KOPHEH, CM ot l23l18l26l 141151819
[Lower border of main root mass
concentration, cm]
J1. B. acc. [D. s. of ass.] Carici aquatilis-Salicetum lapponum
Salix lapponum 2512512512535 |25 17 |15 |25| V33
Carex aquatilis 81 .|+ . ]10]+]. L+ 10
J1. B. BapuanTa [D. s. of variant] Carex lasiocarpa
Carex lasiocarpa 9
Carex rostrata 6 . . .
J1. B. cybacc. [D. s. of subass.] C. a.-S. L juncetosum filiformis
Juncus filiformis LT 253 |V
Gentiana pneumonanthe R T o AU I S (O O U o B4
Phalaroides arundinacea 110 7+ . 5 . 2 .| IV
J1. B. ximacca [D. s. of class] Alnetea glutinosae
Comarum palustre 3311 (713 1(40|8 |6 | [23]V'"
Galium palustre 1|5+ [3|4|2|+|3 |1V
Carex acuta . 1 1|+ 3|5]|710515]| V"
Carex vesicaria o+ 1030+ 1|2 |05] + |V
Naumburgia thyrsiflora 1 OS5+ 7T+ L 2|10 TV
J1. B. kimacca [D. s. of class] Scheuchzerio-Caricetea
Stellaria palustris r|+ ||+ |+ |+ ]|+ ]|T \Y
Calamagrostis neglecta 5 . . . 1 . . L+ I
J1. B. xitacca [D. s. of class] Phragmito-Magnocaricetea
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OkoHuyaHue TaOMuI bl [Table (end)]

HOpSI[LKOBL.II‘/'I HOMED OIHCAHHA 11213456l 7]8!o9 IL,,
[Successive relevé number] L
[Agrostis stolonifera 3 .||+ |5 .3+ ]2V
Lythrum salicaria 1|+ ] [05] . N v
Carex omskiana 05| + . + . . . . . 11
Carex juncella . . 1|+ . . . . . 1T
J1. B. kacca [D. s. of class] Molinio-Arrhenatheretea
Lysimachia vulgaris P T 05T I D U O A B VA
Veronica longifolia PR I S A N U A U O VA
Thalictrum simplex . 1105+ |+ |+ (051 v
Sanguisorba officinalis . . L+ .| 18130 + | IO
Galium boreale . r . . . (12105 r | I
Caltha palustris . r|r|r . . r| . . 11
Hieracium umbellatum S O . . R O e I
[Ipoune Buasl [Other species]
Calamagrostis purpurea 150120030 5 |10|27 |15 7 | V¥
Ptarmica cartilaginea R e r|r|r|r|+]|. v
Ranunculus repens .13 S+ 05 . v
Betula pubescens (juv.) . . r . . . r|r . I
Poa angustifolia . . . . . L1051 3] . I
Rhinanthus serotinus NS . . . A I
Mxu [Mosses]
Calliergonella lindbergii d®|d|d¥|ed| d |d|d | d|d¥]| V
Drepanocladus aduncus cjdop @) d | dofed?| d|d|d| V2
Climacium dendroides Lldpd jed|d | d | d|dE| . | VT
Drepanocladus polygamus 2| d|djed| . |ed| . |d|d]|IV
Pohlia bulbifera .1 d d d|{d|d&]| . |1V
Aulacomnium palustre Lld | d]oe d|.|d]| .|V
Calliergon cordifolium a| . (d&|d|.|d]. .| db | Ia
Pohlia nutans ld oo d| o d) L |d2| .| I
Polytrichastrum longisetum .| d d | . |d| .| 10
Polytrichum commune d d| d7|d»| . | I
Fontinalis hypnoides . . led? | e | e | . Llet | I
Calliergon giganteum . . Spd[de)d| . . . I
Leskea polycarpa . .ldle| . |e]|. . . I
Sphagnum centrale . . . Lld o d | L d ]I
Sphagnum subsecundum d L ld o d . . . . . 11
Warnstorfia fluitans . |d|d|d]. . . . . 11
Ceratodon purpureus ld] oL d . . . . . 1T
Leptodictyum riparium . . . led| . led ]| . . . 11
Plagiomnium ellipticum d | ed 11

Ilpumeyanue. Buspl, OTMEUEHHBIC B OJTHOM OMHCAHUH (O11.): cocynuctsie — Cardamine dentata
1(r); Carex cespitosa 4(+); Carex chordorrhiza 1(+); Cicuta virosa 1(r); Lactuca sibirica 2(r);
Melampyrum pratense 2(+); Myosotis caespitosa 8(r); Pinus sylvestris (juv.) 3(r); Ranunculus
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gmelinii 5(r); Ranunculus lingua 2(+); Ranunculus reptans 7(r); Rumex thyrsiflorus 7(r);
Senecio tataricus 5(r); Veronica scutellata 2(r); mxu — Amblystegium serpens 3(d); Bryum
creberrimum 4(e); Leptobryum pyriforme 4(d); Polytrichum juniperinum 2(d"); Pseudobryum
cinclidioides 1(d); Sanionia uncinata 4(e); Sphagnum inundatum 5(d"); Sphagnum obtusum
1(d); meuenounux — Marchantia polymorpha 5(dY). JIns mxoB mnzaekcamu € U d ykazaHa
sIpyCHasl JIOKalu3anus: ¢ — SMUpUuTHBIN spyc (ctBoiuku uB), d — HamoyBeHHBIN spyc; 111
(HaJCcTpOUHBIMHE 1K (paMu MOCIIe IPYCHOTO MHACKCA) YKA3aHO TOJBKO JIJIsl TEX BUIOB, KOTOPHIC
YAAJI0Ch HAJISKHO PACIIO3HATH B TIOJIC. YCIIOBHBIC 0003HaueHuUs: o1l. 3* — ronotun (holotypus)
cybacc. Carici aquatilis-Salicetum lapponum juncetosum filiformis; 11, ; — TOCTOSHCTBO
BUIOB B om. 2-9; J[.B. — IHarHOCTHYECKUE BUIBI CHHTAKCOHA; jUV. — BCXOIbI. PHMCKUMHU
mudpamu ykazan Kiacc nocrosiHersa Buia B om. 2-9 (II — 21-40; III — 41-60; IV — 61-80;
V — 81-100%); 11t OOMIBHBIX BUJIOB CIIpaBa OT PUMCKOH 1Pl HAICTPOUHBIMU apaObCKUMU
mdpamu ykasaH KBapTHIBHBIN HHTepBai Bapbuposanus [1I1, nepeBeneHHbIN U3 % B 6aiuIbl
IIIT: +—menee 1%; 1 —1-5; 2 - 6-12; 3 — 13-25; 4 —26-50; 5 — 51-75; 6 — 76-100%. ABTOpBHI
onucanuii: B.H. Tropun —om. 1, 3, 5,7, 9; I.C. Tapan — om. 2, 4, 6, 8.

[Note. Species noted in one relevé (rel.) only: vascular plants - Cardamine dentata 1(r); Carex cespitosa
4(+); Carex chordorrhiza 1(+); Cicuta virosa 1(r); Lactuca sibirica 2(r); Melampyrum pratense 2(+);
Mpyosotis caespitosa 8(r); Pinus sylvestris (juv.) 3(r); Ranunculus gmelinii 5(r); Ranunculus lingua
2(+); Ranunculus reptans 7(r); Rumex thyrsiflorus 7(r); Senecio tataricus 5(r); Veronica scutellata 2(r);
mosses - Amblystegium serpens 3(d); Bryum creberrimum 4(e); Leptobryum pyriforme 4(d); Polytrichum
Juniperinum 2(d"); Pseudobryum cinclidioides 1(d); Sanionia uncinata 4(e); Sphagnum inundatum 5(d");
Sphagnum obtusum 1(d); liverwort - Marchantia polymorpha 5(d). For the mosses, layer position is shown
by e and d indices: e - epiphyte layer (willow trunks), d - ground layer. Projective cover is shown (with
superlinear marks after layer index) only for species which were safely identified in a field. Symbols: rel. 3*
- holotypus of the Carici aquatilis-Salicetum lapponum juncetosum filiformis; C, , - species constancy
in rel. 2-9; D. s. - diagnostic species of a syntaxon; juv. - seedlings. Species constancy class in rel. 2-9 is
shown by Roman numerals (II — 21-40; III — 41-60; IV — 61-80; V — 81-100%); for abundant species,
quartile intervals of projective cover varying are shown by superline Arabic numerals, they are converted
from % to marks of projective cover: + —less 1%; 1 - 1-5; 2 - 6-12; 3 - 13-25; 4 - 26-50; 5 - 51-75; 6 -
76-100%. Authors of the relevés are VN Tyurin (rel. 1, 3, 5, 7, 9) and GS Taran (rel. 2, 4, 6, 8).]

B BepxHeM sipyce JTOMapCKOUBHSKOB JOMUHUpPYET Salix lapponum, 1, HecMO-
Tpsl HA TTIOBTOPEHHE JIBYX MalloBOAHBIX JieT moapsia (2010 u 2011 rr), ¢ III xmac-
coM mocTostHcTBa oTMeuaeTcsi Carex aquatilis. O0a BUAa TUArHOCTHPYIOT acc.
Carici aquatilis-Salicetum lapponum. Xopouio BeIpaXeHa KOMOWHAIIHSI COITYT-
CTBYIOIIMX O0NOTHBIX BUNOB: Comarum palustre, Galium palustre, Carex acuta,
Carex vesicaria, Naumburgia thyrsiflora u np.

Omnucanus pa3fensoTcs Ha JIB€ HepaBHbIC TPYMITBL: OOJIOTHYIO M JIyrOBO-00-
notHyto. B om. 1 (cM. Tabmuity) npeacTaBieH TUITUYHBIA OOJOTHBIN (DUTOICHO3:
JIOTIAPCKOUBHSIK OCOKOBO-Ca0ENbHIUKOBO-TUITHOBBIH. OH pa3BUT HAa MPHO3EPHOM
TopdstHIKE MOIHOCTRIO 75-80 CM, MOKPOM C TTOBEPXHOCTH; BOJA TIO CJEIy He
npocrtymnaeT. Topd HU3MHHBIN, XOPOIIO PA3IOKUBILUICS, 10 KpaifHel Mepe, 10
35 cM oT moBepxHOCTH (TIyOWHa MPUKONKH). [l0BEpXHOCTH MOYBEI POBHAS, H3-
penka orTMeuaroTcst Kouku ocok (Carex aquatilis, C. omskiana) Beicotoit 10-20 cM.

[To cocTaBy MOMUHHPYIOIINX BHIOB 3TOT (DPUTOIEHO3 BIIOJNHE MONOOCH JI0-
MapcKOMBHSAKAM, onucaHHbIM B ToMckoit oOnactu [5], Ha Baxe [6] u mon Cypry-
ToM oKono Bogoxpanunumia Cypryrckoit ['POC [8, 9]. B cunTakcoHOMUYeckoM
IJIaHe OH OoTHOcHTCA K cyOacc. Carici aquatilis-Salicetum lapponum typicum
Taran 1993. Ot nonapckonBHsIKOB Baxa n ceBepa Tomckoit obnacTu omr. 1 u ero
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MOACYPTYTCKHE aHAJIOTH OTIMYAIOTCS HAJIWIHEM W 3aMETHBIM oOmmmeM Carex
lasiocarpa u Carex rostrata. JIBa OCIEIHUX BUJIA MBI IPUHUMAEM B KaueCTBE
JIMAarHOCTHYIECKUX JJIs1 HOBOTO BapHaHTa TUIMYHOH cybaccommarmu: var. Carex
lasiocarpa.

JIyroBo-00JI0THBIE IIEHO3HI MBHI JIOMTAPCKOU (CM. TabIuIy, om. 2—9) mpuypoue-
HBI K MEHEPAJIbHBIM TI0YBaM, 4TO MPUIAET CBOCOOpa3ne ux (prropucTUUECKOMY CO-
cTaBy. Ha 3ToM 0CHOBaHMY MBI OITHCHIBAEM HX KaK HOBYIO cyOacconmanmto: Carici
aquatilis-Salicetum lapponum juncetosum filiformis Taran, Tyurin et Dyachenko
subass. nov. hoc loco. HomenkiarypHsiii Tun cydaccormanuu (holotypus) —om. 3*
B Tabmuue: omn. 6 BT, 05.09.2011, Cyprytckuii paifon XMAO, noiima p. SArMyHb-
sryH, 61°19'23,9" c.ur., 74°12'16,5" B.1., mwiomans YIT 100 Mm%, JluarHocTudeckue
BunbL: Juncus filiformis, Gentiana pneumonanthe, Phalaroides arundinacea.

KycrapHuUKOBEIH sIpyC B IIEHO3aX Cy0accoManni HepaBHOMEPEH I10 BBICOTE U
comknytocti. Cpeanee I1I1 Salix lapponum pasuo 24%, cpennss Beicota— 1,5 M.
B npenenax ognoit YII pasHuna MexJly HUKHEH U BEPXHEN BBICOTHBIMH I'DYII-
amMu o0eroB MBbI MOXKET coCTaBiATh 0,4—1,4 M, IpU 9TOM €AMHUYHbIE TTOOETH
MOTYT JJOCTUTATh BBICOTHI 2,2 (o11. 6, 7), 2,9 (on. 9) u 3,1 M (om. 5).

Cpennee OIIII TpaBocTost — 48%. B on. 2—9 onuHHAnUATh BUAOB OTMEUYEHBI
¢ cymmapuaeM 111 10% u Gonee: Calamagrostis purpurea — 119, Comarum pa-
lustre — 88, Sanguisorba officinalis — 48, Carex acuta — 32, Phalaroides arundi-
nacea — 24, Naumburgia thyrsiflora — 20, Juncus filiformis — 18, Galium palus-
tre — 18, Galium boreale — 12, Carex aquatilis — 10, Agrostis stolonifera — 10.
Haunbosee rurpodmiibHbIN BapuaHT cyOacCOIMAIK TIPEJICTABICH B OIl. 5 U 9 (B
TpaBoctoe nomunupyetr Comarum palustre), Hanbonee Me30(pUILHBINA — B OII. §
(npeobnanaer Sanguisorba officinalis). Bcero B 1yroBo-00J0THBIX JIOTIAPCKOUB-
HSIKaX OTMEUEHO 38 BHIOB COCYIUCTBIX PACTCHUH, CPEIHsIS BUIOBAsT HACHIIICH-
HOCTh COOOIIIECTB COCYINCTBIMU cocTaniseT 20,5 Bu/a.

IIpomnoroanss Berous Ha YII ormeuaetcs ¢ I1I1 30-75%, u Tonbko B om. 5
OHA TIOYTH MOJHOCTHIO TIeperHmIa. II0BepXHOCTH TTOUBHI B IIEHO3aX cybacconmna-
LUK, KaK TPABHJIO, POBHAS, JIUIIb B OI1. 3 oT™MeueHbI kKouku Carex juncella Bbico-
toit 10-20 cm, cymmapuoe I1I1 kotopsix coctaBuiio 2%.

Cpennee OIIII mxoB B om. 2—9 paBHO 17%. OOBIYHBII JOMUHAHT-COTOMUHAHT
spyca D (mmousa, mopcTHiIKa, JIeKaIIie Ha MOYBE 00ropensie cyubs) — Drepano-
cladus aduncus, pexxe B 3ToM KadecTBe or™medatorcsi Pohlia nutans (on. 8), Cal-
liergonella lindbergii n Polytrichum commune (on. 7), Calliergon giganteum
(om. 5). XapaxktepHslii Buj sipyca E (ocHOBaHuUS U CTBOJIBI UB) — Fontinalis hyp-
noides, KOTOPBIN KPENHUTCS Ha CTBOJMKAX MB JI0 BBICOTH 40 CM HaJ ypOBHEM II0-
uBkI (o11. 4, 5, 7).

Cpennsisi BuIoBas HacelmeHHocTh Y11 mxamu cocrapnsier 10,6 Bun/a, B TOM
yuce 1o sipycy D — 9,6, mo sipycy E — 2,1 Buz/a. Beero B om. 2-9 ormeueHs! 1 Bua
nieaeHouHuKa (Marchantia polymorpha L.) n 25 BUIIOB MXOB.

Houssl. Ha VII 2-9 caenansl npukonku ryounoit 53—75 cM. Bo Beex ciy-
YasX BEPXHUH TOPH30HT IPEJICTABICH OTOP(GOBAHHOM IMOJICTHIKON TOJIIMHON
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ot 4 o 11 cm. OcHOBHAst Macca KOPHEW COCPETOTOYCHA B BEPXHEM CIIOE€ TTOUBHI
m1youHo#t 10 14-26 cM (cMm. Tabnuity). MuHepalibHble TOPU30HTHI MTPEUMYIIE-
CTBEHHO IeCYaHbIe; B BepXHel yacTu npoduist (1o nryouHsl 11-52 cM) BCKpHI-
BAalOTCS JIeTKUEe CYyrMHKH (om. 2, 5, 6, 8, 9) nmubo cynecu (om. 3, 7). Uspeaxa
(om. 4) mpodmik 0 Beel IIyOMHE MPUKOIKHU JIETKOCYTIIMHUCTBIH, ¢ TIeCYaHbIMU
npocioiikamu. CTpoeHue ouBeHHOTO npoduiist Ha Bcex Y11 cooTBeTCTBYET Moj-
THITY aJUTIOBUABHBIX JIYTOBO-00JIOTHBIX OTOP(OBaHHBIX 1OYB [15].

Hu B 01HO# M3 MPUKOTIOK YPOBEHb IPYHTOBBIX BOJ HE ObLI TOCTUTHYT. Bepo-
SITHO, 9TO OOYCIIOBIIEHO HU3KUMHU YPOBHSAMU TiostoBowid B 2010 1 2011 rr.

Pesxnm 3aromnenust. O BBICOTE 3aTOIUICHUS STMYHBSITYHCKAX UBHSIKOB TIOJIBI-
mu Bogamu B 2011 I. cyauiim o KOCBEHHBIM IIPU3HAKAM: HAJIMYUIO Ha BETKaX UB
U MOYBE BETOIIH, IPUHECCHHOMN MOJ0BOABEM (OII. 5, 7-9), U BBICOTE KPEIUICHHS
Ha CTBOJIMKaX UB 3¢MHOBOJHOTO MXa Fontinalis hypnoides. B THTpOQUIBHBIX Tie-
HO3aX BeTollb HaOmonantack Ha Beicotax 40—-60 cm (om. 5), 45-60 cm (om. 9), B
Me30(WIBHOM o11. 7 — Ha BeicoTe 15-50 cMm.

B nanbonee Me30(pUILHOM OI1. 8 MOJOBOIHAS BETOIIb B BU/IE IISITHA Pa3MEPOM
2-3 m? oTMeYeHa Ha MOoYBe U TOJbKO Ha kpato YII. CiaemosarensHo, B orm. 8 Ha
MUKE 3aTOIUICHHS TTOJIbIC BOJBI €/[Ba MOKPHIBAJIH OCHOBHYIO MOBEpXHOCTh YII H,
TakKuM 00pa3oM, B peibede pasHUIa BEICOT MEXKIY MECTOOOMTAHUSMHU THIPO- 1
Me30(MIbHBIX IIEHO30B cy0accoruanuu paBHa 60 cM.

MakcuManbHBIM YPOBEHB MOIOBOBS 0 ruAponiocty I. Cypryra B 2011 1. co-
ctaBui 619 cm, 4T0 COOTBETCTBYET YpOBHIO 90-95%-H0i obecnieueHHOCTH [24] 1
OITHOBPEMEHHO CITY)KUT ITOKA3aTeJIeM BBICOTHO-IKOJIOTHUECKOH PHUYPOUCHHOCTH
JIYTOBO-0O0JIOTHBIX JIOMAPCKOMBHSIKOB B TIOiMe SITMyHBsITYHA.

Apear cybacconmannuy U CHHTaKCOHOMHYECKHE CBsI3H. J[Ba COOOIIECTBa UBHI
JIOTIapPCKO#, KOTOPBIE MOXKHO OTHECTH K cybacc. C. a.-S. L juncetosum filiformis,
oOHapy»keHbI B IoiiMe O0u B 9 kM K tory ot Cypryta [9]. OHr copMHPOBaHBI Ha
MUHEPaJIbHBIX [TOYBAX HEBBICOKHX I'PHUB, OKPYKCHHBIX OOJOTHCTHIMHI OCOKOBBIMHE
(Carex acuta, Carex aquatilis) mIyraMu ¥ 0COKOBO-cabeibHUKOBbIME (Comarum
palustre) 6onoramu. Bricota uB cocrasnsia 1,9-2,0 m, OIIIT — 70%, BugoBas
HACBIIIICHHOCTh IICHO30B COCYIUCTBIMH pacTeHHsIMU — 24—28 Bu/a. [ pyHTOBEIC
BOJIBI [1OJ] MBHAKAMH 3ajieranu Ha rinyoune 55-60 cm.

B cHHTaKCOHOMHUYECKOM M 3KOJIOTHYeCKOM oTHomeHuu cybacc. C. a.-S. I
Jjuncetosum filiformis 3aHMMaeT POMEKYTOYHOE IOJOKEHHE MEXIy cydacc.
C. a.-S. L. typicum u acc. Sanguisorbo officinalis-Salicetum rosmarinifoliae Ta-
ran 1993 [5, 25].

CocraB nienodopsr. Ha 9 YII ATMyHBATYHCKHX JIOTTAPCKONBHSKOB BEISIBJICHO
44 Buia cOCyAUCTBIX PACTEHUH, B TOM UHCIIE BCXOABI 2 BUJOB JiepeBbeB (Betula
pubescens, Pinus sylvestris), 1 Bun kyctapHukoB (Salix lapponum) u 41 Buj Tpas.
Opnun Buj cocymuctoix (Carex omskiana) panee [26] ans noiimer O0u B ipezieniax
Cyprytckoro paiiona XMAO He yKa3bIBacs.

Taxxe ormeuens! 1 Bu neueHounuka (Marchantia polymorpha L.) u 27 Bu-
noB MxoB. Tpu Buna (Sphagnum centrale, Warnstorfia fluitans, Calliergon gigan-
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teum) Ha CypryTCKOM OTpe3Ke OOCKOM MOHMBI OTHOCSTCS K YHCITY peakux [27,
28]. Omun Bun (Sphagnum inundatum) ma 6puoduopsl XMAO npuBogUTCS
BIICPBEIC.

B ArMyHBATYHCKHX JIONAPCKOMBHSAKAX OTMEUEHO 8 BHJIOB, HOBBIX ISl OpHO-
tutopet acce. Carici aquatilis-Salicetum lapponum: Amblystegium serpens, Bryum
creberrimum, Ceratodon purpureus, Fontinalis hypnoides, Leskea polycarpa,
Polytrichum juniperinum, Sphagnum centrale, Sphagnum inundatum. C ydetom
paHee MOIyUYeHHBIX pe3ynbTatoB [27, 29] 6puoduopa acc. Carici aquatilis-Sali-
cetum lapponum K HaCTOSIIEMY BPEMEHI HACUNUTHIBACT 4 BHU/IA TICICHOUHUKOB U
46 BUIOB MXOB.

AmnTtponorenable hakTopsl. B 2011 . STMyHBATYHCKHE JIOTTApCKOUBHSIKH TIPO-
W3BOJIMJIM BIIEUATICHHE HEHApyIIeHHBIX. [Ipy 3TOM B OONBIIMHCTBE IIEHO30B Ya-
CTO BCTPEUAIHCH 0OTOpeIble TICHFKU UB, & Ha ITOYBE — TOPEIBIC CyUbsl.

Ioxaps! B moiiMe OOu CiTy4aroTcs MOYTH €XKErofHo, a pas B 5—10 ner 3axBa-
ThIBatOT 0OmupHBIe momniau [30]. Tem He MeHee 3a Bce BpeMsl HAIlIero H3yUdeHHsI
o0ckoii moimbl (19862011 rr) Ha APYrUX KITIOYEBBIX Y4acTKax CIEIbl OTHS B
JIOTIApCKOMBHAKAX HU pa3y HEe OTMeJannch. [lomaraem, B JaHHOM CiTydae BHITOpa-
HUE JIOTIAPCKOMBHSIKOB CIIEyeT OOBACHATh aHTPOTIOTEHHBIM BO3JIEHCTBHEM, T10-
CKOJIBKY JIaHHBIM y4acTOK MOHMEI MOCTIe MPOKIJIAJAKA K HEMY HACBITHOH JOPOTH
CTaJI JIETKOJOCTYITHBIM JIJIsl HACEJICHUS.

[Toxapsl MPOUCXOIAT BECHOM 10 MPUXOA MOJBIX BOA. BeposTHOCTH nmokapoB
0COOEHHO BBICOKA, KOTZIa HU3KOE TOJIOBOJIE COUETAETCS C CyXOH M »KapKoil Be-
cenHelt moronoil. Takas cutyanus B moitme SIrmyabsryHa cinoxunace B 2005 T,
YTO MPUBEJIO K BHITOPAHUIO JIOMIAPCKOMBHIKOB Ha OOIBIINX TUIOIIAISX.

[To naGmromennssm B.H. TropuHa, oTpacTtaHue WBBI JIOMAPCKOH TOCIE TIoKapa
IIPOUCXOAUT JIOBOJILHO OBICTPO. YKe K KOHITy BET€TAI[HOHHOTO CE€30Ha, B HA4aJIe KO-
TOPOTO CITYIHIICS TIOXKAap, KyCTHI UBBI MOTYT OTPACTH B BEICOTY Ha TIOJIMETpa—MeTp.

[Ipoune dakropsl. B 2011 r. monapckonBHAKU SIrMyHBATYHCKOTO KJIIOYEBOTO
MOJMTOHA OBLTH CHIIBHO TIOBPEKICHBI MBOBBIM JIHCTOEIOM Phratora vulgatissima
(L.) (Coleoptera, Chrysomelidae). Ctons MaccoBo€ MOSBICHHE HBOBOTO JIUCTOE-
na B moiime O0u HaOIronaa0ch HaMu BriepBbie ¢ 1986 1. M3penka Taxke oTMeval-
cs1 muctoen Orsodacne cerasi (L.) (Coleoptera, Orsodacnidae).

3akirouenne

Acc. Carici aquatilis-Salicetum lapponum Taran 1993 (coro3 Salicion cinere-
ae Th. Miiller et Gors ex Passarge 1961, nopsinok Salicetalia auritae Doing 1962,
knacc Alnetea glutinosae Br.-Bl. et Tx. ex Westhoff et al. 1943) — opurunans-
HBIiA, HO CJTA00 W3yUeHHBIH KOMIIOHEHT PACTUTEILHOCTH, OTMEYAEMBbIH B ITOMMaxX
O0wu u ee MPUTOKOB B MpeleliaX MO30HbI CpeHel Tairu. [IpuBeIcHHbIC B CTaThe
MaTepralIbl Tal0T HanOoJIee MOTHOE M3 HBIHE NMCIONTHXCS B OOTAHUIECKOI JTHTe-
parype OImucaHue 3amaHOCHONPCKUX JIOMAPCKOMBHSIKOB B ITpeeax JOKAIbHOTO
KITIOYeBOTO TToNTuroHa. OHO W3 THIHYHBIX MECTOOONTAaHUH COOOIIECTB acconna-
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IIUH — yJaCTKU IPEBHETO MEAHIPOBOTO TI0sIca TOJIOIICHOBOI Teppacsl O0u, mepe-
MBIBAEMO#1 B HACTOSIIEE BPEMsl HU30BBIMH OTPE3KaMU OOCKHUX MIPUTOKOB.

JlomapcKOUBHAKN p. SITMYHBSITYH TpEICTaBICHB (PUTOIICHO3aMH, KOTOpBIE
pasfensioTcs Ha JABe cybaccouuanuu: THINWYHYIO OojoTHyto (Carici aquatilis-
Salicetum lapponum typicum Taran 1993, Bap. Carex lasiocarpa) v HUTEBUIHO-
CHUTHHUKOBYIO JIyTOBO-00J10THYI0. [locienHsis onucana B KaueCTBE HOBOT'O CUHTAK-
coHa: C. a.-S. L. juncetosum filiformis Taran, Tyurin et Dyachenko subass. nov.

JanbHeias 3a1aua HallMX UCCIEI0BAaHUM — BBISIBJICHHE TPAHMIL apeaa acc.
Carici aquatilis-Salicetum lapponum B 3anannoit Cubupu u quanazona ee Qpu-
TOLCHOTUYECKON M3MEHYMBOCTH B PA3IMYHBIX YKOJOTHMYCCKUX U JTaHAIMa(THBIX
YCIIOBHUSX.

Aemopul evipasicarom 01a200apHOCMb KAHO. OUOL. HAVK OOYeHmy Kageopbl IKONO2UU
A.H. Ilanvrosy (Cypeymckuii 2ocyoapcmeennviil yHueepcumem, 2. Cypeym) 3a onpeoenenue
JHCYKOB-TIUCINOEO08.
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New locality of downy willow scrubs (Carici aquatilis-Salicetum
lapponum Taran 1993, Alnetea glutinosae) in Western Siberia

We revealed a new locality of willow scrubs dominated by Salix lapponum L. in
the Yagmunyagun River floodplain, 37 km east of Surgut city, 61°19'23"N, 74°12'01"E,
Surgut district of Khanty-Mansi Autonomous Okrug, Russia. The aim of this paper
is to give detailed syntaxonomical and landscape characteristic for the original
plant communities scantily reported in geobotanical literature. The study area is
located in the middle taiga subzone. In geomorphological respect, the Yagmunyagun
floodplain occupies surfaces of the ancient meander belt of the Ob holocene terrace.
In hydrological respect, it is a combined floodplain of 3 rivers: the Ob, the Tromyogan
and the Yagmunyagun.

The Yagmunyagun key plot area equals 162.4 ha. The main elements of its phyto-
geomorphological structure are: downy willow scrubs - 43.4% (70.4 ha), swampy
meadows and fens - 30.8% (50.1 ha), wet birch forests - 7.7% (12,5 ha); lakes and
channels - 14.9% (24.2 ha); sandy embankments under a road and industrial object -
3.2% (5.2 ha). According to Braun-Blanquet classification, the Yagmunyagun downy
willow scrubs belong to the association Carici aquatilis-Salicetum lapponum Taran
1993 (Salicion cinereae Th. Miiller et Gors ex Passarge 1961, Salicetalia auritae Doing
1962, Alnetea glutinosae Br.-Bl. et Tx. ex Westhoff et al. 1943). The willow scrubs are
divided into 2 subassociations: C. a.-S. L typicum Taran 1993 (var. Carex lasiocarpa)
and Carici aquatilis-Salicetum lapponum juncetosum filiformis Taran, Tyurin et
Dyachenko subass. nov.; diagnostic species of the latter are Juncus filiformis, Gentiana
pneumonanthe and Phalaroides arundinacea. The willow scrubs of Carici aquatilis-
Salicetum lapponum juncetosum filiformis are formed on the meadow-boggy peaty
soils and located on flood levels of 90-95% probability. Mean willow height in C. a.-S.
L. juncetosum filiformis coenoses is 1.5 m, mean total projective cover of the willow -
24%, field layer - 48% and ground-layer mosses - 17%. Mean species saturation of the
coenoses with vascular plants is 20.5, with mosses - 10.6 species per 100 m*. In field
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layer of 8 relevés of C. a.-S. I juncetosum filiformis coenoses, 11 species of vascular
plants are noted with the greatest summary projective cover: Calamagrostis purpurea -
119, Comarum palustre - 88, Sanguisorba officinalis - 48, Carex acuta - 32, Phalaroides
arundinacea - 24, Naumburgia thyrsiflora - 20, Juncus filiformis - 18, Galium palustre -
18, Galium boreale - 12, Carex aquatilis - 10, Agrostis stolonifera - 10%. The most
abundant species in ground layer of the subassociation coenoses are Drepanocladus
aduncus, Pohlia nutans, Calliergonella lindbergii, Polytrichum commune and
Calliergon giganteum. In all 9 relevés of the Yagmunyagun downy willow scrubs, we
revealed 44 species of vascular plants, 1 species of liverworts and 27 species of mosses,
including Sphagnum inundatum, new for moss flora of Khanty-Mansi Autonomous
Okrug. Eight moss species (Amblystegium serpens, Bryum creberrimum, Ceratodon
purpureus, Fontinalis hypnoides, Leskea polycarpa, Polytrichum juniperinum,
Sphagnum centrale, Sphagnum inundatum) found in the Yagmunyagun downy willow
scrubs are new for bryoflora of Carici aquatilis-Salicetum lapponum. Taking into
account our results obtained in Western Siberia earlier, now Carici aquatilis-Salicetum
lapponum bryoflora numbers 4 species of liverworts and 46 ones of mosses.

Acknowledgments: Cand. Sci. (Biol.), Ass. Prof. AN Pankov (Department of
Ecology, Surgut State University, Surgut, Russia) for defining Chrysomelidae.

The article contains 2 Figures, 1 Table, 30 References.

Key words: willow scrubs; Salix lapponum; bryoflora; syntaxonomy, floodplain
vegetation; middle taiga subzone.
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O.P. I'm3ysuinna, E.M. IlepBymnna
HUncemumym sxonoeuu pacmenuil u scueomuvix YpO PAH, . Exkamepunbype, Poccus

Omnpenesienue GpparMeHTOB HACEKOMbBIX B TUTAHUU
JABYXIIBETHOTO KO:kaHa B CpenHeM 3aypaJibe

PaGora BeImonHeHa npu nogaepkke rpanta POMOU B pamkax Haygroro npoexra Ne 12-04-31257.

Ipusedenvr onucanue u pomozpaguu 0isi onpedeneHus PpazmerHmos HACeKOMbIX,
noedaemvix Vespertilio murinus L. (Chiroptera). Bnepgvle na meppumopuu pagHuHHO20
Cpeonezo 3aypanvs uzyuer payuor 3mozo 6uoda. B cocmase payuona Hamu ommeyeHvl
Hacexomvle 8 ompsoog: Diptera (Nematocera, Brachycera), Trichoptera, Hymenoptera
(Ichneumonidae), Homoptera (Cicadinea, Aphidina), Coleoptera, Lepidoptera,
Hemiptera, Neuroptera (Hemerobiidae, Chrysopidae) u npedcmasumenu ka. Arachnida
(Acari). Camvie gvicokue uacmomuol 6cmpeuaemocmu u 0ounus ommeuerwvl 011 Diptera
(Nematocera), Coleoptera u Homoptera (Cicadinea). Buvisignennwiti cocmas payuona
Vespertilio murinus L. cxoden ¢ payuonom suoa a meppumopuu Eeponuvt u Poccuu, Ho
UMEIOMCSL paA3TUYUs 8 YUCTEHHOM COOMHOUEHUU NUWeBbIX SPYNN.

KuroueBbie ciioBa: pykoxpsiivie, Vespertilio murinus; numanue.

BBenenue

JleTy4re MBIIIN BXOIIT B COCTaB OOJBIIMHCTBA JIECHBIX OmoreHo3oB [laie-
ApKTUKH, T0e/1asi B MAacCe CyMEPEUYHbIX U HOYHBIX HACEKOMBIX. M3ydyeHue nura-
HUS OTHX HACEKOMOSTHBIX MIICKOMHUTAIOMNX MIPEACTABISICT HHTEPEC HE TOIBKO C
HAy4YHOH, HO U C IMPAaKTUYECKOH TOUKH 3peHusi. OHU YHHUTOXKAIOT OOJIBIIOE KO-
JHMYECTBO HACEKOMBIX — BPEIHUTENEH JIECHOTO U CENBCKOTO XO3SIHCTBA, a TaKKe
MEPEHOCUNKOB OMACHBIX MH(EKIMOHHBIX 3a00JIEBaHUIN YeJIOBEKa U JOMAIIHUX
JKHUBOTHBIX, TAKUX KaK MaJSIpHsL, (GUISIPHO3BI U pa3IHIHbIC KOMapHHBIE dHIE(a-
mutel [1]. 3a pyOexxoM MMeeTcsl JOCTaTOUHOE KOIUYECTBO HCCIIENOBATEIBCKUX
pabot B 310# 0OacTH [2—7]. Ho Ha 3HaUnTEIIbHOM TeppuTOoprH Poccuu Takux mc-
cinenoBanuii mano [8—11], a st Ypana onu enuauynsl [12]. IlosTomy HaMu mipes-
MIPUHSATHI UCCIEIOBAHMUS CTPYKTYPHI pannoHa (OHOBOTO W BBICOKOIUTACTHIHOTO
Ha CpenHeM VYpane Buja jgetyunx moimeif (Chiroptera, Vespertilionidae) — nByx-
[BETHOTO KoXaHa Vespertilio murinus Linnaeus, 1758. VcciienoBanus posee-
HBI C TIOMOII[bIO aHAJIN3a OCTATKOB HACEKOMBIX B SKCKPEMEHTAaX *KUBOTHBIX — Me-
TOJI, KOTOPHIH SIBISAETCS] JOCTYIMHBIM M OOIMIENPU3HAHHBIM B MHPOBOI MPaKTHKE
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TUTSL U3Y9ICHUS TIUTaHUS JIETYIHX MBIIICH, HApsIy C COBPEMEHHBIMH METOIAMHU
cexkBeHupoBaHus (hekaabHbIX 00pa3ioB [6—7]. K Tomy ke, ¢ MOMOIIBIO JaHHO-
TO METOIa, UCTIONB3YSI COBPEMEHHYIO H(POBYIO TEXHHUKY, BO3SMOKHO CO3/IaHIE
arnaca ¢ororpaduii s OnpeaeneHus] OCTaTKOB MOeIaeMbIX HaceKOMBIX. Llenb
HACTOSAIMIEH PabOTHI — N3YUYHUTh CTPYKTYPY PAIlFiOHa IBYXIBETHOTO KOKaHA M CO-
CTaBUTb aTiiac-OIpeeNuTeNlb PparMeHTOB MOeIaeMbIX ITHM BHIOM HACEKOMBIX
C TIOMOTITHIO ITU(PPOBOTO CTEPEOMHUKPOCKOTIA.

Marepuajbl 1 METOANUKH UCCJIeT0BAHUS

COop Marepuana i UCCIEA0BaHUIN TPOBOAMIN Ha Tepputopru c. Cropo-
nymckoe (Mpourtckuii p-u CBeputoBckoit 00i., 57°36' c.ur. u 62°52' B.1.) 11 u
16 ot 2012 1. D10 TaexkHbIe palioHbl 3anaH0-CHOUPCKON paBHUHBI, IPHUMbBIKA-
OlI[e HA BOCTOKE K MakpockioHy Cpeanero Ypaina (paBHuHHOe CpenHee 3aypa-
nbe). OKOJIO HACEJICHHOTO IyHKTa MPOTEKAIOT HEeOOIbIHe peKd (IIIMPHHA OKOJIO
30 M) — bobpoBka n Updutka. Ceno rpaHUYUT C OJHOH CTOPOHBI CO 3HAYUTEIb-
HBIMH TI0 TUIOMIATM MAacCHBAaMH Jeca, C IPYTOil CTOPOHEI C CEIbCKOX03HCTBEH-
HBIMHU yTOJBSIMH. DTOT PAiOH PACIIONIOKEH HA IPAHMIC MOA30HBI FOXKHOW Talru
paBauaHOTO Cpennero 3aypanbs. K ceny mpUMBIKalOT y4aCTKH TEMHOXBOWHOTO
Jieca ¢ y4acTHEM COCHBI, €JTH, TTMXThI U HE3HAYUTELHON MPUMECHIO TUCTBCHHBIX
MOPOJT OCHHBI, Oepesbl, JUIbI, pIOUHBI. JIyroBble coOoO0IIecTBa NpPEaCTaBICHBI
3JIAKOBBIM pa3HOTpaBbeM. B mmolimMe jyra uepeayrorcsi ¢ APeBECHO-KYCTapHUKO-
BBEIMH COOOIIIECTBAMH, B KOTOPHIX dMU(PHUKATOPAMH SIBIIAIOTCS YepeMyXa, OllbXa H
xmenb [13]. B camomM cere GOIbIIoe KOITHYECTBO CaIOBOKYIIBTYPHBIX PACTCHUM,
B TOM YHCJIE JISPEBbEB M KyCTAPHHUKOB (TOIOJIb, IOJIOHS, BUIITHS, KaJIMHA, PAOHUHA,
CUPEHB U T.1.).

JleTyunx MBIIIeH, OTJIOBICHHBIX MAYTHHHBIMU CETSAMH C 3 4acoB HOYH TMOCIE
JUTUTENIFHOTO HOYHOTO KOPMJICHHSI, TIOMEIIATH B MEIIOYKH M3 TKAHU W JCpiKau
B HUX Ha MPOTSDKEHHH 12 YacoB, 3aTeM BEHITycKasd. OCTaBICHHBIC KUBOTHBIMH
9KCKPEMEHTBI MPOCYIIMBAIN U YIIAKOBBIBAIM B OyMa)KHBIC MAKETHI IS JTUTEITb-
HOTO XpaHeHWs. B maboparopuu HaMH 13 KaKIOTO MaKeTa CIIydaiHO OTOMpaIiCh
5-10 sKckpeMeHTOB OM3Koro pazmepa u GopMel (BeIOOpKa). OOpasLkl ieper aHa-
JIF30M OITyCKaJIM B MBUTBHEII PacTBOP HE MEHee ueM Ha 24 |, YTOOBI OUUCTHTE HX
OT 3arpsI3HCHUI U yIAIUTh MOKPBIBAIOIITY0 0005104KY. Kak/bIii (hexabHbIN MIapuK
(mpo6a) mepemeniaics Ha MPEJMETHOE CTEKIIO B Karutio mmiepuHa. Cojepikariiu-
€Csl B HEM OCTaTKH WICHUCTOHOTMX PAaBHOMEPHO PACIPEICIsUIH 110 MOBEPXHOCTH
crexia (mromans 14 ¢M?) ¢ MOMOIIBIO TpenapoBaIbHOM HTbL. {71t yrobcTBa onpe-
JICTICHHS U y4eTa OCTAaTKOB MOJI IPESIMETHOE CTEKIIO MOAKIAIBIBAIN MILTUMETPO-
ByI0 Oymary, pasMeueHHYO Ha KBajparhl B 1 cM?. AHAIIU3 TPOBOAMIIH I1OJT YBEIIH-
yeHHeM crepeoMukpockona «Olympus SZ61» (Snonus) u «MBC-10» (Poccus).

OmnpeneneHne TAKCOHOMHYECKOH IPHHAIICKHOCTH OCTaTKOB WICHHCTOHOTHX
MIPOBOIMIIN JIO OTPSIIIA, @ B OTACIBHBIX CIIydasx J0 CEMEHCTBA C IIOMOIIBIO OTIpe-
nenurenedt [2, 14], a Takke myTeM CpaBHEHHS C KOJJIEKIIMEH HACEKOMBIX, TOM-
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MaHHBIX C IIOMOIIBIO CBETOJIOBYIIIKH B MECTE OTJIOBA JIETyUuX MbImIei. C menbio
co3nanus (OTOKOJUIEKIIMUA OCTAaTKOB NpoBoAwiN (ororpadupoBaHue Hanbomee
XapaKTePHBIX DIIEMEHTOB C TOMOIIBLIO cTepeoMuKpockona «Olympus SZ61» — u3-
MEHEHHUE yBeIUUeHus: 2X-4x (pu GpoHTaIbHOM MHH3e 2X U oKyIsapax 10x).

Jns KOMMYeCTBEHHON OICHKH OCTaTKOB PACCUUTHIBAIN BCTPEUACMOCTH U
oOmre pa3IMYHbIX TAKCOHOB WICHUCTOHOTUX. OTHOCUTENIbHAS BCTPEYaeMOCTh —
JI0J1s TIPO0, B KOTOPBIX OOHAPYKEHBI OCTATKH MPECTABUTENICH TAKCOHA, OT 00IIIe-
ro yucna npod (ans kaxaoi Beibopku otaensHo) [4, 10]. OTHOcUTEeNnbHOE 00U-
nre — 1ouist KBaaparos (1 cm?), B KOTOPBIX BCTPEYaeTCst TAHHbBIH TAKCOH, OT CyMMBbI
KBaJIpaToOB JJIsl BCEX HalJICHHBIX TAKCOHOB (JUIsI KaX 101 BEIOOPKH OTAETBHO) [4].
KonmdecTBeHHBIN yueT HEMOCPEACTBEHHO OCTAaTKOB HE TPOMU3BOIMIICS BBHIY UX
CWJIbHOM M3MeJaeHHOCTU. Beero npoananmsupoBano 80 mpo06. 13 vux 40 mpod
(7 ocobeit) sxckpemenToB 3a 11 utons u 40 ipo0 (2 ocodn) 3a 16 urons. Marema-
TUYECKYI0 00pa0OTKY JaHHBIX TPOBOAMIIM C UCIIOJIB30BAHUEM TTAKETa IPOrpamMm
StatSoft STATISTICA for Windows 6.0. n Excel.

PesysbTarsl HecaeqoBaHus U 00CYKIeHIE

Ocobennocmu onpedenenus gpazmenmos Hacekomvlx. B dKCKpeMeHTax
JIBYXI[BETHOTO KO)KaHA HAMH OTMEYCHBI OCTATKU HACEKOMBIX 8 OTPSIOB: TBYKPbI-
JIBIe, YEUTYeKPBUIBIC, KECTKOKPBUIBIE, PAaBHOKPLUIBIE, PYYCHHHUKH, TTOTYKECTKO-
KPBUIbIC, CETYATOKPBLIBIC, MEPENOHYATOKPBUIBIE U MPEACTABUTENN IMOIKIIACCA
naykooOpa3HbIX — Kile (Tadiuma).

Pa3mepsr BcTpedaeMbix octatkoB BapbupyroT oT <0,1 1o 8 mm. [lo cremnenn
Pa3npoOIEHHOCTH U ONPENEIIeMOCTH MX MOXKHO pa3leluTh HAa TPU TPYIIIHL:
1) dparments! pasmepom MeHee 0,5 MM — HauboJIee YacTO BCTPEUArOTCsl, HO TI0XO
Pa3IUINAMBL, JIUIIH B OYCHD PEIKUX CITyYasX MOXKHO TOUHO CKa3aTh, K KAKOMY TaK-
COHY MPHHAJICKHUT TOT WK UHOH 37eMeHT (HampuMmep, deiryiiku Lepidoptera);
2) ¢parmMeHTsl pazmepom ot 0,5 10 2 MM — MoI0OHOTO pa3MepHOro Kilacca dJie-
MEHTBI BCTPEUaIOTCsI 4acTo, HO JIAJIEKO HE BCET/ia C YBEPEHHOCTHIO MOXHO OITpe-
JeTUTh, K KAKOMY CEeMEUCTBY (WUIH Jaske OTPsIy) MPHUHAIICKUT YacTh HACCKO-
MOTO TakKoro pasMepa; 3) pparmeHTHI pazMepom Oosiee 2 MM BCTPEUAIOTCS PEIKO
(He Oonee 2—3 OCTAaTKOB Ha CTEKJIO), HO OHM HaubOoyiee WH()OPMATHBHBIC IS
OTIPEICIICHUS, MTOUTH BCErIa MOXKHO C YBEPEHHOCTHIO YCTAHOBHUTH MX CHUCTEMa-
THYECKOE TOJIOKeHHe (10 cemeiicTBa). Hanboiee TouHOE OmpeesieHne MOXKHO
MIPOBECTH 110 KOHEYHOCTSIM HACEKOMBIX, KOTOPBIE XOPOIIO pa3IMyaroTcst s pas-
HBIX OTPSI0B. DPPEKTUBHO, ek Ha (pparMeHTe JIAKH COXPAHSIOTCS KOTOTKH 1/
WK «TIofyIIeukay (Hanpumep, s Brachycera). Xopomum onpenennTeabHbIM
MIPU3HAKOM MOJKET CITYKHTh HAIWYHE Pa3IBOCHHBIX WICHNKOB HA KOHCUYHOCTSX.
Kpome Toro, onpeseneHie 0cTaTkoB BOSMOXKHO 10 CTPYKType KpbUIbeB. Tak, B
cllydae COXPaHHOCTH MX (DParMEeHTOB 3HAUCHHE MMECT PACIIOJIOKCHHE KIIIOK.
Jaxe 1o HeOOoNBIIOMY JIEMEHTY KpbIIa MOXKHO HE TOJIBKO 0€301IMO0YHO yCTa-
HOBHTH HAIMYHE B IPOOAX MPEICTaBUTENEH OTpsAa, HO M ONIPEIACIHUTh, K KAKOMY
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CeMEeHCTBY NIPHHAIICKHUT (PparMeHT HACEKOMOTO, TpUMeEp — PParMeHTHI KPBLIHEB
CETYaTOKPBUIBIX. B mpobax 4acTo oTMe4aroTcs 4euryiky JABYKPBUIbIX W Yelrye-
KPBUIBIX, @ TAK)KE Pa3IMYHOIO POAa BOJOCKH U LIETMHKU PyYEHHUKOB U KOPOT-
KOYCBIX JBYKPBUIbIX. O/IHAKO, KaK MPABHUIIO, OHU OTAEISIOTCS BO BPEMsl IPOXOK-
JEHMS 110 MUIIEBAPUTEIbHON CUCTEME JIETYYMX MBILIEH U JIMIIb JOIOJTHUTEIBHO
K IpyruM ¢parMeHTaM YKasbIBalOT Ha MPUCYTCTBHE B MPOOax MpelncTaBUTENeH
TOW WJIM MTHOH TAKCOHOMHYECKOU TPYIIIBI HaceKOMbIX. CienryeT 6osee moapoOHO
OCTaHOBUTHCS Ha OMHMCAHWUU (PPAarMEHTOB Pa3HBIX TAKCOHOMUYECKHX TPYIII YJie-
HUCTOHOTHX, I0€1a€MBIX JIByXL[BETHBIMH KOYKaHAMU.

Ilepeyensb pparMeHTOB 4IEHHCTOHOTHX, 00HAPY:KEHHBIX
B JKCKPEeMEHTAaX ABYXIBETHOI0 KOKaHa
[List of arthropod fragments found in the droppings of Parti-coloured bat]

Taxconsr
[Taxa]

OcraTku
[Residues]

O6wmme |BcrpewaemocTs
[Abundance]| [Occurrence]

(M£m)

Diptera
JIBYKPBLIBIC

Nematocera
JUTMHHOYCBIE

Mernkue
YeIIyiKY U
OCHOBaHUA

AHTCHH, YCHKHU
(aHTEHHSI),
Janku, GaceTku
U OCTaTKH
OproIKa
[Small scales and
antennal base,
antennae, legs,
facets and abdomen
residues]

24,5+2,8 98,8+2,2

Brachycera
KOPOTKOYChIE

DparMeHTbI
JIaTIOK
[Leg fragments]

0,5+0,3 16,1+6,3

Trichoptera
py4yerHuKH

®parMeHTbI
JIaNOK, YCUKOB
[Leg and antennae
fragments]

1,28+0,3 26,1£6,5

Hymenoptera
MIePETIOHYaTO-
KpBLIBIE

Ichneumonidae
Hae3HUKU

DparMeHThl
JIAIIOK U KPBLIBEEB
[Leg and wing
fragments]

1,6+0,5 35+9,3

Insecta Homoptera

PaBHOKpPBLIBIE

Cicadinea
LMKaIbI

DJIEeMEHTHI HOT,
T'OJIOBBI,
(hparmMeHTHI
KPBLIBEB
[Leg, head and
wing fragments]

6,8+1,8 72,7£7,9

Aphidina
TIH

DJIEMEHTHI HOT,
YCHUKOB U T'OJIOBBI
[Leg, antennae and

head fragments]

8,3£1,9 67,7+10,5
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OkoHuyaHue TabOMUI bl [Table (end)]

®parMeHTbI
Coleoptera Jlanox
v Hankpeubes | 13,1412 95+4,4
JKECTKOKPBLIBIE [Leg and elytra
fragments]
MHorouucneHHbIe
Lepidoptera HemyiKy,
+ +
qemTyexpEUIBIE snementsl Hor | 2,4+0,6 43,8+3,3
[Numerous scales,
leg fragments]
Hemiptera DJIeMEHTBI HOT,
HOJTYKECTKO- x0boTKH 39412 | 56,6+7.8
KDBLIBIE [Leg fragments,
P probosces]
®parMeHTbI
. KPBLIBEB,
Hemerobiidae CHKOB. HOr 5.141,0 58,8+10,02
remMepoosl M ’
Neuroptera [Wing, antennae
CETYATOKPBLIbIE and leg fragments]
. ®parMeHTbI
;TT}ISI?E;S;; KPBLIbEB 0,8+0,4 15+7,5
[Wing fragments]
Arachnida | A% Hemom 1051000 | 11,1+4,8
KJICIIIH [Entire]
Heompen. Camble
OCTATKM | pa3HOOOpa3HbIE .
[Unidentifie| [The most 30,9£1,9 100
d residues] diverse]

Ipumeuanue. (M+m) — cpenHee apuPMETHUECKOE U €T0 OMINOKA.
[Note. (M £ m) - the arithmetic mean and the standard error of the mean].

Ilepenonuamoxpuinsie. B ipodax GpparMeHTH HAC3IHIKOB XOPOIIIO BRIICIISIOTCS,
WX KOHEYHOCTH UMEIOT JIBA XapaKTEPHBIX 3yOUaThIX KOI'Ts, MEK/Ty KOTOPBIMH ObIBaeT
«moxymeukay (puc. 1, @). Ha KppUThSIX KHIIOK 1 sST9eeK HEMHOTO; KaK IPABHIIO, COXpPa-
HSIOTCS BOJIOCKH. OYeHb PEeJIKo TTOMaIal0TCsl OCTATKH KPBUIBEB C CHIIBHO XUTHHH3H-
POBaHHBIM TIITHOM — KPBUIOBBIM INIA3KoM (puc. 1, b). UNeHUKHN YeTKOBUTHBIX YCHKOB
HAe3/IHUKOB HMEIOT Ha IIOBEPXHOCTH NPOAONIBHBIE yriryoneHust (puc. 1, ¢).

/leyKpuliste. Pa3muuaTh 2JIEMEHTHI HACEKOMBIX 3TOTO OTpPSa 3aTPYIHHUTEIb-
HO. B 11e710M pparMeHThI JUIMHHOYCHIX ¥ KOPOTKOYCHIX ABYKPBUIBIX TIOXOXKH. st
MIPEACTaBHUTENEH OTpsIa XapaKTePHO CBOCOOPa3HOEe CTPOCHNE POTOBOTO arapa-
Ta ¢ XOOOTKOM, Ha KOHIIE KOTOPOTO PACIIOJIOKEHBI YTOIIIEHHS — I'yOHbIE IIYITHKH.
B mpobax B 60IBIIOM KONUYECTBE BCTPEUATHCH MEIKHE UCIIyHKH MPEACTaBH-
TeNell JTMHHOYCHIX ABYKpbUIbIX ceMeiicTBa Culicidae u mMOKpeIThIE yenryifkaMmu
(parmenThl KppUTbeB Chironomidae (puc. 1, d). A Takke yacTo Mmomnajaiuch CUILHO
OIyIICHHBIE YCHKU — aHTEHHBI M MX [1apoo0Opa3Hble OCHOBaHMS, 110 KOTOPBIM OIIpe-
Jersuach npencrapurenn cemeiicte Chironomidae n Ceratopogonidae (puc. 1, e, f).
@dparMeHTBI JIaMoK KOPOTKOYCHIX IBYKPBUIBIX OIPEIENSUINCH HAMHU MO HATHYHIO 110~
JYIIIEYeK» 1 XapaKTePHOMY METAITHYECKOMY O0TONeCKy (puc. 1, g).
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Puc. 1. ®ororpadun GpparMeHTOB UICHUCTOHOTUX B 9KCKpeMeHTax Vespertilio murinus:
a — HOT'a HAG3/IHUKA; b — KPbUIO HAC3/IHUKA; C — YCHUK HAE3IHUKA; d — KPBUIO JUIMHHOYCBIX
nBykpbUtbix (Chironomidae); e — yeuk anuHHOYChIX ABYKpbUIbIX (Chironomidae);

f— ocHOBaHME yCHKa JIBYKPBLIOT0; g — JIAllKa KOPOTKOYCOT'0 JIBYKPbLIOr0; /i — KPbLIO
KOPOTKOYCOTO JBYKPBLIOTO; | — TyOHBIE IIyTUKH POTOBOTO arMmapara KOPOTKOYCOro
JIBYKPBUIOT0; kK — KPBUIO LIUKA/IOBBIX C «IICEBIOKPAEM»; / — HAJIKPBUIbE LIMKAIOBBIX
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C BIIABIICHHUSAMHU; 71 — PArMCHT KOHCYHOCTEH [IUKAIOBBIX C BEIPOCTAMH; 11 — ()ParMeHT
TOJIOBBI (YCHK) IMKAJIOBBIX; 0 — ()pArMEHT SIMLICKITa [ IIMKAIOBBIX; p — JIAlKa [IUKAI0BBIX;
r — JIallKa TJIA; § — DJIEMEHT YCUKA TIU ¢ OTBEPCTUAMMU; { — KPBUIO TJIH; v — JIAIKa KJIOIA; X —
X000TOK KJIOIa; y — JIAlKa PydYeiiHuKa; z — 4acTh yeuka pyueiinuka (poro O.P. TusymumHON)
[Fig. 1. Photographs of arthropod fragments in Vespertilio murinus droppings: a - leg of Ichneumons;
b - Wing of Ichneumons; ¢ - Antenna of Ichneumons; ¢ - Wing of Nematocera Diptera (Chironomidae);
e - Antenna of Nematocera Diptera (Chironomidae) /- Antennal base of Diptera; g - Leg of brachycera;
h - Wing of brachycera; i - Labial palps (mouthparts) of Diptera; k& - Wing of Auchenorrhyncha
with “false margin”; / - Hemelytra of Auchenorrhyncha with depressions; m - Leg fragments of
Auchenorrhyncha with spines; n - Fragment of the head (antenna) of Auchenorrhyncha;

o - Fragment of ovipositor of Auchenorrhyncha; p - Leg of Auchenorrhyncha; r - Leg of aphids;

s - Antennal fragments of aphids with holes; 7 - Wing of aphids; v - Leg of bug; x - Proboscis of
bug; y - Leg of caddis; z - Antennal fragment of caddis (photographs made by OR Gizullina)]

OcTaTki KpPBUIBEB MYyX OYCHb CXOXKH C OCTAaTKAMHU KPBUIBCB IMHHOYCHIX,
HO UMEIOT OOJBIIOE KOIMIECTBO JKECTKHX BOJOCKOB M OOJiee TEMHYIO OKPACKy
(puc. 1, h). U3penka nomagarorcst (hparMeHThl POTOBOTO ammnapara Mmyx (puc. 1, 7).

Pagnoxpuinsie. OCTaTKN YTUX HACEKOMBIX JOCTATOYHO YETKO Pa3IHIAIICE 110
pasMmepy | Mo CTPYKTYpHBIM diieMeHTaM J10 mojoTpsioB — Cicadinea (uukano-
BbIe) 1 Aphidina (). Ha dparmenTax nepeHux KpbUTbeB [IMKaJOBBIX 3aMETHBI
YTOJIIEHHBIC, TPEUMYIIECTBEHHO MPOJIOIbHBIC YKIIKH, HHOI/IA ¢ 00pa30BaHUECM
«nceBaokpas» (puc. 1, k). OcraTku ux 0osiee MIOTHBIX HAJAKPBUILEB UMEIOT Ya-
CTO HEeOOJBIIIKE BAABICHUS WK OTBePCTUS Ha Kuikax (puc. 1, /). Berpeuarores
Takke (pparMeHTHl MOITHBIX HOT ITHKAaJ, KOTOphIE MMCIOT XapaKTEePHEBIC BBIPO-
CTBI — IIUIIBI WJIM TOJICTHIC MIETUHKH, U MIUPOKKE KOTrTH (puc. 1, m, p). B mpobax
OTMEUAIOTCS PEJIKO YCHUKH (pHc. 1, ) M OCTaTKH OproITKa IMKaI0BBIX (puc. 1, 0).
[To cpaBHeHuto ¢ nukagamu (parMeHTHl TICH 0ojice MEIKHE, UX KOHCUHOCTH
OYCHb TOHKHE C HEOOJBIIMMH TPEYTOJbHBIMU KOoroTKamu (puc. 1, ). Ilomana-
10TCsl ()parMEHThl YCHUKOB TIICH, Y OCHOBaHUS KOTOPBIX MMEIOTCS IOIEPECUHbIC
oBasIbHBIE OTBepCTHs (pHC. 1, 5). Kppulbs Tiiel 4acTo momnagaroTcst 1eIbHBIE, OHU
MPO3pauHble ¢ HEMHOTMMHU JKUJIKAMH, HA MEPEIHUX KPBUIbSIX MEPEIHSS KUIKA
yrommena (puc. 1, 7).

Ilonyscecmroxpolivie. DparMeHThl MPEICTABUTEICH ITOTO OTPSIa MMEIOT
CXOJICTBO C PAaBHOKPBUIBIMH HACEKOMBIMHU. HO KIIOTIBI XOPOIIIO OTPEernsIioTCs Mo
0CTaTKaM JIalloK, KOTOPbIE UMEIOT YIJIHHEHHbIC WICHUKH U Kortu (puc. 1, v). Tak-
e B po0ax MBI 9aCTO HAXOIIIIN OCTPBIC KOHUUKH XOOOTKOB, XapaKTepHBIC IS
KOJTIOIIE-COCYIIETO POTOBOTO ammapara Kiomnos (puc. 1, x).

Pyueiinuxu. OnpenerneHne TpeACcTaBUTENICH OTpsia B Mpodax 3aTpyaHEHO
BBHUJIy HEJOCTATOYHOU COXPAHHOCTH OCTATKOB. bolee ueTko ompenenuTs pydeii-
HUKOB MOXKHO IO (hparMEHTaM WX HOT, KOTOPbIE XapaKTCPH3YIOTCS HaTHMIHCM
KPYITHBIX JKECTKHX IIIOP HA HIKHEH MOBEpXHOCTH royieHu (puc. 1, y). Haubomnee
XapaKTepHBIN MPU3HAK IPUCYTCTBHUS B IPoOE PydSHHUKOB — 3TO HANWIHE Oa3aiIb-
HBIX YJICHUKOB YCHKOB C TEMHOH Ton0coii (puc. 1, z).
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Puc. 2. ®otorpacdum pparMeHTOB WICHHCTOHOTUX B SKCKPEeMeHTax Vespertilio murinus:

a — (parMeHT HaAKPBUIbS XKyKa; b — mamnka sxyka (Chrysomeloidea); ¢ — ycuk xyka
(Chrysomelidae); d — namka BogZHOTO *yKa; e — JIanka xyka (Scarabaeidae); f— ycux
Kyka (Scarabaeidae); g — mamka xxyxka (Carabidae); 4 — ycuk xyka (Carabidae);

i — genryiiku 6abouex; k — mamka 6a009KH, MOKPHITAs Yenryikamu; [ — ¢pparMeHT
KOHEYHOCTH 0A00YKH C OTBEPCTHAMH TS KPEIICHHS YeIIIyeK; /11 — X000TOK 6abouK;

1 — CIEIUICHUE TIePeIHIX U 3aJHUX KPBUIEEB 0a004eK; 0 — JIalKa CeTIaTOKPBLIBIX
(Hemerobiidae); p — mamka cetgarokpsuisix (Chrysopidae); 7 — yCHKH ceTI4aTOKPBIITBIX
(Hemerobiidae); s — ycuk cetuatokpsutsix (Chrysopidae); £ — KpbIIIO CeTIaTOKPBLIBIX
(Hemerobiidae); v — xpsuto ceruatokpsiibix (Chrysopidae); x — ke (doto O.P. ['m3ynnunoit)
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[Fig. 2. Photographs of arthropod fragments in Vespertilio murinus droppings:

a - Fragment of beetle elytra; b - Leg of beetle (Chrysomeloidea); ¢ - Antenna of beetle (Chrysomelidae);
d - Leg of water beetle; e - Leg of beetle ( Scarabaeidae); /- Antenna of beetle (Scarabaeidae); g - Leg
of beetle (Carabidae); / - Antenna of beetle (Carabidae); i - Scales of butterflies; & - Leg of butterfly,
covered with scales; / - Fragment of a butterfly limb with holes for fixing scales ; m - Proboscis
of butterfly; »n - Frenulum - wing-coupling device of butterflies; o - Leg of lacewing (Hemerobiidae);

p - Leg of lacewing (Chrysopidae); » - Antennal fragments of lacewing (Hemerobiidae);

s - Antenna of lacewing (Chrysopidae); ¢ - Wing fragment of lacewing (Hemerobiidae);

v - Wing of lacewing (Chrysopidae); x - Mite (photographs made by OR Gizullina)]

Kecmrokpoinvie. OcTaTku IPEICTABUTEIICH 3TOTO OTPSIA XapaKTECPU3YIOTCSI
CWJIBHOWM XUTHHU3AIUEH W KECTKOCThIO (puc. 2, a). OnpeneneHue hparMeHTOB
JKYKOB B psJIC CIIydaeB BO3MOXKHO JIO HajceMeiicTBa u cemeiicTa. [Ipunamiex-
HOCTBh UX OCTATKOB yCTAaHABIHMBACTCS B OCHOBHOM IO (pOpME WICHUKOB JIATIOK U
¢dopme ycuxoB. Hanpumep, mpucyTcTBue B mpodax MpencTaBuTeNei HaaceMeii-
ctBa Chrysomeloidea (cem. Chrysomelidae, Cerambycidae u 1pyrue) BbISIBISIIH
[0 HaJM4MI0 B Tpo0ax JanoK ¢ pa3ABOCHHBIM TPETbUM YIIEHUKOM (puc. 2, b).
Taxxe HalijieHbl (parMeHThl HermocpeacTBeHHo ceM. Chrysomelidae — TémHO-
OKpaIllCHHbIC YETKOBUIHBIC YCUKH (pHC. 2, ¢). DparMeHThI BOAHBIX KYKOB (CEM.
Hydrophilidae, Dytiscidae, Haliplidae u nip.) onpenensiiuch Mo HaJIUIHIO B TIPO-
0ax 3aJIHUX IJIaBaTEIBHBIX HOT, KOTOPBIC IPHUILTIOCHYTHI M CHA0MXKEHBI, MO Kpaii-
HEH Mepe Ha BHYTPEHHEH CTOpOHE, UIMHHBIMHU BoJockamu (puc. 2, d). Kpome
TOTO, B Ipo0ax 0OHApYKEHBI (PArMEHTHI ITACTHHYATOOYIIABBIX YCHKOB U JIAMIOK
npejcTaBuTesel cemeiictBa Scarabaeidae (puc. 2, e, f) a Takke ocTarku Oera-
TENIBHBIX HOT' U HUTEBUIHBIX YCUKOB IpeacraBureneit Carabidae (puc. 2, g, /).

Yeuiyexpolivte. B podax oOHApyKUBAIN 0OJIBIIOE KOJIMYESCTBO OTIACIBHBIX
yemryek 6adouek (puc. 2, i). Camo no cebe NMPUCYTCTBHUE YEHIYeK B AKCKPEMEH-
TaxX HE JaeT CBEACHUI O KOIMIESCTBCHHOW OILIEHKE MOETaeMbIX HACEKOMBIX, TaK
KaK M3BECTHO, YTO YCHIYHKU 0ab0YeK COXPAHSIIOTCS B KHIICYHUKE JICTYIUX MbI-
mei nmurtensHoe Bpems [3]. CrnemoBaTenbHO, HATMYHE YENTyeK CBUIETEIbCTBYET
0 paHee ChEJCHHBIX MPEICTaBUTEISIX TOro oTpsija. [losToMy B Xoze aHanm3a
MBI YUUTBHIBAIN MPHUCYTCTBHE B MPoOax 3TOH TPYNIBI HACCKOMBIX TOJBKO IIPH
HAJIMYMU KAKUX-JIMOO JAPYrUX OCTATKoB. JIalKU U KPBUIbS YCHIYCKPBUIBIX, KaK
MIPaBHJIIO, XOTsI OBl YACTUYHO, COXPAHSIOT MOKPBHIBABIINE MX YelyH (puc. 2, k), B
MIPOTUBHOM CJIy4ae BUJIHBI MECTa UX MPUKPEIUICHHUS B BUJIC MEJIKHX OTBEPCTHIA
(puc. 2, [). CrioxHO meperyTarh ¢ 4eM-JIM00 JIEMEHTHI COCYIIIEro POTOBOTO arla-
para demryekpbuibix (puc. 2, n). Kpome Toro, B mpo0ax 4acTo OTMEYaJIUCh OCTaT-
KM CIETUICHUH MePeIHUX U 33 THUX KPbUTheB 0adouek (puc. 2, n).

Cemuamoxputivte. OTIMYAIOTCS OT JAPYTUX OTPSIIOB HACCKOMBIX CBOEOOpas-
HBIM CTPOCHHEM JIaIlOK, MX KOTTH PACIIONOKEHBI HA 3HAYUTECILHOM PACCTOSHIH
Ipyr oT mpyra (puc. 2, o, p). B mpobax momananuch OCTaTKu MPEICTABUTEICH
nByx cemeiictB — Hemerobiidae u Chrysopidae. Ycuku remepo0OoB 0OBIYHO CBET-
JIBIC M YETKOBHUJIHBIC, OT/ICIbHBIC WICHUKH YCUKOB 00Jice KOPOTKHE M IIMPOKUE
(puc. 2, r) Mo CpaBHEHHIO CO 3JIaToTIa3kaMu (puc. 2, s). OnpeneseHue mpeicra-
BUTEJICH ITHX CEMEHCTB BO3MOKHO TAKXKe M0 (pparMeHTaM KpPbLIbEB, HMCIOIIHM
pasiuuus B )KWIKOBaHUU (puC. 2, £, V).
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[TomMuMO HACEKOMEBIX, B TPoOaxX OTMEUANCH OYCHb MEIKUE DK3EMIUIIPHI (Me-
Hee 1 MM) kaeweii. Kak mpaBuino, oHM 0OHApYKMBAIUCh HE MOBPEKACHHBIMU
(puc. 2, x). [losBnenne kiemeil B SKCKPEMEHTaX, MBI MIPEAIIoaracM, sBISCTCS
CJICICTBHEM UX SKTONApa3aTU3Ma HAa HACCKOMBIX, TOEJAEMBIX JIETYUUMH MbIIlIa-
Mu. IMEHHO MO3TOMY OHH HE MOTYT CUHTATHCS MUIICBBIMI OOBEKTAMU U HCKITIO-
YEHBI U3 aHANN3A.

Cmpykmypa pauuona 08yxXygemmnozo xodxcana. V13-3a CWIbHON M3MEIBUCH-
HOCTHU U Jie(hopMaIv (pparMeHTOB Mbl HE BCEIJa MOIIM TOYHO OLIEHUTh OOMIIHE B
mpo0ax OTACTBHBIX CEMEHCTB, TIOATOMY OCHOBHEIE PE3YJIBTAThI TI0 COOTHOLICHHIO
M0€/IaeMbIX BUJIOM WICHUCTOHOTHX MPEICTABIICHBI, KAK IIPABUIIO0, IO OTPsIIAM, pexkKe
TI0 TTOAOTPSAAM M CeMeHCTBaM (CM. TabmHITy). B CBsI3U ¢ TpyIHOCTBIO OIpeeNeHIIS
MEJIKHX HJIEMEHTOB HEOIPe/IeTICHHbIE OCTATKU MPEO0IaIatoT Hal BCEMHU APYTHMHU.

Kak oTMmeueHo BrIme, TS OIEHKH KOIMYSCTBEHHBIX Pa3InInil HCTIONB30BaHBI
JIBa TIOKa3aresisi — 00MIINe U BCTpeyaeMocTh. HecMOTpst Ha TO, 4TO JUaMETpaibHO
MIPOTHUBOIIONIOKHBIX PE3YJIETATOB C MX IIOMOIIBIO HE BRISIBICHO, CKOpee Ha000pOT,
OHU OKAa3aJIMCh BBICOKO COITIACOBAHHBIMU MEXJY COOOM, KaXK/bIil U3 HUX UMEET
CBOM HIOAHCHL Ecii BCTpeyaeMoCTh Moryia OBITH OTMEUCHA KaK CTOIIPOIICHTHAS
BHE 3aBHCHUMOCTH OT YHUCJIa HAllICHHBIX ()parMEeHTOB J1aXKe €CJIU B KAaKOH-TO KOH-
KpeTHOU mpobe MPUCYTCTBOBAT BCETO OAMH OIO3HAHHBIN ()parMeHT MPEICTaBH-
TeJNeil TaHHOTO OTpsia, TO OOMIIME YHCICHHO OTPa’kaeT COOTHOIIICHUE KOHKPET-
HBIX THIIEBBIX TPYIIT HACCKOMBIX B KaX10¥ BEIOOPKE (CM. TaOIHILy).

Haubonee 4acTo B palnuoHe JBYXLBETHOTO KO)KaHAa BCTPEUAIOTCS ABYKPHI-
neie (M. Tabmuiy). Cpean MX 0CTaTKOB OOJIBITHHCTBO MPUHAIICKUT MTOAOTPSILY
JUIMHHOYCBIX JBYKPBUIBIX (KoMapsl) — B cpenHeM 98,8% Bcrpeuaemoctu. Kopot-
KOYCbI€ JIByKpBUIbIE MJIM MyXH BCTPEYalOTCs B MEHbIIEM KosindecTBe — 16,1%.
KoneuHo, mocneHue He SIBISIOTCS THITIMYHO HOYHBIMH HACEKOMBIMH, HO IMO-
CKOJIBKY JIBYXIIBETHBIC KO>KaHBI OXOTSTCS Ha MIPOTSHKCHUH BCEH HOUH, TO BO3MOXK-
HO, YTO OHM JIOBSIT MyX B CyMEpKax, BbUIETasl Cpa3y MOCJIE 3aX0/1a COIHIA WX Ha
paccseTe, 3aneTas B yoexxuie. Kpome Toro, 1eTydne MBIIIA MOTYT OXOTHTHCS Ha
HACEKOMBIX, JICTAIOLIUX OKOJIO (pOHApEH, B TOM 4HCIIe IPUICTAIOLINX Ha CBET JIO-
BYILLKHU B CyMepKax MyX. B nuranuu Buja Taxke yacto BcTpedarores xKyku (95%)
U IPECTaBUTENH OTPsI/Ia PABHOKPBUIBIX (LUKaabI) — 72,7%.

Bropoii mokazarens — OTHOCHTENBHOE OOWJIME — ITOKa3all SIBHOC JTOMHHH-
pOBaHME TEX K€ TAaKCOHOB: AJIMHHOYCBIE ABYKpBUIbIE (24,5%), paBHOKPBLIbIC
(15,1%), xectrokpsuisie (13%), KOTOpBIe BMECTEe COCTaBILIIOT Ooiee 3/4 Bcero
OTI03HAHHOT'O COCTaBa paluoHa Buaa. YacToTa OOMIUS BCEX OCTAIBHBIX OTPS/I0B
HACEKOMBIX, KPOME CETYAaTOKPBUTBIX (5,9%), He MPEBOCXOAUT TISATHITPOIICHTHEIH
nokasarenb. Takum o0pa3oM, MbI MOXKEM YTBEPKAaTb, YTO OCHOBOW MHUTaHUS
JBYXI[BETHOTO KOJKaHa B M3y4aeMOM paiiOHE SBISTIOTCS IPEACTABUTEIIHN TPEX OT-
PSIIOB — ABYKPBUIbIE, PABHOKPBIIbIE U JKECTKOKPBUIbIC. YIUBISET HU3KHH IpO-
[EHT B N3yYCHHBIX HAMH IPOOax 0OWINS PydIeHHUKOB, KOTOPHIC B PAIlFOHE BHIA,
10 IaHHBIM JAPYTUX aBTOPOB, UMEIOT BaxkHOE 3HaueHue [15]. Bo3amMoxkHO, HEOOIIb-
0 KOJIMYECTBO PYYCHHUKOB B ITPOOax oObsCHsIeTCs cliaboil quddepeHnmanueit
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UX OCTaTKOB. B nmampHelIieM HakoIICHHAss HAMH OTIpeNeTUTeIbHas 0a3a m03B0-
JUT Oosee TOUHO Pa3InyaTh PyUEHHUKOB Cpelu APYTUX wieHHCToHOrux. Kpome
TOTO, HEOOJBIINE YaCTOTH OOMIIHS M BCTPEUAEMOCTH OTMEUCHBI HAMH TI0 Tiepe-
MOHYATOKPBUIBIM (CM. TAONHUILY), U 3TO MOKHO OOBSICHHUTBH TEM, UTO, IO HEKOTO-
PBIM JaHHBIM, IBYXIIBETHEIH KO’KaH H30€eTaeT ecTh MPEeACTaBUTEIIeH ATOTO OTpsiIa
IIPY HAJIMYUM aJIBTEPHATUBHOTO kopMa [12].

B memmoM Hamm pe3ynabsTaThl COIACyIOTCS ¢ JAHHBIMU IPYTHX aBTOPOB, ITOTY-
4YeHHBIMH Ha Tepputopur EBponsl (LlBerus, Ilonsima, benopyccust) [15-17] u
Poccuu [10]. Ho umerorcst pa3nugusi B KOJTHMYECTBEHHOM COOTHOIIIEHUH TTOeae-
MBIX BUJIOM TaKCOHOB ujeHHCTOHOrHX. Tak, Ha TeppuTopuu Ilonemu Hanbomnee
Ba)KHBIM KOMITOHEHTOM paIMOHa IBYXIIBETHOTO KOJKaHa CIUTAIOTCS JUTHHHOYChHIE
JByKpbUIble [15]. Cxomnsl pe3ynabratsl Ha Tepputopun Isenuu [17]. B otauune
OT HAIIMX TaHHBIX, HA BTOPOE MECTO 10 3HAYUMOCTH ITH aBTOPHI OINPEACISIOT
PYUEHHHKOB U YEIIyeKPbUIbIX. B HallleM ciydae MOYTH Takoe >ke 3HaYeHUe, Kak
IBYKPBUTBIE, IMEIOT MPEICTABUTEIHN OTPSIOB PAaBHOKPHUIBIC U JKYKH, a pydeii-
HUKHU UMEIOT JIOBOJIBHO CKPOMHBIE NOKAa3aTenu. B nutanuu Bujga Ha TeppUTOpHU
[onpumn paBHOKPBUIBIE, HA0OOPOT, MPEACTABICHE B OTHOCHTEIHFHO HEOOBIINX
00BbeMax, XOTsI U € JOCTAaTOYHO BBICOKOM 4acToTOH, ocobeHHO st Tieil. Cpeau
OCTaJIbHBIX KOMIIOHEHTOB IIUTAHIS, TI0 TAaHHBIM MOJTBCKUX MccenoBarenei [15],
JIOBOJIBHO OOJIBIIIOE 3HAYEHUE UMEIOT CETYaTOKPbUIbIE, [TTABHBIM 00pa30M ceMeii-
CTBO TeMepOObI (B HAIIIEM CITydae 3Ta IPYIIa BBIXOTUT Ha 4-¢ MECTO), U JKECTKO-
kpbuibie. Kpome toro, Ha Tepputopuu Ilonbiuy B pannoHe ABYyXIIBETHOTO KOXKa-
Ha TPUCYTCTBYIOT B HeOOJBIIOM KosimdecTBe Psocoptera (cenoensr), Plecoptera
(Becusikm), Dermaptera (yxoBeptku) u Ephemeroptera (mogenkn). OTcyTcTBHE
9THX HACEKOMBIX B parrioHe Bujia B CpenHeM 3aypaibe, To-BUANMOMY, 00YCIIOB-
JICHO BPEMEHEM INPOBEICHUs cO0pa HIKCKPEMEHTOB — 3TO BTOPas MOJIOBUHA JIETa,
KOTJ[a HACEKOMBIC JTHX TPYIIT HE 00pa3yloT KPYMHBIX CKOIUICHUH B pe3ylbTaTe
MacCOBOI'0 Pa3MHOXKEHHS U, CIIEA0BATEIBHO, HE MTOCIAIOTCS JICTYUYUMHU MBIIIAMH.

Heckompko OTAMYaroTCst OT BHIMICONMCAHHBIX M HAIUX JaHHBIX CBEIACHUS O
MUTAHUM BUJA Ha Tepputopuu bernopyccun [16]. CormacHO 3TOMY HCTOUHHKY,
OCHOBY pPaIliOHa COCTABIISIOT YCITYCKPBIIBIC U )KYKH, a TAKXKE pydeHHUKH. Takwe
OTpPS/Ibl, KaK JBYKPBUIbIC M CETUaTOKPBLIbIC, B MUTAHUU BHJA HE OOHAPYKECHBI.
CxomHble CBeACHHUS MONMydeHBl Ha Tepputopuu Poccum B Camapckoit obmactu
[10]. YuuTsiBast cKka3aHHOE BBIIIE, CTPYKTypa PALMOHA JBYXI[BETHOTO KOXKaHA
Ha yKa3aHHBIX Tepputopusx Poccum n EBpomsl mMeer oOmme uepTsl. Omnmcan-
HBbIC U3MEHEHUS B YHCJIICHHOM COOTHOIIEGHHM PA3HBIX MUIIEBBIX TPYII, HA HAI
B3[VIZI, OOYCIIOBJIEHBI LIEJIBIM KOMIUIEKCOM (PAKTOPOB U HEOOS3aTETHHO CBSI3aHBI
C reorpayuuecKkuM MojIoKeHHEM MeCT cOOpa FIKCKPEMEHTOB.

3akirouenne

Kak nokasanu Halm uccie0BaHus, BCTpedaeMble B DKCKPEMEHTAaX JIBYXIIBET-
HOTO KOKaHa (hparMeHTHI WICHHCTOHOTUX MMEIOT HeOObIIHEe pa3MepHsl, KOTOPEIe
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BapeupytoT oT <0,1 1o 8 MM. B cBsI3u ¢ TpyAHOCTBIO OTIPEICIICHNsT MEITKHIX dJIe-
MEHTOB HEOIIpeIeIeHHbIE OCTaTKH IPe00IIalatoT HaJl BCeMH ApyruMu. B ycioBu-
sIX paBHHHHOTO CpemHero 3aypaibs B MUTAHUU ABYXIIBETHOTO KOXKaHA HAMH OT-
MedeHbl HacekoMble 8 oTpsnoB: Diptera (Nematocera, Brachycera), Trichoptera,
Hymenoptera (Ichneumonidae), Homoptera (Cicadinea, Aphidina), Coleoptera,
Lepidoptera, Hemiptera, Neuroptera (Hemerobiidae, Chrysopidae). Haubonee
9acTo U B OOJBIIEM KOJIHYECTBE BCTPEUAIOTCS [NIMHHOYCHIE TBYKPBUIBIC, JKYKH
U paBHOKpPBUIbIC (IIMKabl). Halm qaHHbIe B IIEJIOM COTNIACYIOTCS C IAHHBIMH IO
MUTAHUIO BUJA, MOJTYYCHHBIMH IPYTUMH aBTOpaMHU Ha TeppuTOpuu EBporsr u
Poccun.

Buipaoscaem anybokyro npuznamensHocms 3a noMowsb npu coope ucciedyemvlx mamepu-
anos compyonuxy Ceeponosckozo obnacmuoeo Kpaesedueckozo myzes .u.c. A.A. llepsyuiu-
Hy, kano. 6uon. Hayk A.C. Brawenxo (HUU 6uonocuu XHY umenu B.H. Kapaszuna) u 0-py
ouon. nayx J.I" Cmupnosy (Ilenzenckuii cocyoapcmeenuviil nedazo2uieckuli yHusepcument)
3a NPedoCmMasieHHble TUMePanypHvle UCTOYHUKY, HeoOX00uMble 05l OnpedeneHus hpazmen-

moe6 HACEeKOMblLX.
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Olesya R. Gizullina, Evgenia M. Pervushina

Institute of Plant and Animal Ecology, Ural Division of the Russian Academy of Sciences, Yekaterinburg,
Russian Federation

Determination of insect fragments in the diet of
Vespertilio murinus in the Middle Trans-Urals

Studies of bats diet are of scientific and practical interest. But in the vast territory of
Russia such studies are rare. Therefore, we study the diet structure of the background
and highly plastic bat species in the Middle Urals - Vespertilio murinus (Linnaeus,
1758) (Chiroptera, Vespertilionidae). The aim of the research was to study the species
diet structure and to create an atlas qualifier of prey fragments, using a digital stereo
microscope.

We collected the material in Skorodumskoye village (Irbit district of Sverdlovsk
region, 57°36'N, 62°52'E) on the 11" and 16™ July, 2012. We studied bat diet analyzing
bat droppings. After collecting droppings, the bats were set free. In the laboratory, we
selected 5-10 excrements of the close size and form for each individual. Each dropping
(sample) was placed on a glass slide in a drop of glycerol. To determine and to count,
the residues of arthropods were uniformly distributed on the glass surface (14 cm? area),
graph paper marked up into squares of 1 cm? was placed under the slide. To create
a photo collection of the residues we photographed the most characteristic elements,
using the stereo microscope “Olympus SZ61” - 2x-4x magnification (2x front lens and
10x eyepieces). Totally, 80 samples were analyzed. For quantitative estimation of the
residues we calculated the relative occurrence and abundance of various arthropod taxa.
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The relative occurrence is the share of samples with the taxon residues in the total
number of samples (for each individual). Relative abundance is the share of squares
(1 cm?) with the taxon residues in the total number of squares of all found taxa (for
each individual).

The paper describes fragments of arthropods eaten by V. murinus, and gives photos
for identification. Fragments of arthropods found in the droppings were from <0.1 to 8
mm. We identified limb and wing residues of insects most precisely which were specific
in various orders. Indefinite residues predominated due to the difficulty to identify small
elements. Basing on the results of the research on V. murinus diet in the plain of the
Middle Trans-Urals we noted 8 orders of insects: Diptera (Nematocera, Brachycera),
Trichoptera, Hymenoptera (Ichneumonidae), Homoptera (Cicadinea, Aphidina),
Coleoptera, Lepidoptera, Hemiptera, Neuroptera (Hemerobiidae, Chrysopidae);
and representatives of Arachnida (Acari). The most abundant and frequent were the
following groups: Diptera (Nematocera) - 24.5% abundance, 98.8% occurrence,
Homoptera Homoptera (Cicadinea) - 15.1% abundance, 72.7% occurrence, and
Coleoptera -13% abundance, 95% occurrence. Our data agree with the data obtained by
other authors in Europe and Russia, but with differences in quantitative ratios of prey
(arthropod) groups.
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3aBucumoctTb MOpPGoPU3NOIOTHUYECKUX MOKA3aTe el
MOCTIMOPHOHATBHBIX CTAUI HEMAPHOTO HIEJIKONMPS/IA
Lymantria dispar (L.) (Lepidoptera: Lymantriidae)
OT TeMIEePATYPHBIX YCJI0BHIl B ePHO] SIMOPHOHAIBLHOTO PAa3BUTHS

Pabora BeImonHeHa npu nojazepkke KoMIiekcHo mporpaMMel
VYpO PAH na 2015-2017 rr. Ne 15-12-4-19.

Hccenedosarno enusnue cymmol iemue-ocennux s¢pgpexmuenvix memnepamyp (CIT),
NOMYUAeMblX HA IMOPUOHATBHOU CMAoUy pazeumus, HA Mopgogusuonrocuyeckue
nokasamenu ocobetl HenapHo2o WenKonpa0a u3 08yxX NONYIAYULL PA3HO20 WUPONHO2O
NPOUCXOANCOCHUSL 8 NOCMIMOPUOHATLHBIN  Nepuod. AxmyanvHocmb  00yCcl081eHa
HEobX00UMOCIbIO YMOUHeHUs A0ANMAYUOHHBIX MEXAHUIMOG bIJICUBAHUS HACEKOMbIX
Ha ceepHOll epanuye apeaida 8 C6A3U C 2N0OAIbHLIM UBMEHeHUeM KIUMAmd.
B nabopamopnuix ycrnosusx ycmamosneno 3nauumenvHoe GAUAHUE MUHUMATLHOU
nemue-ocenneli COT, Heobxo0umotl 015 hopmuposanus SMOPUOHOS, HA OTUMETLHOCTD
pazeumusi 2yceHuy u3 NONYIAYUU CEBEPHOO NPOUCXONCOeHUs (3aVpanbCKoll), 6
omauyue om 2yCeHuy u3 NONYISYUY FACHO20 NPOUCXO0NHCOeHUs (HudicHegondcckot). [Ipu
YMeHbUeHUU OTUMETbHOCTIU PA3GUIMUS 2YCEHUY OMMEYECHO Y8eTuieHue MACChl KYKONOK.
Coenano npeononodicenue, 4mo GblpadlCeHHas peaKyus 2ycenuly NONYIAYuY U3 Ce6epHoll
yacmu apeana Ha crudicenue nemue-ocennei COT, nonyuaemorl smOpuUoHaMuU, MOdICEN
ObIMb A0ANMUGHBIM NPUSHAKOM, CES3AHHBIM C NEPUOOUYECKUM PUCKOM HEOONOIYYEHIUs.
nomomcmeom nemue-ocennei COT, nHeobxooumoil 0ns 3a6epuieHus GopmMuposanus
IMOpUOHA 00 HACMYNJeHust XON0008 6 dmou uacmu apeand. M3meHnenue cpokos
néma camyos cegepHoOll NONYAAYUU, OMMEYEHHOe NO pPe3VIbMmamam GepomMonHo2o
MoHUumopunea, moodicem Obimb 00YCI06IEHO He MOAbKO YCIOGUAMU  PA3GUMUSL
JMUYUHOYHOT CMAOUU, HO U MEMREPAMYPHLIMU YCI0BUAMU PAHHEIMOPUOHATLHOO
pazeumus.

KiawueBble cioBa: cywma aghgexmusnvix  memnepamyp;  OIUMeIbHOCHb
PA3BUMUSL; MACCA KYKOTOK, (DepOMOHHbIN MOHUMOPUHS, OUANAy3d.

BBenenue

HemnapHblii menkonpst SBISETCS OJHUM M3 HAauOOJIee XO3SIMCTBEHHO 3HAYH-
MBIX BPEIUTENEH JICCHBIX HACAKICHNUMN, TAIOIUM TPAHINO3HBIE BCITBIIIIKH MACCO-
BOT'O Pa3MHOXKEHUsI. Y TOUHEHUE aJIaNITAIlMOHHBIX MEXaHU3MOB BEDKHBAHHMSI TOTO
BHJIa HA CEBEPHBIX TPAHUIAX apeaja MO3BOJIUT 3HAYMUTEIHHO yBEIWYUTH TOU-
HOCTb TIPOT'HO3a BCIIBIIIIEK MacCOBOTO Pa3MHOMKEHUSI M M3MEHEHUsSI apeaja BHja
MY T7100aJTbHOM U3MEHEHUH KJIMMATa.
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Lymantria dispar oTHOCST K BECCHHE-JIETHEH ()eHOIOTUYECKOH TrpyTIIe Hace-
KoMBIX-(utodaros [1]. Ocobu 3Toro Buia NepexuBaroT 3UMy B CTaJIUN SMOpH-
OHa, C(POPMHPOBABIIETOCS BHYTPH SIMIIEBOM 000JI0UKH. Bu1 MOHOBOJIBTHHHEIH,
SMOpHOHANbHAs Uaray3a odnuraTHas. B murepaType IMEIOTCs CBEICHUS O BO3-
MOYKHOCTH TIPEJOTBPAIICHHS JTHAITay3bl 00pabOTKOW SMOPHOHOB TPOHU3BOIHBIM
umuaazona (KK-42), uaruOupyromum cuHTe3 sxauctepounsios [2]. Bnusaue do-
TOTIEpMO/Ia HA MPOXOKJCHUE AMaray3bl HesHauuTenbHo [3]. Knaccuueckn cum-
Taetcs [4, 5], 4To BeceHHe-JIeTHee pa3BUTHE 0COOEH HEMapHOro IIEIKONpsaa 10
uMaro (BKJIFOYasi BECEHHee JIopa3BuTHE dMOpHOHOB) TpedyeT 930-990 rpamyco-
JIHei, a JleTHe-oCeHHee pa3BuTHe sull — okoio 300 rpamgyco-aHel cyMMbl d¢-
(dexruBHBIX Temreparyp (COT) npu nopore ¢ 7°C. s pa3HbIX TOMYISINAN U B
mpeeax OHOW MOMYJSIIIAN 3TH CyMMBI M TIOPOTH Pa3BUTHS MOTYT 3HAYUTEIIb-
HO OTIMYAThCS. B 4acTHOCTH, COTNIaCHO aHAJHM3y JHUTEPATypHl, MIPOBEICHHOMY
B.JI. MemkoBoii [6], COT, HeoOXoauMbIe JIsi OCEHHETO Pa3BUTHs SMOPHUOHOB,
10 JAHHBIM Pa3HBIX aBTOPOB, cOCTaBISIOT OT 260 mo 500 rpamyco-aueii. [lpu
9TOM OTMEYAIOT 3HAYUTEIHHYIO BAPHAOCIbHOCTD B IIPEAEIaX OMHOMN MOMYIISIIUH.

Apeas HEMapHOTO MIETKOIPsiAa B ITMPOTHOM TpagueHTe mpoctupaercs ot 20
10 60° ceBepHoii mmpoThl [7]. BosmoxkHOCT nomyuenust COT, HeoOxonumoii 11st
(hopMUpOBaHUS SMOPHOHA, SIBIIETCS OJHUM U3 OCHOBHBIX (DAKTOPOB, Ompees-
IOLUX CeBEepHbIE rpaHuIlbl apeana 3toro Buaa. COT, neobxoaumas ans Gopmu-
poBaHMS SMOPUOHA M Pa3BUTHUS ITOCTIMOPHOHAIBHBIX CTAIHMU, SIBISICTCS TaKKe
OIIHAM W3 OCHOBHBIX HPEIUKTOPOB B MPOTHO3HBIX MOJEISIX U3MCHEHHS apeaa
9TOTO BH/A TP IIOOATHFHOM W3MEHEHHH KIMMaTa M MHBA3MsIX Ha APYTHe KOH-
TUHEHTHI [§, 9]. B Oosee 10KHBIX YacTsaX apeana, rje JIET UMaro 5Toro BUjaa mpo-
XONUT B WioHe—wmtone [6], metHe-oceHHsisi COT MOXKET 3HAUMTENHHO MPEBHIIIATH
MUHHUMAaJIbHYIO0, HE0OX0UMYI0 AJ1st (hopMHupoBaHus sMOpuoHa. Hanbosee o6bek-
THUBHBIM METOJIOM OIpENICICHIS CpoKa JIETa UMaro, 0COOEHHO NP HU3KOH IIIOT-
HOCTH HOMYJISIMH, & COOTBETCTBEHHO U pacueta COT, momyuaemoii sMOproHaMHu,
sIBIsIeTCST (PePOMOHHEIM MOHUTOPHHT. Panee HaMu MOKa3aHO, YTO, HECMOTPS Ha
FeHETUYECKYIO JETSPMHUHAIIMIO TUATIay3bl y TOMYISIHNA Pa3HOTO MPOUCXOMKICHHS
[10], COT, momyuaemasi SMOPHOHOM B JICTHE-OCCHHUH MEPHOJT IO HACTYTUICHUS
XOJIOZIOB, BIIUSIET HA JUIUTEIBLHOCTD JUAINAy3bl, [UINTEILHOCTh BECCHHETO T0pa3-
BHUTHS SMOPHOHA U JIPY)KHOCTB BBIX0JIA T'yCEeHUIT U3 sull [11]. JlaHHBIC O BIUSHUH
9TOro (paKkTOpa Ha MOKA3aTENU PA3BUTHS MOCTIMOPHOHATBHBIX cTaauil L. dispar
OTCYTCTBYIOT KaK B OT€UECTBEHHOM, TaK M 3apy0eKHOI1 IuTeparype.

Bennunna netne-ocenneit COT MoXeT 3HAUUTEIBHO PA3IIHUaTHCS B Pa3HBIC
TOJIBI, B 3aBUCHMOCTH OT CKOPOCTH Pa3BHUTHUS T'YCEHHI 1 COOTBETCTBEHHO CPOKOB
néTa UMaro W OTKJIAJKU SIUI] — 3ECh PA3IHYMsI B CPOKAX JIETAa MOTYT JOCTUTATh
25-30 gneii [12]; a Takxke — TeMIepaTypHBIX YCIOBHH JIETHE-O0CEHHETO TIEPHUO/IA.
[Ipu >ToM Ha CeBEepHOI rpaHuIle apeaa, IPH MPOXJIATHBIX JETHHX CE30HaX, aK-
THUBHBIH JIET UMaro MOXeT MPOXONUTH 04eHb TI031HO [12]. B oTnensHbIC TONBI OH
MOXET ITPOXOJUTH B CEPEIUHE U JTaXKe KOHIIE aBrycTa. Takoii mo3aHuil IET CBsI3aH
¢ puckoM Heymobopa smoOpuonamu CIT, HeoOXonuMOH st (HOPMUPOBAHUS M-
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OpHoOHa W BIIAJICHUS €r0 B IUAIay3y, 9TO B CBOIO OYepeb, MOXKET MPUBECTH MPU
MEPUOANYECKHU MOBTOPSIIOLIUXCS MPOXJIAJHBIX JIETHUX CE30HaX K COKpAIIEHUIO
apeajia HEapHOIo IIEJIKONpsAJa Ha €r0 CEBEPHBIX I'PaHULIAX.

Lenp npencraBieHHON pabOThl — BBISICHEHHE BO3MOKHOCTH BO3JICHCTBUS Be-
JUYHHBI JieTHe-oceHHelH COT, moiay4eHHOM SMOPHOHAMHU HEITAPHOTO IICTKOIPSI-
Jla, Ha MTOKa3aTeIH Pa3BUTHA OCTIMOPHUOHAIBHBIX CTaIUI U aHATIN3 BOBMOXKHBIX
TIPUYIHH TaKOTO BO3/ICHCTBHUS B CITydae 0OHAPYKESHISL.

Marepuajbl 1 METOANUKH UCCJIeT0BAHUS

B pabote ncrnonp30Bany KIQAKH U3 ABYX MOITYISIINA HEMAPHOTO IIEIKOIIPS-
Jla: HUKHEBOJDKCKON U 3aypanbckoit. Kiaaku 3aypanbCckoil Momymnsiuy coOpaHsl
B CBepaIoBCKoif 00macTi B Oepe30BhIX HaCAKACHISIX [I0KpOBCKOTO MacTepCcKoOro
yudacTtka CBepanioBckoro jecHndectsa (56°28'16" N, 61°36'39" E) B xoH1e ntons
2011 r. (3aKITFOYUTETBHBIN TOJI APYNTUBHOM (ha3bl, IUIOTHOCTH — 10—15 Ki1agok Ha
nepeBo) U B cepeaune utons 2012 r. (pasza kpusuca, miaotHocTs — 0,1-0,2 kmaaku
Ha JIEPEeBO), B MEPUO AKTUBHON OTKIIAIKU UL caMKaMd. Kiamku HIKHEBOIDK-
CKoOil momyssiuuu cobpansl B Bonrorpaackoit 0651acTi B TOMOJIEBBIX HACAKACHU-
six Bonro-AxtyOuHCKO# moiimbl 6mu3 c. PermmHo (48°33'22" N, 44°47'43" E) B
2012 r. B Hauane aBrycta u B 2013 r. B Havase uronst. O6a roga MOMysIsys Haxo-
JIAIIACh B 3pynTHBHOH (a3e Bembimkh (10-20 kiraqok Ha 1epeBo).

CoOpaHHble KJIaJKU pa3fAessuld Ha J(Ba BapUaHTa I HAOOpa PasHBIX CyMM
JeTHE-0CCHHUX 2(P(QEKTHUBHBIX TEMIEPATYp, MOCIIE YeTO MOMEIIAH B XOIO b~
Huk npu 0...+2°C a1 npoxoxk/JICHUs XOJIO0[0BOI peakTUBAIUK quanays3bl. JlaTel
néra mMaro, cOopa KiIaJoK, IPOXOXKICHHS XOJI0I0BOI YacTH Anaray3bl U Hadaaa
BBIPAIIMBAHUS I'yCEHHI] YKa3aHbl B Ta0. 1.

Knankwu 3aypanbckoit oyt 2011 T it Habopa stetHe-ocernrx COT conep-
KaJu Npu KOMHATHOH Temmeparype 38 u 60 nHeil. I1pu cpenneit koMHaTHO TeMmepa-
Type +22...24°C nonydennsie COT nprbnmsutensHo coctaBiam 620 u 980 rpamyco-
JIHEH COOTBETCTBEHHO (TYT U JaJiee ¢ y4eToM HOporoBoi BemmuuHsl +7°C).

Krnaaku HUKHEBOIDKCKOW MONYJISANNHU, coOpanHbie B 2012 T, ¢ y4eToM cpel-
HUX TEMIIEPaTyp 3a MEPUOA MEXy OKOHUAHHEM aKTHBHOTO JIETa MMAaro caMIjoB
(KOHEI[ MIOHS), OTPEEIICHHOTO TI0 pe3ynbTataM (PepOMOHHOTO MOHHTOPHHTA U
cbopa KiagoK, Mo nosryuuts 6osnee 700 rpamgyco-nHeit netHe-oceHHux COT.
[Tocite cOopa kimaaku 3akialblBalld B KIMMATWdeckyro kamepy Sanyo MLR-
352 (Panasonic , SInmonus) npu Temneparype +24°C u Bnaxknoctu 60% Ha 46
u 70 mueit. C yyeToM paHee HaOpaHHBIX TeMIEpaTyp AJIS OJHOTO BapHaHTa 00-
mast COT cocraBuna npumepso 1 500 rpaayco-aHei, a a1 BTOpOro BapuaHTa —
1 900 rpagyco-nHen.

Knanku 3aypanbsckoil momynsuu, coopanusie B 2012 ., ¥ HUXKHEBOJIKCKON
nomyJsiuy, coopannsie B 2013 T, B mepHol aKTUBHOTO JIeTa JJIs 3aBEePIICHUS
(hopMupoBaHUs SMOPHOHA COZIEPKAIU B KIMMaTUYeCKO kamepe 26 CyTOK Mpu
24°C u Bnaxxnoctu 60% mst Habopa 430 rpagyco-maeir COT. s nabopa 60ib-
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mei netHe-ocennert COT — 1 230 rpagyco-aHel — 9acTh KIaJ0K AOMOIHUTETHHO
cofiep kalii B KiuMatkamepe 52 nHs. Bo Bce roabl hoTonepros B KIMMaTH4eCKOH
Kamepe cocTaBisil 16 4 — 1eHb, 8 4 — HOUb.

TaOnuia 1 [Table!]
XpoHosioruyeckasi cxeMa BAPUAHTOB IKCIIEPUMEHTA
[The chronological scheme of the experiment options]

COT, nonyueHHbIe
Jlet camiioB | COop ki1amok 5MOpUOHAMU Tomemerue Hasano
(aucno (aucio, MecsIn) (rpamyco-Hu) [IIOK BrIparBanti
Ton ’ » v pany . B X0JIO- TYCEHHI]
[Year] MECSIIT) [Harvesting [Sum of effective J—— [Starting
[Male flight egg mass temperatures (SET), . terpill
(day, month)] (day, month)] derived by embryos [Puttlng cees caterpriar
in the fridge] cultivation]
(grade-days)]
3aypanbckas nomyssius [Ural population]
620 05.09 30.01 2012
2011 |19.07-10.08 29.07 980 27.09 02.02 2012
430 08.08 08.02 2013
2012 |03.07-20.07 13.07 1230 2009 10.02 2013
HwxneBormkckas nmomyssuust [Volga population]

1500 16.09 23.03 2013
2012 | 04.06-27.06 01.08 1900 0910 31032013
430 03.08 26.01 2013
2013 | 14.06-22.07 08.07 1230 24.09 31.01 2013

Bpewms 3aBepmieHnst qmamay3pl M Hadaja JIPY>KHOTO OTPOXKICHHS TYCCHHI]
OLIGHUBAJIU 110 PE3YIbTaTaM PErysipHOTo (Yepe3 Kax/ble ABe HEelleIn) BhICTaBIIe-
HUS 9aCTU KJIaJ0K Ha OTPOXKICHHE B KIIMMAaTHICCKYIO KaMepy TIpH TeMIIeparype
+24°C u Bnaxnoctu 60% nociue 1,5 Mecsa Xoi0J0BOH peakTUBALUU KaXXI0TO
13 BApUAHTOB.

BripanBanue ryceHuI U3 KIaJ0K HaYuHAIU B MIEPHOJ IPY>KHOTO OTPOXKJIe-
HUS (JOJIsI OTPOIMBIIUXCS TYCEHUIT 3a 2 JIHS He MeHee 2/3 oT 00IIero KoJIHJecTBa
SIMLI, BBICTABJICHHBIX Ha oTXoxxJeHue (He meHee 300 1UT.), KOrJa AJUTEIHHOCTh
BECEHHETO JTOPa3BUTHS SMOpPHOHA BaphbHpOBasia He3HAUUTEIbHO. ['yceHun obe-
WX TIOMYJSALXN BbIpAIIMBaIN KaK B TPYNIIOBOM, TaK U B OIMHOYHOM PEXHUME CO-
JIepXKaHus Ha UCKyCcCTBeHHOU murarenbHoU cpeae (MIIC) [13] B aByx Bapual-
Tax: 1) crangapTHOM U 2) ¢ J00aBleHNEeM KpHCTaloruapara cyiabdara sxenesa
(FeSO,x7H,0) u3 pacuera 150 mr ma 500 r cpesibl, B KIIMMAaTUIECKOH Kamepe npu
temmneparype +24°C u Bnaxzoctu 60%, ¢poronepuoa: 16 4 — neHp, 8§ 4 — HOUb.
Bapuant UIIC ¢ nmobasieHnem FeSO4X7H20 BBEJICH B CBSI3M C TE€M, 4TO paHee
HaMHU OTMEUEHO CHMKEHHE BBDKMBAEMOCTH Ha CTAHAAPTHOM KOpME TYCEHHII 3a-
YpaTbCKOH MOMYISINHA W YBEIHMUCHHE MOTPEOHOCTH BO BHEUIHUX AKTHBATOPAX
CBOOOJTHOPAIUKANBHBIX MTporeccoB [14], uTo, Mo Bceil BUAUMOCTH, BBI3BAHO XO-
JIOZOBBIMH CTPECCAMH B TEUCHHE Pa3BUTHS T'YCEHHUI] NPUPOIHON MOIYISINH B
2006-2008 rr. B st roasl B HEepHO Pa3BUTUSI T'YCEHUI (Maii—HIOHbB) CpefHe-
CYTOUHBIE TEMIIEpaTyphl A0 ABYX Henmenb He momaumanuch Boeime +10...11°C.
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HobaBnenne cynbgara xeneza — CHIBHOTO KaTaln3aTopa OKHCIUTEIHHBIX IPO-
LIECCOB — B MCKYCCTBEHHYIO ITUTATENIbHYIO CPEAY CHUMANO JAHHBIN CHHIPOM: OT-
MEYaJOCh COKpAIICHUE BPEMEHH Pa3BHUTHS, YBEINICHUE MACCHl KyKOJIKHU, CHIDKE-
HHE CMEPTHOCTH. Vcnonp30BaHue Kak OJMHOYHOTO, TaK U IPYMIIOBOTO PEXUMOB
BBIPAIIMBAHUS 00YCIIOBICHO 3HAYNTEIEHBIME Pa3IMIHAMHE B TIPOSIBICHIN Y dekTa
TPYIIB B 3aBUCUMOCTH OT aJaNTAIOHHBIX XapaKTEPUCTUK MOMY/ISIUH, KOTOPbIE
MOTIIH TTOBJIUATH HA PE3YABTATHI P IPYIIIOBOM PEKIME BhIparmBanus [15].

BeripammyBanue TyceHUIl B IPYNIIOBOM PEKUME MTPOBOAMIN J0 OKYKJIMBaHHUSA, B
OIMHOYHOM PEXHME — JI0 3-TO BO3pacTa, MOCIIEe Yero NX JUKBUINPOBAIH, KPOME T'y-
CEHUII HIDKHEBOJDKCKOM nomyssiiuu coopa 2013 I, KOTOPBIX BBIPAIIUBAIM J0 OKY-
KJIMBaHWS. [ pynmoBoe BrIpammyuBaHUe IPOBOIIIIN IT0 CICAYIONICH CXeMe: B Yallkax
[etpu oobemom 100 M1 conepxanu 20 rycenun 1-ro Bo3pacta, 10 rycenury 2-ro
BO3pacTa, 5 ryceHuil 3-ro Bo3pacTa, 3 ryceHHUIsl 4-ro Bo3pacTa, Mo 2 T'yCEHHUIIbI
5-ro ¥ MOCNeIyIOMUX Bo3pacToB. [Ipu 0MMHOYHOM BEIPAIMBAHUY A0 3-TO BO3pac-
Ta BKJIIOYUTEIIFHO TYCEHHUI] BRIpaniBaiy B yamkax [lerpn oosemom 10 M1, B 1amb-
HelimieM, 10 OKyKIuBaHus, — B damkax [lerpu oobemom 100 M. B Teuenue skc-
TIepIIMEHTA MTPOBOIVIIH YIET BO3PACTOB I'YCCHHUII, BPEMS ITepexo/ia Ha CIIC YOI
BO3pacT, rubeb 0co0ei, ONpeaesIn Mo KyKOJIOK U 3aMepsUTH UX Maccy.

Yuer COT, mony4eHHON NMpH BECEHHE-JETHEM Pa3BUTHH 0COOCH HEMapHOTo
LIENKONPsAA 0 UMAaro U MOIy4eHHON 3MOpHOHAMM, MPOBOAMIN HAa OCHOBAHUU
ydeTa CpOKOB JIETa CaMIOB (TOYKa OTCYETa — MEMaHa JieTa — OKOJIO TOJIOBUHEI
0co0ei MOMYIIAIMY 3aBEPILIIIN PA3BUTHE) C UCTIOIb30BAHUEM ITOCYTOUHBIX MTOTO/-
HBIX JJAHHBIX MeTeocTaHIuil I. EkateprnaOypra u r. Bonrorpana [16]. Otuet mody-
yeHHbix COT Benu 70 aThl epexojia CpEeAHECYTOUHBIX TeMIieparyp depes + 7°C.

Yuer cpokoB JIETa CaMIIOB HEMAPHOIO LIEIKOIpPAIa HA CEBEPHOU TpaHULIE
apeana (1. EkarepunOypr u ero okpectHoctn) nposoauiu ¢ 2010 mo 2015 r. ¢ mo-
MOIITBIO 3aKPBITHIX (PEPOMOHHO-MHCEKTHINIAHBIX JIOBYIIIEK THIIA «MOJIOYHBIH Ta-
KeT», ¢ nucnencepamu, coaepxxammmu 500 MKr (+)-aucnapiropa (Iporu3BOACTBO
CIILA). JIoByIIKH yCTaHOBIMBAINA HEMOCPEACTBEHHO B ropoje (FOro-3amnaaHbrii
paiion . ExatepunOypra, fganee — «ropojckas MUKpPOHOMYJISIHS») U Ha BTOPOM
kmtomeTpe UycoBckoro TpakTa (KOJICKTUBHBIHN caf «3amamy, qanee «Ipuropo-
Hasi MEKPOTIOMYJISLNs ). JIOBYIIKM IPOBEPSIIN OJIMH pa3 B A€Hb (YTPOM).

Jns aHanm3a BO3MOYKHOTO BIHSHHS TEIUIOBOTO 3arpsi3HEHUsS ypOaHU3HPO-
BaHHOH Cpesbl Ha MOKA3aTeNU Pa3BUTHUS MOCTIMOPHOHAIBHBIX CTaAUi Hemap-
Horo menkonpsiaa [17, 18] B 2010 1. oceHbI0 COOpaHBI SIMIIEKIAJKH HETapHO-
ro MIEIKONPsAa B JECOHACAXKACHUSAX 01M3 03. [myxoe (20 kM B 10r0-3amagHoOM
HampapJeHUHU OT T. ExatepmHOypra — «iecHas MHUKPOMOMYISIs») U B [lapke
um. 50-netus BJIKCM («ropoackas MUKpONOMy/sinusy). JlecHble HacaxaeHUs
6113 03. [TTyXoro mpeAcTaBIeHBI COCHOBO-0EPE30BBIMHI HACAKICHUSIMHE C TOJTeH
KOPMOBBIX IIOpoJ Oepe3sl noBucioi (Betula pendula Roth.) u mymmmcroit (Betula
pubescens Ehrh.) B coctase gpeBoctost okomo 30%. [Tapk nmpencTaBieH cMmemran-
HBIMH HACaXJCHUSMH, KOPMOBasi Ioposia — Oepesa noBuciast — cocranisieT 20%
npeBocTost (oxoio 200 nepeBbeB). ['yceHuIr U3 coOpaHHBIX KIIAJ0K BBIPAIIMBATIH
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B TPYIIIOBOM PEXHUME Ha JIBYX BapHaHTaX CPEIbl, aHAJIOTHIHO BBIIICTIPUBEICH-
HOU METO/IMKE.

Jliis cratuctrdeckoit 00paboTKH Marepuaia UCTIOIb30BaHbl ONOMETPHUYCCKUE
METO/IBI C IPUMEHEHHUEM SIIEMEHTAPHON OMKUCATEIbHON CTATUCTHUKHU, TUCIICPCH-
OHHOTO aHaJIn3a B CTaHapTHOM nakeTe mporpamm StatSoft STATISTICA 6.0. for
Windows. JlaHHBIE peCTaBICHBI B BUAE CPEIHETO apU(PMETHUSCKOTO CO CTaH-
JAPTHON OITHOKOM.

Pe3ysbTarsl HcceqoBaHNus U 00Cy:KIeHIe

BrisiBiieHre BO3MOXKHOTO BIUsIHUS JieTHe-oceHHer COT, nmoixydeHHoi a3MOpH-
OHaMM HEMAapHOTO IIENKOIps/a, Ha MOKA3aTeIH PAa3BUTHS MOCTIMOPHOHAIBHBIX
CTaMii TECHO CBSI3aHO C YTOUHCHHEM aAaNTalMOHHBIX MEXaHU3MOB B 3aBUCHMO-
CTU OT IIUPOTHOTO MPOHCXOXKICHUS MOMYJISIIH, YTO, B CBOIO OUEpE/lb, IPUBO-
AT K HEOOXOMMMOCTH KOPPEKINH MTPOTHO30B BIHMSHUS N3MEHEHUS KIIMMara Ha
WHBAa3UiTHbIE TPOLIECCHI.

[IpoBeneHHbIC HAMHU HCCIEAOBAHUS TTOKA3aIH HAJTHINE CTATHCTHUCCKU 3HA-
YUMOTO BIUSHUS JIeTHe-oceHHell COT, momydeHHOI sMOpHOHaMH, Ha MOKa3are-
JIM Pa3BUTHS T'yCEHHUII HA CIICAYIOIINI Ce30H. B TO ke BpeMsI aHaIH3 TOTyYeHHBIX
PE3yIbTaTOB MOKA3aj, YTO MPOsIBICHUE BIUSHUS JeTHe-oceHHuX COT Ha moka-
3aTeN POCTa U Pa3BUTHS ITOCTIMOPHOHATIBHBIX CTaIUH HETIAPHOTO IISITKONPSIa
pas3nudaeTcs B 3aBUCUMOCTU OT POAMTENILCKOM MOMy/siuu, rofa coopa U Belu-
YyuHbI JIeTHe-oceHHel COT.

B 3aypanbckoif momyasinuu Haubojiee 3HaUMMBbIE PA3IHUusl B JUIUTEIBHOCTU
Pa3BUTHS TYCCHHUI] 10 OKYKIUBAHUS M Macce KyKOJIOK IPH TPYIIIOBOM BBIpAIIU-
BaHMM OTMEUEHBI NP 3HAYUTEIBHOHN pasHulle B JeTHe-oceHHell COT (ximaaku
2012 1) Ha oboux Bapuantax MIIC (cm. Tabmn. 2). Cample YCTOWYHMBBIC pa3iiu-
YHs — B JJIUTEILHOCTH Pa3BHUTHUS, BHE 3aBUCHMOCTH OT BapHaHTa MHUTATEIBHON
cpensl. [Ipu 3TOM OCHOBHO# BKJIQA B pa3nuyivsi BHOCUT JUTHTEIFHOCT PAa3BUTHS
B MJI/ILIUX BO3PACTaX.

OTMeueHHBIE pa3IuIrs B Macce KyKOJIOK MEX Ty BApHaHTaAMH, MTOTYIUBIIAMH
pa3nuuHyio JeTHe-oceHHI0 COT, mo-BUIUMOMY, SIBISIFOTCS ONOCPEIO0BAHHBIM
(P PEeKTOM 3aBUCHMOCTH MACCHl KYKOJOK OT JJIHTEIEHOCTH Pa3BUTHS T'YCCHHIL.
Tak, paHee HaMu AJIs1 3aypaIbCKON MOMYJISAIMY MOKA3aHa OTPULIATENbHAs, HO He-
BbIcOKas (—0,53) xoppensnus MeXIy CpelHel IUTMTEIbHOCThIO Pa3BUTHS Tyce-
HUII ¥ cpeiHel Maccoil kykonok Ha MIIC B pa3Hble Tobl BEIPALUBAHUS B IEPUOJ
nenpeccun yucieHnoctu L. dispar (¢ 1994 o 2003 ) [11]. Ha omocpenoBanHyto
CBsI3b Macchl Kykosiok ¢ COT yka3bIBaeT U OTCYTCTBHE pa3IMuuil MPU BhIpaIy-
BanuM rycenun Ha UIIC B BapuaHTe ¢ nobOaBieHneM cynbdara xenesa (KIaaKu
2012 r.), rne B IeJIOM CKOPOCTh pa3BUTHUS OoJiee BHICOKA, IO CPABHEHHUIO C BapH-
anToM Ha crarnaptaon UIIC.

Pesynbratsl BhIpaliUBaHUS [YCEHHUI] U3 TEX K€ BAPUAHTOB B OJUHOYHOM pe-
xuMe (Tabm. 3) mokasany, 9TO W B OTOM CIydae IPH 3HAUYUTEIHHOW PasHUIIC B
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netHe-oceHHeld COT, momydeHHOH B SMOPHOHAIBHOM MEPHOJIE, OTMEUCHBI pa3-
JUYUS B JAIUTEIBHOCTH pa3BuTus rycenun muaammx (I-11) Bozpacros. To ecth
pasnmunsi, 3aUKCHPOBAaHHBIC MPH TPYIIIOBOM BBIPAIIMBAHHUU, COXPAHSIOTCS U
MIPU OJJUHOYHOM.

Tabmnuia 2 [Table2]

IMoka3aTren pa3BUTHS FyCEHUI H Macca KYKOJIOK oco0eii HemapHoro uieJKonpsja,

BbIPAIlIeHHBIX B IPYNIIOBOM pe:KHMe U3 KJIA/I0K, COOPaHHBIX B apeaJie 3aypaJjibCKoi
NOMYJISLUU ¥ NOJyYuBIINX pa3inyabie CIOT
B JIETHEe-0CEHHHUI Nepuoj MocJie OTKJIAAKH SHILL

[Larva development indices and pupa weight of gypsy moth individuals reared
in groups from egg masses collected in the Trans-Ural population area with different
sums of effective temperatures in summer-autumn period after oviposition]

Kmankm 2011 1. Kmanku 2012 1.
[Egg mass, 2011] [Egg mass, 2012]
y IIurarenpHas cpena [Artificial diet, AD]
OKasaren UIIC+Fe** UIIC+Fe**
[Parameters] HIIC [AD] [AD+Fe>'] HITIC [AD] [AD+Fe*]

Jlerne-ocennsst COT, rpanyco-auu [Summer-autumn SET, grade-days]

620 980 | 620 980 430 | 1230 | 430 | 1230
N nexonuoe, mwr. 100 75 100 75 100 80 100 | 80
[N primary]

JlnurenbHOCTH pas-

BATHA 0 3-TOBO3- | 503 | 223 | 122 13,3 20,2 | 256 | 153 | 21,8
pacta, 1HH £0,5a | £0,6b | £03a | £0,4b | 0,6a | £0,8b [+0,5a|+0,7b

[Development duration
until the 3" instar, days]
BroxkuBaemocts 10
3-ro Bospacta, % 62 | 57 | 9 99 73 60 | 78 | 75
[Survival rate until the
3" instar, %]
PazButne 10 oxy-
KJIMBAHUS §, IHU 55,5 52,8 36,5 38,4 48,3 54,4 41,6 | 49,1
[Development until +1,5 +24 | +0,7a | 0,6 b | £1,2a | £1,2b [£1,0a|£1,0b
pupation @, days]
PasButne 10 oxy-
KIMBaHUSA &, JTHU 50,5 55,4 31,7 31,9 44,1 53,7 39,5 | 46,1
[Development until +2.0 +29 +0,5 +0,6 +0,8a | £3,5b [£1,0a| +1,3b
pupation ¢, days]
Macca kykonku @, mr | 1061 981 1310 1334 1016 830 806 837
[Pupa weight @, mg] +77 +51 +43 +59 +49a | £70b | +47 | +47
Macca kykonku &, mr | 391 327 526 479 432 342 376 386
[Pupa weight §, mg] +83 +21 +16a | +15b | +14a | £25b | £15 +33
BroxuBaemocTs 10
OKYKIIUBAHN, 7o 34 31 89 97 65 47 77 | 70
[Survival rate until
pupation, %]
TTonosoii nHAEKC
[Sexual index] 0,59 0,39 0,55 0,60 0,57 0,46 0,55 0,66
QA
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OkoHuaHue Tab 2 [Table2 (end)]

Kmanku 2011 1 Kmanku 2012
[Egg mass, 2011] [Egg mass, 2012]
N [TurarensHas cpena [Artificial diet, AD]
oKa3areiau UTIC+Fe** UIIC+Fe**
[Parameters] HIIC [AD] [AD+Fe>] HIIC [AD] [AD+Fe>]

Jlerne-ocennsst COT, rpapyco-auu [Summer-autumn SET, grade-days]
620 980 620 980 430 1230 | 430 | 1230

Koi-Bo Bo3pacTos
y I'YCEHHIL, P 6,8 6,6 5,7 5,8 6,1 6,2 5,9 6,1
[Number of instars +0,1 +0,2 +0,1 +0,1 +0,1 +0,1 +0,1 | +0,1
in caterpillars,?]
Kos-Bo Bo3pacToB
y Tycenu, & 5,9 6,5 5,1 5,0 5,8 6,2 5,4 5,9
[Number of instars +02a | £0,1 b | +0,1 +0,1 +0,1a | £0,1b [£0,1a|+0,1 b

in caterpillars, 9]
IIpumeuanue. JlaHHBIC TIPEJCTABICHBI B BHJE CPEIHETO apU(METHYECKOTO CO CTaHIapPTHON

OIINOKOM; CTaTUCTHYESCKU 3HAYMMBbIE Pa3JINyusl BHYTPHU €KEroHOro Bapuanra cpeasl (p < 0,05)
MOKa3aHbl Pa3HbIMM OyKBaMH, CTATUCTHUECKHM 3HAUYMMBIX DA3NUYUi 1O BBDKMBAEMOCTH U

MI0JIOBOMY MUHJIEKCY HE YCTaHOBJIEHO.

[Note. The data are presented as the arithmetic mean with the standard error. Statistically significant
differences in the annual medium version (p < 0.05) are shown by different letters; no statistically significant
differences in the survival rate and sexual index are observed].

B 10 xe Bpemst oOpamaet Ha ce0st BHUMaHUE TOT (DAKT, 4TO MPU HEOOJIBIIOM
pazmuunn B netHe-ocenHe COT (xmamku 2011 1) B OMMHOYHOM pEXHMME BEI-
pauuBanust Ha oboux BapuanTtax MIIC pasznuuus OTCyTCTBYIOT, @ B TPYIIIOBOM
pexxume (cM. Tabi. 2) OTMEUeHBI CTAaTUCTHYCCKU 3HAUUMEBIC Pa3THUHS JIITHTEIh-
HOCTH Pa3BUTHsI TyceHHI 10 3-ro Bo3pacTa B 1-2 aud. [Ipu 3HaunTenbHOM pas-
TUYUH B JIeTHe-0ceHHeH COT B OMMHOYHOM pEeKUME TH Pa3ININs COCTABISIOT
3,54 nus, a B rpynnoBoM — 5—6 nHel. To ecTh npu TPyMNIOBOM BBIPAIIMBAHUU
MIPOMCXOANT JOMONHUTEIHHOC 3aMEIJICHE PA3BUTHS B MIIAIIINX BO3PACTaX Ty-
CCHHII, SMOPHOHBI KOTOPBIX MONYy4YmIn OoJiee BBICOKYIO JeTHe-oceHHI0I0 COT.
MexaHn3M 3TOTO SBICHUS B HACTOSIINI MOMEHT HE SICEH.

B nenom mo pesyneraTaM aHaiau3a MPOBEJCHHBIX BBIPAIMBAHUN MOXHO 3a-
KITIOYHTH, YTO TYCEHHIBI 3aypaIbCKOM TOMYISINN TIPU 3HAYUTEIHHOM yBEIIHUe-
Huu netHe-oceHHedt COT, momy4eHHoi AMOpHOHAMHU, TEMOHCTPHUPYIOT 3aMel-
nenHoe pazutre. GakT 3aMeUIeHAs Pa3BUTHS HE 3aBUCHUT HU OT COCTaBa KopMa,
HU OT PEKUMa BBIPAIIMBAHUS U CBSI3aH, B IIEPBYIO OUEPE/Ib, C 3aMEATICHUEM Pas3-
BUTHS B MITQJIIIAX BO3PACTaX.

BrlpamuBanue ryceHuUl] HIPKHEBOJKCKOI MOMYJISAINY C PAa3HOU JIETHE-OCEH-
et COT mamo mMeHee OTHO3HAYHEIE, IO CPABHEHUIO C JAHHBIMH, MOTYICHHEI-
MU IIPH BBIPAIIUBAHUY T'yCEHUI] 3aypalbCKOM MOMYIISIIUU, PE3YIbTaThl (Talu. 4).
B cityuae nomyveHust sMOprHoHaMHU B 000MX BapHaHTax OOJBIIION JIeTHE-0CeHHEH
COT u He3HauWTENbHOU ee pa3HUIBl MEXIy BapHaHTaMH pa3iuduil B Mopdo-
(PU3UOIOTHUECKUX MTOKA3ATEIIX MOCTIMOPHOHATIBHBIX CTAHI HE OTMEUCHO BHE
3aBucumocTH ot cocraBa UIC (xragku 2012 r).
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Tabmnuma 3 [Table 3]
JMTeIbHOCTH Pa3BUTUS U BBIXKHBAEMOCTh I'yCEHUI] HEMAPHOTO HIeJIKONpsaa,
BbIPallleHHbIX HHAUBHAYAJbLHO 10 3-T0 BO3pacTa U3 KJa/10K, COOpaHHBIX B apeaJie
3aypaJibCKOi MOMYJISAIIMY M HOIy4YHBINNX pasauinbie COT
B JIeTHe-0CEeHHHUI Mepuoj nocjie OTKJIAAKH UL
[Development duration and survival rate of gypsy moth larvae reared individually until
the 3" instar from egg masses collected in the Trans-Ural population area with different
sums of effective temperatures in summer-autumn period after oviposition]

Kmankm 2011 1 Kmangxku 2012 1.
[Egg mass, 2011] [Egg mass, 2012]
- [Murarensuas cpena [Artificial diet]
oKazaresu
UIIC+Fe** UIIC+Fe**
[Parameters] HIIC [AD] [AD+Fe>] UIIC [AD] [AD+Fe*]

Jletne-ocennsisi COT, rpagyco-mau [Summer-autumn SET, grade-days]
620 980 620 980 430 1230 430 1230

40 40 40 40 50 40 50 40

N ucxogsoe, IIT.

[N primary]

JlmaTensHOCTH

passuTHs 710 3-TO 204 | 202 | 11,7 | 11,4 | 16,6 | 20,8 | 12,9 | 164
BO3pAcTa, AHA +0,5 | 40,6 | +0,3 | 0,3 | +0,6a|+0,7b | +04a | +0.8b

[Duration until

the 3" instar, days]
BrokuBaeMocTs
210 3-T0 Bospacta, % | g3 100 | 100 | 100 | 82 90 92 88
[Survival rate until the
3 instar]
Ipumeuanue. JlaHHBIC TIPEICTABICHBI B BHJIE CPEIHETO apH(PMETHYECKOTO CO CTaHAAPTHOMH
OIIMOKOMN; CTATUCTUYCCKU 3HAUNMBIC Pa3JInYHsl BHYTPH €:KETOAHOTO BapuanTa cpeabl (p< 0,05)
MMOKA3aHbl Pa3HBIMU OYKBaMH; CTATHCTHYCCKH 3HAYUMBIX PA3IUYUil [0 BBDKHBACMOCTH HE
OTMCUYCHO.

[Note. The data are presented as the arithmetic mean with the standard error. Statistically significant
differences in the annual medium version (p< 0.05) are shown by different letters. No statistically significant
differences in the survival rate are observed].

He ormeueHo u paznuuuii o AMUTENBHOCTH Pa3BUTHA T'yCEHMI] B MIIAIIINX
BO3pacTax MpU OJWHOYHOM BbIpamiuBaHuu (Tabn. 4, 5). Ilpu 3HaYUTENHHON
pasuuiie etHe-ocennet COT mexay Bapuantamu (kinanku 2013 r.) oTMed4eHO
JIOCTOBEPHOE yBEIMYEHUE ITTUTEILHOCTH PAa3BUTHS CAMOK U3 BapuaHTa ¢ 00JIb-
moi netHe-ocennet COT kak Mpu rpymnmoBoM, Tak U IIPHU OJIMHOYHOM BBIPAIIH-
BaHUU. Y CaMIIOB TaK)K€ OTMEUYEHO YBEIUYEHHUE JJIUTEIbHOCTH Pa3BUTHUS, HO
HemocToBepHOE. [lpn 9TOM yBenmn4eHne UINTEIEHOCTH Pa3BUTHS 0co0eH Tpo-
HCXOJIUT HE 3a CUET YBEIUYCHHUS JTUTEIbHOCTH Pa3BUTHUS TYCEHHUI] B MIAAIINX
BO3pacTax, Kak y 3aypajlbCKOI MOMYJIALMHU, a 32 CUET YBEIMUYEHUS IIUTENIbHO-
CTH Pa3BUTHUSA CTAPLINX BO3pacTOB. OTMEUEHO TAK)Ke CHIYKEHHE MACChI KYKOJIOK
npu Ooutbieit ietHe-oceHHe COT, HO Takke CTAaTHCTUYECKH He 3HadnMoe. To
€CTh y TYCEHHMI] HUKHEBOJDKCKON monyasuuu 3G PexT BIUSAHUSA JOTOIHUTEIb-
HBIX JIeTHe-OoceHHNX COT BBIpakeH 3HAYMTENBHO ciadee, UeM y TYCEHHII 3a-
YPabCKOM MOMYIISIIIHH.

KaxoBbl 5x€ BO3MOKHBIE IPUYMHBI 3TUX MEXKITONYJISALUOHHBIX OTIUYUI?
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TabGnuima 4 [Table 4]
Iloxa3arenu pa3sBUTHS I'yCEHUI] H MAcCa KYKOJIOK HENMAPHOIo IEJIKONpPs/a,
BBIPAIIEHHBIX B OJUHOYHOM H IPYIIIIOBOM peKHMe U3 KIAI0K,
co0OpaHHBIX B apeaJjie HU/KHEBOJIKCKOH MOMYJISIUU U TOJYYUBIINX
pazanunbie COT B j1eTHe-0CeHHUIT MepPHo Moc/ie OTKJIAAKH U1
[Larva development indices and pupa weight of gypsy moth individuals reared individually

and in groups from egg masses collected in the Lower-Volga population area with different sums

of effective temperatures in summer-autumn period after oviposition]

Kmanku 2012 1.
[Egg mass, 2012]

Kiagxu 2013 .
[Egg mass, 2013]

I'pynmoBoe BbIpanBanue
[Group cultivation]

I'pynnosoe
BBIpAIlUBAHHE

OuHOYHOE
BBIPALIMBAHUC

IMoxkasarenn [Group cultivation] | [Single cultivation]
[Parameters] IMurarensHas cpena [Artificial diet]
UTIC+Fe**
UIIC [AD] [ADHFe] UIIC [AD] HIIC [AD]
Jletne-ocennsass COT, rpagyco-aau [Summer-autumn SET, grade-days]
1500 | 1900 | 1500 1900 430 1230 430 1230
N uexommoe, . |1y | go 100 | 80 100 100 50 50
[N primary]
Pasputue 10 3-ro
BO3pacTa 21,2 19,5 21,0 20,4 20,2 19,7 16,7 17,7
[Duration until the | +0,8 +0,8 +0,7 +0,1 +0,9 +0,5 +0,6 +0,7
3" instar, days]
BrpkuBaemocTh
110 3-ro Bo3pacra,
% 54 74 53 66 82 85 92 94
[Survival rate until
the 3 instar]
Pa3Burue 110 oxy-
knmBaHus, qau, Q| 62,8 65,3 50,6 47,1 62,3 69,1 61,8 67,9
[Development until | +4,0 +3,7 +1,5 +1,3 | x14a | £1,7b | £1,7a | £2,3b
pupation Q, days]
PasButne 10 oxy-
xnuBanus, quu 3 | 54,0 49,0 47,1 45,1 58,0 60,1 57,4 63,4
[Development until | £2,3 +3,6 +1,4 +1,4 +1,5 +1,0 +2,4 +2.5
pupation &, days]
ga;‘;a KYKOTIKH 1 598 | 626 | 1109 | 1262 | 992 | 844 | 1418 | 1237
[Pupa weight 2. mg] +77 +99 +80 +79 +64 +60 +109 +122
Macca Kykoaku
&, Mr 254+11|343+49 435425 (421423 | 377422 | 33518 | 432429 | 398+30
[Pupa weight &, mg]
BepkrBaeMocTb 10
OKYKIMBAHIA, %0 | g 20 | 47 | 52 64 69 82 82
[Survival rate until
pupation]
[TomoBoii HHIEKC
[Sexual index] 0,57 0,63 0,43 0,49 0,55 0,49 0,49 0,49
QU+
Koi-Bo Bo3pacToB
YIYOCHHL, § 93,0 5170:0.3(6,940,1 |7,1£0,1| 6,9+0,1 | 7,120,1 | 6,940,1 | 7,020,1
[Number of instars
in caterpillars, 2]
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OkoHYaHuE Taba 4 [Table4 (end)]

Kmanku 2012 1. Kmankn 2013 1.
[Egg mass, 2012] [Egg mass, 2013]
['pynmnosoe OpnuHO4HOE

I'pynmoBoe BIpamuBaHue

o BbIpaIllUBaHHE BBIPAIIMBAHIC
Ioxkasarenu [Group cultivation] [Group cultivation] | [Single cultivation]
[Parameters] IIurarensuas cpena [Artificial diet]
+Fe?*
WIIC [AD] I?Iging ] WTIC [AD] WIIC [AD]

Jletne-ocennsst COT, rpaayco-aau [Summer-autumn SET, grade-days]
1500 | 1900 | 1500 1900 430 1230 430 1230

Kos-Bo Bo3pacTos
y rycenn, & 6,0+0,0|6,2+0,3|6,3+0,1 | 6,3+0,1 | 6,3+0,1 | 6,3+0,1 | 6,3+0,1 | 6,5+0,1
[Number of instars
in caterpillars, 9]
Ilpumeuanue. JlaHHBIE TIpEICTABIEHBI B BHJIE CPEIHETO apH(YMETHYECKOTO CO CTaHAAPTHOH
OIIMOKOH; CTATUCTUYECKH 3HAYMMBbIE pa3IM4Hs €XeromHoro BapuanTta cpensl (p < 0,05)
MMOKA3aHbl Pa3HBIMU OyKBaMH; CTATUCTUYECKU 3HAYUMBIX PAa3JIMUUii 10 KOJMYECTBY BO3PACTOB
y TYCEHHLL, BBIKUBAEMOCTH U MOJIOBOMY MHJIEKCY HE OTMEUEHO.

[Note. The data are presented as the arithmetic mean with the standard error. Significant differences in the
annual medium version (p < 0.05) are shown by different letters; no significant differences in the number
of instars in caterpillars, survival rate and sexual index are observed].

Bo-1miepBrIX, TOMYISIINE HAXOIIIICH B pa3HBIX (pa3ax TUHAMUKA YHCIEHHO-
cTU: B 3aypajnbckoi momyssiiuu 2011 T — mocneaHuit rof 3pyNnTUBHOMN (a3kbl,
2012 1. — mepBbIii TOIT Kpr3uca. B HIKHEBOIDKCKOH monyssiiuy — o6a roga (2012
u 2013 rr) — spyntuBHas ¢aza. Mor g 3TOT (hakT MOBIUATH HA PE3ylbTaThl?
Bnonue BepositHo. Ho B 2011 1. 3aypanbckasi mOMyIsius €1ie HaXOAWIach B
SpYNTUBHOH (a3e, U TeM He MEHee MPU BBIPALIUBAHUYU T'YCEHUI] B IPYIIOBOM
PEKUME MO OTACTHHBIM TOKA3aTeIsIM AP PEKT BIUSHIS JONOTHATEIHHOH JICTHE-
ocenHeil COT Ha mokaszarenu pa3BUTHUs T'yCEHHUI] OTMEUEH, B TO BpeMs KaK y Ty-
CEHUI] HKHEBOJDKCKOU Tormyssiiuu (kiaaku 2012 1.) Takoit 3 ekt moaHOCTho
OTCYTCTBOBAL.

[Ipu aToMm netne-ocennsist COT B 2011 1. y SMOPHOHOB 3aypajibCKOM IMOMYIIs-
nuu 1 B 2012 1. — HUKHEBOJDKCKOW MOMYJISINY CYIIECTBEHHO MPEBBIIIAIa MU-
HUMAJIEHO HEOOXOJIMMYIO JIJIsl SMOPHOHATIBHOTO Pa3BUTHS M yXOjaa 3MOpHOHA B
Jquanasupytomee cocrosaue. To ecTb (hakTop BiusHUA (ha3bl AMHAMUKU YHCJICH-
HOCTH TpeOyeT AOMONHUTEILHOTO W3y4YeHHS. BO-BTOPBIX, MIMPOTHOE PACIONO-
KEHUE MOMyNsuid. PalfoH, B KOTOpOM OTOOpaHbl KIaJKU 3aypajbCKON MOIMyJIs-
LMY, HAXOJUTCS Ha CEBEPHOM I'paHUIIE 30HbBI BCIIBIILIEK MACCOBOI'O Pa3MHOKEHHUSI.
B Goiee ceBepHbIx paifonax 3a 50 jet HaONIOACHUI BCOBIIIEK HUKOTAA HE QUK-
cupoBanu. CeBepHas TpaHUIA pAaCIIPOCTPAaHEHUs BUIA pacronaraercst B 150 km
ceBepHee, Ha mupote I. Huxuero Taruma, rie B (hepOMOHHYIO JIOBYIIKY IOMa-
JAJIMCh eMHUYHBIe caMIbl. Kak Mbl OTMeUanyu BbllIE, OJIYYEHHUE JIETHE-OCEH-
Heit COT, HeoOxoauMoit A71st GOPMUPOBAHUS SMOPHOHA, SBISETCS OJHUM U3 OC-
HOBHBIX (DaKTOPOB, ONIPEACIIIIONINX CEBEPHBIE TPAaHUIIBI apeasa 3Toro Buaa. [Ipu
MIPOXJIQAHBIX JIETHUX CE30HAX JET UMAro MOXKET HAYMHATLCS O4eHb 1Mo31HO [11].
B otnenbHble TObI MBI OTMEYAJIM MACCOBYIO OTKJIAJIKY UL CAMKaMU B CEPEIUHE—
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KOHILIE aBrycra. To ecTh IIPU COXPaHEHUH MIPOXJIaJHBIX JETHUX CE30HOB B Teye-
HUE HECKOJIBKHX JIET U IIPU OTCYTCTBUU PEAKLIMU MOIMYJISLUN HA TEMIIEpaTypHbIE
PEKUMEBI IpH (HOPMHUPOBAHNHT IMOPHOHOB BEIIMKA OMACHOCTh HCUC3HOBEHHS BHIA
B 3TOM yacTH apeasia. B TakoM cirydae yCKOpeHUe pa3BUTHs T'yCEHUI] ITPU MOJY-
YeHHH SMOpHOHAMK MaJiol jieTHe-oceHHer COT MokeT OBITh peakiiueit Ha STOT
(hakTop. AZanTUBHOE 3HAYEHHE ITOM peaKkIMi — MUHUMH3AIIMs PUCKOB HEXBATKH
netHe-ocenHerd COT mist popmupoBanust SMOpHUOHOB. To €cTh KOPPEKTHEE TOBO-
PUTH HE 0 3aMeJICHUHU Pa3BUTHU I'yCEHUI] [TPH YBEIMYEHHUH JieTHE-0CeHHUX COT,
a 00 YCKOpPEHUH Pa3BUTHSI IIPU MX CHIDKCHUHN 10 KPUTHIECKUX BEITUINH.

TabGunuima 5 [Table 5]
JIMTeIbHOCTD Pa3BUTHS U BLIXKHBAEMOCTH I'yCEHUI] HEMAPHOT0
IIEJIKOMPSI/Ia, BbIPAIEHHbIX HHAUBHAYAJIbHO 10 3-T0 BO3pacTa U3 KJIA/10K,
coOpaHHBIX B apeajie HU’KHEBOJIKCKOM nonyasiuuy B 2012 r. ¥ noJry4uBIINX
pazanunbie COT B j1eTHe-0CeHHUIT MepPuo Moc/ie OTKJIAAKH UL
[Growth duration and survival rates of gypsy moth larvae reared individually until the
3 instar from egg masses collected in the Lower-Volga population area in 2012 with
different sums of effective temperatures in summer-autumn period after oviposition]

[TurarensHast cpena [Artificial diet]
UIIC [AD] | UIIC+Fe? [AD+Fe?']

IT
[P(;I::;a:t::]/l Jletne-ocennssa COT, rpagyco-n1Hu
[Summer-autumn SET, grade-days]
1500 1900 1500 1900

N HCXOJIHOE, INIT. 50 50 50 50
[N primary]
JnuTenbHOCTh pa3BUTHS, THU
[Development duration until 15,040,6 15,14+0,5 13,3+0,3 13,0+0,4
the 3" instar, days]
BrokuBaemocts, %
[Survival rate until the 3" instar] 96 92 98 90

Ipumeuanue. JlaHHBIE TIPEICTABIEHBI B BHJIE CPEAHETO apH(PMETHYECKOTO CO CTaHAAPTHOH
OIINOKOH.
[Note. The data are presented as the arithmetic mean with the standard error].

15 FO’KHBIX TONYJSUANA TaKOW CLHEHAPUI NMPAKTUYECKH HEBEPOSITEH, U PEaK-
s 9TUX 0co0eil Ha cHiKeHue JieTHe-oceHHer COT MmoxeT Tubo 0TCyTCTBOBATH,
00 OBITh KpaliHe He3HaYuTeIbHOH. COoIvIacHO TaHHBIM (HePOMOHHOTO MOHHUTO-
pUHra, MPOBEJCHHOTO B AyOOBBIX HAacaxACeHUSIX Boiro-AXTyOWHCKON MONMBI B
tedenue geThipex JieT (¢ 2010 mo 2013 1), muk n€Ta camIloB B JIOBYIIKH TPH-
XOIIWJICS B Pa3HbIE TOJbI Ha MEPHOJL C CEPENHBI UIOHS J0 CEPEAMHBI UIOJIs. AHa-
JIU3 TIOTOTHBIX YCIOBHH ITOCIIE JIETA IMAro IOKa3all, YT0 SMOPHOHBI TOTYIHIH OT
1 000 mo 1 750 rpagyco-aHeit netHe-ocenneit COT.

[IpoBepHTH 3TH MPEATOIOKEHHUS B €CTECTBEHHBIX YCIOBUSAX KpaifHE CI0KHO
10 MHOTUM TNIPUYHMHAM: U3MEHEHHE HOPMBbI pEaKkuy MonyJsiuuu Gpuiuiodara, u3-
MEHEHHUE (PCHOJIOTHU KOPMOBOTO PACTEHIS M CBSI3aHHOE C HEil M3MEHEHHE OHOXH-
MHUU JIUCTBBI, c1a0asi MPOTrHO3UPYEMOCTh AJIUTEIHHOCTH Pa3BUTHs T'YCEHHUI] KaKk
o COT, tak u 1o ¢eHoNmorMmyeckuM jaraMm [6]. Kpome Toro, st BO3MOXKHOCTH
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BBISIBJICHUS BIUSHUS JieTHe-oceHHe COT Ha mokasaTeny pa3BUTHS T'yCEHHII B
€CTECTBEHHBIX YCIIOBHUSIX HEOOXOIMMO HAIMYIHE CAMOTO SIBIICHHS CHIDKCHUS JICT-
He-oceHHUX COT 1m0 KpUTHYECKOTO 3HAUCHHMS, YTO BOSMOKHO TOJBKO Ha CEBEp-
HOU rpaHulie apeana. [Ipy 3TOM IUIOTHOCTh MOMYJISIUU JTOJDKHA OBITH TOCTATOY-
HOM, YTOOBI TOJYIUTH BO3MOKHOCTH IPOKOHTPOJIMPOBATE JIET IMAro ¢ MOMOIIIBIO
(epOMOHHBIX JIOBYILIEK M COOpATh KIAJAKH JJIsl KOHTPOJIS JUTUTEIBHOCTH Pa3BU-
THSI TYCEHHII B TaOOPAaTOPHBIX YCIOBHSIX. B HacTOSAIINI MOMEHT MBI pacriojiara-
€M JIaHHBIMU, B JOCTATOYHON CTEIICHH COOTBETCTBYIOUIMMHU ITUM TPEOOBAHUSIM,
MIOJTYYECHHBIMH B XO/I¢ MOHHTOPHHTA HEMApHOTO IIETKONPsAAa B HACAKICHUIX
r. ExatepunOypra u ero oxpectnocreii B 2010-2015 rr.

DepOMOHHBII MOHUTOPHHT JIETA CAMIIOB HEMAPHOTO HIEJKOIPSIa B TEUCHUE
LIECTH JIET JaJ CIEAYIOIUE Pe3yabTaThl YIOBOB (TaluI. 6).

3a uckmrouenuem 2012 u 2013 rr., 3adukcupoBaHa pasHHIA MEKITY IMTHKaMU
néra B ropone u npuropoze. B 2010 1. oHa cocrasisiia (o MeanaHe jeta) 7 AHeH,
B 2011 1. — 12 gneit, B 2014 . — 9 gHEH, mpy STOM B 3TOT TOJ] YIAOBUCTOCTH B TO-
pone HezHauuTenbHa — 8§ caMioB (cM. Tadi. 6). ITo manueiM 2015 1. mpoBOAUTH
KaKOW-THOO aHATN3 Pa3IMuui B IETE CIIOKHO, TaK KaK YJIOBUCTOCTh U B TOPOJIE, 1
B IIPUTOPOJIE KpaitHe He3HauuTesbHa (3 U 5 CaMI[OB COOTBETCTBEHHO).

BnmsiHne ypOaHm3anny Ha TeMIIEpaTypHBIH PeXXUM TOCTATOYHO XOPOIIO W3-
BecTHO. DYHKIIMOHUPOBAHUE TOPOICKUX KOHITIOMEPATOB BJICUET 3a COOO0I TeIlio-
BOE 3arpsi3HeHUe, GopMHUpYsl crienu(pUISCKU TeMIIepaTypHBIH peXuM B ypOa-
HU3UPOBAHHBIX MPUPOTHBIX COOOIIECTBAX (JICCOMAPKH, MPHUIOPOIHBIC JICCHBIC
MaccuBBI). Pe3ymsraTroM m3MEHEHNs TEITOBOTO OaaHca SBISETCS 00pa3oBaHIe
«TEIJIOBOM IIATIKM» — CJIOs TEMJIOro Bo3ayxa BeicoTol 10 200 M, uTo 00yCi0B-
TUBaeT 0ojiee BHICOKYIO TEMIIEpaTypy B TOPOJE IO CPaBHEHHIO C IIPHTOPOTHOM
30HO# (BbIe Ha 0,5-5,0°C) [16, 17]. deHonornuecKkuii CIBUT B KPYITHOM TOPOJIE
B YCJIOBUSIX FOXKHOHM Talru cocTaBisieT y Oepe3bl OBHUCIIOH, 0 CPaBHEHUIO C 3a-
TOPOIHBIMU HACaXACHUSAMH, OKoJIO 4—5 nHell [19]. DTu cBeneHus moATBEepKIa-
FOTCS ¥ HAITMMH HAOMIOJCHUSIMHU 33 (DEHOJIOTHEW PACITyCKaHHUs JINCTBBI Oepe3bl
MOBUCIIOH B I. ExarepuHOypre U ero OKpeCTHOCTSX.

Hawm mpexncraBnsercs, uto He Oeps B pacyeT MOMYISAIMOHHBIC TTOKa3aTeln
¢butodara, 0ObSICHUTH CIABHUT B JIETE CAMIIOB B IIPUTOPOJIE TI0 CPABHEHHUIO C TO-
ponoM (hEHOIOTHYSCKUMHI PA3THIMSIMA KOPMOBOTO PAaCTEHHS MOKHO TONBKO JIJIS
nanabix 2010 1 2014 tr. (7 u 9 nueit). [loutn nByxHenensHbiid casur B 2011 . u
orcytcTBue pasinmuuii B 2012 . u ocoderHo B 2013 T. ¢ 3TOW MO3UIUHN HE 00b-
SICHUMBI.

3umoit 2011 1. 7S BBISIBICHHSI BO3MOKHBIX MOP(HODHU3HOIIOTHYECKUX Pa3iiv-
YH TOPOJICKON M JIECHOW MHKPOIOIMYJISIUIA MPOU3BECHO BBIPANHMBAHUE I'yCe-
HUI] HETTApHOTO MISTKOTPsIA O CTAANN UMaro U3 KIaJ0K TOPOICKOM U JECHON
MUKPOTIOYJISIIHHA.

Kaxk yxe oTMeueHO B METOIHKE, paHee HAMH YCTaHOBJICHO CHIDKCHHE BBIKH-
BAaeMOCTH Ha CTAaHJIAPTHOM KOPME I'YCCHHUI] 3aypPalIbCKOM MOMYJISIUN H YBEIIHUC-
HHUE MOTPEOHOCTH BO BHEIIHNX aKTHBATOPaX CBOOOAHOPATUKAIBHEIX MPOIIECCOB
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[14], gaTo, IO BCe# BUANMOCTH, BBI3BAHO XOJIOIOBBIMHU CTPECCAMHU B TEUECHUE Pa3-
BUTHS TyCeHUI] npupoaHoi nomyssiuuu B 2006-2008 rr. B 3Tu roasl B nepuon
Pa3BUTHS TYCCHUII (Mali—HIOHB) CPETHECYTOYHBIC TEMITEPATypHI 0 ABYX HEIEIh
He nopHumanuck Beime +10...+11°C. [loGaBnenue cynbdara xene3a — CUIbHO-
TO KaTanan3aTopa OKUCIUTEIBHBIX IPOIECCOB — B UCKYCCTBEHHYIO ITUTATEIBHYIO
Cpely CHUMAJI0O OTMEUEHHBIH CHHAPOM: OTMEUATIOCh COKPAIIEHUE BPEMEHHU pas3-
BUTHS, YBEINIECHIE MAacChl KYKOJIKH, CHIKEHIE CMEPTHOCTH.

TabGnuma 6 [Table 6]
Pacnpenesnienue yJioBoB caMII0B HENAPHOT'O HIEJIKONPs/Ia (PePOMOHHBIMH JIOBYIIKAMHU
B ropoje u npuropoge r. Exarepunéypra B 2010-2015 rr.
[Temporal distribution of male catches into pheromone baited traps in urban and rural stands
of Yekaterinburg in 2010-2015]

Tonbl yuera [Year]
2010 2011 2012 2013 2014 2015

< d = g = & = & = &= g =
5|37 8E|SE| 5E S| 55|87 EE |2 88| E7| &%
28|8C| £E2| 80| £2|8C| £2|8C| 52|85 2| 80| 2
S|~ an | <K= an |<~=| an |~=| agnn |~ an |~=| an
5 a = = == == == =
N VII0B caMIIOB 3a Ce30H, IT. [Male catch per season, pieces]

207 267 | 38 | 168 | 16 | 46 |664 | 801 | 8 | 38 | 3 | 5

Pacnipenenenne ynosa caMIiOB 110 JataMm y4deTa, %o
[Distribution of males catches according to accounting dates,%]|

04.07| 7 3 0 0 12 0 0 0 0 0 0 0
08.07] 0 1 3 0 0 0 0 0 0 0 0 0
12.07| 7 0 3 0 35 2 0 0 0 0 0 0
16.07] 9 0 0 0 41 41 0 0 0 0 33 0
20.07| 14 2 5 0 12 44 0 0 0 0 0 0
24.07| 30 15 8 1 0 9 0 0 0 0 67 0
28.07| 16 14 40 10 0 2 38 31 0 0 0 20
01.08] 12 38 29 20 0 2 47 41 20 0 0 0
05.08] 5 21 0 6 0 0 15 25 20 0 0 40
09.08] 1 4 0 16 0 0 0 2 40 24 0 0
13.08] 0 1 13 39 0 0 0 1 0 8 0 20
17.08] 0 0 0 9 0 0 0 1 20 11 0 0
21.08] 0 0 0 0 0 0 0 0 0 29 0 20
25.08] 0 0 0 0 0 0 0 0 0 13 0 0
29.08] 0 0 0 0 0 0 0 0 0 5 0 0
02.09] 0 0 0 0 0 0 0 0 0 11 0 0

PesynbraTs! BelpamuBanus (Tadi. 7) moka3anu OOJbIIYI0 BEDKHBAEMOCTh 0CO-
Oeli ropoJICKOM MUKpPOTIONYJISAINY Kak Ha ctannaptHor UIIC, Tak u va UIIC ¢ no-
OaBneHreM cynbdara jxkernes3a Mo CpaBHEHHIO ¢ 0COOSMH JIECHOH MUKPOIIOIMYJIs-
un. Takum 06pa3oM, MOKHO ¢ YBEPEHHOCTBIO TOBOPUTE 00 OTCYTCTBHHU OCTPOM
MOTPEOHOCTH B HK30TEHHBIX aKTHBATOpPax CBOOOIHOPAAMKAJIBHBIX MPOILECCOB Y
oco0eil U3 TOpOACKOH MHUKPOIOIMYIISINH, TOTa KaK 0COOH JIECHOH MHKPOIIOITY-
JISUM COXPAaHUIM HEOOXOAMMOCTh B TIOJOOHBIX KOMIIOHEHTaxX kopma. B To ke
BpeMs1 JJIsl HAC BaXHO (B COOTBETCTBHUH C IICTBIO JTAHHOTO MCCICAOBAHUS), UTO
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Ha 000X BapHaHTaX CpeJl TYCCHHUIIBI JIECHOH MUKPOOMYIISIIH Pa3BUBAIHCEH HA
3—5 nmHeil MoJblie, YeM T'YCCHHUIIBI TOPOJCKON MUKPOIOMYIISIUHA. TO €CTh JABYX-
HeJlenbHas pa3HuIa B iikax Jiéta B 2011 r. HEPOTUBOPEUNBO OOBSICHSIETCS CyM-
MapHBIM 3PPEeKTOM cABHUra (PEHOIOTHU KOPMOBBIX TIOPOJ U Oojiee UTUTEIbHBIM
Pa3BUTHEM JICCHOW MHUKPOITOITYIISAIINH.

Pacuer npubnusurensHoit netHe-ocenHel COT, nomyueHHoi sMOprOHaMH B
pasubie Tonbl, 1 COT BeceHHe-TIETHETO Pa3BUTHS O0COOCH JI0 CTAAMKU UMAro Mpo-
U3BOJWIIM NIpH nopore +7°C, Hauano oTcyera — MeinaHa jéra caMmios (Tali. 8).
B npuBeneHHBIX JaHHBIX oOpariaeT Ha ceds BHUMaHue TOT (akt, uto COT Be-
CCHHE-JICTHETO Pa3BUTHs B OOJIBIIMHCTBE CIIyYacB 3HAYUTEIILHO MEHBIIIE KJIaCCH-
qyeckoit [4, 5] — 930-990 rpaayco-aneld. Bo3MOKHO, 3TOT (akT CBsI3aH ¢ ajarTa-
LIUOHHBIMH XapaKTePUCTUKAMU TIOMYJISIIIMK Ha CEBEPHOM IPAHUIIC apeaa BUa.

TabGunuima 7 [Table 7]
Pazimmuns B mopdodusuosiornyeckux nokasareasx ocodeii HemapHoro
IIEJIKONPSIAA PA3HOIO 11012, BLIPALIEHHBIX B IPYNIIOBOM Pe:KHUMe
Ha AByX BapuanTax UIIC u3 ki1aiok, coOpaHHBIX B TOPOACKHUX
U NPUTOPOAHBIX HacaxaeHusX I. Exarepun0ypra, knaaku 2010 r.
[Differences in morphophysiological indices of individuals of different
sex reared in groups on two types of artificial diet
from egg masses collected in urban and rural stands of Yekaterinburg in 2010]

T'opoackas Mukponomyasus Jlecnast Mukpononynsuus
[City micropopulations] . [Forest micropopulations] .
IToxazarenn HIIC+Fe** UTIC+Fe**
[Parameters] HIC[AD] [AD+Fe*] VITIC [AD] [AD+Fe*]
Camipl Camku | Camupsl | Camku | Camipl | Camku | Camipl | CamMku
[Males] |[Females]| [Males] |[Females]| [Males] |[Females]| [Males] |[Females]
Macca ky-
KOJIKU, MT 441 1257 477 1334 522 1087 548 1794
[Pupa weight,| =*15a +81 ab +l6a +99b | +67ab | £63a | £15b | £72¢
mg|
PasBurne
TYCEHHUIL,
ITHH
[Caterpillar 36+ 40,7 30,9 33,7 42,1 45,9 339 136,5+0,9
develop- 09a +1,3a +0,8b | £1,4b | £0.8¢c | £0,9¢ | H0,8a b
ment until
pupation,
days]
BrnkuBae-
MOCTb, %
[Survival 94 97 78 85
rate until
pupation]

Ilpumeuanue. JlaHHBIE TIPEICTABICHBI B BHAE CPEIHETO apH(METHUECKOTO CO CTaHJapTHOM
omuOKol; OyKBaMM ITOKa3aHBI CTATUCTHUYeCKH 3HaunMble (p < 0,01) pasmuuus 3HaueHWH B
mpeziesiax OJJHOTO IMOKa3aTelsl JIsl KaXKI0To MoJia (CaMIlbl i CAMKH 3aIIaBHBIMU U MTPOTIHCHBIME
COOTBETCTBEHHO).

[Note. Different letters show significant (p < 0.01) differences of values within one parameter for each
individual (males and females by capital letters, correspondingly). The data are presented as the arithmetic
mean with the standard error].
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3nauntensHoe ymenbiieHne COT pa3BUTHS TPOMCXOAMIIO TOCHE TOJO0B, B
koTopele JeTHe-oceHHne COT dopmupoBanus 3MOpUOHA TOCTUTATH MHHUMYMa
[20], HEOOXOaMMOTO JIJIsl Pa3BUTHS SMOpPUOHA U Tepexona B auanaysy (2011 r. —
npuropon; 2014 — ropox u mpuropon). bonee cymectBennsle konebanus COT
BECCHHE-JIETHETO pa3BUTHs oTMedeHbl B nipuropoe (1 031-879 rpanyco-naHeit),
37IeCh e OTMEUEHBI Oosee cymecTBeHHbIe konebanus COT npu GpopmupoBaHun
ambOpuoHa (633—188 rpamyco-mHeit). KoppeiaunoHHBIH aHAIH3 JIETHE-OCCHHUX
COT pannesmOpuoHanbHOro passutust 1 COT, HAKOMICHHBIX 3@ MEPUOJ Pa3BU-
THS Ha CIICIYFOIINI Ce30H, MOKa3all 3HAYMMYIO TIOJIOKHUTEIBbHYO CBsI3b (r = 0,82,
p <0,05), T.e. uem Menb1e eTHe-0ceHHIsE COT, Tem ObICTpee pa3BUTHE CIEAYIO-
IIEero MOKOJICHUSI. DTO MOXKET ObITh 00YCIIOBIICHO KaK BIMSHUEM 0TOOpa ocoleit
T0 JUINTEIBHOCTH PA3BUTHS, TaK ¥ MPSMBIM BO3/IEHCTBIEM HAKOIIIGHHBIX JIeTHE-
ocerHnx COT Ha IIUTETHHOCTH PA3BUTHS CICAYIOIINX CTAIHA 0COOCH.

TabGunuima 8 [Table 8]
Mennana aar j1éTa caMIOB HENIAPHOI0 LIEJIKONPSIa, CYMMbI
3¢ ¢eKTUBHBIX TeMIepaTyp, HapaHHbIe 0CO0SIMH B TeYeHHE
BeCeHHe-JIeTHero pa3BUTHSA 10 UMATUHAJIBLHOM CTaJNHU, U IVIOTHOCTH KJIA10K
B FOPOJACKHUX U NPUTOPOAHBIX HacaxaeHusx r. Exkarepundypra
[Median of flight dates of gypsy moth males, sums of effective temperatures
(SET), received during spring-summer period of development to imago and
egg mass density in urban and rural stands of Yekaterinburg]

. COT, HakoIIeHHEIE
Menuana nar néra JleTHe-ocennue
3a CE30H IPH pa3-
CaMmIoB HemapHoro | 110 MMarH- COT, nakomieHssie | [IIOTHOCTH K110k,
Tox LIeJIKONpsiia HATEHON CTALII SMOpPHOHAMH, IT./AEPEBO
[Median of flight dates aNbHON cTaju, rpaayco-IHu [The density of egg
yHera of the male gypsy IpanyCco-IHH1 [Summer-autumn mass, number / tree]
[Year] h [SET development to
moth] adult, grade-days] SET, grade-days]
Topon |IIpuropon| Topoxn |IIpuropoxn | T'opox |IIpuropox| T'opoxn |IIpuropon
[City] [Suburb] [City] [Suburb] [City] [Suburb] [City] [Suburb]
2010 | 23.07 30.07 874 1031 642 533 0,04 0,01
2011 | 28.07 09.08 838 943 465 360 <0,008 0,01
2012 | 14.07 17.07 850 906 689 633 <0,008 0,005
2013 | 29.07 29.07 882 882 488 488 0,03 0,01
2014 | 09.08 18.08 855 951 284 188 0,008 0,005
2015 | 23.07 02.08 772 879 410 304 <0,008 | <0,005

HaubGonee BeposTeH 0TOOp MO ATUTENBHOCTH pa3BUTHA y ToKoseHus 2014 .
B atoT rox B ropoze €T 3aBepIIMIICS BO BTOPOH IeKa/Iie aBrycCTa, a B IPUTOPOJIE —
B HauaJse ceHTA0ps. Bo3MoxkHO, SMOpHOHBI OONbIIIEH YacTH KIaJJ0K HE MEePEKUIN
3uMOBKY. B 2015 . B TOByIIky u B TOpO/ie, U B MIPUTOPOJIE TIOTAIATH STUHUY-
Hble caMIibl. Kitazok mpu oceHHeM yueTe 00HapyKUTh He yrnanoch. Koppemnsius
Mexy JetHe-oceHHed COT, momydeHHOH SMOPHOHAMU, U IJIOTHOCTBIO KIIAJIOK
Ha CIEAYIOIUH Toj] TaKKe OUCHb BBICOKA (AJIS1 MPUTOPOAHON MUKPOMOMYIISIIHU
r=10,93, p <0,05).
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3akir0ueHne

TemrmiepaTypHbIC yCIOBHS B TICPUOJ] THAITAY3bI BIUSIIOT HE TOJIBKO HA MPOXOXK-
JICHHE «3UMOBKU» SMOPHOHAMH HEMApHOTrO MICIKONpsIa, HO U Ha JalbHeHIne
3Tanbl OHTOTeHe3a ocobeil 3toro Buma. [lpm cHwkeHuu netHe-ocerHed COT,
MoJlyyaeMoi SMOPHOHAMU, YCTAHOBIIEHO CHIKEHHUE JUIMTENIbHOCTH PAa3BUTHUSA TY-
CEHMII JIBYX reorpaduuecKux MOMYISIIAN: HIPKHEBOIDKCKON (IIEHTpalIbHAS YacTh
apeaja) U 3aypasibCKoi (ceBepHas TpaHMia apeana). [Ipy cXOKuUX TEHACHIUSIX
B Pa3JIMYMK TIOKa3aTeJIel pocTa W Pa3BUTHS TYCEHHUIl, B 3aBUCUMOCTH OT TIONY-
YEHHBIX SMOpHOHaMH JieTHe-0CeHHUX COT, BBIPaKEHHOCTh 3TUX pa3IHyuil 3Ha-
YUTEIHHO BBINIE B 3aypalIbCKON TOMYISIIAK. DTH Pa3IHuds B PEaKIMH 0COOCH
MOMYJSIUA Ha TeMIepaTypHbIe YCIOBHs OCTE OTKIAJIKU SUI] CAMKAMH MOTYT
OIPENeNAThCS IMUPOTHBIM MTPOUCXOXKICHHEM. boree 3HauuTeNnbHas peakius Ty-
CEHMII 3aypaIbCKOM MOMYIAIUN Ha CHUKeHue JieTHe-oceHHel COT MoxeT ObITh
00yCIIOBJICHA TEM, UTO Ha CEBEPHOU IPaHHUIIE apealia HermapHoro MISIKOIPsIia BbI-
COKa BEpOATHOCTD MONIyueHUs: aMOpuoHamu JieTHe-oceHHeld COT, Hemocrarou-
HOW ISl MX ITOJTHOTO (POPMHUPOBAHMUS, YTO IPUBOIUT K PUCKY COKpAICHUS ape-
ana. Pe3ynbTarhl MIECTHIETHETO MOHUTOPHHIA CPOKOB JIETA CaMIIOB HEIIApPHOTO
MIEITKOIIPsIIa Ha CEBEpHOW I'paHuIle apeaiia (3aypaibCKasl IOMYJISIHs, TOPOJCKast
Y IPUTOPOIHAS MUKpoTonyJisiuuu I. EkatepunOypra) MoryT ObITh HEMPOTHUBOpE-
YHUBO OOBSICHEHBI C OTHUX ITO3UIIHMN.
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Ponomarev VI, Klobukov GI, Napalkova VV. The dependence of the morphological and physiological
indices of Lymantria dispar (L.) (Lepidoptera: Lymantriidac) postembryonic stages from temperature
conditions during embryogenesis. Vestnik Tomskogo gosudarstvennogo universiteta. Biologiva — Tomsk
State University Journal of Biology. 2016;3(35):107-127. doi: 10.17223/19988591/35/7 In Russian,
English summary

Vasiliy 1. Ponomarev, Georgiy I. Klobukov, Viktoriya V. Napalkova

Institute Botanic Garden, Ural Branch of the Russian Academy of Sciences, Yekaterinburg, Russian
Federation

The dependence of the morphological and physiological indices of
Lymantria dispar (L.) (Lepidoptera: Lymantriidae) postembryonic
stages from temperature conditions during embryogenesis

In the light of global climatic changes the urgency of refining the adaptive
mechanisms of insect survival in the northern part of their range increases. Gypsy Moth
Lymantria dispar (L.) is considered to be a spring-summer phyllophagous-insect species.
Individuals of this species overwinter in the embryonic stage inside the eggshells. It is
classically considered that summer-autumn development of the gypsy moth embryo
requires about 300 grade days with a threshold above 7°C. The summer-autumn sum of
effective temperatures (SET) that is received by embryos may significantly vary both
with weather conditions of summer season and for different populations or inside the
range of one population. The aim of this work was to determine the possible effect of
this factor on development indices of gypsy moth larvae and to analyze the possible
causes in case of such effect.

In this work we used egg masses from the Trans-Ural and the Lower-Volga
populations of gypsy moth.We collected clutches of the Trans-Urals population in
Sverdlovsk oblast in birch plantations (56°28'16"N, 61°36'39"E) in late July 2011.
Clutches of the Lower Volga population were collected in Volgograd oblast in poplar
plantations of the Volga-Akhtuba floodplain near Repino village (48°33'22"N,
44°47'43"E) in early August 2012 and in early July 2013. The collected egg masses
were divided into two variants for getting different sums of summer-autumn effective
temperatures at +24°C, following which egg masses were placed in refrigerator
at 0...+2°C for passing through the cold reactivation of diapause. After diapause
completion we carried out laboratory rearing of larvae from these egg masses in climatic
chambers at +24°C and humidity of 60% with using artificial diet for rearing. Under
natural conditions we assessed the seasonal distribution of gypsy moth male flight in
2010-2013 using pheromone-baited milk-carton traps with dispensers that contained
500 mkg (+)-dusparlure (produced in the USA). For calculation of the sum of effective
temperatures of natural populations’ development we used weather stations’ data of
daily average temperatures in Yekaterinburg and in Volgograd. The biometric methods
with using elementary descriptive statistics in the StatSoft STATISTICA 6.0 software
package were used for statistical processing of collected data.

We analyzed the effect of the sum of summer-autumn effective temperatures,
received at gypsy moth embryonic stage of development, on larvae development duration
after overwintering, depending on latitudinal origination of population (northern border
of the area - the Trans-Ural population and the central part of the area - the Lower-Volga
population). We showed that the lowest sum of summer-autumn temperatures had the
most significant influence on gypsy moth development in the northern population.
We suggested that a significant response of larvae of the Trans-Ural population to the
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decreasing of the sum of summer-autumn effective temperatures can exist due to the
fact that it is highly probable that embryos receive the sum of summer-autumn effective
temperatures which are not sufficient to complete the development on the northern
border of gypsy moth area that can result in extinction and subsequent area reduction.
From these positions we analyzed the results of a six-year monitoring of gypsy moth
flight period on the northern border of the area - the Trans-Ural population, urban and
rural micropopulations of Yekaterinburg, and laboratory rearing of larvae from these
micropopulations. We concluded that findings do not contradict the previously stated
assumption.

Funding: This work was supported by the Comprehensive Program of the Ural
Branch of the Russian Academy of Sciences for 2015-2017 (No 15-12-4-19).

The article contains 8 Tables, 20 References.

Key words: sum of effective temperatures; duration of development; pupa weight,
pheromone monitoring; diapause.
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BoicoTHO-n0sicHas nuddepeHHALMA HACETCHUSA
NTHI] HeHTPaJIbHOI YacTu Bepxosinckoro xpedTa
(BocTrounasi Cubups, Poccus)

ITy6nukanus noxrorosnena mnpu nopaepxkke rpanra PH® Ne 14-50-00029.

Ipoananuzuposarivl 9KONOUYEeCKUe ocobennocmu 6bICOMHO-NOACHOUL
oughpepenyuayuu Hacenenus nmuy 6 2OPHLIX YCA08UAX Bepxosnckoco xpebma.
Onpeoenerno obunue hoHOBbIX 8UO0E 0151 KAXHCAO20 U3 BbICOMHBIX NOCO8. YCMAHOBIEHO,
umo CmMpyKmypa Hacelenus nmuy u e20 GblCOMHO-NOSACHAA Oupgepenyuayus Ha
Bepxosinckom xpeome u 6 opyeux eopax Asuamcxoti Cybapkmuxu 6ecbma CXOOHbI.
B obcneoosannvix paiionax Bepxosinckoeo xpebma enezoumcesi 67 6u008 nmuy, 6 mom
yycne 62 6u0a — HA HOACHOM MAKPOCKIOHe U 42 — na cegeprom. Budosoe 6oeamcmeo
U NIOMHOCMb HaceneHus: nmuy cokpawaiomes ¢ evicomoul: om 409-544 ocobeui/
KM? 6 eopHo-maedichom nosice 00 56—126 — 6 2onvyosom. Cxo0cmeo HacenreHuss nmuy
CeBEPHOCO U I0JICHO20 MAKPOCKIOHO8 MAKCUMANLHO HA YPOBHE 20PHO-MAEHCHOO
nosica (50%), munumanrbHo — Ha ypogue nod2onvy06o2o (20%). Yemanoeieno, umo
BHauUMenbHoe KONuuecmao 6uoos (22—40%) obumaem 6 wupokom ouanazoue eblcom,
oxeamuigaoujem ne meHee 08yxX GbICOMMHBIX NOSACOS.

KuaroueBsie cioBa: coodouecmea nmuy, eopvl Cegeprotl Azuu,; pacnpocmpanenue;
2COPHO-MAEIHCHBILL NOSAC; NOO2ONbYOBbIL NOAC, 20bYOBbIL NOAC, DAYHUCMUYecKue
KOMNIEKCY.

BBenenue

HWTorn npeacTaBIeHHBIX HCCIEIOBAHUN JeXKaT B chepe H3ydeHHsI IPOCTPaH-
CTBEHHOH opranuzanuu (ayHbl M HACENEHUs] NTUI[ M HANpaBICHBl HA OLEHKY
6nopaznoobpasus rop CeBepHol A3UH Ha IpEMepe MOJEIBHOTO pernoxa — Bep-
XOSIHCKOTO XpebTa. HecMoTps Ha TO, 4TO M3BECTHBI KPyMHbIE 0000IIatomue op-
HHUTOJIOTHYECKHE U OpHUTOreorpaduIeckue paboTsI o TOpHEIM paiioHaM Ceep-
HOU Asum [1-3], 3xonoro-reorpaduueckue acrekTsl (HopMHUPOBaHUS (PayHBI U
HaCceJIeHHs NTHUIl OOMMPHBIX TOPHBIX TeppUTOpHii BepxosHckoro xpedTa 10 cux
IOp U3YYEHB! HEYJOBJIETBOPUTENILHO. B mopaBstonemM OGONBIINHCTBE OMyOIH-
KOBaHHBIX OPHUTOJIOTHYECKHX PA0OT, MOCBAIMICHHBIX BepXostHCKOMY XpeOTy min
KaKUM-TIH0O €ro 4acTsaM, U3ydeHue popMUpoBaHUs (payHbl U HACETCHUS NTHUI B
YCIIOBHUSIX BBICOTHOW IOSICHOCTH HE CTABMJIOCH OCHOBHOM LEJIBIO MCCIICTOBAHUI
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[4—12]. IToaTOMY B IJIaHE TIO3HAHUS SKOJIOTHYECKUX 0COOCHHOCTEH BRICOTHO-TIO-
sicHoit muddepentmanyu ayHsl ITHI] B TOPHBIX YCIOBHUAX BepxosiHCKOTO XpedTa
3TH paboThl (parMEeHTAPHEI, a CyIIeCTByIoIIMe 0030pHbIe padoThl [13—17] reHe-
paJIN30BaHbI 110 OTHOIICHUIO K PACCMATPUBACMO TEPPUTOPHUH.

[Ipu 3ToM B chepe u3ydeHHss OHOIOTHUECKOTO Pa3HOO0pas3us MOo3HAHNE KO-
JIOrO-reorpad)uuecKux 3aKOHOMEPHOCTEeH (opMupoBanusi GayHbl M HACEICHUsI
IITHI] TOPHBIX PETHOHOB MOYKHO CYUTATh OAHUM M3 aKTyaJbHBIX BOIIPOCOB CO-
BpPEMEHHO opHUTONOrHH. Bee 3To mocmyKuito npuuuHoi opranu3amuu B 2014
n 2015 rr. akcnieunuii Ha BepXosHCKUI XpeOeT ¢ Iebio BBISABICHUS CTPYKTYPhI
(ayHbI ¥ HACEJICHUS ITUI] OCHOBHBIX BBICOTHO-JIAHIIA(PTHBIX MOSCOB PETHOHA.
[oxy4eHHbIe TaHHBIE TIO3BOJAT PACIIMPUTH OOIIHE TPEICTABICHUSI O (POPMHUPO-
BaHHU OpHUTO(AyHBI Top CeBepHOH A3uUM.

OcHoBHas 11e7h paboThl — YCTAHOBIICHUE CHEIIM(HUKN BEICOTHON TuddepeH-
[UANUU HacelIeHus] NTUI] BepxosHCKOro xpedTa Uil UCIONB30BaHMS 3TON WH-
(hopmanmy Mpu MOHUTOPHUHTE M pa3paboTKe MEp COXpPaHEHUS OMOJIOTHYECKOTO
pa3HooOpasus. DKoCUCTeMbl BepXosHCKOro XpeOdTa COXpPaHUIIUCh B COCTOSHUH,
OJM3KOM K €CTCCTBEHHOMY. Takue MPUPOAHBIC KOMIUIEKCHI, IpeAroiaras Ipe-
HUMYIIECTBCHHO €CTCCTBEHHBIC MYTH WX PAa3BUTUSA, MOXHO paccMarpuBaTh B
KauecTBE MOJCIHU JUIS PEeIICHUs (yHIAMEHTAIBHBIX MPOOIEM SKOIOTHUH U Kak
«TOYKY OTCUETay JJIsI MOCIIENYIONIET0 MOHUTOPUHTA €CTECTBCHHON JTMHAMUKH U
AQHTPOMNOTEHHOH TpaHC(hOPMAINH TOPHO-CyOapKTHIeCcKuX sKkocucteM. [locien-
HEe BEChbMa aKTyaJlbHO B CBETE IUTAHOB 00JIEe MIMPOKOTO BOBICYCHUS TOPHBIX
TEPPUTOPUI B XO3SIHMCTBEHHYIO JCATEIBHOCTD. B 3T0# cBsi3n HanbobIee onace-
HUE BBI3BIBACT AKTUBHOCTH B c(hepe TOOBIYH PYIHBIX MMOJE3HBIX UCKOMACMbIX OT-
KPBITBIM CITOCOOOM, JTOOBIYH ¥ TPAHCIIOPTHPOBKH HEPTH, CTPOUTEIHCTBA THIPO-
anekTpocTannuii. O4eHb OBICTPO MO YIPO30il MOTYT OKAa3aThCsl €CTECTBECHHBIM
OOJIMK TIPUPOJIBI CyOapKTHYECKUX TOp A3HMH, COXpaHEHHE HX OHOpa3HO00pas3us u
YCTOWYHMBOCThH BOCIPOM3BOJICTBA OMOPECYPCOB.

MaTepnam,I U METOAUKHU HCCTICT0OBAHUS

Ionessie uccnenoanus nposoauau ¢ 14 masg no 1 utong 2014 r. Ha IXKHOM
MaKpOCKIJIOHE XpeOTa B Oacceiine p. HIMHM — BTOPOCTETIEHHOTO IPUTOKA p. AJ-
nan (64°30" c.m., 132°32' B.a.) u ¢ 3 o 9 urong 2015 . HAa ceBepHOM Makpo-
CKJIOHE B paiioHe ApkadaHckoro rurato (65°43' c.mr., 130°10’ B.1.). ITogpoOHoe
onucaHue (pU3NKo-reorpauueckux ycnoBuil BepxosHckoro xpedta npuBeaeHo
B psiie MmoHorpadwuii [18-20]. B paiionax paboT 4eTKO BBIPaKEHBI TPH BHICOTHBIX
nosica: TopHo-TaexxHbIH (1o 1 000 M Hax yp. M.), moaronsuosslii (1 000—1 200 M Hazg
yp. M.) 1 TorbioBbIi (1 200—1 700 M Hax yp. m.) [21]. B npenenax roipmoBoro
osica pacIpOCTPAHEHBI FTOPHBIE TYHAPHI U TONBLOBbIE MyCThIHU. B mporecce 06-
CJICIOBAHUS YUETHl NTHI BEJIM MAPIIPYTHBIM METOAOM Ha TPAaHCEKTaX Heorpa-
HUYEHHOW MpUHBI [22, 23]. UuCIeHHOCTh BOAHBIX U OKOJIOBOJHBIX BUJIOB MITHI]
OTIPEAEIUTH IPSMBIMH TIOICUSTAMH C MOCICAYIOMNM MEPecueTOM KOJIMISCTBa



130 A.A. Pomanos, E.B. Menuxoea, E.B. Illemaxkun, B.O. Axoeénes

oco0eil Ha eTMHHUITY JUTUHBI OeperoBoi JMHUM. J[s yTouHeHUs (ayHHUCTHIECKO-
rO COCTaBa MCCIEIYEMOr0 Y4acTKa MPOBOAMIN OTIOB ITUI] TAYTUHHBIMH CETSIMU.
CyMmMapHas pOTSHKEHHOCTh YYETHBIX MapmipyToB Ha p. Hsmam cocraBmma 317
KM, U3 KOTOPBIX 147 KM — B TOPHO-Ta€KHOM M10sice, 93,5 KM — B IOJTOJIBIOBOM, 42,5
KM — B TOJIBIIOBOM, 34 KM — Ha pekax. B paiioHe ApkaqaHCKOTO IIIaTO C y4eTaMu
npoiiaeHo 50 kM, U3 KoTopbIx 20 KM — B TOPHO-TAEXHOM Hosice, 18 kM — B MOJ-
TOJIBIIOBOM U 12 KM — B TOBIIOBOM. M ccreqoBaHuMs TIPOBOIMIIN B HHTEPBAJIE BHICOT
750-1700 m Hax yp. M. JJOCTOBEpHOCTb THE3I0BAHUS OMPE/EIISUIA B COOTBETCTBUH
C KpUTEPHSIMU, PEKOMEHIOBAHHBIMIA EBPOITEHCKIM KOMUTETOM 110 Y4eTy ITuil [24].
I'ne3noBaHMe CUMTANIOCh TIOATBEPKACHHBIM MPH OOHAPYKEHUU THE3/ ¢ NTEHIAMU
WA STATIAMH, BCTPEUE B3POCIHBIX IITHI] C KOPMOM, BCTPEUE CJIECTKOB MM BHIBOIIKOB;
BEPOSTHBIM — P HAOIIOICHUH TEPPUTOPHUATIBHOTO WITH OpavHOro MOBE/ICHHS MITUIL
B TIOJXOAIINX JUTS THE3OBAHMS MECTOOOUTAHHSX, CTPOUTEIILCTBA THE3T; BO3MOXK-
HBIM — I BCTPEYE BH/IA B MOIXO/SAIINX IS THE3/I0BAHUS MECTOOOUTAHHSX.

dayHa THE3AAMMXCS NTHIl MPOAHATM3UPOBAHA 10 TPHHAIIC)KHOCTH BHUIOB
K (payHHCTHUECKUM KoMILIekcaM [25, 26] u reorpado-reHeTH4ecKUM IpyInam
[2, 27-29]. B 06enx KaTeropusx UCIOIb30BaH YCIOBHBIH TEPMHUH «ITUPOKOPAC-
npocTpaHeHHbIe BUabD». [Ipn 9ToM B KaTeropun hayHUCTHYECKHX KOMILIEKCOB 3a
IHPOKOPACTIPOCTPAHCHHBIC PUHSTHI BUABI ¢ OOIIMPHBIM apeaioM M HEesICHBIM
LEHTPOM IIPOUCXOXK/IeHNs. B kareropun reorpado-reHeTH4eCKUX Pyl IHPO-
KOPacIpOCTPAaHEHHBIMH CYMTAIN BUABI C OOUIMPHBEIM apeajioM, COBPEMEHHOE
pacrpocTpaHeHUE KOTOPBIX COBMAJAET C HECKOJIbKUMHU IPUPOIHBIMU 30HAMH.

Cx071cTBO OpHUTO(AYH CPABHUBAEMBIX PAaHiOHOB M BBICOTHBIX ITOSICOB OTIpe/ie-
JsutH 110 ko3¢ dunneHTy payHucTUIecKoH o0mHOCcTH CepeHceHa:

2
KPO = —25100%
u XKakkapa: atb
C
KOO = —100%,
a+b-c

IJIe ¢ ¥ 6 — YHCJIO BHIOB B KKAOW U3 NBYX (ayH, ¢ — KOJIMYECTBO BHIOB, 00-
mux Juist AByx (ayn [30-32]. Ilepsbim yxkassiBaercsi KOO CepeHcena, B cko0-
kax — XKakkapa. J[yst BBISIBJICHHS OTIMYUH B HACEJICHUM ITHUIl Pa3HBIX yYaCTKOB
UCIIOIb30BaH KO (UIIMEHT CXOACTBA, PACCYMTAHHBII 10 GopMmysie

a
KCH = —100% [33],
(b+c)—a
IIe ¢ — CyMMa HaWMEHBIINX W3 JBYX IOKa3aTelell OOWIHs BUAOB, OOIIHX IS
000MX CpaBHUBAEMbIX PAOHOB, b U ¢ — 001Iee OOUITHE MTUI] TIEPBOTO U BTOPOTO
palioHOB.
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B HOMeHKIIaType W P COCTaBIICHUH CITMCKOB NTHIT MbI ciieoBaym JI.C. Cre-
nausny [34]. Ha3paHust HEKOTOpBIX BUAOB NpHUHATH Mo Crucky nrun Poccuii-
ckoit @eneparum [35].

BbIsIBICHBI TOMHUHAHTHBIC U CYOJOMUHAHTHBIC BHUIBI BBICOTHBIX TOSICOB HC-
CJICZIOBAaHHBIX paHOHOB. JIOMHMHAHTHBIMH CUYUTAIIN BUJIBI, YHCICHHOCTh KOTOPBIX
cocrapuia 6oiee 10% ot oOIel MIOTHOCTH HACEICHUS BCEX BHIOB BHICOTHOTO
nosica, cyoJJOMUHaHTHBIMU — OT 1 710 10%.

Pe3y.l1])TaTl)l HCCJIeJ0BaHUA

Cmpyxkmypa ene30060u (aynvl nmuy BepxosHckozo xpedma. OnyOIuKOBaH-
HBIU TISITH JIeT Ha3aj cnucok nrui Lenrpamsaoro Bepxosiabs coctosut u3 79 Bu-
1oB [16]. Beero Ha nByX 00cie10BaHHBIX HAMHU ydacTkax [leHTpansHOro Bepxo-
SIHBSI 3aPETUCTPUPOBAHO 76 BHIOB ITHUI[ Pa3HOrO craryca npebbiBanus. W3 HUX
71 Bun — B Oacceitne p. Hamuu u 42 Buma — B pailoHe ApKayaHCKOTO TLIATO.
U3 obmiero crnimcka ntui 67 BUIOB — C MOATBEPIKIACHHBIM, BEPOSITHBIM U BO3-
MOYKHBIM THE3/I0BaHHEM (B TaJbHEHIIIEM TaKHe BUABI YCIOBHO OyleM Ha3bIBaTh
THE3/SIUMHUCS ). DTO cocTaBisaeT 88% oT Beell payHbI H3yueHHON TEPPUTOPUHL.

BuioBoii cocTaB nTuIl IByX 00CiIeI0BaHHBIX paiioHOB uMeet donee 50% cxo-
KHMX BHJIOB: OJJHOBPEMEHHO B 00a roja oTMedeHo 37 rues/smmxcs BuaoB. [pu
3TOM TOJIbKO B 2014 1. Habmromanm 25 BujoB, a B 2015 . — 5. KoaddunmenT oomr-
HocTu opHHUTO(ayH OacceitHa p. HamHM u ApkauaHckoro miato coctaBui 71%
(55%).

TakcoHoMHYeCKast CTPYKTypa rHe3/10Boi opHUTO(ayHbI BepxosHckoro xpeoTa
COOTBETCTBYET 30HAJBHBIM M JaHAMA(THEIM OCOOCHHOCTSIM PacCMaTpPHBAEMOTO
peruona. ['Hesmsimecs Buasl ntull L{eHTpanbHOro BepXosHbs SBISIOTCS mpen-
craputeysiMd 8 oTpsoB. Hambomnee pasHooOpaseH oTpsii BOPOOBUHOOOPa3HBIX
(Passeriformes), Bkirouaromuii B ceds 42 Bua, 4to cocTasiusieT 63% Bcei THe3n0-
BOI1 OpHHUTO(AYHBI. 32 HIM CIIEAYIOT Ba IPUMEPHO PaBHOZHAYHBIX OTPsIA: piKaH-
koobpasnblie (Charadriiformes), Bkirouaromuii 9 BunoB, nim 12% rae3noBoi op-
HutodayHsl, u cokonooopasusie (Falconiformes), Bkirowatommii 6 BuIoB, wiu 9%
THEe3710BOi opHUTO(ayHbl. OcTanbHbIe 5 OTPsIOB (TyceoOpasHele (Anseriformes),
kypooOpasubie (Galliformes), kykymkooopasnsie (Cuculiformes), coBooOpa3HbIe
(Strigiformes), astnooopasuslie (Piciformes)) Bxitovyaror 10 BHIOB U BMECTe CO-
cTaBIsIOT 16% OT 00Iero yuciia THe3AsImuxcs BuaoB. [Ipu 3Tom 0o Bopo-
OBUHOOOPA3HBIX U PIKAHKOOOPA3HBIX B IBYX 00CIICIOBAHHBIX PallOHAX MPUMEPHO
oauHAaKoBBI: 66 1 11% Ha p. Hamuu, 64 u 12% na Apkauanckom miaro. Cokosno-
oOpasHble 3aHUMatoT OoublIyto 70110 Ha p. Hamuu (10 u 5%). Jlonu octaibHBIX
OTPSIOB MTHIl HA IBYX YYacCTKaX OTIMYAIOTCS HE3HAUYUTEIbHO. OTpsiA cOBOOO-
Pa3HbBIX MPEICTABICH TOJIBKO B palioHe ApPKa4aHCKOTrO ILIaTo.

OpuuTodayHbl KaXXKI0TO M3 TPEX BBICOTHBIX MOSCOB BepxosHCKOTO XpelTa,
MPEeXIe BCETo, pa3iinyaloTcs KoIn4ecTBoM BUoB. Hanbosee pazHooOpas3Has u3
HUX TPE/ICTABICHA B TOPHO-TACKHOM IOSICE — B TOPHBIX JONWHAX U HIDKHUX da-
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CTSIX TOPHBIX CKIIOHOB. Ha p. HaMuu B mecHoM mosice BcTpedens! 49 u3 62 raes-
JSIIIMXCS BUIOB, UTO cOcTaBisieT 79% Bceil THe310Bo# (hayHbI pernoHa, Ha Apka-
YaHCKOM TuTaTo — 36 BUIOB, i 86% Bcex rHe3asmnmxcs BuaoB. C yBeIndIeHnEeM
BBICOTBl 3aMETHO CHIDKAIOTCS TEIIO00ECTIEYUeHHOCTh M MPOIOHKUTEIBHOCTD
0ECCHEKHOTO TIEPHO/Ia, TIOATOMY BHIOBOE OOTAaTCTBO MTHII TOXKE YMCHBIIIACTCA.
OpuutoayHa MoaAroiasIo0BOrO nosica B Oacceitne p. Hamuu oovenunser 38 Bu-
JoB, Wik 61% Bceit THe30BOH (hayHBI. BuioBoii cocTaB (hayHBI ITHIT TOITOJb-
LIOBOTO Mosica ApKauaHCKOTO TUIaTO CHUXKaeTcsi OoJee pe3ko u cocrasiser 29%
(12 BHIOB) OT THE3IAIINXCS B PETHOHE BUIOB. B 9KCTpeManbHBIX YCIOBHSX TOJIb-
oBOro nosica opuuTodayHa deqHee. B Oacceitne p. HaMHM OHa cOCTOHUT BCero
n3 16 BHJIOB MTHI], YTO COCTABISACT 26% OT 0OIIETo YUCiia THE3AIINXCS B PETH-
OHe BUIOB. B paiione ApkauaHCKOTO I1J1aTO TOJBI[OBAsE OPHUTO(AayHa COCTABISET
Tonbko 17% (7 BUIOB) OT Beelt payHBI pernoHa. DKOJIOTHIECKUE YCIOBHS CPEIIBI
Ha BEpIIMHAX MPAKTUYECKU COOTBETCTBYIOT YCIOBHSIM 30HAIBHBIX aPKTHUECKUX
TYHZP WIA 30HATBHBIX MOJSIPHBIX TYCTHIHb.

HecMmotps Ha TO, 4TO TpaHMIIBI BBICOTHBIX M0sICOB BepxosHCKoTro XpedTa n3-
BIJIACTHI, C IPOHUKHOBEHHUEM OJIHUX TOSICOB B IPYTHE, OHU TEM HE MEHEE YETKO
BBIPAXEHBI U BU3yaJbHO XOPOIIO pa3IruuuMbl. [Ipu 3TOM cMeHa BUI0BOTO COCTa-
Ba IITHII C BEICOTOM MPOUCXOMUT HE CTOIH PE3KO, a 3HAUUTEIHHO OoJiee TIaBHO,
4YTO 0COOCHHO 3aMeTHO B Oacceiine p. Hsamuu. IIpy Hamuuuy B Kax/10M MOsICE Ha-
6opa crnenn(pUIHBIX, CBOMCTBCHHBIX TOJIBKO €My IITHII COCETHIE BHICOTHEIC T10-
sica UMEIOT ¥ MHOTO 001X Bu0B. Ha p. Hamuu u3 49 rue3nsimxcs BUAOB MTHIT
B TOPHO-TaeKHOM Tiosice B 38 — B MOJTOJIBIIOBOM, 29 M3 HUX OOUTAIOT B 00OWX
nosicax. M3 38 BUJOB rHE3AALIMXCS ITUI] B TIOATOJIBLIOBOM T0sice U 16 BUIOB — B
TOJIBIIOBOM, 12 00mux Bu0B. Ha Apka4aHCKOM IUTaTO CMEHA BHIOBOTO COCTaBa
MEXK]ly TOPHO-TA€KHBIM U MOJTOJBI[OBBIM MOACAMHU IIPOUCXOAMT TOXKE MOCTEIICH-
HO. Y3 36 u 12 rHe3msmmxcs BuaoB oOmmx 10. Mexy IByMs BEpXHUMH I10-
sicaMy BHJIOBOW COCTaB MEHsETCs pe3ue: u3 12 u 7 THe3ISAINXCs BHIOB OOIIMX
Tonbko 3. Beero B monmue p. Hsamuun 3apeructpuposano okomo 50% (29 Bumos)
THE3AALINXCST BUJOB, OOMTAIOIIMX TOJBKO B OIHOM BBICOTHOM Tosice. M3 Hux
CBOHCTBEHHBI TOJBKO TOPHO-TACKHOMY IT0sICY 20, TOATONBIIOBOMY — 5 U TOJBIIO-
BoMy — 4 Buaa. Ha ApkagaHCKoM IIaTO TONBKO B OAHOM mnosice oburtaet 74% (31
BW/T) THE3/SIIIIMXCS BUJIOB, TIPH ATOM B TOPHO-TA€KHOM — 27, B TIOJITOJIBIIOBOM — 1,
a B roJIbLIOBOM — 3 BH/JA.

Ha BepxostHCKOM XpeOTe 3HaYUTEIFHOE KOIMIECTBO BUIOB OOMTAET B IIIHPO-
KOM JIMaria30He BBICOT, OXBATHIBAIOIIEM HE MEHEE JIByX BHICOTHBIX MOSICOB. Apeal
HUX IPUHUMAET SIBHO BBIPAKECHHBIA TPEXMEPHBIN Xapakrep. B gonune p. Hamun
BCEro OTMEUEHO 25 BUI0B, OOUTAIONIUX B IBYX mHosicax (40%). Ha Apkadanckom
maaro Takux BUIOB 9 (22%). 13 Tex, KTO MpearnounTaeT JABa HIKHUX Iosica, —
21 u 8 BUJOB COOTBETCTBEHHO, CPEJH KOTOPHIX B 00OMX palloHaxX IMpencTaBiie-
HBI: TATHUCTBIA KOHEK (Anthus hodgsoni (Richmond, 1907)), nmeHouka-TaIoOB-
ka (Phylloscopus borealis (Blasius,H, 1858)), uepHoronosblii uekan (Saxicola
torquata (Linnaeus, 1766)), oypseiid nposn (Turdus eunomus Temminck, 1831),
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BBIOpOK (Fringilla montifringilla Linnaeus, 1758), oBcsHKa-kpomika (Emberiza
pusilla Pallas, 1776); Ha p. HAMHU K TaKMM NTHUIIAM TaKXkKe OTHOCATCS OeJtast Kypo-
natka (Lagopus lagopus (Linnaeus, 1758)), kenposka (Nucifraga caryocatactes
(Linnaeus, 1758)), nenouka-3apuuuka (Phylloscopus inornatus (Blyth, 1842)),
coJioBel-kpacHomeika (Luscinia calliope (Pallas, 1776)), cuaexBoctka (Tarsiger
cyanurus (Pallas, 1773)) u ap., a Ha ApkayaHCKOM ILIaTO — CEPOroJIoBasi TanvKa
(Parus cinctus (Boddaert, 1783)) u oObIkHOBeHHAS TTycTenbra (Falco tinnunculus
Linnaeus, 1758). O6umx BUIOB ABYX BEPXHHX MOACOB Ha p. Hamuu 4: Gepkyt
(Aquila chrysaetos (Linnaeus, 1758)), porarsiii skaBopoHOK (Eremophila alpes-
tris (Linnaeus, 1758)), ronbiossiii koHek (Anthus rubescens (Tunstall, 1771)) u
oObIKHOBeHHas1 kameHka (Oenanthe oenanthe (Linnaeus, 1758)). Ha Apkauan-
CKOM ILJIaTO B IMOJT0JBIIOBOM U TOJIBI[OBOM IMOSICAX OJHOBPEMEHHO OOUTACT TOJb-
KO OOBIKHOBEHHAs KaMeHKa. KpoMe Toro, ecTh BUBI, OOMUTAIOIIIE BO BCEX TPEX
BBICOTHBIX TosAcax. Mx noist B Oacceline p. Hamuu cocrasisier 13% (8 BUIOB) OT
BCEX THE3/ISIINXCS BUIOB, @ HA ApKadaHCKoM 11ato — 5% (2 Buaa). DTo TyHIpsiHAS
kyponarka (Lagopus mutus (Montin, 1781)) u oObikHOBeHHast Kykymika (Cuculus
canorus (Linnaeus, 1758)) B 00oux paifoHax, a Tak:ke OOBIKHOBEHHAS ITyCTEIIbIa,
cubupckuil nenensHelit yaut (7ringa brevipes (Vieillot, 1816)), a3uarckuii 6exac
(Gallinago stenura (Bonaparte, 1831)), ropHas Tpsicory3ka (Motacilla cinerea
Tunstall, 1771), 6enas tpsicoryska (Motacilla alba Linnaeus, 1758) 1 00bIKHOBEH-
Has yedetka (Acanthis flammea (Linnaeus, 1758)) B 6acceiine p. Haman.

AHam3 CX0ICTBa OPHUTO(AYH BEICOTHBIX MOSICOB C TIOMOIIBIO KOG (PHUITUCHTOB
(aynuctuueckori obrHocTH (KDO) Cepencena u YKakkapa MO3BOJIMI BBISBUTH
CIIeyIOIe OCOOGHHOCTH: MAaKCHMAaJbHOE B3aHMHOE CXOJCTBO MMEIOT OPHHTO-
(bayHBI TOPHO-TAEKHOTO M TIOATOIBIIOBOTO MOSICOB 000MX paifoHoB: 67% (50%) Ha
p. Hamuu u 42% (26%) Ha ApkauaHCKOM ILIaTO, MUHHUMAJIBHOE — OPHUTO(AyHbI
TOPHO-TACKHOTO U TOIBIIOBOTO MOsICOB: 25% (14%) 11 9% (5%). KOO opauTOda-
VH HOATOJIBIIOBOTO ¥ TOJIBIIOBOTO MOSICOB 3aHUMAIOT IPOMEKYTOTHOE MOIOKEHHE
MEKIY BBIIICyKa3aHHBIMU K03 pummentamu: 44% (29%) u 32% (19%).

CpaBuenne opauTohayH IByX 0OCICIOBAHHBIX PAallOHOB B MpEAEiax OTHHUX
U TeX K€ BBICOTHBIX TOSICOB BEISIBHJIO, YTO HAMOOINBIIIEE CXOACTBO TPOSBIICTCS
Ha YpOBHE FOpHO-TaexHoro nosica — 71% (55%), Takxe cxoqHbl OpHUTO]AYHBI
rostblioB — 52% (35%). HanMeHnee cXomHbI (payHBI ITHII B TIPEIeIax MOATOIbIIO-
BOTO Mosica 00ciaeoBaHHBIX paiioHoB — 44% (28%). Beicokas cnienuu4HOCTb
TTOATOJNIBIIOBEIX OPHATO(AYH 00CIETOBAHHBIX YIACTKOB 00YCIOBIICHA ITOBBIIICH-
HOU JaHAMA(PTHO-OMOTOMUYECKON MO3aUYHOCTBHIO TOATOJBIIOBOTO IMOsICa, He-
OIMHAKOBOH ITOJTHOTOM MPEICTaBICHHOCTH KYCTAPHHUKOB M CTIAHUKOB Ha CKIIO-
HaX pa3HOil SKCIO3WIUH, & TAK)KE MHOTOJCTHUMH KOJICOAHHSIMHU YHCICHHOCTH
Pa3NUYHBIX BUOB, HACEISIONINX W MEPUOANICCKH TPOHUKAIOIINX B TTOATOJb-
1bl. DT (QIyKTyalluu CBS3aHBI, IJIABHBIM 00pa3oM, ¢ 0c000il HEeyCTOHUHUBOCTHIO
MTOTOTHBIX YCIIOBHH KaK IOCTOSTHHOTO (hakTopa (hOpMHPOBAHUS HACEICHHUS MOI-
TOJIBIIOBOTO T0sica. YCYTryOisieTesl BCE 9TO €IlIe U TeM, YTO MOJTONbIOBBIC OPHU-
TOKOMIIIEKCHI (POPMHUPYIOTCS B 3HAYUTEIBHOM CTETICHH 3a CUET BHIIOB, CIa00 HITH
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MIOYTH HE aIallTUPOBAHHBIX K AKCTPEMAIFHBIM yCIOBHSIM TOPHBIX BEPIINH U, CIIe-
JIOBaTeNbHO, 0COOEHHO 3aBUCHUMBIX OT METEOYCJIOBUN U PEKUMA UX U3MEHEHHUSI.
Takum 00pa3zoM, HeCTaOMIBHBIEC YKOIOTHUECKUE YCIOBHS TTOATOIBIIOBOTO TTOSCa
00yCIIOBIMBAIOT CYIIECTBEHHYIO N3MEHYUBOCTH MECTHBIX COOOIIECTB NTHULL, (Hop-
MUPYIONINXCS HAa PAa3HBIX yUaCTKaX U B Pa3HbIC TOIBI.

B Oacceiine p. HiMHM CcOOTHOIIEHHE TaKCOHOMHUYECKHX TPYII, COCTaBIIs-
IOIHX AP0 OpHUTO(AYH BEICOTHBIX IMOSICOB, COXPAHSIETCS B OOMHUX depTax Mo
BCceMy BbICOTHOMY mnpoduito. Hanbonee 3Ha4nMBbI BUABI OTPSAAOB BOPOOBHHO-
00pa3HbBIX, PHKAHKOOOPA3HBIX M COKOJI00OpasHbIX. Joyis BOPOOBMHOOOPA3HBIX
BO3pacTaeT B MOJATOJBIIOBOM IOSCE MO CPABHEHHUIO C TOPHO-TACKHBIM JIUILb Ha
3%, TorJa Kak B TOJBIIOBOM IOSICE WX JIONS PE3KO YMEHBIIAETCS. DTO CIY>KUT
MOKa3aTejeM TOTO, YTO B HIDKHUX IMOsICaX UMEIOTCS HKOJIOTUYECKH MOAXOASIINE
JUTst OOJBITMHCTBA BHIIOB 3TOTO OTPsa MECTOOOWTaHMS. B ropHO-TaeKHOM I10-
sICe 3TO Pa3peKEHHBIE OMYIIKH, OTKPBITHIE YIaCTKH €PHUKOBBIX IIYCTOIICH 1 UBO-
BEI MTOAPOCT, a B TIOATOJIBIIOBOM — MTOBCEMECTHBIC 3apOCIH €PHUKA U MO3aHIHO
BCTPEYAIOIIMECS UBOBBIE M YO3EHHEBbIE poIIU. J{ons prKaHKOOOPa3HBIX B JIBYX
HIDKHUX T0sICaX OJMHAKOBAa, a B TOJBIIOBOM TIOSICE OHA PE3KO BO3PACTAET, UTO
TOBOPHUT O CXOXKECTH YCJIOBHUI CpeJibl TOPHBIX U PABHUHHBIX TYyHAp. J{ons coko-
000pa3HBIX M KypOOOpPa3HBIX HE3HAYUTEIHHO YBEIHUMBACTCS OT MOTHOXKHSI K
BepinHaM. 1ot KyKymkooOpa3HbIX U3 BCEX BBICOTHBIX MOSICOB MaKCHUMaJbHa B
romsiax. B cuiry skoiorndecknx ycinoBuil AATI000pa3HbIe TPUCYTCTBYIOT TOJb-
KO B TOPHO-Ta€XHOM TI0siCe, a TyceoOpa3Hble — B TOPHO-TA€KHOM M MOATOJIbIIO-
BoM. B omimume ot Oacceitna p. HAMHH cOOTHOIIICHHE MTPEICTaBUTEICH pa3iind-
HBIX TAKCOHOMHMYECKHUX TPYIII HA YPOBHE TPEX BHICOTHO-NAHAIA(THBIX ITOSICOB B
paiioHe ApKagaHCKOTO IUIAaTO Ooiee H3MEHIHUBO.

Bo Bcex Tpex mosicax npeoOiagaet oTpsia BOpoObUHOOOPA3HBIX, IPHYEM €TO
JIOJIST OMMHAKOBA B TOPHO-TACKHOM M TIOATOJBIIOBOM MOSICax, a B TONBIAX He-
CKOJIBKO YMEHbIIaeTcsa. B ropHO-Tae:KHOM MOsiIce BTOPBIM 110 3HAUMMOCTH CJIE/y-
€T OTPSIZ PKAHKOOOPA3HBIX, 32 KOTOPBIM CIEAYIOT OTPSIIBI TyCeoOpa3HbIX, Kypo-
00pa3HbIX U KyKyHIIKooOpa3HbIX. COBCEM Malylo JOJMI0 3aHUMAIOT OCTaBLIMECS
IIBa OTPsiIa — ASTIIO00PA3HBIX U COKOI000pa3HBIX. B MOATOIRII0BOM U TOTBIIOBOM
mosicax TaKCOHOMHYECKOE pa3HOoOOpaszue CHMXKaeTcs. B moAaroiablioBoM mosice
MIPEACTABICHBI TOJIBKO 4 OTpsiia, HA BTOPOM IO 3HAYMMOCTH MECTE — PiKaHKO-
o0OpasHble, U TaKylo ke JO0II0 B CYMME COCTaBIISIIOT KypooOpa3Hbie  KyKYIIKO-
oOpasHple. B rojipiax Bce MPUCYTCTBYIOIIAE OTPSIIbI, KpoMe BOpOoOLHHOOOpa3-
HBIX, 3aHUMAIOT PaBHBIC JOJIH.

CooTHOIICHNE JOMH BUIOB Pa3HBIX (PayHUCTHICCKUX KOMIUIEKCOB, COCTaB-
JISIOUMX SAPO OPHUTO(AYHBI TOJNBLIOBOTO, MOATOJBIOBOIO M FOPHO-TAEKHOTO
TIOSICOB, COXPAHSAETCS B OOIIMX YepTax mo BceMy mpodumo Ha p. Havun. Han-
OoJsiee 3HAYMMBI TI0 J10JIe CHOUPCKUH (hayHHCTUUECKHH KOMIUIEKC U LTUPOKOpac-
pocTpaHeHHbIe BUABL. Ho B TO BpeMs Kak JOJsT BUIOB CHOMPCKOTO KOMILIEKCA
COCTAaBJISIET B TOPHO-TAEKHOM TI0siIc€ a0CONIIOTHOE OOJBIIMHCTBO M CHUYKAETCS C
BBICOTOM, JOJIS MIMPOKOPACTIPOCTPAHCHHBIX BHOB, HAITPOTHB, BO3PACTACT C BEI-
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COTOI M cOCTaBIsIeT OOMBIIMHCTBO YKe B ToIbIaX. Kpome HUX, elle OfuH TOJb-
KO (payHHCTHUYCSCKUI KOMIUIEKC MPUCYTCTBYET BO BCEX TPEX BBICOTHBIX MOSICAX —
apkThyeckuid. Ero 1omnst ¢ BBICOTOM TakKe 3aMETHO Bo3pactaeT. EBponelickui,
KHUTAHCKUN M CHOMPCKO-aMEPUKAHCKUI KOMILICKCHI IPEICTABICHBI B HEOOIBIINX
KOJMYECTBaX B JIBYX HIDKHUX BBICOTHBIX MOSICaX, IPHUYEM C BBICOTOH HX OIS
yBEeIHMYUBACTCsI. Bubl THOCTCKOTO (hayHUCTUIECKOTO KOMIUIEKCA IIPUCYTCTBYIOT
TOJBKO B TOJBIAX.

B paiione ApkauaHCKOrO IUIATO CTPYKTypa (HayHHCTHYSCKHX KOMILIEKCOB
CXOZIHA B TOPHO-TAEKHOM U IMTOATONBIIOBOM ITOSICAX: MPeo0IIagaloT BUIBI CHOHP-
CKOTO (hayHHCTHYECKOTO KOMILICKCA M IIMPOKOPACIPOCTPAHCHHBIC BHBI, HA
BTOPOM IO 3HAYMMOCTH MECTE — BUIBI KUTAHCKOTO M APKTHUECKOTO KOMITJICKCOB.
HawnMeHbIIyo 700 B TOPHO-TACKHOM IOSICE COCTABISIFOT MPHUCYIIUE TONBKO
eMy eBpoTelickuii (meHoYKa-TeHbKoBKa (Phylloscopus collybita (Vieillot, 1817)))
U cUOMpCKO-aMepHKaHCKui (kKameHyluka (Histrionicus histrionicus (Linnaeus,
1758))) Buzsl. B rompiiax Hapsity ¢ mMHAPOKOPACTIPOCTPAHEHHBIMHU HAUWHAIOT TIpe-
obnanarh apkruueckue Buabl. CHOMPCKUX BUIOB B IOJIbI[AX HET COBCeM. MeHb-
OIyIO JOJIO 3aHMMACT MPHUCYTCTBYIONIMH TOJBKO B 3TOM TIOsice THOSTCKHUN BUJ
(cubupckuii Belopok (Leucosticte arctoa Pallas, 1811)).

[eorpado-reneTndeckass Tpymma MIIHPOKOPACIIPOCTPAHEHHBIX BUAOB HaW-
Ooliee 3HAYMMa M CTa0MIIbHA 110 YYACTUIO BO BCEX BBICOTHBIX MOsicax OacceitHa
p. Hamumn. Jlons ee HECKOIBKO COKpaIaeTcs MpH MepeceueHIH TPaHUIBl TOPHO-
TAeKHOTO 10sICa, HO BCE K€ B JIBYX BEPXHHUX BBICOTHBIX MOSICAX OHA COCTABISACT
OONBIMHCTBO. [ pyrima 6opeanbHBIX BUIOB XOTS U 3aHUMAET HAUOOJIBIIYIO JOJTO
B FOPHO-TAEHOM IT0SICE, B IIOJIT0JIBIIOBOM IOSICE PE3KO COKPAIIASTCS, a B TOIbIIAX
OHA HE BCTpeueHa. /IBe TpymITel BUIOB, IPUCYTCTBYIOMINE BO BCEX TPEX IMOsICaX,
JOCTUTal0T MAaKCUMyMa B IOJTOJIBIIOBOM IOsICE: OOpeabHO-TUIIOAPKTHUECKAS 1
TUIOApKThI. J{omu reorpado-reHeTHYSCKUX TPYII adbIIMUCKUX U apKTOAJIBITHHI-
CKUX BHJIOB PE3KO BO3PACTAIOT C BBHICOTOH M 3aHUMAOT BTOPOE MO 3HAYUMOCTH
MECTO B TOJIBIIOBOM TI0sICE. DTO CBS3aHO C BO3PACTAHNEM BEPTHUKAIBHOM pactiie-
HEHHOCTH penbeda u 60Jiee MUPOKUM PACTIPOCTPAHCHUEM THITMYHO FOPHBIX Me-
CTOOOMTAHMI Ha BepIIMHAX XpeOToB. [Ipu 3TOM Tpymma ambIUHCKHX BHIOB HE
BCTpPEUCHA B TOPHO-TaeKHOM Mosice. CaMyIo He3HAYUTENILHYIO TOJTIO COCTABIISIOT
TeMHAPKTHI, TOJIBKO OJUH BHJ (caricaH (Peregrine falcon Tunstall, 1771)) stoit
TPYIIIBI OTMEUEH B TOPHO-TASKHOM H HOATOJIBIIOBOM IMOSICaX.

Ha ApxkauanckoM Im1aTo MHUPOKOPACTIPOCTPAHCHHBIE BUBI TAKXKE IIpeodaaa-
IOT B JIByX HIDKHHX TOsicax. B royipiiax ux JoJis yMEHbIIACTCS, U HA TIEPBOE Me-
CTO BBIXOISIT apKTOAJBIINICKIE BH/BI, b€ MPUCYTCTBHE BO3PACTACT C BHICOTOM.
Hoiist 6opeanbHbIX 1 60peatbHO-TUIOAPKTHUSCKUX BHIOB, HAIIPOTHUB, C BEICOTOM
YMEHBIIACTCS IO HYJSI B TOIBIIOBOM TOsiCe. [ MIOAPKTHI XOTh M COCTABIIIIOT He-
OOJIBIIYIO YaCTh OT OOIIEro YMCIia THE3/SIIUXCS BHIOB, 3aMETHO BO3PACTAIOT B
YHCIIE B MOATONBIIOBOM TOSICE, YTO OOBICHACTCS OJM30CTHIO DKOJIOTHIESCKUX YC-
JIOBUH 3TOT0 BBICOTHOTO MOSICA H FOXKHBIX TYHAP. ONUH BUJ aJIbIUHCKON TPYIIIIEI
(cuOupcKHid BEIOPOK) IPUCYTCTBYET TOJBKO B TOJIBIIAX.
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T'nez0060e nacenenue nmuy Bepxosinckozo xpedbma. Tlpu cMeHE BBICOTHBIX
MOSICOB OT MOHOXHMS K BEPIIMHAM IIPOUCXOTUT COKPAICHUE COOTBETCTBYIOIINX
opautodayn. C BbICOTOH Takke YMEHbIIACTCS OOIIasi MJIOTHOCTh HACEICHHS
nrtul (tabm. 1, 2).

[Nesting bird population of the Nyamni river basin]

Ta6numa 1 [Table 1]
I'nesnoBoe Hacesenue ntun 6acceiina p. Hamun

[Tosic [Belt]

T'opHo-TaexHbIi IToaroapLoBbIH TonbioBEIi
Bun [Forest] [Subalpine] [Alpine]
[Species] Oo6wunue, Oobwunue, Ob6wunue,
ocobeit/km? | Homs, % | ocobei/km? | Lomst, % | ocobeit/xm? |domns, %
[Abundance, | [Part, %] [Abundance, | [Part, %] | [Abundance, |[Part, %]
ind./km?] ind./km’] ind./km’]
stt;izon.zcus 0.4 0.1 5 0.5 B B
histrionicus
Accipiter gentilis 0.3 0,07 — — — —
|Aquila chrysaetos — — 0,01 0,004 0,05 0,04
Falco rusticolus — — 0,001 0,001 — —
Falco peregrinus 0,01 0,002 0,01 0,004 - —
Falco subbuteo 0,01 0,001 — - - -
Falco tinnunculus 0,2 0,05 0.9 0,3 0.8 0.6
Lagopus lagopus 13 3 6 2 — —
Lagopus mutus 4 1 15 5 1 1
Charadrius
. - - - - 6 5
morinellus
Tringa glareola 0,01 0,002 - - - -
Tringa brevipes 0,04 0,01 0,9 0,3 0,05 0,04
Actitis hypoleucos - — 0,02 0,01 - —
Callqus . B 3 B 3 0.9 0.8
tenuirostris
Gallinago 0,02 0,01 2 0,6 2 2
Stenura
Numenis 0,01 0,003 - - - -
minutus
Cuculus canorus 4 0.9 7 2 4 3
Cuculus 0.5 0.1 3 B B B
saturatus
Jynx torquilla 0,02 0,01 — — — —
Dryocopus martius 0,01 0,002 — — — —
Pl.cmdes 0.5 0.1 3 B 3 3
tridactylus
Eremophila - - 0,03 0,01 28 2
alpestris
Anthus hodgsoni 13 3 1 0.4 - -
Anthus rubescens - — 34 11 39 31
Motacilla flava 0,6 0,2 3 0,8 - -
Motacilla cinerea 3 0.8 15 5 2 2
Motacilla alba 3 0,8 31 10 5 4
Lanius cristatus 1 0,3 5 2 — —




Bvicomno-noacnaa ougpghepenyuayua nacenenun nmuy 137

HOpomonxenue Tabma 1 [Table ! (cont)]

[Tosic [Belt]
T'opHo-TaexHbIi IToaroapLoBbI TonboBEIi
Bun [Forest] [Subalpine] [Alpine]
[Species] O6wuiue, Ob6wuiue, O6wuiue,
ocobeir/xkm? | Homs, % | ocobeii/km? | omst, % | ocobeit/xm? |domnd, %
[Abundance, [Part, %] [Abundance, | [Part, %] | [Abundance, |[Part, %]
ind./km?] ind./km?] ind./km?]
J'Derlsoreus 6 1 0.01 0,002 B B
infaustus
Nucifraga 23 6 11 4 - -
caryocatactes
Corvus corone 0,04 0,01 — — — —
Corvus corax 0,08 0,02 0,06 0,02 - -
Bombycilla ’ 0.5 B B B B
garrulus
Prunella collaris - - - - 9 7
Prunella 7 2 9 3 3 B
montanella
Locustella 0.04 0.01 B 3 B B
lanceolata
Phyllgscopus B B ’ 0.7 B B
trochilus
Phyllo.scopus 0.7 02 B 3 B B
collybita
Phylloscopus 13 3 12 4 B B
borealis
{’hylloscopus 31 20 12 4 B B
inornatus
Phylloscopus 5 04 B 3 B B
fuscatus
Ficedula parva 5 1 — — — —
Saxicola torquata 4 0.9 17 6 — —
Oenanthe B 3 3 | 13 14
oenanthe
Luscinia calliope 7 2 10 3 — —
Luscinia svecica — — 2 0,7 - -
Tarsiger cyanurus 50 12 3 1 — —
Turdus . 5 | 10 3 B 3
naumanni
Turdus eunomus 58 14 20 7 - -
Turdus iliacus 0,02 0,01 - — — —
Parus montanus 1 0.3 - — - -
Parus cinctus 5 1 - — - -
Sitta europaea 0.7 0,2 - — - -
F rmglllg . 37 9 3 1 _ _
montifringilla
Acanthis flammea 15 4 17 6 0,1 0,07
Leucosticte 3 B B 3 10 3
arctoa
Carpo.dacus 5 1 17 6 3 3
erythrinus
Carpodacus 0.5 0.1 B B B B
roseus
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OxkoHnuanue Tab 1 [Table1 (end)]

TTosic [Belt]
T'opHo-TaexHbIi TTonronsoBeIi TOnBIOBEIN
Bun [Forest] [Subalpine] [Alpine]
[Species] O6uue, O6uue, O6uue,
ocobei/km? | Hdomns, % | ocobeit/xm? | Hdomnst, % | ocobeit/xm? |omst, %
[Abundance, | [Part, %] [Abundance, | [Part, %] | [Abundance, |[Part, %]
ind./km?] ind./km?] ind./km?]
Loxia leucoptera 0.3 0,07 — — — —
Emberiza pallasi 3 0.6 11 4 — —
Emberiza pusilla 34 8 14 5 — —
Emberiza aureola — — 0.2 0,07 — —
Bcero
[Total] 409 100 296 100 126 100

Ilpumeuanue. «—» — B IPOLIECCE YUETOB BHJ HE 3aPETUCTPUPOBAH.

[Note: «—» indicates that the species was not registered during the survey].

YcTaHOBIIEHO, YTO B 000MX MCCIIEIOBaHHBIX paiioHax LlentpaibsHoro BepxosHbs
IUTOTHOCTh HACEJICHUSI MaKCHMaJlbHa B TOPHO-TaeyKHOM Tiosice (409 ocoleit/km? Ha
p. Hamuu u 544 Ha ApkadaHCKOM ILIaTO), MUHUMAJIbHA — B TOJIBIIOBOM (126 1 56),
a JIJIsl TTOJITOJTBIIOBOTO MOSICa OTMEUEHBI IIPOMEKYTOYHBIC 3HaYeHNUs (296 u 112).

OcCHOBHOE COKpalleHHe MJIOTHOCTH HAceJIeHUs NTUll Ha p. HaMHM nmpoucxo-
IIT TIPA TIEPEX0ie OT MOATONBIIOBOTO TOsica K TOIBIIOBOMY (Ha 57%), TOTAa Kak
Ha ApKauaHCKOM IIJIaTO — IIPU IEPEX0/ie OT TOPHO-TACKHOTO MOsica K MOr0JIbII0-
BoMYy (Ha 79%). MeHee CyIIecTBEHHO TNIOTHOCTH COKpamaercs Ha p. Hsmuu npu
Mepexo/ie OT FTOPHO-TAEKHOTO Mosica K MoAroyibloBoMy (Ha 28%), a Ha ApkauaH-
CKOM TIJIaTO — MPH TIEPEX0/I€ OT IMOATOIBIIOBOTO Tosica K roibiaM (Ha 50%).

CoxpaliieHre MI0THOCTH HACEJICHUS TUI] C BHICOTOM COOTBETCTBYET O0ILIEMY
MTOHIDKEHHIO MPOTYKTUBHOCTH COOOIIECTB OT MOAHOXKHMH K BEPIIMHAM B ropax
Asnarckoit Cy0apkTuku [3] U 1eMOHCTPUPYET OTHOCUTEIBHYIO CAMOCTOSITENb-
HOCTh HACEJICHHs NTHUI] KaXKIOTO BBICOTHOTO Tosica. OIeHKa HACEJICHHUS IITHII
BBICOTHBIX IMOSCOB C IMOMOIIBIO KO3(h(DHUIIMEHTa CXOJCTBAa HACENEHHs HE TOJIBKO
MTOATBEPKIACT 3Ty CaMOCTOSTEIBHOCTh, HO M YKa3bIBaeT Ha BHEIPAKCHHYIO aB-
TOHOMHOCTH (DOPMHPOBAHHUS HACEJIEHUS MTHIl PAa3HBIX BBICOTHBIX MOsicoB Bep-
XOsTHCKOTO XpebTta. B Oacceline p. HaMHM ypoBeHB CXOCTBa HACEICHHUS TOPHO-
TaeXHOTO U TMOJTOJIBIIOBOTO TOSICOB COCTABISIET TOJNBKO 24%, MOJATOIBIIOBOTO 1
roibIoBoro — 14%, a TOpHO-TaeKHOTO U TONBIIOBOTO — Beero 2%. Ha Apkauan-
CKOM IUIaTO CXOJCTBO HacelleHMs ele MeHblle. Haubonee cxonHo HaceneHue
MTOJITOJILIIOBOTO W TOJBIIOBOTO T0sicoB (20%). YpOBEHb CXOJICTBA TOPHO-TACK-
HOTO U HOATOJIBIIOBOrO MOSICOB — 14%, a CXOACTBO HACENEHUSI FOPHO-TAEKHO-
IO U rojbLIOBOrO MosicoB oueHb HeBesuko (0,7%). Ilpu cpaBHEHHH HaceneHus B
mpejiesiaXx BEICOTHBIX MOSCOB JIBYX MCCIIEJOBAHHBIX PETHOHOB OOJIbIIEE CXOACTBO
00HapyKUBaeTCs HAa YpOBHE TOPHO-TaekHOTO mosica — 50%. Hacenenue B mpene-
JIaX TONBLOBOTO MOsica CXOMHO Ha 28%, a HAUMEHEee CXOHO HAacEJICHUE MOATOJIb-
1oB — 20%.
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B ropHO-TaeXHBIX mosicax 000MX paifoHOB TOMHHHPYIOT NICHOYKA-3apHUYKA
U CHHEXBOCTKA M, KpOMe HUX, Ha p. Hsamuu — OypsIiil Apo3f, a Ha ApKadaHCKOM
miato — Oenas Tpsicory3ka. CyOnmOMHUHAHTBI B 000MX palilOHax: BHIOPOK, OBCSH-
Ka-KpoIka, 0OBIKHOBEHHAs YedyeTKa, Oenasi Kyporarka, eHOUKa-TaloBKa, IIsT-
HUCTBIH KOHEK, COJIOBEH-KpacHoIIeiKka, oObikHOBeHHAs dyedeBnna (Carpodacus
erythrinus (Pallas, 1770)) u ceporonosas ranuka. Tonbko Ha p. HAMHU: KeapoBKa,
cubupckast 3aBupyinka (Prunella montanella (Pallas, 1776)), kykma (Perisoreus
infaustus (Linnaeus, 1758)), apo3n Haymanna (7urdus naumanni Temminck,
1820), mamas myxonoBka (Ficedula parva (Bechstein, 1792)), TyHupsHas Ky-
pomarka. Tonbko Ha ApKadaHCKOM IUIaTto: OYpbIA JPO3J, YEPHOTOJIOBBHIA Ue-
KaH, OBcsHKa-peMes (Emberiza rustica (Pallas, 1776)), cuOUpCKUil TeTeIbHBII
yIUT, cBUpUCTENb (Bombycilla garrulus (Linnaeus, 1758)), nepeBo3uuk (Actitis
hypoleucos (Linnaeus, 1758)), 6enokpeuiblii kitect (Loxia leucoptera Gmelin,
1789), ropuas tpsicoryska (Motacilla cinerea Tunstall, 1771), kamenyuika u me-
HOYKA-TEHBKOBKA.

B nmomMuHaHTHBIC BUABI IOITOJBIIOBOTIO Mosica Ha p. HAMHH BXOmAT Toib-
IIOBBIA KOHEK ¥ Oefasi TPSICOTy3Ka, a Ha ApPKa4yaHCKOM IDIaTO — OOBIKHOBEHHAS
KaMeHKa M OBCsHKa-Kpolka. Cy0noMuHaHTBl B 000X pailoHax: Oypbwlil Apo3n,
YCPHOTOJIOBBIN YeKaH, TYHApPSHAsI KypoIaTKa, IeHOUKa-TaJ0BKa, BRIOPOK. TOJIb-
Ko Ha p. HaMHM 3TO OOBIKHOBCHHAs YedeTKa, OOBIKHOBEHHASI YCUCBHIIA, TOPHAS
TPSICOTY3Ka, OBCSHKA-KPOIIKa, IIEHOUKA-3apHIIKa, KSAPOBKa, TTOJIIPHAs OBCSHKA
(Emberiza pallasi (Cabanis, 1851)), npo3n HaymanHna, conoBeli-KpacHoueiika,
cuOMpCcKasl 3aBUPYIIIKa, OOBIKHOBCHHAS KYKYyIIIKa, Oenast KyporaTka, CHOMpPCKHiA
xynaH (Lanius cristatus Linnaeus, 1758), oOblkHOBeHHAsi KaMeHKa. Tonbko Ha
ApKagaHCKOM IUTATO B 9TO YHCIIO BXOAAT CEPOTONIOBAs TanmyKa, IIATHICTHIN KOHEK,
OOBIKHOBEHHAsI ITyCTENIbra.

K moMuHaHTHBIM BHIaM TOIBIIOBOTO TTOsica 000UX paiflOHOB MOTYT OBITH OTHE-
CCHBI POTaThIii )KaBOPOHOK M OOBIKHOBEHHAsI KaMeHKa. JJOMUHAHTOM 3TOTO Mosica
Ha p. HAMHE Taxoke sBIIETCS TOIBIIOBHII KOHEK, a Ha ApPKayaHCKOM IUIaTo — XPy-
cta (Charadrius morinellus Linnaeus, 1758). CyOqoMuHaHThl B 000X paiio-
HaX — CHOMpPCKUI BHIOPOK W OOBIKHOBEHHAS KyKyIIKa, M TONHKO Ha p. HsmHm:
anbnuiickas 3asupyuika (Prunella collaris (Scopoli, 1769)), xpycran, 6enas u
TopHas TPSICOTY3KH, a3uarckuii Oekac. JInmpe Ha ApKadaHCKOM IUIATO 3TO TYH-
JpsiHAs KypoIaTka.

BrusiBneHo, 9TO TONBKO 1O OJJHOMY BHIY B MCCICIOBAaHHBIX paifOHaX 3aHUMa-
IOT JOMMHAHTHOE ITOJIOKEHHE OJHOBPEMEHHO B JBYX mosicax. Ha p. Hamuu 310
TOITBIIOBBIN KOHEK, a Ha APKaJaHCKOM ILTaTO — OOBIKHOBEHHASI KaMeHKa. OCTalb-
HBIC BUJIbI BXOMSAT B YKHCJIO JOMUHAHTOB B MpeJeiax JHIIb OMHOTO mosica. boib-
IIMHCTBO JOMUHHPYIOIINX BHUAOB KKIOTO paiioHa MPUHAUICKUT K CHOMPCKO-
My (ayHHCTHYECKOMY KOMIUIEKCY (42—62%), cpeu HUX TakkKe MPUCYTCTBYIOT
IIPOKOPACTIPOCTPAaHEHHBIE BUABI (25-29%) U BHIBI apKTHUCCKOTO KOMILIEKCA
(12-29%). K reorpado-reneTndeckuM rpymnnam aabMUHCKUX, APKTOATBITUHACKIX
1 OOpeaNbHBIX BHIOB OTHOCHTCS OCHOBHOW COCTaB JOMHHAHTOB Ha p. Hsamum
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(10 25%). OcTaBuIrecs BHIBI COCTABISIOT TPYIIIB ITHPOKOPACIPOCTPAHEHHBIX
U OopeaslbHO-THIMOapKTHYeCcKnX BUIOB (10 12%). OcHOBHast 4acTh JOMHHAHT-
HBIX BHJIOB APKa4aHCKOTO TUIATO OTHOCHUTCS K apKTOAIBITMHCKON U OOpeasbHOM
reorpado-reHeTrnueckuM rpynmnam (42 u 29%), octanbHble — K TpyaM IUPOKO-
pacrpoCTpaHEHHBIX U THITOAPKTHICCKUX BUAOB (10 14%).

Cpenu cyOIOMHHAHTHBIX BHJIOB 3aHUMAIOT 3TO MOJIOKEHHE OTHOBPEMEHHO B
nByx mosicax 13 BunoB Ha p. Hamuan u 7 Ha ApkadanckoMm 1utato. Tak ke, Kak u
y JIOMUHAHTOB, OCHOBHYIO JIOJIO B KaXKJOM pailOHE COCTaBISIOT BUJBI CHOHP-
CKOTO (payHHCTHUECKOTO KoMIutekca (52—-58%). Cpenn cyOmOMHUHAHTOB TIPUCYT-
CTBYIOT TaKXKe [IMPOKOpacpocTpaHeHHbIe BUIBI (15—18%), BUIBI apKTHUESCKOTO
(9-12%), xuratickoro u THOETCKOTO KoMITTeKkcoB (9—10 n 4-5%). Kpome Toro, Ha
ApKauaHCKOM ILJIATO CPEeu CyOIOMHUHAHTOB MPECTABICHO 10 1 BUIY CHOMPCKO-
aAMEPHUKAHCKOTO M €BPOTIEHCKOTO (hayHUCTUIECKUX KOMIUIEKCOB (110 4%).

Bonbinas yacth CyOMOMHUHAHTOB Ka)XKJOTO paiioHa OTHOCUTCS K reorpado-
TeHETHYECKUM TpymmaM OopeanbHbIX (23-29%), mmpoxropacripoCcTpaHEHHBIX
(24-35%) u 60opeanbHO-TUNIOApKTHYECKUX (22—-30%) BUmOB. OCTaNbHYIO YacTh
CyOIOMHMHAHTOB COCTABILIIOT THIOAPKTHI (4—10%), apkToamsnuiis! (4—-10%) u
anbnuie! (4-5%).

B peunsix yderax Ha p. HsIMHHE Bcero oTMeueHo 6 BHIIOB IITHIl U3 OTPSIOB
pxankooOpasHeix (3 Buaa, 50%), BopobbuHOOOpa3HbIX (2 Buaa, 33%) u ryceo-
6pas3nbix (1 Bug, 17%). JJOMHUHAHTHBIMA BHIAMH SIBITIOTCS: CHOUPCKUI ITeTeIh-
HBIA ynuT, Oenasi ¥ TOpHas TPSACOTY3KH, nepeBo3uuk. CyOmoOMUHAHTHBIN BHI —
kameHymika. Jlns cepeOpucror waiiku (Larus argentatus Pontoppidan, 1763)
3aperucTPUPOBAHA JIUIIb SIMHUYHAS BCTPEYa.

TaOGmnuira 2 [Table 2]
I'ne3noBoe HaceeHHe NTHL APKAYaHCKOIO IJIaTO
[Nesting bird population of the Arkachan plateau]

Ilosic
[Belt]
T'opHo-TaexHbIi ITonronbLoBsit TonbuoBsIit
Bun [Forest] [Subalpine] [Alpine]
[Species] O6wuue, Ob6wuue, Oo6wuue,
ocobeit/km? | Jons, % | ocobeit/km? | Jlons, % | ocobeii/km? | dons, %
[Abundance, | [Part, %] | [Abundance, | [Part, %] | [Abundance, | [Part, %]
ind./km?] ind./km?] ind./km?]

Histrionicus

L 8 1 — _ _ _
histrionicus
Mergus serrator 3 0,5 — — — —
Aquila 3 3 0.3 0.3 B B
chrysaetos
Falco 04 2 2 - -
tinnunculus
Lagopus lagopus 16 3 — — —
Lagopus mutus 3 0,6 11 10 4 7
Chafadrms B 3 B B 1 20
morinellus
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Hpomonxenue Tabmn 2 [Table2 (cont.)]

[Tosic
[Belt]
T'opHo-TaexubIit ITonronbLoBsiit TonbuoBsIit
Bun [Forest] [Subalpine] [Alpine]
[Species] Ob6unue, Oobwuue, O6unue,
ocobeit/km? | Jons, % | ocobeit/km? | Jlons, % | ocobeii/xm? | Hons, %
[Abundance, | [Part, %] | [Abundance, | [Part, %] | [Abundance, | [Part, %]
ind./km’] ind./km?] ind./km?]

Tringa ochropus 1 0,3 — _ — —
Tringa brevipes 12 2 — — _ _
Actitis 9 ) - B B -
hypoleucos
Larus canus 1 0,2 — — _ —
Cuculus canorus 4 0,7 1 0.9 1 2
Cuculus 0.8 0.1 B - - B
saturatus
Bubo bubo — — — — 0.4 0.7
Dryo.copus | 0.3 - B B -
martius
Eremop'hlla B B B - ; 20
alpestris
Anthus hodgsoni 13 3 6 5 — —
Motacilla

. 8 2 — — _ _
cinerea
Motacilla alba 59 11 — — - —
Lanius cristatus 1 0.3 — _ — _
I.Derzsoreus 3 0.5 B B ~ -
infaustus
Corvus corax 1 0,2 — — _ _
Bombycilla

8 2 - — _ _

oarrulus
Phylloscopus 6 ) - B - B
collybita
Phyllo;copus 12 5 1 10 - B
borealis
I_Dhylloscopus 37 15 B B - -
inornatus
Ficedula parva 4 0,8 — — _ _
Saxicola 2 4 1 10 B -
torquata
Ocnanthe - - 24 21 26 46
oenanthe
Luscinia calliope 10 2 — — _ _
Luscinia svecica 3 0,6 - — — _
Tarsiger cyanurus 83 14 — — _ _
Turdus eunomus 28 5 11 10 — —
Parus montanus 3 0,5 - — _ —
Parus cinctus 17 3 11 10 — —
F rmglll_a . 3 6 6 - -
montifringilla
Acanthis flammea 8 2 — _ _ —
Leucosticte arctoa - - — — 3 5
Carpo.dacus 14 3 B B - -
erythrinus
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OxoHuanue Tab 2 [Table2 (end)]

[Tosic
[Belt]
T'opHo-TaexubIit TToaronbroBeIin T 0J1b1IOBBII
Bun [Forest] [Subalpine] [Alpine]
[Species] O6unue, Oowunue, Ob6unue,
ocobeit/km? | Jons, % | ocobeit/km? | Jlons, % | ocobeii/xm? | Hons, %
[Abundance, | [Part, %] | [Abundance, | [Part, %] | [Abundance, | [Part, %]
ind./km?] ind./km?] ind./km?]
Loxia leucoptera 8 2 — — — —
Emberiza rustica 18 3 — — — —
Emberiza pusilla 34 6 18 15 - -
Bcero
[Total| 544 100 112 100 56 100
Ipumeuanue. «—» — B Ipoliecce Y4eTOB BUJI HE 3apPETHCTPUPOBAH.
[Note: «—» indicates that the species was not registered during the survey].
3akioueHne

CTpyKTypa HaCeJICHHUsI IITHII K YKOJIOTHUECKHE 3aKOHOMEPHOCTH €r0 BBICOTHO-
nosicHo#t nuddepenimanyu Ha BepxosHcKoM XpeOTe U APYTUX ropax A3HaTcKou
CyOapkTrku BechbMa cXoqHbl. OOYCIIOBIEHO 3TO aHAIOTMYHBIMH YKOJIIOTMYECKH-
MU YCJIOBHSIMH U €/IMHBIM THIIOM BBICOTHOM NOsicHOCTU. DayHa 1 HACETIEHUE MTHII
BepxosiHckoTO XpeOTa (GOpMHUPYIOTCS B cHCTeMe OOMIMX 30HAIBHO-TaHImaT-
HBIX U BBICOTHO-TIOSICHBIX 3aKOHOMepHOcTel. CoKpalleHne BH0BOTO pa3HooOpa-
3Us1 TITHIl TIPOMCXOIMT B CEBEPHOM HAIPABICHUH U C BBICOTOW — OT MOAHOXKUIL
K BepiiuHaM. OOIIHOCTh CTPYKTYPBI HACCIICHHUS MITHIL TOJICPIKHUBACTCS B TOPH-
30HTAJILHOW UIOCKOCTH BHUJAMH, JTHIUPYOLUIMMH [0 OOHMJIHMIO OJHOBPEMEHHO B
00oux 00CIIeIOBaHHBIX PaliOHAX, @ B BEPTUKAIBHON — OJIHOBPEMEHHO JIUAUPYIO-
LIMMH B JIBYX OOBIYHO CMEXKHBIX BRICOTHO-TaHAIIadTHBIX nosicax. [llupokoe Bep-
THUKAJILHOE PACIPOCTPAHCHHE MHOTHUX BHJIOB IITHII OTIPEIEIIACT OObIIOe 00Iee
OuopazHooOpa3sme Jaxe B BBICOTHBIX MOSICaX C IKCTPEMAJIbHBIMH YCIOBUSIMU H
KaK CIICJICTBUE COXPAHSET BHICOKYIO MOTCHI[MAIBHYIO BO3MOXKHOCTD YCIICITHOTO
SBOJTFOIIMOHHOTO PA3BUTHSI TOPHBIX COOOMIECTB NMTHI U (HOPMHUPOBAHUS TOPHOI
OpHHUTO(AYHBI B I[ETIOM.
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Altitudinal belt differentiation of bird population in the central
part of the Verkhoyansk Range (Eastern Siberia, Russia)

The knowledge of ecological and geographical patterns of mountain bird fauna and
population formation is considered to be one of the most vital issues of modern ornithology.
The obtained data can be used in the monitoring and development of biodiversity
conservation measures. In our study, we analyzed ecological patterns of the altitudinal belt
differentiation of bird population in the central part of the Verkhoyansk Range.

We collected data during expeditions carried out in summer 2014 in the Nyamni
river basin (64°30'N, 132°32'E) and in 2015 - on the Arkachan plateau (65°43'N,
130°10’E). We conducted studies in the regions with three distinct altitudinal belts:
forest (1000 m asl), subalpine (1000-1200 m asl) and alpine (1200-1700 m asl). The
survey was conducted by the method of route accounting in transects of unlimited
width. We analyzed the fauna of nesting birds in terms of species belonging to the
faunal complexes and the geographical-genetic groups. We determined the avifauna
similarity of the compared areas and altitudinal belts by the Serensen and Jaccard
faunal commonness coefficient. We used the population similarity coefficient to identify
differences in the bird population of several areas.

Our studies established that 67 species of birds nest in the surveyed areas of the
Verkhoyansk Range including 62 species in the Nyamni river basin and 42 species on
the Arkachan plateau. Species richness reduces with height. The avifauna basis of the
three belts of both regions is formed by passerine species (44-71%). In the Nyamni river
basin, groups of waders (8-25%) and birds of prey (8-13%) are also significant in each
belt. The ratio of different taxonomic groups’ representatives in each altitudinal belt is
more unstable on the Arkachan plateau, and more similar in the Nyamni river basin. We
proved that due to the large number of common species in neighboring belts, changes
in bird species composition with height take place gradually. The maximum relative
similarity in both areas is typical of the avifauna of forest and subalpine belts (42 (26)-
67 (50)%), the minimum - the avifauna of forest and alpine belts (9 (5)-25 (14)%). The
similarity of the aviafauna of two areas at the level of the forest belt is 71 (55)%, the
subalpine belt - 44 (28)% and the alpine belt - 52 (35)%. We noted that the proportion of
species of different faunal complexes is variable within the entire vertical profile. The
most significant part is taken by species of Siberian (31-61%) and widespread (25-43%)
faunal complexes. In addition, we revealed that the most significant part in aviafauna
formation of two lower altitudinal belts belongs to species of widespread (31-41%),
boreal (17-37%) and boreal-hypoarctic (17-25%) geographical-genetic groups. In the
alpine belt, a group of arctic-alpine species (25-57%) also plays an important role.
Thus, the nesting bird population density decreases with height. The bird population
density in the forest belt ranges from 409 to 544 ind./km?, in the subalpine belt - from
112 to 296 ind./km? and in the alpine belt - from 56 to 126 ind./km?. The similarity of
bird populations in two areas at the level of the forest belt is 50%, the subalpine belt -
20% and the alpine belt - 28%.
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9.A. Cuerun, B.B. AnamoBa

bBeneopodckuil 2ocyoapcmeenbvlil HAYUOHATbHBIN UCCIe008AMENbCKUL YHUBEPCUMEN
2. Beneopoo, Poccus

Anayuu3 femorpagudeckux u MopgoIoruyecKnx
nokaszareJieil monyasiuuii aIBEHTHBHOT0 MOJLIIOCKA
Stenomphalia ravergiensis (Mollusca, Gastropoda, Pulmonata)
B ycJoBusX 1ora CpeiHepyccKoil BO3BbIIIIEHHOCTH

Paccmompenvt  0emoepaguueckue u - mopghonoeuueckue noxazamenu  cemu
NORYIAYUL UHBA3UBHO20 HA3eMHO20 Monmocka Stenomphalia ravergiensis (Ferussac,
1835), obumarowux 6 ycnosusix wea Cpednepycckoii 6ozebiuieHnocmu (2. beneopoo).
Ommeuena npuypouenHocms 6uUOA K AHMPONOSEHHO-USMEHEHHBIM MEPPUIMOPUSIM.
Vemanoenenv cmamucmuuecku 3nauumvie omauuusi (p<0,05) uccnedyemwvix epynn
Nno MempuyecKum NPU3HAKAM PAaKOGUHbL, BbI36AHHbIC PA3IUYUEM OUOMONUYECKUX
YCn08ull 8 ypoanuupo8anHom aanouiapme. Bvicokas niomuocmo nonynsyuti (om 5 00
58 ocobeti/m?) u naruuue 6 HUX PA3HOBO3PACMHBIX 2PYRN 2080PSM O NOLONCUMELLHOU
ounamuke uneazuonno2o npoyecca. Conocmagnenue ao8eHMUSHLIX NONYIAAYULL C
2PYNNOU U3 UCKOHHO20 Mecma obumanus (Apmenus) no3eonuno yCcmaHosumv, umo
abopueennas epynna omauyaemcs 6oiee OKpyeIblM YCMbeM, d Mmaxdce O0TbuuMy
U CMAbUILHBIMU 3HAYEHUSMU OMHOWEHUs 00beMd PAKOSUHLL K NIOWAOU YCHbs,
umo, 6epPOsSIMHO, AGNACMC CIeOCmEUEM CMAOUIUUPYIOue20 omoopa 6 YCI08UsIX
NOHUICEHHOU BNAICHOCU.

KiiroueBbie ¢/10Ba: a08eHmMuGHblIl U0, HA3eMHble MOJLIIOCKU, YPOAHUSUPOBAHHBII
nanowaghm.

BBenenue

Paccenenue BUIOB 3a Tpeaesbl €CTECTBEHHOTO apeaia BHOCUT CYLIECTBEH-
HBII BKJIaJ] B ()OPMHPOBAHHE COBPEMEHHOTO OMopa3HooOpasus. JIokanpHOE pac-
MPOCTPaHEHUE BHUJA HAa HOBOW TEPPUTOPUHU OIPEIENIAETCS MPEUMYIIECTBEHHO
€ro ajanTarusIMi Ha TOMYJISSIIMOHHOM YPOBHE B COYETAHUH C BBICOKOU YS3BHMO-
CTBIO cpeabl K uHBa3usaM [1-6]. Celiuac U3BECTHBI MHOTOYHMCICHHBIE TIPUMEPHI
OCBOCHUS aJIBEHTHBHBIMH BHJAMH aHTPOIIOTCHHO-TPaHC(HOPMUPOBAHHBIX OHO-
TOIIOB, YTO MOXKET MOBJICYD 33 CO0OI MX JATbHEHIIYIO SKCIIAHCHIO 3a TIpeesiaMi
HUCKOHHOTO apeana [7—11]. OmHuM U3 TaKuX BUIOB SIBIISIETCS HA3EMHBIM MOJUTIOCK
KaBKa3CKOTO TPOHUCXOXKACHUs1 Stenomphalia ravergiensis (Ferussac, 1835) (B
HEKOTOPBIX MCTOUHUKAX BUJI UMEHYyeTcs Kak Harmozica ravergiensis (Férussac,
1835) [18]), koTophIii B MOCHEAHEE NECATHIETHE aKTUBHO PACIIPOCTPAHSIETCS Ha
teppurtoputo Jlonerkoro kpsika [ 12] u ror Cpennepycckoit BozBbieHHoCTH [ 13].
[Ipu 5TOM CerofHs yke MOXKHO CYIUTh O TIOCTEICTBUAX HENpPeAHaAMEPEHHON HH-
TPOIYKIIUU ATOTO BUIA JUIT a0OpUTreHHON MaiakodayHbl. B wacTHOCTH, OTMEuUe-



150 D.A. Cuezun, B.B. Aoamosa

HO BBITECHEHHE UM W3 UCKOHHBIX OMOTOIOB KYyCTAPHUKOBOM YIUTKH (Fruticicola
Sfruticum (Miiller, 1774) [14].

Lenpro HacToOsIIEH PaOOTHI SIBISETCS OIIEHKA COCTOSHHSI aJIBEHTUBHBIX I10-
myJsiuid St. ravergiensis Ha OCHOBE JeMOrpahpuyecKux U KOHXHUOMETPHUECKUX
noKa3aTejeH.

Marepuajbl 1 METOANKH UCCJIeI0BAHUS

B nmauaze metHero ceszona (3To meproa HANOONMBIIEH aKTHBHOCTH HA3EMHBIX
MOJUTIOCKOB B paiioHe uccienoBanusi) 2015 . ¢ 1enblo BBIABICHUS MOMYSIUHA
a/IBEHTHBHBIX BHIOB HA3eMHBIX MOJUTIOCKOB Ha fore CpemHepyCcCKOW BO3BEI-
IEHHOCTH B T. benropoje u ero okpecTHOCTAX 00Ce0BaHbl TEPPUTOPUH, TIPH-
YpOYCHHBIE K TOTCHIIMATGHBIM MHBA3UBHBIM KOPHIOpaM: OOOYHMHBI aBTOTPACC
MockBa—Cumpepononr 1 MockBa—PocTtoB-Ha-/loHY, J€COMOIOCH U MYyCTHIPH
BOJIH3H MYHKTOB TaMOKEHHOTO KOHTPOJIA, & TaKKe TEPPUTOPHH, ITPHUIICTAOIIIE
K IJIOJIOOBOIIHBIM PbIHKaM, U T.A. JIOTOTHUTEIBHO 00CIIEA0BaHbl €CTECTBEHHbIC
OHMOIICHO3bI (JTyTOBBIC, CTEITHBIC ¥ JICCHBIE cooOIIecTBa) (Tadm. 1).

TaOonuma 1 [Table1]
IlynkTsl cOopa Stenomphalia ravergiensis [Sites of Stenomphalia ravergiensis sampling]

Omnmucanue
No o
[Description]
1 [Toiima p. CeBepckuit Jlonew. 3apociau Tomosst, akauuu
[Seversky Donets river floodplain. Poplar and acacia thickets]
OxpectHOcTH 3aBofa bemsnepromant. ITycTsiph ¢ pyaepanbHOi
2 |pacTUTENBEHOCTHIO
[Wasteland with ruderal plants around Belenergomash factory]
Teppuropust bearoponckoro KOMOHHATA CTPOUTEITBHBIX
3 |marepuasnos (BKCM) BOiH3H MEIOBOTO CKIIOHA
[Territory of Belgorod Building Materials Plant near chalk hill]
OxkpectHoctu borannueckoro cana benl™V.
4 |3apocnu KieHa, aKauun
[Maple and acacia copse in the surroundings of BSU Botanical Garden]
[Noiima pexn Bezenka BONM3M 4aCTHOTO CEKTOpa. YMEPEHHO

Koopnunaret
[Coordinates]

50°35'52.13"N
36°36'55.03"E
50°37'0.71"N

36°33'33.40"E

50°36'34.62"N
36°36'33.79"E

50°35'39.32"N
36°33'17.07"E

50°35'38.70"N

[Noratus (Armenia). Surroundings of Lake Sevan, edge of the pine
forest, steppe vegetation. 1982 m asl.]

5 YBJIQKHEHHBIN Y4acTOK, 3apOCIIU KJI€HA, TOIOJS, UBbI

[Vezjolka river floodplain close to single-storey houses. Moderately 36°33'52.36"E

moistened area, thickets of maple, poplar and willow]

OTKPBITHIH Y9aCTOK CTEIHOM PACTUTEIBHOCTH MEXKIY 50°37'35.90"N
6 |YaCTHBIM CEKTOPOM M MEJIOBBIM KapbepoM 36°31'1 .33"E

[Steppe area between single-storey houses and the chalk quarry] i

3aTeHeHHbIH yyacTok B noiiMe peku Besenka Brons

KEJIEe3HOIOPOKHOU JIMHUU. 3apocin KieHa. B TpaBsiHoM sipyce — 50°35'25.00"N
7 |nomyx, kpanusa, rpaBuIaT 36034'3..54"]5

[Shady area in the Vezjolka river floodplain along the railway.

Maple thickets. Herbal cover: burdock, nettle and avens]

Hoparyc (Apmennst). OxpectHoctH o3epa CeaH,

OIyIlIKa COCHOBOTO JIeCa, CTEIHAsl PACTUTEIIBHOCTb. 40°38'48.6"N
8 11982 M Hax ypoBHEM Mopst 45°19'47.6"E
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B xone npoBeneHHBIX HaOMOJeHUH B mpenenax T. benropoma oOHapyKeHBI
CeMb aJIBEHTHUBHBIX KOJOHHU St ravergiensis, OOUTAIONIMX B HM30JHMPOBAHHBIX
IpYT OT APyTa aHTPOIIOTEHHO-N3MEHEHHBIX ONOTOMAX.

B ecrectBenHbIX coolrecTBax B He 0OHapyxkeH. C I1eIbl0 COMOCTaBICHUS
BBIOpaHa rpyIia MOJUTFOCKOB U3 HCKOHHOTO MecTa oouTanus (Apmenus). ONeHKy
O0MIIHS M3y4aeMOro BHU/IA MPOBOIMIIN C TIOMOIIIBIO TIOKa3aTelisi aOCOMFOTHOM ILIOT-
HOCTH, JJISI ONpeeeHHsT KOTOPOTro TPHUMEHSUTH METOol MpOOHBIX IUIomanok. Ha
o0cienyeMoil TePPUTOPUH BBIOUPAIA OTHOCHTEIIHHO OIHOPOIHBIA YYACTOK, TJe
CIIy9aifHBIM 00pa30M pacIojiaraii mo TpH pooOHbie wiomanky (1 M> kakmas), B
npernenax KOTOPhIX BPYUHYIO COOMPAH JKUBBIX 0COOCH BCEX BO3PACTHBIX KIIACCOB.
AOCOJIOTHYTO TIOTHOCTh OPTaHN3MOB Ha YUacTKe ONPEessUIN Kak cpenHee apud-
METHUYECKOE 3aPETHCTPUPOBAHHBIX B MPAHUIIAX KaKIOU MPOOHOH IUIOIIAIKH Opra-
HU3MOB JaHHOTO Buja [15]. [lapanmensHo ¢ onpeaeneHrem mIoTHOCTH TTOMYIISIIHNA
U3y4alld MX BO3PACTHYIO CTPYKTYpy. B cOOTBeTCTBUM C OOIIECHPHHSITHIM B MaJia-
KOJIOTHH TIOIIXO/IoM [16] Bce coOpaHHBIe 0COOM pa3/ieNieHbl Ha TPU Pa3MEpHO-BO3-
PACTHBIX KJIacca B 3aBUCUMOCTH OT YHCIIa 000pPOTOB pakoBUHEL: I — 110 3,5 obopora,
II — 6oserre 3,5 obopota, 6e3 oTBopoTa ycrhs, III — co chopMupoBaHHBEIM OTBOPO-
TOM YCThsI (TAHHBIH MPU3HAK YKA3bIBAET HA TO, YTO POCT PAKOBUHBI IIPEKPATHIICS).

J71s1 KOHXHOMETPHUIECKOTO aHAIN3a B KAJKIOM ITyHKTE JeIalIN 110 OHOU CITy-
yaifHOH BBIOOpKE, cocTosmelt u3 100 monoBo3pensix ocobeil, oTHocsmuxcs k 11
pa3MepHO-BO3pacTHOMY Kiaccy. [IpoBoamim m3MepeHust MOp(hOMETPHUIECKUX T1a-
paMeTpOB U BBIUUCIISUTU CTaHIAPTHBIC HHICKCHI pakoBHHEI (puc. 1) [17]: mmpuna
paxoBunbI [shell width] (ILIP [SW]), BeicoTa pakoBunsI [shell height] (BP [SH]),
BbIcoTa 3aBuTKa [spire height] (B3 [SpH]), BeicoTa ycTbs [aperture height] (BY
[AH]), mmpuHa ycrhs [aperture width] (LIY [AW]); paccuuThiBaiuch 00beM pa-
koBuHbl (V' = [IIP><BP/2) u mwiotiaas ycthst (S = 3,145xBYxII1Y/4); onpenerns-
ymck uaaexcsl BP/IIP, BY/IITY, B3/BP, V/S.

SpH

SH

AH

Puc. 1. Cxema npomepoB pakoBUHEI Stenomphalia ravergiensis
(pacmmudpoBka nokasareseil B TeKCTe)
[Fig. 1. Stenomphalia ravergiensis shell measurement scheme: SW - Shell width,
SH - Shell height, SH - Spire height, AH - Aperture height, AW - Aperture width]



152 D.A. Cuezun, B.B. Aoamosa

Jns mpoBepkH CTaTUYECKON 3HAYMMOCTH PA3IUYMI MEXKIy TpyIIIaMH IpH-
MEHsUTH OHO(haKTOpHBIN aucnepcuonHblil aHanu3 (ANOVA). Cratuctuueckas
00paboTKa MOyYeHHBIX JaHHBIX MPOBOJMIACH B TiporpamMme Excel u StatSoft
STATISTICA 6.0 for Windows.

PesysabTarsl HecaeqoBaHus U 00CyKIeHTE

Ha nepBom sTare HaMu HCCIIEIOBaHbI JeMOrpaduuecKue OKa3aTelid u3yda-
eMBIX TOMy/snii. Pe3ynsraTel aHamu3a qeMorpad)uuecKux mapaMeTpoB MpUBe-
IIeHbl B Ta0m1. 2.

Tab6numa 2 [Table?2]
II10THOCTH MOMYJISIMHM M YACTOTA PA3JINYHBIX Pa3MePHO-BO3PACTHBIX
KJj1accoB Stenomphalia ravergiensis
[The population density and the frequency of different Stenomphalia ravergiensis size-age classes]

Yucno ocobeit Jonu oco0eif pa3HBIX BO3PACTHBIX KJIACCOB
[TyHkT Ha 1 M2 [Proportion of individuals of different size-age classes]
[Site] Number of
indi\Eiduals per 1m?] I 1I 1
1 46 0,217 0,587 0,196
2 58 0,345 0,466 0,189
3 47 0,149 0,383 0,468
4 51 0,392 0,373 0,235
5 54 0,167 0,363 0,370
6 27 0,259 0,556 0,185
7 5 0,200 0,200 0,600
8 25 — — 1,000

Ipumeuanue. Coopsl Stenomphalia ravergiensis B nynkte Ne 8 (ApMeHUsI) POBOAMINCH B
OCEHHHI IIepHo/I, Korja 0COOHM MIIa IIINX BO3PACTHBIX IPYII ObUIH HEAKTHBHBI.

[Note: Stenomphalia ravergiensis sampling in Site 8 (Armenia) was conducted in autumn, when individuals
of younger age groups were inactive].

CornacHO NOJIy4eHHBIM JIAHHBIM IUIOTHOCTB INOMYNSALMU St. ravergiensis B
OOJBIIMHCTBE KCCIISJOBAHHBIX OMOTOIIOB HAXOAWTCS HA [IOBOJIBHO BBICOKOM
ypoBHe. Bo3pacTHast cTpyKTypa NOIyJISsIIUK B IIEJIOM XapaKTepu3yeTcs mpeooiia-
JTaHHEM FOBCHWJIBHBIX (pOpM (HMCKITFOUCHHE COCTABHIIM TOJILKO IyHKTHI Ne 3 1 7),
4TO 00BSICHIAETCS HAMOOJIBIINM YPOBHEM PEIIPOAYKTHBHOH aKTUBHOCTH B Hayase
nera. YKa3aHHbIC 3HAUCHUsI IeMOrpapMIecKuX NapaMeTpoB XapakTepU3yroT Mo-
JIOXKUTENBHYI0 TUHAMUKY HHBAa3UOHHOTO Iporecca [19].

3HayeHUss MOPPOMETPHUECKHX MTOKa3aTeNieii pAKOBUH B UCCIIEyEeMbIX OITy-
JSIIUSX TpeJicTaBieHbl B Ta0u. 3. [ToydeHHbIe pe3ysIbTaThl IeMOHCTPUPYIOT, 4TO
B Pa3IMYHBIX OMOTOMAX METPHUYECKHE 3HAYCHUSI BAPHUPYIOT, O YeM CBHUJICTEIb-
CTBYeT OAHO(AKTOPHBIN JAUCIIEPCHOHHBIN aHalM3, KOTOPBIH 1TOKa3aJl CTaTUCTH-
YEeCKH 3HaYMMBbIC PA3INYusl MapaMeTPOB PAKOBHUHBI MEXJY TPYIIAMH [0 BCEM
UCIIOJIBb3yeMBbIM NpH3HaKaM (Tabum. 4). M3BecTHO, YTO mapamMeTphl paKOBUHBI Ha-
3€MHBIX MOJITFOCKOB MOT'YT OITPE/IEIISITHCS XapaKTePOM MECTOOOUTaHUIA.
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Tab6numa 3 [Table 3]
3HayeHus OMOMeTPHYECKHUX IAaPAMETPOB PaKoBUHBI Stenomphalia ravergiensis
B UCCJIeI0BAHHBIX nonmyasauusax (M+m)
[The values of Stenomphalia ravergiensis shell biometric
parameters in the studied populations (M + m)]

I}g:e“f SW | SH | SpH | AH | AW |SH/SW| AH/AW [SpH/SH| V s | vis
1 12,651 9,68 | 2,98 | 6,99 | 7,41 | 0,765 | 0,944 | 0,307 | 784,87 | 40,92 | 19,12
+0,06|+0,05 [£0,04|+0,03 [£0,04 |+0,003| +0,004 |+0,003| 10,07 |+0,40 | £0,17

2 14,19(11,08| 3,74 | 7,57 | 8,17 | 0,781 | 0,928 | 0,337 | 1130,17 | 48,90 | 23,03
+0,06 |+0,08 | £0,05 | +0,04 [+0,05 |+0,005| +0,004 [+0,003| +14,75 |+0,48 | +0,21

3 14,24 110,81| 3,81 | 7,43 | 8,31 | 0,759 | 0,895 | 0,352 |1123,33|49,19 | 24,10
+0,08 [+0,09 | +0,05 [£0,08 [+£0,06 |+0,004| +0,009 |+0,003| £19,65 |+0,74 | £1,66

4 |1243[9.67 (342 671 | 7.27 0,778 | 0,925 | 0,354 | 756,55 | 38,56 | 19,59
40,05 |+0,05 | £0,04 [ +£0,03 [+0,04 [:0,003| 0,004 |+0,003| +9,28 |+0,38|+0,17

5 12,60( 9,71 | 3,24 | 6,83 | 7,56 | 0,771 | 0,904 | 0,334 | 782,70 |40,87| 19,05
+0,06|+0,06 [£0,04 | £0,04 | +0,04 |+0,004| £0,004 [+0,003| £11,06 |+0,43 | £0,15

6 13,15(10,24| 3,54 | 7,21 | 7,42 [ 0,779 | 0,974 | 0,346 | 902,87 42,42 21,13
+0,07 |+0,06 | £0,03 | £0,04 [+0,05 |+0,003| +0,005 |+0,002| +14,34 |+0,50 | +0,19

7 13,35(10,22| 3,78 | 7,34 | 8,10 | 0,766 | 0,907 | 0,369 | 929,76 | 47,04 | 19,57
+0,07 [+£0,07| 40,05 [£0,04 | +£0,05 |+0,004| +0,005 |+0,003| £15,02 |+0,51 | £0,18

g [13.05/10.13]3.301] 6,77 | 6,74 | 0.776 | 1,008 | 0.326 | 874,93 |36,07 | 24,18
+0,06 | +£0,06 | £0,04 [ 0,03 [+0,05 [:0,004| +0,006 |+0,003| +12,01 |+0,41| +0,19

B 5Tolt cBA3M HaOMIOAAaEMBIC OTIIMYUS [I0 METPUUYECKUM IOKA3aTelsiM, BEpo-
ATHO, ABISAIOTCS CIEACTBHEM TPaNeHTa OMOTONMUYECKUX YCIOBHH MEXIy H3y-
JaeMbIMH TeppuTopusiMu. Ilpu 3ToM ocobu ¢ Haubonee KpyHMHBIMU PAKOBHUHA-
MH BCTPEYAIOTCS B OCHOBHOM B apHUAHBIX OMOTOMAX C MEIOBBIMH OOHAKEHUAMH
(myHKTBI 2, 3). B 3TuX e MyHKTaX OTMEUEHO HauOOoIblIee COOTHOLICHUE TTOKa-
3areneil 00beMa PakOBUHEI K IIIOIIAIN YCThS. B yBIaKHEHHBIX jke MECTax Ipe-
00J1a1a10T 0COOM OTHOCUTENBHO METKHUX Pa3MepoB (MyHKTHI 1, 5). Takoe siBneHue
MOATBEPIKAAET MOJIIOKEHHE, COTTTACHO KOTOPOMY Y KCepO(MIBHBIX H KCepoMe30-
(MIBHBIX BUJIOB MOJUTIOCKOB B 3aCYIIIMBBIX OHOTONAX OTOOP CIOCOOCTBYET CO-
XpaHEeHno GOPM C KPYITHBIMH PAKOBHHAMH M OTHOCHUTEIEHO MEJIKHM yCTHEM, UTO
MO3BOJISIET HAKATIIMBATh U COXPAaHATh BoAy B Tene [20].

Tem He MeHee 171 U3ydaeMbIX aJBEHTHBHBIX IOMYISAUN KCepOMe30(HIBHO-
ro Buaa St. ravergiensis 3To npaBuio He abcomoTHO. Hampumep, B myHKTax 6
1 7, HECMOTPs Ha SIBHBIA IPAJUEHT YBIIAXKHEHHS, MOMYIALUN XapaKTepH3yOTCs
CXOZHBIMH MOP(OMETPHUECKUMHU IOKa3aTeIsIMU. JIaHHOE SIBJICHHE, BEPOSITHO,
MOXKHO OOBSICHUTB TE€M, YTO H3ydaeMble KOJOHUHM UMEIOT Pa3INIHbIA BO3PAcT, U
B OoJiee MOJIOABIX TPYIMIAX MBI 3aCTAEM ITOCTEIICHHOE CTAHOBICHUE (DEHOTUIH-
9YeCKOTO 00JIMKa, OTBEYAIOIIET0 OMOTOMTMYECKUM XapaKTepUCTHKaM. BrisBeHHAs
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N3MECHYMBOCTh KOHXHOJOTHIECKUX IapaMeTPOB MOXKET CIYKUTH BBIPAKCHHUEM
9BPUOUOHTHOCTH St. ravergiensis, KOTOPYIO BUJ JIEMOHCTPUPYET KaK HAa BHOBb
OCBOCHHBIX TEPPUTOPHUSX, TAK U HA TEPPUTOPHSIX CBOETO NCKOHHOTO apeana [21].
CTOUT TaKke OTMETUTH, YTO 1O BeIYHCcIeHHOMY HHekcy BP/ILIP BbisiBieHa Hau-
MEHBIIass MESKIOMYSIIMOHHAS TUCIIEPCHs, TEMOHCTPHPYIOIIasi, BEPOSITHO, CO-
XpaHeHHEe BUOCTICIU(PUUHBIX MPOMOPLUI PAaKOBUH.

Tabnuia 4 [Table4]
Pe3yiabTarbl 01HO(PAKTOPHOIO JMCIIEPCHOHHOI0 AHAJIU3A
KOHXHOMETPUYECKUX NapamMeTpoB Stenomphalia ravergiensis
[ANOVA results for conchological parameters of Stenomphalia ravergiensis|

F- P
df - -
M MS - SHateHMs BEPOSAT-
TpusHax Hcrounux cymMMa CTegeHL CpenHui IgHTepHH HOCTB
[Parameter]|  M3MCHUMBOCTH KBaJIpaToB CB([)DS_HH KBaJIpaT ?_?;eepa KpUTEPHUS
[Variability source] [Sum of grees of [Mean values of dumepa
Squares] freedom] Square] Fisher's [Chance of
N Fisher's test]
est]
N[[;”‘tfjvy [yt 335,87 7 47,98
SW Be e — 116,31 | 4,43x10°""7
HYTPH IpyI 326,73 792 0,41
[Within groups]
Mg”‘ﬂy IPYIHAMH | 193 gy 7 27,69
SH [ngg; f{)‘;ﬁ;‘ 64,02 | 5,79x10°7
(Within erouns] 342,61 792 0,43
N[[;”‘t“}vy [ymE L 61,62 7 8,803
SpH Bf{yfsl‘d‘ ﬁg’yur’l’rsl 51,89 | 6,32x10°
Within aroams] 134,35 792 0,17
NI IPYImaMit | 74,74 7 10,68
AH [B‘:f;vfgg fg;‘lfj 52,96 | 5,06x10°
(Within erouns] 159,67 792 0,202
Nf;ﬁ%g’yﬂ)ﬁﬁ“ 266,97 7 38,14
AW B —— 165,35 | 3,18x101%
HYTPH TPy 182,68 792 0,23
[Within groups]
N[[g"‘t@y [y | 0,03 7 0,006
SH/SW Bflyf;; l%g;‘l‘]’; 434 | 9,77%10%
Within erouns] 1,12 792 0,001
Mexny rpynnamu
AH/AW |—Beween groups] R ! %P 1 sie | 3010w
Buyrpu rpymn 2,22 792 | 0,003
[Within groups]
Mexay rpynnamu 025 7 0.036
[Between groups]
SpH/SH [ 37,12 | 4,64x104
HYTPH Irpym 0,77 792 0,001
[Within groups]
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OxoHYaHUuE Tabn 4 [Table4 (end)]

F—
P—
SS_ df — MS — 3HAUCHHSA | o pOSIT-
Hcrounnk cymma CTerneHp cpeaHuit KPUTEPHA | e
IIpusnax CBOOOIBI Oumiepa
[Parameter] U3MEHUYMBOCTU KBaJpaToB Do- KBajJipar KpUTCpHUs
[Variability source] [Sum of r[ee: of [Mean aET::() £ Ouiepa
valu

Squares] tfr;ee dom] Square] Fisher's [Chance of

test] Fisher's test]

Mexicry rpymmamn | 453570058 | 7 [2076100.,08
\Ys [Between groups] 111,51 1,79x10°113

?@iﬁﬂ“ﬁiﬁgﬁ 1474498633 | 792 | 18617,41
MO DY | 16142058 | 7| 230601
S BryTpi pym 94,61 | 4,08x101
Y| 1930316 | 792 | 2437
Mexny rpynnamu 3485.81 7 497.97
V/s  (pctueen roups] 1329 | 2,86x107¢
YIDU IDY 2967825 | 792 37,47

[Within groups]

Br16opka u3 momymnsum, o0uTaromeil B okpecTHOCTIX 03. CeBaH (MyHKT 8),
XapaKTepU3yeTCs MPOMEKYTOYHBIMU 3HAYCHUSIMH KOHXMOMETPUYCCKUX TTOKa3a-
TeJIel W TonaJia B OJMH KJacTep ¢ KOJIOHWSIMH U3 TTYHKTOB 6 7 (puc. 2).

200

150 |

100 |

50

OekinunoBo paccrosiuue [Euclidean distsnce]

3 2 8 7 6 4 5 1

ITynkrel c6opa [Sampling sites]

Puc. 2. Jlennporpamma eBKIM0OBOTO PACCTOSHUS, BBIUMCICHHOTO Ha OCHOBE
COIOCTABJICHHs] KOHXHOJIIOTMYECKUX NPU3HAKOB Stenomphalia ravergiensis
[Fig. 2. Dendrogram of the Euclidean distance based on comparing conchological parameters
of Stenomphalia ravergiensis. On the X axis - Sampling sites; on the Y axis - The Euclidean distance]
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B oTniame oT cBOMX aIBEHTHBHBIX «POJICTBEHHUKOBY a0OPUTEHHBIC YIUTKA OT-
JIMYAI0TCS OOJiee OKPYIIIBIM YCThEM, O YeM CBHIETEIbCTBYET oTHOIIeHHe BY/IIY
(OTBOPOT YCThsSl Y NTAaHHOTO BHJIA BBIPAKEH OMMHAKOBO B PA3HBIX MOMYJISIIHIX H
PaBHOMEPHO YTOJIIIIEH 10 BceMy nepumeTpy). Kpome Toro, B 3T0#1 rpymme oTMe-
YEeHBI JIOBOJILHO OOJIBIIKE U OoJiee cTa0MIIbHbIC 3HAYCHHS HHIIEKca V/S, KoTophle,
BEPOSITHO, SIBJSIFOTCS CIIEACTBUEM CTAOMIM3UPYIOIIETo 0TOOpa B YCIOBHSAX MOHU-
JKEHHOW BIaxxHOCTH. /{1151 cpaBHEHMSI, B a/IBEHTUBHOW KOJIOHUH U3 ITyHKTA 3, T11e
OTMEUCHBI MOJJOOHBIC BRICOKUE 3HAYCHUS ITOTO MHIEKCA, €ro JAUCIIePCUs 3HAUH-
TEJIBHO MPEBBINIAET TPYIITY U3 3aKaBKa3bsl.

3akioueHnne

Takum 00pa3oM, MOTyYEHHBIE TaHHBIC CBUACTEIBCTBYIOT 00 YCIIEIIHOM OC-
BOGHUU St. ravergiensis aHTPOIIOTEHHBIX OMOTONOB Ha Tepputopuu rora Cpen-
HEpPYCCKOI BO3BBIIIEHHOCTH. BBICOKas IIIOTHOCTH MOMYILSIIIAN ¥ IIpeoliiaiaHme
JIOJIN IOBEHUJIBHBIX 0Cc00€H B leMorpaduueckoM coCTaBe MO3BOJISIOT IPOrHO3H-
pOBaTh TAIBHEMIIYIO SKCIAHCUIO BHJIa HA paCCMATPUBAEMOU TEPPUTOPUU. BhIsAB-
JICHHAs! U3MEHYMBOCTb MOP(HOMETPHUUECKUX MAPAMETPOB PAKOBUHBI MOJIIIOCKOB
U3 Pa3IMIHBIX ONOTOMIOB KOCBEHHO CBUACTEIBCTBYET 00 OTHOCUTEIHHO ITHPOKOH
JKOJIOTMYECKOM BaJEHTHOCTH YKa3aHHOIO MHBAa3MBHOIO BUJA, YTO MOXKET CILy-
JKUTB OIHON M3 IPUYNH €ro yCIEeITHONH NHTPOAYKINH B Pa3INIHBIX JTaHAmadgTax
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Eduard A. Snegin, Valeria V. Adamova
Belgorod State National Research University, Belgorod, Russian Federation

Analysis of demographic and morphological parameters of adventitious
Stenomphalia ravergiensis (Mollusca, Gastropoda, Pulmonata)
populations in the south of the Central Russian Upland

We present demographic and morphological parameters of seven populations of
invasive terrestrial mollusk Stenomphalia ravergiensis (Ferussac, 1835) from the south
of the Central Russian Upland (Belgorod). A sample of snails from the native area
(Armenia) was taken for comparison. The total number of measured shells was 800. We
determined the absolute density of organisms at the site (using test plots 1 m? each) and
their age structure. For conchometric analysis at each point, we took randomly samples
of 100 mature individuals. We measured morphometric parameters and calculated the
standard shell index (see Tables).

Our study indicates that anthropogenically-altered areas are prevalent for non-
indigenous St. ravergiery population, due to the ways of invasions in combination with a
high vulnerability of urban ecosystems to invasion. The analysis of variance (ANOVA)
demonstrated significant divergence of the groups in biometric shell parameters that is,
probably, caused by the difference in biotopic conditions in the urban landscape. We
found the largest shells in arid habitats with chalk outcrops. Moreover, we registered the
highest index of shell volume/aperture square here. Snails with smaller shell sizes were
more common in humid habitats. This fact supports the hypothesis about the selective
advantage of forms which have large shells with small aperture among xerophilic and
xero-mesophilic species of terrestrial mollusks. In arid habitats these conchological
parameters allow collecting and storing water in the body. However, this rule is not
absolute for alien population of St. ravergiensis: despite moisture gradient of some
plots, samples had the same morphological parameters. This phenomenon may be
caused by differences in the age of snail colonies, so in groups, formed recently, we
observed the formation of phenotypes which are response to microclimatic conditions
of the habitat. We registered the smallest interpopulation dispersion for the index of
shell height to shell width, which probably suggests conservative species-specific
shell proportions. The results obtained from field research demonstrated that the
population was composed of different age groups and had a high level of density (5-58
of individuals per square meter), which showed positive trends of the invasion process
and the successful St. ravergiensis expansion across the studied area. The sample of
the population from the native species area (surroundings of Sevan Lake, Armenia) is
characterized by intermediate values of shell parameters. Comparing alien populations
with the native Caucasian groups, we established both significant similarities and
significant differences between them. A high level of population density and prevalence
of juveniles in the age structure allows predicting further expansion of this alien species
across the given territory. Variability of morphometric shell parameters from different
habitats may indicate a wide ecological valence of the invasive species, which may
influence successful introduction of St. ravergiensis into new territories.

The article contains 2 Figures, 4 Tables, 21 References.

Key words: adventive species; terrestrial mollusks; urbanized landscape.
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IKOJIOI'UA

VK 593.11
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N.B. Kypsuna, H.B. Kniumosa

Hnemumym monumopunea xnumamuveckux u sxonozuueckux cucmem CO PAH,
2. Tomck, Poccus

Coo0mecrBa pakoBuHubix amed (Rhizopoda, Testaceafilosea,
Testacealobosea) B 00,J10THBIX MeCTOOOMTAHUAX
nocJjie Bo3AecTBUA MoxapoB (ror 3anagnoi Cudbupmn)

Pabota BeimmonneHa npu ¢puHaHcoBo nogaepxkke PODU, npoexr Ne 16-34-60057 mon_a_nk.

Hccnedosanue mnanpasneno Ha auanu3 ocobeHHocmell 6UO0080U  CMPYKIMYpbl
coobwecms pakoBUHHBIX amed 6 OONOMHBIX MeCmOoOOUMAaHUAX Nocie 8030elcmaus
noscapa. Obvexmamu Ucc1e008aHUs AGIAIOMCA 6bI2OPEBUIUE YUACTIKU BEPXOGbIX
COCHOB0-KYCMAPHUUKOB0-CHACHOBLIX  OONOM 6 NOO30HE I0HCHOU matieu U 30He
necocmenu  3anaonoti Cubupu. Ilposedeno cpagnenue coobujecms paxKoBUHHbIX
ameb Ha MepmMEONOKPOBHBIX YUACMKAX U YUACIKAX ¢ 80CCIMAHOBIEHHbIM CPACHOBBIM
NOKPOBOM 6 npedenax 00HO20 U Moo e boroma. Mcnonv3osanue uH0eKco8 cxoocmed
u memooa paspedxcenus no Konemany (Cole rarefaction) eviasuno menoenyuro
00e0HeHUsL 81006020 COCMABA COODWECE PAKOSBUHHBIX ameb & Ouomonax,
3amponymulx noxcapom. Ha evicopeswux yuacmkax 6o10m nabnaiooaemcs eOuHuiHoe
nosgienue 6U008 DPAKOGUHHBIX amed, Xapakmepuvlx 04 Me3096MpodHbIX 6010m
u 01 mMunepanvbhuix nous. IIpoucxooum usmenenue He MOIbKO GUOOB020 COCMABA
coobwecms, HO U 8 COOMHOWEHUAX 8UO08 MexcOy coboil. Coobuecmea pakogUHHLIX
amed 6 MecmoodumaHuAX nocie 6030elCmeus noxcapa Omiudaomcs oonee
8bICOKUMU 3HAUEHUAMU UHOEKCA 8U006020 pastoobpasus [llennona u evipognennocmu
cmpykmypol. Ha mepmeonokpoguwix yuacmkax evieopeguiux 06010m ommedeHo
yeenuuenue 001U OMHOCUMENbHO20 00ULUA 81006 U3 pooos Trigonopyxis, Corythion,
Trinema.

KunroueBbie ci10Ba: pakogunnvie amedbl, nojcap; pam,; eepxosoe 60iomo.

BBenenune

[oxapbl 1o CBOCH PacmpOCTPAHEHHOCTH M CHJIC BO3ICHUCTBHUS SIBISIFOTCS CY-
LIECTBEHHBIM (haKTOPOM, BIUSIFOLINM Ha IPHUPOTHYO CPE/Ly B COBPEMEHHBIX YCIIO-
Busix. OIHAKO BIMSHEE TIOXKapa Ha MOYBEHHYIO (hayHy U3y4eHO ciiabo U HemocTa-
TOYHO. B nocsenHee Bpemst HabIFOIACTCs POCT YKCIIa Ty OIMKAIHH, TOCBSIICHHBIX
sTomy Bompocy [1-5]. 1o muenuro A.C. 3aiinieBa ¢ coasBt. [6], 0JHOI U3 OCHOBHBIX
MPUYKMH OTHOCUTENIBHO HEOOIIBIIIOTO YHCIIa HCCIIC0BAHUM, HATIPABICHHBIX HA H3Y-



162 U.B. Kypvuna, H.B. Knumosa

YCHUE BISHUS MOCIEACTBHN IO)KAapOB Ha IIOYBEHHBIX OOUTATEIICH, SBIISETCS MHO-
rooOpasue TOro SBJICHHUS M COOTBETCTBEHHO BBICOKAs! CTEIICHb BapHAOCIbHOCTH
€r0 TOCIEACTBUN. DTO OCIOKHICT BOSMOKHOCTH KJIACCH(PHUKAIINN HAOTIOTaEeMBIX
MOKapOB, BBISIBICHUE 3aKOHOMEPHOCTEH M CPAaBHUTEIIBHBIN aHAIIN3 Pe3yJIbTaToB,
TIOJTyYEHHBIX pa3HBIMH aBTopamu. Bee xe B psie padot [3—5, 7] mpocnexxuBaercs
CXOITHAsI TCHICHITHS BO3ICHCTBHS [T0KAPOB HA Pa3IMYHbBIC TPYIIIBI IOUYBSHHOU (ha-
VHBI — OHU BBI3BIBAIOT CHIKEHHE YHCICHHOCTH U OMOMACCHI, @ TAKXKE OTPayKArOTCs
Ha U3MCHEHHUHU BUIOBOM CTPYKTYPBI TOYBEHHBIX 300I[CHO30B.

[oxaps! o-pa3sHOMY BIHUSIOT Ha Pa3iIWYHBIC TPYIIHI TTOYBSHHBIX OpTaHU3-
MOB. B ornuuune ot oburarenell moJCTUIIKY, MPEUMYIIECTBEHHO MUTPHPYIOIINX
IO TTOBEPXHOCTH MOYBBI, COOCTBEHHO TIOYBEHHBIC 0OUTaTeH (T€OOMOHTHI) OKa-
3BIBAIOTCS] B HEKOTOPOW CTEIICHH 3allUIICHHBIMH OT BO3JCHCTBHS [0XKAPA CIOEM
MTOYBBI, B KOTOPO# oHM 00uTaroT [3]. [Ipr 3TOM HEKOTOpBIE ITOUBEHHBIE OECII03BO-
HOYHBIE MOT'YT MUTPUPOBATh BIIyOb MTOYBHI HAa BpeMs OKapa U TaKKMM 00pa3oM
n30eraTh ero MOCIECTBHS, TOTIAa KaK MUKPOOPTaHU3MBI, HE CIIOCOOHBIE K 10100~
HBIM MUTPALUSIM, CTPAIAIOT OT MOXKAPOB CUIbHEe [7]. PakoBUHHBIE aMeObI — MeJI-
KW OTHOKJIETOYHBIC OPTaHU3MBI, KOTOPHIE BCTPEUAIOTCS B pa3HBIX THIAX ITOYB.
OHHM HACEJSIFOT BOJHBIC TUICHKH BOKPYT MOYBCHHBIX YACTHUI[ M SIBJISIOTCS MPE-
CTaBUTEISIMU TIOYBEHHOW HaHO(ayHBI [§]. JKU3HEHHOE MPOCTPAHCTBO OT/ICITHHBIX
oco0eli He TIpeBbIIaeT 00beMa HECKOIbKUX KYOMYECKUX CAaHTHUMETPOB [9]. Dtu
IpocTeime He crTocOOHBI MUTPUPOBATh BIIyOb MOYBEL. B TO jke BpeMs pakoBHH-
HbIC aMeObl SIBIIIOTCS Ba)KHBIM U MHOTOYHCIICHHBIM KOMIIOHEHTOM ITOYBCHHOM
(aynpl. OHM UTparOT OOJBINYIO POJIb B OMOJIOTHYECKOM KPYTrOBOPOTE BEIICCTB
n numieBbix cetsax [10, 11]. KpoMe Toro, oHU SIBISIOTCS 1yBCTBUTEIBHBIMU OHO-
WHINKaTOPaMU M3MEHEHUH Cpelbl, TaKe KPaTKUX U HETIPOIODKUTEIbHBIX, U T10-
3TOMY IIUPOKO HCIIOIB3YIOTCS B MAJICOIKOIOIMICCKUX MCCICIOBAHUIX H IKOJIO-
rugeckoM MoHHUTOpHUHTE [12]. B cBsA3M ¢ OOJBIION MPAKTUYECKON 3HAYNMOCTBIO
MAJICOIKOIIOTUUECKUX PEKOHCTPYKIUI, OCHOBAaHHBIX Ha JAHHBIX O PAKOBHHHBIX
ame0ax, COXpaHSIONIMXCS B TOPPSHBIX 3alie)kax 00JIOT, 0COOBIH MHTEpEC Mpe-
CTaBJISIET BO3ACHCTBHE MOXKAPOB Ha (hayHy OOJOTHBIX MOYB.

[oxapsl Ha OONOTAaX OTIMYAIOTCS OT IOXKAapoB Ha cyxomoiax. Kpome Toro,
Pa3IMYHBIC TUITBI OOJOT TOPST MO-pasHOMY. COOTBETCTBEHHO MMO-PA3HOMY OHH
U BOCCTaHABJIHMBAIOTCS ITOCIE BOTOPAHMS. JTO 3aBHUCHT, C OXHOW CTOPOHEI, OT
MHTEHCHBHOCTH U MPOODKUTEIBHOCTH MOXKAPOB [7]; C APYroi CTOPOHEI, OT 0CO-
OeHHocTel camoro Oosora. B oTnenbHBIX padoTax MmokKa3aHo, 9YTO BOCCTAHOBIIC-
HUe 0O0JIOT MOCIe MoXKapa MOXKET 3aTArUBAThCs Ha foirue roasl [ 13—15]. Ocoben-
HO CWJIBHO TOPSAT COCHOBO-KYCTapHUYKOBO-C(harHOBbIe OosioTa (psimbl) [16—18],
a TakXKe OCyIIeHHbIEe y4acTKu 00J0T [13]. OcHOBHAs OMACHOCTH 3aKJIIOYAETCS B
TOM, YTO HHM30BOH IOXap Ha OONOTE JIETKO IEepepacTacT B MOYBEHHO-TOP(SHOM
noxap [ 13] u Takum 00pa3om oka3bIBaeT OoJsiee CUIIbHOE BO3/ICHCTBHE HA TIOUBEH-
HyI0 (hayHy, YeM B MUHEPAJIbHBIX II0YBaX HA CYXOHOJax.

Ha teppuropun 3ananuoit CHOUpPH psSMBI BCTPEUYAIOTCS HA TIPOTSDKCHUU BCEl
TaeKHOM 30HbBI, OJTHAKO HANOOJIee IMPOKO TIPE/ICTABIICHBI B IXKHOM Taiire. Jleco-
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CTEeIHas 30Ha SBISIETCS IXKHOW TPaHMIIEH uX pacmpoctpaneHus [19], u nmenno
371ech PAMBI HanboJsee 4acTo noaseprarorcs Beiropanusim [17, 18]. Ioxkaps! npu-
KOBBLIBAIOT BCe Ooliee MPUCTaIbHOE BHAMAHHE YUICHBIX Ha (OHE IMPOUCXOISIIINX
KIIMMaTH4eCcKNX U3MeHeHuH. B nocneanee Bpems Ha rore CHOMpH OKapbl CTaIu
OYEHb YACTHIM W MACIITa0HBIM SIBJICHHEM KakK CIIEACTBHE JKapKoil 3acylUINBON
TOTOJIbI B JIETHUE Ce30HbI Toj1a [20].

CBezieHHS 0 BO3JCHCTBHM ITOKAPOB Ha CTPYKTYPY COOOIIECTB MOYBEHHBIX pa-
KOBHHHBIX aMe0 HEMHOTOUHCIIEHHBI ¥ IPOTUBOPEYHBHL. B 0OTHUX MCCIeI0BaHUAX
[10, 21] BBISBICHBI UI3MEHEHUS B BUJIOBOH CTPYKType cooOImIecTB, B npyrux [11,
22] — He 00HapYyKEHO 3HAYUTEIBHOTO BIMSIHUS TOKapOB HA KOMIUIEKCHI ATHX T10-
YBCHHBIX IIPOCTEHIHX. Pe3yapTaTel YIOMSIHYTHIX NCCICIOBAHUN OUCHD CIOKHO
COIIOCTABIISATH MEXY COOO0M, TaK KaK B IEPEUUCICHHBIX pa00TaX OTINYAIOTCS KaK
TIOKAPHI IO CHJIC M ATTUTEIFHOCTH BO3ICHCTBISL, TaK M UCCICIOBAaHHBIC OMOTOTIHI,
OT KOTOPBIX BO MHOTOM 3aBHCUT U CTPYKTYypa COOOILECTB PAKOBUHHBIX ame0. DT
JOTIOTHUTEHHO MOAYSPKUBACT CIalyio H3yIeHHOCTh JAHHOTO BOTIPOCA.

Henp Hameid paboThl — 00HAPYKUTH OCOOEHHOCTH MPOSBICHUS MTOCIEACTBUN
MOYKapOB B CTPYKTYpe COOOMIECTB PAaKOBUHHBIX ame0, HACEISIONIMX OOJIOTHBIC
MECTOOOUTaHMUS.

s n3ydeHnss HaMH BHIOPAaHBI OOBEKTHI, HAXOASAIINECS B COCTOSTHUH MHOTO-
JIETHETO MOCTENEHHOTO BOCCTAHOBJICHHUS MOCIE BBITOpPaHUs. B Takux OONOTHBIX
MECTOOOHUTAHMSAX MBI IIPEIIONIAracM BBIIBUTh H3MEHEHHS BHIOBOTO COCTABa, Ha-
pYLIeHHS BUIOBOH CTPYKTYPHl U CHI)KEHHE INIOTHOCTU HACEJEHHUS COOOIIECTB
PaKOBHHHBIX aMe0 KaK peakInio OPraHN3MOB-OMOMHANKATOPOB HA TIOCIEACTBHU
noxapa.

MaTepnam,I U METOAUKHU HCCTICT0OBAHUS

OObeKxTamMu 7151 UCCIIEIOBAHUS TTOCITY)KUIIM BBITOPEBILNE YYACTKH BEPXOBBIX
COCHOBO-KYCTapHHUYKOBO-C(DarHOBBIX OOJIOT (PSIMOB) C pa3HOM CTENICHBIO HapYy-
LIEHHOCTH HA TEPPUTOPUH JICCOCTENN U F0KHOTACKHON MoA30HB! 3anaHoil Cu-
Ooupwu (Tadm. 1).

B necocrennoit 30He 6oj0Ta 3aHUMalOT okosio 8% Ttepputopuu [19]. Cpenun
HUX Tpeo0iIalaloT HU3WHHBIC TPaBsHBIC (3aiiMHINA) U OCOKOBO-THITHOBBIC 0O-
JoTa. PsIMBI BCTpedaroTCsl MOBCEMECTHO CPEAM 3aiMHUIL, OJHAKO HE JOCTUTAIOT
Oonbmux pazmepoB. Jlis uccnenoBanmii BIOpaH Ky3Henkuid psm, pactoioKeH-
HBII B YOuHCKOM paifone HoBocuOupckoii obmactu (puc. 1). Bosropanus Ha 3Tom
00II0Te CIyJaInch HEOMHOKPATHO. DTO B 3HAYUTENHEHON CTENICHN OTPa3MUIOCh Ha
pacTuTenabHOM Mokpose 6onota [17]. JIpeBecHBli Ipyc COCTOUT U3 COCHBI U Oe-
pe3bl BeicoTol 15-20 M, Ha JiepeBbsIX BHIHA OOTOpEBIIas U OOyTIIUBIIASCS KOpa
710 BBICOTHI 1,5-2 M. KycTapHHUKOBBII sIpyc Mpe/CTaBlIeH MPEUMYILECTBEHHO Oa-
TYIBHUKOM, TaK)Ke BCTPEUAIOTCSI KaccaHnIpa, OpycHHKa, KiIfokBa. Ha omHoM m3
YYaCTKOB psiMa BEPXHUH MMOKPOB MEPTBBII U MPEICTaBIECH OTOJEHHBIM TOPHOM.
Jpyroii y4acTok MMeeT pa3pe)KCHHbBIH MO3aHYHbBIN MTOKPOB U3 C(HArHOBBIX MXOB
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(mpeumyniectBeHHO Sphagnum angustifolium u S. fuscum) ¢ HeOOJIBIIUM yUa-
CTHEM 3eJIeHBIX MXOB (Polytrichum strictum, Pleurozium schreberi) n oTandaeTcs
OOMIIBHBIM pa3pacTaHueM Oepe30BOTO ITOAPOCTa C MPUMECHIO COCHBI BEICOTOH OT
2 10 5 M ¥ GOJIBIIIMM YKCIIOM TTOBAJICHHBIX JiepeBbeB. B Ky3Henkom psime mpoOsr
O0TOOpaHBI B MECTOOOUTAHUAX C MOTHOCTHIO BBHITOPEBIIMM BEPXHHM ITOKPOBOM
0onoTa (MEpPTBOIIOKPOBHBIE OHUOTOIBI) M HAa y4acTKe ¢ Ooyee-MeHee BOCCTaHO-
BHBIITUMCSI Pa3peKEHHBIM TIOKPOBOM U3 C(HAarHOBBIX MXOB (C(harHOBbIC OMOTOTIHI)
(aBryct 2014 r.). Tounsle faThl MOXKapoB Ha 3TOM 00J0TEe HaM Hens3BecTHbI. Of-
Hako, o mHeHUto H.II. Kochix, nccnenoBapmiell pa3nuyHble PSMBI B JIECOCTEIN
3anagnoit Cubupwu [17, 18], nocnennuit moxap B u3ydaeMbix yyactkax Kysnen-
KOTO psiMa Tipou3oiel He MeHee 12—15 ser Hazan. Charnoseie 6noromnsl Kysuerr-
KOT'O psiMa HanOoJiee CXOHbBI C HeHAPYIICHHBIMH OOJIOTHBIMUA MECTOOOUTAHHUSIMH,
MTO3TOMY JIJISI CPABHEHHS C TIOCIICTHUME BBIOOpKA MPOO B c(harHOBBIX OHOTOIMAX
B3sITa C YYETOM SIIEMEHTOB OOJIOTHOTO MUKpOpebeda: Ha MOBBIMICHUAX (KOUKAX,
5 1po0), B MEKKOUCUHBIX MMOHKCHHSX (4 TIPOOBI) U CPETHUX TI0 BBICOTE TIOBEPX-
HOCTAX (5 mpo0d).

TaOGmnuia 1 [Table1]
XapaKkTepuCTHKA 00bEKTOB HCCJIeI0BAHUS
[Characteristics of the study objects]

JlanmmadTHO-
reorpadu- Ocob6ennoctn | KomuuecTtBo Bpewms,
HECKAA 30H, | koopmumare | Bomoto ©HOTOMOB npo6 Tpouieuiee
TIOZISOHa [Coordinates] [Bog] [Features [Number  |mociie noxapa
[Landscape- of habitats] of samples] |[Time after fire]
geographical
zone, subzone]
MeptBono-
Kysneuxwuit KPOBHBIE 10 He menee
Jlecocremns 55°10'N, pam [Dead bog 1215 ner
[Forest-steppe] 81°19'E [Kuznetskii surface] [At least
ryam] Coarnossle 14 12-15 years]
[Sphagnum]
Meprsomno-
KPOBHBIE 2 He menee
56°52'N, | Temnoe, psim [Dead bog 10-15 ner
84°39'E [Temnoye bog] surface] [At least
3eeHOMOILIHbIE 3 10-15 years]
IO>xnas Taiira [Green moss]
[Southern taiga] Meptsomno-
Hxcunckoe, KPOBHBIE 1
56°5 l'N, pam [Dead bog 16 ner
83°17'E [Tksinskoye surface] [16 years]
bog] 3eIeHOMOIITHbIE 2
[Green moss]

B 1oxxHOTaexkHOI noa3oHe 3anaaHoit Cubupu 3a00104€HHOCTh TEPPUTOPUU
cocraBisieT okoio 32% [19]. Cpenu 6omoT mpeodIagaroT psSMBL H TPSIOBO-MO-
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Ja)KWHHBIE KOMIUICKCHI, TAKXKE MIMPOKO PAcIpOCTPAHEHBI W HU3HUHHBIE 00II0Ta,
IIPEACTaBICHHBIE Pa3HOOOPa3HBIMU PACTUTEIBHBIMU accoruanusiMu. O0bekTaMu
IS ICCIIeIOBaHNMS BBIOPaHBI psAMBI Ha 00s0Te TemHoM 1 MIKCHHCKOM, HAXOSAIIHN-
ecst B Tomckom u IllerapckoM paifonax Tomckoil 061acTH COOTBETCTBEHHO (CM.
puc. 1, Tabmn. 1).

Hoocnbupc
[Novosibirsk]

— —
0 40 80 120km

Puc. 1. Kapra pacnonoxxeHus paifoHa 1 00beKTa HCCIIeTOBAHMIA:

1 — Kysneuknii psam; 2 — UkcuHckoe 00710T0; 3 — 60mmoto TemHoe.
ITyaktupom otmedeHs! rpanunbl HoBocubupcekoit u ToMmckoit obmacTeit
[Fig. 1. Map of the study area: / - Kuznetskii ryam, 2 - Iksinskoye bog,

3 - Temnoye bog. Borders of Tomsk and Novosibirsk regions marked by a dotted line]

W3yuaeMble y4acTKH JaHHBIX OOJIOT OCYILICHBI. 3aTeM MOJBEPIIUCH BO3CH-
cTBHIO TTO’kapoB. Ha MkcuHCKOM 00I0TE MPOM30MIIO 3HAYUTEIHLHOE BBHITOPAHIE
OCYIICHHOTO y4acTKa BepxoBoro 0ojorta B 1998 r. [23]. Bo3mokHo, 3aTeM ciyya-
JIFCH MTOBTOPHBIE BO3TOpaHus. Bu3yanbHO rapu Ha ABYyX JaHHBIX OOJOTaX OYCHb
noxoxH. Jlara nmocnenHero noxapa Ha 60onote TemHOM HaM HensBecTHA. OJHAKO
B IICJIOM, TI0 HaIlel OIEHKE, MOCTIE MMOYKAPOB Ha MCCIEAYEMBIX 00JI0Tax MPOIILIO
He MeHee 1015 net. J[peBecHsIil sipyc Ha rOpeBIINX yyacTKax 000ux 00JI0T pas-
PeXKEHHBIN, TIpeIcTaBIeH Oepe30i U COCHOM BhICOTOH 8—10 M ¢ OONBITUM KOJIH-
YeCTBOM CyxocTosi. PasBuT nmompoct u3 6epessl u cocHeI (BricoTa 2—5 M). Kycrap-
HUYKOBBIN SIPYC COCTOUT MPEUMYIIECTBEHHO U3 OaryabHNAKA U KaCCAHPBI, TAKXKE
BCTpeUaloTCs ronyOuKa, KItokBa. MoOXoBOi TOKPOB Pa3BUT MO3aUYHO, €TI0 MPO-
EKTHBHOE TTIOKPBITHE COCTABISIET OKOIO 60%. [ToMrMo cparHOBBIX, BETHKO OTHO-
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CUTEITbHOE OOWIINE U 3JICHBIX MXOB (B OCHOBHOM Polytrichum strictum). TIpoGsI
cybcTpara Juis aHaJIu3a COOOIIECTB PAKOBUHHBIX aMe0 0OTOOpaHbI HA y4acTKax ¢
OTMEPIIUM TTOKPOBOM 0O0JI0Ta (MEPTBOIIOKPOBHBIE OHOTOITBI), TIPEICTABICHHBIX
TOJIBIM TOP(OM, M CyXHMH 3€JICHBIMU MXaMH (3€JICHOMOIIHBIE OMOTOIBI), B aBry-
cte 2014 1. B Xo/1e aHanmm3a MoJy4eHHbBIX JTAaHHBIX TPOOBI, OTOOpaHHBIC Ha JBYX
OosoTax 10KHOH Taliru, 00beANHEHBI B O/IHY TPYIITy U pacCMaTpPUBAIUCh BMECTE
B COOTBETCTBHUH C PA3IMIHAMH 110 THITYy CyOcTpara.

B nenom npoananusuposano 32 npoOsl ¢ MOBepxHOCTH 00110T. Bee nccneno-
BaHHEIC OMOTOITHI SBIISIOTCS HAPYIICHHBIMU B PE3yJIbTaTe BO3ICHCTBUS IOXKapa B
TOM min uHOH creneHu. CTPYKTypy COOOIIECTB PAKOBUHHBIX aMe0 Ha BBITOPEB-
muXx 00JI0TaX CPABHHUBANMU C TAKOBOH B PA3IMIHBIX HEHAPYIICHHBIX MECTOOONTA-
HUSIX 110 TAHHBIM JIPYTUX PaOoT.

Jiis aHam3a coo0IIecTB paKOBUHHBIX aMe0 MPOOBI ChIPOTO CyOcTpara Maccon
4-5 T mPOMBIBAIIUCH Yepe3 CUTO ¢ pazMmepoM sueiku 0,355 MM U OTaeseHHs
KPYIHBIX PAaCTUTEIBHBIX OCTATKOB. [loyueHHBIC BOAHBIC CYCIIEH3HH OTCTanBa-
T IS yAAJIEeHUs] U3JUIIHEN SKUAKOCTH, 3aTeM 00BbEM CYCIIEH3UU JOBOJAUICA /0
10 mut [24]. Karmuiro gaHHOTO pacTBOpa MPOCMATPUBAIN 101 OWHOKYJISIPHBIM CBe-
TOBBIM MUKpockornoM mpu 200—400-kpaTHoM yBenudeHuu. B kaxmoi npobe Ha-
cunThiBA)IM He MeHee 300 9K3eMIUIIPOB pakoBUHOK ame0. OOHapyKEHHBIC BHIIBI
UAECHTU(HUINPOBATIM MPU IOMOIIM ompeaenutenei [25, 26]. B kaxmoit mpobe
BBEIYHCIIIOCH OTHOCHTETIHFHOE OOMITHE BUIOB, a TAKKE INIOTHOCTH HACEIICHUS CO-
0011IeCTB PaKOBHHHBIX ame0 B 1 T B. ¢. B. (BO3YIIIHO-CYyXOTO BEIIECTBa CyOCcTpara).

Jns cpaBHEHHS BHAOBOTO OOTAaTCTBa B BBHIOOPKAX C Pa3sHBIM KOJIHIECTBOM
po0 ucmonbp30BaH MeToA paspexenus no Konemany (Cole rarefaction) [27, 28].
CpaBHUTEIBHBIA aHAN3 BUIOBOH CTPYKTYpPHI COOOIIECTB PaKOBHHHBIX amel B
pa3HbIX NPOoOax MPOBEACH MPU IMOMOIIY MHJEKca cxojcTBa Payna—Kpuka n un-
nexca Mopucutsl. JlaHHBIE HHAEKCH HCHONB3YIOTCS [UIS TTOTIAPHOTO CPABHEHHUS
po0, NePBBIA U3 HUX YYUTHIBACT TOJHKO HAJIMYUE MM OTCYTCTBHE BHIOB B CO-
00IIecTBe, a BTOPOI YUMTHIBACT TAKKE JOJNH OTHOCHTEIHHOTO OOWIIHS BHIIOB.
3HAYMMOCTh OTIMYHMH MEXKTY PasHBIMH BHIOOPKAMH OLIEHHUBAJIACh MPU MOMOIIH
HeMapaMeTPUIECKOro Tecta MaHHa—YUTTHH.

MaccoBy1o BIQXXHOCTh CyOCTpaTa ONpeeNsiiii METOI0M B3BELINBAHUS IPO0 B
CBIPOM BHJIE W MOCJIC BBHICYIIUBAHUS 0 BO3IYIIHO-CYXOTO COCTOsIHUS. Ha ocHo-
BaHMY PA3HUIBI B MacCe BBEIYHCIISUIN JIOJIIO COACPIKAHUS BIIArH.

Craructudeckast 00paboTka MOMyYSHHBIX JAaHHBIX MPOBEACHA IPH ITOMOIIH
nporpaMmubIx npmioxenuit: EstimateS 9.0.0 [29]; StatSoft STATISTICA 10.0
for Windows; PAST 1.87b.

Pesyabrarsl nccsieqoBanust U o0cyxKaeHne
Buooeoii cocmae cooduiecme pakosuHHBIX amed 6bl20PeCUIUX YUACHIKOG

6epxo06vix 6010m. Beero B UCCIeIOBaHHBIX OOTOTHBIX MECTOOOUTAHUSAX OOHAPY-
)eHo 50 BHIIOB, BapueTeTOB M (HOpM paKOBHHHBIX ame0 (Tadi. 2).
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B memom BumoBast cTpyKTypa COOOIIECTB PAKOBHHHBIX aMe0 Ha BHITOPEBIINX
ydacTKax OOJIOT UMEET MHOTO OOIIEro ¢ TAKOBOW B €CTECTBEHHBIX HEHAPYIICH-
HBIX OOJIOTHBIX MECTOOOMTAHWSIX Ha Tepputopuu 3amaaHoit Cubupu. lomu-
HUPYIOT TaKHe K€ BUIBI U3 ponoB Assulina, Trinema, XapakTepHble IS KOYEK
BepxoBbIX 601510T [30—33]. JloMHHAHTBI ¥ OCHOBHASI YaCTh BUJIOB, COCTABIISFOIINAX
HCCIICIOBAaHHBIC COOOIIECTBA, SIBISIOTCS KCepohuIaMu, THITUYHBI JJ1s1 OUOTOIOB
C HaMMEHBIIIeH YBIAXKHEHHOCTHIO HA BEPXOBBIX Oonotax (Assulina, Bullinularia,
Corythion, Trigonopyxis, Nebela tincta). OHN OTpaxaroT KcepoMopdHbIe ycio-
Bus cpensl. OQHON M3 OCHOBHBIX NPUYMH CHIDKCHHUS BIQKHOCTH CPEIbl HA II0-
BEPXHOCTH BBITOPEBIINX OOJOT SIBIISCTCS HAPYIICHHE CIUIOIIHOTO MOKPOBa U3
carHOBBIX MXOB. Pa3pacrarommecs 3eJeHbIe MXH 1 MEPTBOIIOKPOBHEIC YIaCTKU
OTJIMYAIOTCS 0OJIee HU3KOW BIIaXKHOCTBIO MO CPABHEHHUIO CO C(HarHOBBHIMU MXaMHU
KaK CpeJIbl AJIs CyIICCTBOBAHSI TOYBEHHBIX OPTaHU3MOB.

Tab6numa 2 [Table?2]
Pacnpenenenne BU10B PAKOBHHHBIX aMed 110 OTHOCUTEIbHOMY O0UJIHIO
(%) B 60JI0THBIX MeCTOOOUTAHMSX MOCJE BO3/1eHCTBHUS MOKapa
[Distribution of testate amoebae species according to relative
abundance (%) in bog habitats affected by wild fire]

PsMEBI B 100KHOM Taiire Psm B mecocrenu
[Bogs in the southern taiga] | [Bog in the forest-steppe]
Buorons! [Habitats]
Buasr
. MeprtBo- Meptso-
[Species] 3erneHo-
MowHE(e | TOKPOBHBIC | TIOKPOBHEIC Coarnoble
[Dead bog | [Dead bog | [Sphagnum]
[Green moss]
surface] surface]
Arcella arenaria Greeff 0,04 0,30 041 0,02
A. discoides Ehrenberg 0,05
A. discoides v. dificilis Deflandre 0,38 0,30 0,24
A. vulgaris Ehrenberg 0,15
A. vulgaris v. polymorha Deflandre 0,04 0,15 0,10
Archerella flavum (Archer) Loeblich et 0.25
Tappan ’
Assulina muscorum Greef 14,25 5.94 1,42 17,72
A. seminulum (Ehrenberg) Leidy 0,23
Bullinularia indica v. minor (Penard) 0.16 021
Deflandre
Centropyxis aculeata (Ehrenberg) Stein 0,08
C. aerophila Deflandre 0,38 4,89 0,87 0,35
C. constricta v. minima Decloitre 0.46 1,43 0,22 0,02
C. orbicularis Deflandre 1,15
C. sylvatica (Deflandre) Bonnet et 235 1,58 0.08 0.81
Thomas
Corythion delamarei Bonnet, Thomas 1,01 1,13 2,67 1,29
C. dubium Taranek 16,56 13,47 24,69 4.46
C. dubium v. orbicularis Penard 2.10 2.86 2.75 0,50
C. pulchellum Penard 0,24 0,02
Cryptodifflugia voigti Schmidt 0,13
Cyclopyxis eurystoma Deflandre 5.38 9.56 4,76 2.36
C. eurystoma v. parvula Bonnet et 0.97 8.80 1.25
Thomas
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OkoHuaHue Tab 2 [Table2 (end)]

PsiMbI B 100KHOM Taiire
[Bogs in the southern taiga]

Pswm B necoctenu
[Bog in the forest-steppe]

Buoromnsl [Habitats]
Busr
- Meptso- MeptBo-
[Species] 3esneHo-
vomHbe | TOKPOBHBIE | IOKPOBHEIE Ccarnosble
[Dead bog [Dead bog | [Sphagnum]
[Green moss]
surface] surface]

C. kahli Deflandre 0,38 0,06
Difflugiella minuta Playfair 0,27 0.19
Euglypha anodonta Bonnet 0,08
E. anodonta v. magna Schoenborn 0,97 0,23 0,90
E. compressa Carter 0.15
E. compressa f. Glabra Wailes 0,60 0,14
E. rotunda Wailes 4,08 3,16 1,03 8,69
E. strigosa (Ehrenberg) Leidy 1,01 0,15 0,04
E. strigosa f. glabra Wailes 0.46 0,23 0,06
Heleopera petricola v. amethystea

0,08
Penard
Hyalosphenia papilio Leidy 0,38
Nebela militaris Penard 1,43 3,69 0,19 0,63
N. tincta (Leidy) Awerintzew 0,25 0,60 0,10
Phrygqnella acropodia v. australica 0,34 3.92
Playfair
Placocista lens Penard 0,02
P._spinosa (Carter) Leidy 0,08
Plagiopvxis declivis Thomas 1,09
P. penardi Thomas 0,04 0,90
Schoe(tborma humicola (Schoenborn) 3.03 1.96 419 0.04
Decloitre
S. smithi Beyens et Chardez 0,50 0,30 0,30 0,06
Tracheleuglypha dentata Deflandre 0,04 0,08
Trigonopvxis arcula (Leidy) Penard 0.67 0.90 12,63 0,60
T. arcula v. major Chardez 0,08 0,08 1,39 0,04
T. minuta Schoenborn et Peschke 2,14 2,33 32,09 1,15
Trinema complanatum Penard 2.65 3.39 0,65 1,63
1. enchelys (Ehrenberg) Leidy 0,83 0,49 3,40
1. lineare Penard 36,07 28,67 591 49,69
T lineare v. truncatum Chardez 0,17 0,33
T. penardi Thomas et Chardez 0,13 0.75

Ipumeuanue. Jlomu oTHOcUTenbHOro oOmiams Oonee 10% BbIAEIEHBI XKUPHBIM MIPHQTOM;
IYCTHIE STYEHKH 03HAYaIOT OTCYTCTBHE BHA.

[Notes. Values more than 10% are in bold; blank cells indicate the absence of species].

Oco0eHHOCTH BHAOBOTO COCTABa PAKOBHHHBIX aMed B pa3HbIX 00JOTHBIX
OuoTomnax mocJie Bo3aeiicTBus no:xkapa. [IpocnexunBaercs npuypo4eHHOCTD OT-
JETHHBIX BUIOB PAaKOBHHHBIX aMed K pa3HBIM THUIAM CyOCTpaTa Ha BRITOPEBIINX
OOJIOTHBIX y4acTKaX: MEPTBOMOKPOBHBIX, 3€JIECHOMOIIHBIX, charHOBBIX. [laHHbIE
TUTBI CyOCTpaTa OTPaXKaroT, C OHON CTOPOHBI, Pa3HBIE CTAIUH BOCCTAHOBICHUS
BEPXHET0 OKPOBa 00JI0Ta MOCIE MoXkKapa U MEPEUUCIICHbI B TOCIEI0BaTEIbHOCTH
OT HauboJee 10 HaNMEeHee HapyIIEHHBIX, C IPyTOi CTOPOHEI, OTIHYAIOTCS 110 TH-
JPOTEPMHUUYECKOMY PEKUMY, MePEUUCIEHbl COOTBETCTBEHHO OT HauboJiee CyXux

110 HanOoJIee BIIaXKHBIX.
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YacTts 00HApY)KEHHBIX BUJIOB PAKOBHHHBIX aMe0 JIOCTUTAET HAMOOJIBIIIETO OT-
HOCUTEIILHOTO 00N B c(harHOBBIX OnoTonax. K HuM oTHOCSTCS Assulina mus-
corum, Bullinularia indica v. minor, Euglypha rotunda, Phryganella acropodia
v. australica, Tracheleuglypha dentata, Trinema enchelys, T. lineare, T. lineare v.
truncatum. B 3e€HOMOITHBIX OMOTOIIAX OTHOCHUTEIBHOE OOMIIHE OONBITMHCTBA
9THX BUJIOB HECKOJBKO HHXE, B MEPTBOIIOKPOBHBIX OMOTOIMAX JOCTHraeT Hau-
MEHBIINX 3Ha4eHMH. HekoTopbie BUABI 00HAPYKEHBI HCKITIOYUTEIHHO B C(parHo-
BbIX Onoronax (Assulina seminulum, Centropyxis orbicularis, Placocista lens).
[lepeuncnenHble BHIBI PAKOBUHHBIX amed (3a uckiroueHueM Tracheleuglypha
dentata, Trinema enchelys n Centropyxis orbicularis) 4acTo BCTpe4aloTcsi B HeHa-
PYIIEHHBIX OJMTOTPOQPHBIX c(harHoBbIX Oosorax 3amamaHoi CHOMPH 1O JaHHBIM
npeapLaynmx uccnenopanuii [30, 33]. JlaHHbIe BUBI SBISIOTCS TUITHYHBIMU OpHO-
OMOHTaMHU U TATOTCIOT K MECTOOOUTAHHSIM C MOXOBBIM ITOKPOBOM [34].

Jnst psiga BHIOB OTMEUYECHO HAMOOJNBINEE OTHOCUTEIBHOE OOWIIHE B MEPTBO-
MMOKPOBHBIX OMOTOMAX, a B c(harHOBBIX OMOTOMNAX, B OOJBITUHCTBE CITyYacB, Hau-
menbliee. K Hum otHocstes Arcella arenaria, Centropyxis aerophila, C. constric-
ta v. minima, Difflugiella minuta, Nebela militaris, N. tincta, Plagiopyxis penardi,
Schoenbornia humicola, Trinema penardi, Bunsl u3 ponos Corythion, Cyclopyxis
u Trigonopyxis. IlepedrcieHHbIe BUIBI OTIIMYAIOTCS HU3KOH BCTPEUaeMOCTBIO H
HEOOJBIINM OTHOCHUTEILHBIM OOMIIHEM B €CTECTBEHHBIX HEHAPYILICHHBIX C(harHo-
BBIX MECTOOOMTAHMSAX OJIMTOTPOPHBIX OOJIOT Ha TeppuTOpHH 3araaHoi CHOMpH
[30, 33]. Cpenu nux Buabl Centropyxis aerophila, Cyclopyxis kahli, C. eurystoma,
C. eurystoma v. parvula, Plagiopyxis penardi, Schoenbornia humicola 6onee TH-
MUYHBI 7151 MUHEpaJbHBIX 1Mo4B [25, 34-36]. OOHapyKeHHE MOYBEHHBIX BHUJIOB
KOPHEHOXKEK CBS3aHO C TEM, YTO MEPTBOIIOKPOBHBIE OMOTOIBI HanboJiee OIU3KH 110
CBOMM CBOWCTBaM K MHHEPaJIbHBIM [T0YBAM: BBICOKOH CTEIIEHH CYXOCTU CyOcTpara
1 TIOBBIIIIEHHOMY COJCPKaHUIO MHHEPAIBHBIX AJIEMEHTOB. [IpHCyTCTBIE TOYBEH-
HeIx BusioB Centropyxis aerophila, Plagiopyxis callida, P. declivis, P. penardi na-
OJIFOZIATIOCH HA BBITOPEBINNX YYacTKax OOJIOT U B APYroM HcciieaoBannu [21].

B BBITOpEeBIINX OOJOTHBIX MECTOOOMTAHHAX OOHAPYKEHO CAMHUYHOE IPH-
CYTCTBHUE BHJIOB, XapaKTEPHbBIX, coriacHO [37-39], mist Me303BTPO(HBIX OOJIOT.
Oro Bunsl: Cyclopyxis kahli, Heleopera petricola v. amethystea, Tracheleuglypha
dentata, Trinema penardi, oTnmdarontiiecs TpeOOBaTEIHHOCTHIO K MTOBLIIICHHOMY
COZIEPIKaHUIO0 MUHEPAIILHBIX AJIEMEHTOB B cpefie ooutanus. Bun Cyclopyxis kahli
9acTO BCTPEYaeTcsl Kak B MHHEPAJIbHBIX MOYBAX, TAK M B ME30ABTPOHBIX O0II0-
tax [34]. OueBuAHO, HANUYKE IEPEUMCIICHHBIX BUIOB OTPaXKaeT 000TaIlIEeHHOCTb
cyOcTpara 30JbHBIMI 2JIEMEHTaMH KaK CJICICTBHE TIOXKapa.

Takum 00pa3zom, BUIOBOIT COCTAaB COOOIIECTB PAKOBHHHBIX aMed B MECTOOOHU-
TaHUSX, TIOIBEPTIINXCS BO3ICHCTBHIO TTOXKapa, BO MHOTOM 3aBHCHT OT THIIA CyO-
CTpaTa v MOXET OBbITh PA3JINYHBIM Ha PA3HBIX ITallaX MOCTIUPOTSHHOM CYKIICCCHH.

JoMuHHpYOIIME BUABI PAKOBHHHBIX aMed. B ro)KHOTaeKHBIX 00JOTax B
3€JICHOMOIITHBIX OMOTOINAX TOMHHAHTAMH COOOIIECCTB PAKOBUHHBIX aMe0 SBIISIOT-
csl BUIBI-OpHoONOHTRI Trinema lineare, Corythion dubium wu Assulina muscorum,
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a B MEpPTBOIOKPOBHBIX Onortonax — 1. lineare u C. dubium (cM. Tadi. 2), npudyeM
JIOJIA MX OTHOCHUTEIILHOTO OOMITUSI HECKOJIBKO YMEHBIIIAIOTCS. B charHoBbIX OHO-
tomax Ky3Henkoro psmMa TOMUHHPYIOT BUAEI Trinema lineare u Assulina musco-
rum, a B MEpTBOIIOKPOBHBIX — Trigonopyxis minuta v Corythion dubium.

[lo mamHBIM HCClEMOBaHWK HEHAPYIICHHBIX OJMHTOTPO(GHBIX OONOT 3amai-
Hoit Cubupu [30] 10K OTHOCUTENLHOTO OOWIINS BUAOB Trigonopyxis minuta u
Corythion dubium B charHOBBIX MXax HH3KH M He mpeBemanT 5—10%. Oxnako
B MEPTBOIMOKPOBHBIX OMOTOIAX HA BRITOPEBIINX OOIOTAX ITH BUJIbI JOMUHHUPYIOT
B c000IIecTBaX pakoBUHHBIX ame0. J{ist BumoB poga Corythion BBISBICHO ropas-
10 OoJblliee OTHOCHTEILHOE OOMIME B OOJNOTHBIX MECTOOOMTAHHSIX C 3€JICHO-
MOIITHBIM CyOCTpaTroM B OTIHYKE OT charHoBeix OuoronoB [33]. Bumsr u3 pona
Trigonopyxis 9acTo BCTPEYAIOTCS B TIOUBAX C IPYOBIM PACTUTEIBLHBIM MaTepHa-
JI0M ¥ Mxax [25, 35]. Takum 00pa3oM, OBBIIIIEHHOE OTHOCHUTEIILHOE OOMITHE JaH-
HBIX JIByX BHUJIOB SIBISICTCS MapKEPOM HapYIICHHUs C(harHOBOro MOKpOBa OOJoTa.
Kpome Toro, MBI mpearonaraeM, 9To HETHITHIHOE JUIs C(harHOBBIX MECTOOOUTA-
HUH JOMUHHMpOBaHUE BUAOB Trigonopyxis minuta u Corythion dubium oOycioB-
JICHO KpaifHe CHIIEHON CyXOCTBIO CyOCTpaTa B MEpPTBOIIOKPOBHBIX OmoTomax Kys-
Herkoro psMa. CpernHee 3HAUCHUE TTOKA3aTellsi MACCOBOM BIAXKHOCTH JUIS TUX
6nororoB coctaBmio 38%, Torna Kak B C(harHOBBIX OMOTOIIAX OHO BapbHUPYET B
npenenax 70-90%. Msl cuuTaeM, 4TO OCHOBHOM NPUUYMHOM pa3nuyuii Mo BlIax-
HOCTH SIBIISIETCSI MOXOBOH ITOKPOB B C(harHOBBIX OnoTonax. OH yaepKUBaeT BIary
3a CUeT IUIOTHBIX MOIYIIeK MOXOBOI NepHuHbI. Haie mpeamonoxeHue moiaHo-
CTBIO COTVIACYeTCS C Pa3UUMSIMH B ONTHMAIBHBIX 3HAYCHUSIX TITyOMHBI YPOBHS
OOJIOTHBIX BOJI, PACCUUTAHHBIX METOIOM B3BEIICHHOTO CPEIHETO, IS OTJCIbHBIX
BHJIOB PaKOBHHHBIX ame0. J{ist BunoB Trigonopyxis minuta w Corythion dubium
3HAUCHHUS BUJIOBBIX ONITHMYMOB II0 YPOBHIO OOJIOTHBIX BOJI BBIIIE (COOTBETCTBEH-
HO 26,99 u 26,68 cM), yeM Jutst BUIOB Trinema lineare i Assulina muscorum (co-
OTBETCTBEHHO 26,45 u 24,88 cm) [30]. D10 03HauaeT, 4To nepBbIe Ba BU1a KOpHE-
HOXXEK TIPEIIIOUUTAIOT OoNee IPCHUPOBAHHBIC YCIOBUS CPEAbl, YeM HOCIEIHNE,
XOTSI BCE YETHIPE MEPEUHUCIICHHBIX BH/Ia OTHOCATCS K TPYIIIE KCEPOPUIOB.

PesynpraTs! Hamero ucciaeJ0BaHMUS XOPOIIIO COTTIACYIOTCS ¢ TAaHHBIMHU IPYTHX
pabot. Tak, B paboTe nHOCTpaHHBIX aBTOpPOB [10], MccIe0BaBIINX BepEIaTHU-
K1 B BennkoOpuranuu, moka3aHO yBEIWYEHHE JONEH OTHOCHTENHEHOTO OOWIIHS
BUJIOB U3 ponoB Trigonopyxis, Corythion, Trinema Ha BBITOPEBIIMX YyYacTKax
[0 CPaBHEHUIO C HETOPEBIIUMH. Takas K¢ TCHICHIUS BBIIBICHA U B HCCIIEIO-
BaHuu E.A. MasnbImeBoit ¢ coast. [21] Ha 6omoTax B MOpAOBUM, OABEPIIINX-
cst Bo3aeicTBuio moxkapoB. O. apaum [40] yka3piBaeT, 9TO BO3pacTaHUE JOIU
OTHOCHTEJIBHOTO OOmius BUIOB Trigonopyxis arcula, Hyalosphenia subflava,
Phryganella sp. XapakTepHO JJIi MEPTBOIIOKPOBHBIX TOP(QSHHUKOB, POCT M pa3-
BUTHE KOTOPBIX OCTaHOBMIIUCH JHOO B PE3yJbTare CHIBHOTO OOCBIXaHUsI, JINOO,
BO3MOXHO, 3HAYMTEINBHOM 3BTpoduKanmu. Bun Hyalosphenia subflava sisncst
OJIHAM U3 JIOMHHAHTOB Ha FOPEBIIMX y4acTKaxX BEpeHIaTHHKOB B BemmkoOputa-
Huu [10]. B riemoM naHHBIH BUT 9acToO BCTpedaeTces Ha 00JI0TaX pa3HbIX PErHOHOB
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Cesepnoro nonymapus [32, 41, 42], onHako OH He OOHApPYKEH Ha OJIHUTOTPOd-
HbIX Oojotax 3amagHoi Cubupu [30, 33, 37]. Bo3M0OkHO, 3TO 00yCIIOBIEHO CY-
IIECTBYIOMIUMHE TeOTpapUIECKIMI OTPAaHHYCHUASMH B PACHPOCTPAHECHUN STOTO
Buja. Hamu oOHapysxeH oauH Buj U3 pona Phryganella B carHOBBIX U 3eJI€HO-
MOIITHBIX OMoTOMax (cM. Tab:. 2): HEMHOTOYHCIICH W OTHECEH K Ipyriie Opuoou-
oHTOB. Takum o0pa3om, /Ul HaIIero paifoHa McclienOBaHUM Hamboee HamexK-
HBIMH WHIUKaTOPaMHU BBITOPEBIINX MEPTBOTIOKPOBHBIX OOJOT SIBISIOTCS BUIIBI
Trigonopyxis minuta u T. arcula.

CpaBHHMTEJbHBII aHAJU3 COO0OIIECTB pPakoBUHHBLIX amed Ky3Hemkoro
psiMa B pa3THYHBIX MECTOOOMTAHNSX, MOJBEPIIINXCs BhIropanuio. Hamuure
po0, 0ToOpaHHBIX B Ky3HEITKOM psiMe B MEPTBOIIOKPOBHBIX U C(harHOBBIX OHOTO-
Tax, O3BOJIMIIO HaM ITPOBECTH CPABHUTEINILHBIN aHAIIN3 COOOIIECTB PAKOBUHHBIX
ame0 B IIpezieax OJHOTO OOJIOTA HA YIACTKaX, B Pa3HON CTEIICHH ITOBEPTIIIHXCS
BO3JICHCTBUIO MOXKapa.

CrIucok BHIOB paKOBHHHBIX ame0, 0OHApyKEHHBIX B MEPTBOINOKPOBHBIX U
c(arHoBbIX OMOTOIAX, UMEET MHOTO 00IIero. OTO MOATBEPHKIACTCS BEICOKHUMH
3HAYCHUSAMH HHJeKca cxoyucTBa Payma—Kpuka (Tabmn. 3). OgHako 3HaYCHUS WH-
JieKkca cxo/icTBa MOPHCHTBI HU3KH. DTO CBHAETEIBCTBYET O PA3JIMUUSIX B COOTHO-
MICHHUSX BUJIOB PAKOBHHHBIX aMe0 B IBYX BBIOOpKax OMOTONOB. TakuM 00pa3om,
B CTPYKTYpe COOOIIECTB PAaKOBHHHBIX aMe0 OTpakaeTcsi Ta yKe TEHJCHIHs, YTO
YCTaHOBJEHA U MOYBEHHON Me30(ayHBI B JICCHBIX OMTOMAX, MOABEPTIIUXCSI
BO3JICHCTBHUIO MOXApOB [3]: MEHsETCs He CTOJBKO BHUJIOBOW COCTaB COOOIIECTB
MTOYBEHHBIX OPTaHU3MOB, CKOJIBKO COOTHOIICHNS BHIOB BHYTPU COOOIIECTRA.

B Ky3Hzerxom psiMe B BEIOOpKe c(harHOBBIX OMOTOIIOB Ha BCEX JJIEMEHTax 0o-
JIOTHOTO MHKpopelibeda TOMUHUPYIOT KCepo(HIIbHbIC BUBI PAKOBUHHBIX ame0,
XapaKTepHBIE sl KOUEK BEPXOBBIX 00MOT (cM. Tabm. 3). XoTs 0ObIYHO Ha pas-
JUYHBIX ANIEMEHTaX MHUKpopenbeda HAOIIoaeTcs JOMHHUPOBAHUE Pa3HBIX BHU-
JoB KopHeHoxkek [31, 32, 37]. OnHooOpa3ue BUAOBOM CTPYKTYpBI COOOIIECTB
PaKOBHHHBIX aMe0, Ja)ke Ha YPOBHE JOMHHAHTHBIX BHIIOB, OTPAXKA€T TOBBIIICH-
HYIO CTeTIeHb KcepoMop(hHU3aLuK YCIOBUH cpelibl, XapakTepHyto 11t Kysnenkoro
psma B mexoM. Ha mepBBIit B3MIAA, YIaCTOK CO C(parHOBHIMH OMOTOIIAMH, FIMeE-
IOIINI pa3peXeHHBIIl MOXOBOI MOKPOB, MPOM3BOUT BIieYaTIeHUE Oojee-MeHee
BOCCTaHOBJIEHHOTO TOCJIe BO3/eiicTBUS mokapa. OfHAKO BBIIBICHHBIE 0COOCH-
HOCTH BHJIOBOTO COCTaBa PaKOBHHHBIX amMe0 OTPaKarOT YCIOBHUS Ype3MEepHOIl
JPEHUPOBAHHOCTH ATOTO ydacTKa. Mbl cunTaem, 4T0 OCHOBHOM MPUYUHOM SIBIISI-
eTcst 00MIIbHOE pa3pacTaHue I'yCTOro MoJpocTa U3 Oepesbl U COCHBI Ha 60JIoTe Ha
JAHHOM dTarle IMOCIenoKapHoi cykmeccun. KopHeBast cucTeMa Imopocid MOJIO-
JIBIX IEPEBHEB BHITSATUBACT 3HAYUTEIHLHOE KOJIUYECTBO BOJIBI M3 OOJIOTHOM MOYBHI.
Urak, obmmas kcepomopduzarust cpensl Ha Ky3HenkoM psiMe SBISIETCS] OMHUM U3
CJIEJICTBUH MOXKapa.

Haubosbmiee cpeHee 4uCiio BUIOB B MPOOE HAOIIOMACTCS B MEKKOUCHTHBIX
MOHW)KEHHSX, & HAUMEHBIIIEe — B KOUKax (CM. Tabi. 3), BBISIBICHHBIC Pa3IHIMs
He3HaunMbl (TecT ManHa—YuttHH, p < 0,05).
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Ta6numna 3 [Table 3]
Oco0eHHOCTH c000LIECTB PAKOBHHHBIX aMe0 B MEPTBONOKPOBHBIX
u carnoBbix Ouoronax Kysneuxoro psma nocjie Bo3aeiicTBus mo:xkapa
[Features of testate amoebae assemblages in dead bog surface and
sphagnum habitats of the Kuznetskii ryam after wild fire]
MepTBOIOKpOB- CdarnoBble 61/10T8n1)1 [Sphagnum habitats]
penHue MeskKoueuHbIe
[Tokazarenu HbIe OMOTOITBI K
[Parameters) [Dead bog surface OHKH TTOBEPXHOCTH TTOHIKCHHS
X [Hummocks] [Middle level of |[Decreases between
habitats]
bog surface] hummocks]
Wunexc cxonctra
_ %
Payna-Kpuia - 0,87 +0,14 0724024 | 0,53%0,29
[Raup-Crick
similarity index*]
Wunekc cxonctaa
%
Mopucuter® - 0,13+0,10 0.21+0,13 0,17+0,12
[Morisita similarity
index*]
Yucio BuoB B 1
npobe 13+4 8+2 14+3 16+2
[Number of species
per sample]
Wunexc
IllenHOHA 1,64 £0,51 1,11 £0,37 1,55+0,31 1,49 £0,29
[Shannon index]
BrIpoBHEHHOCTB
CTPYKTYPBI 0,63+0,13 0,53+0,12 0,60 +0,11 0,54 +0,12
[Equitability]
Trinema lineare,
. Assulina Trinema lineare,
Corythion . . .
. muscorum, Assulina Trinema lineare,
JIOMHHAHTHI dubium, ;
. . . . | Euglypha rotunda, muscorum, Assulina
[Dominant species] | Trigonopyxis
. Phryganella Euglypha muscorum
minuta .
acropodia v. rotunda
australica
IInotHOCTH
HAaCEJICHUS, ThIC.
33/ B.CB. 100 + 45 70 £ 50 180 + 125 240 £ 70
[Population density,
thousand. ind. / g of|
air dry substrate]

* [loka3aHbl 3HAYEHUS] HHIICKCOB CXOJICTBA, IMOMYYCHHBIC MIPU MMOMIAPHOM CPaBHEHHH MPOO 3
BBIOOPKH C(harHOBBIX OMOTOIOB ¢ PoOaMHK U3 BEIOOPKH MEPTBOTIOKPOBHBIX OHOTOIIOB; TaHHEIC
MPECTABICHBI B BUE CPEIHETO apU(PMETHUSCKOTO ¥ CTAaHIAPTHOTO OTKIIOHEHWSL.

[* Shows similarity index values obtained in pairwise comparison of samples from the sphagnum habitats
series and samples from the dead bog surface habitat series. The data are present as arithmetic mean and
standard deviation].

Ckopee Bcero, 9TO CBSI3aHO C MOBBIIIEHHON BIIAYKHOCTHIO MEKKOYEUHBIX I10-
HWKEeHUH. B ycnoBusax o0Imel cyxoCcTH IaHHOTO 00JI0Ta OHHM CTaHOBSITCS Hau-
Oonee OnaronpusATHHIMUA OMOTONAMH JUII OOUTAHUSA OOJIBLIETO YMCIa BUIOB pa-
KOBHHHBIX ameO0.



Coobuiecmea parosunnsix ameb (Rhizopoda, Testaceafilosea, Testacealobosea) 173

[IpoBeneHO cpaBHEHKE BHIOBOTO OOTAaTCTBA COOOIIECTB PAKOBUHHBIX aMeO B
BBIOOpKAaX MEPTBOIIOKPOBHBIX U charHOBBIX OHOTOMOB Ky3Hemnkoro psima. Tak kak
pa3Mep THX BEIOOPOK HEOAWHAKOB, TO JJIS CTAHIAPTH3ALNH UX 00beMa NCTIOIb-
30BaH MeTon paspexenus o Konemany (Cole rarefaction). Pacuetr oxxugaemoro
quciia BUJOB JUIsl BEIOOpKH oObemoMm 10 mpo0 mokasan (puc. 2), 94T0 BHUAOBOE
00raTrcTBO MEPTBOIIOKPOBHBIX OMOTOIOB HIDKE, YeM c(arHoBbix. O0 oOenHEeHNH
BHZOBOTO COCTaBa COOOIIECTB PAKOBUHHEIX aMed Ha MEPTBOMOKPOBHOM YJacTKe
psIMa Takke CBUACTEIBCTBYET MAaKCUMaJbHOE 3HAUYCHHE MHAEKCa cxonucTtsa Pa-
yna—Kpuka (0,94+0,11, momydeHo Kak cpelHee 3HAYCHHE WHJEKCa B MPOIEcce
MOTIAPHOTO CPABHEHHS BUIOBOTO COCTaBa COOOIIECTB PAKOBHHHBIX aMe0 B MEPT-
BOTIOKPOBHBIX OMOTOIAX MEXTy COOO0H ), Tora Kak JJist BRIOOPKH c(harHOBBIX OHO-
TOIOB OHO OKa3anock Menblie (0,83+0,16), uTo yka3siBaeT Ha OOJIbIIEE BUAOBOE
6orarcto nocnennux. [1o HamreMy MHEHHIO, HaOMIOMaeMast TEHICHIINS yBEIIUe-
HUSI BUJIOBOTO OOraTcTBa PaKOBUHHBIX ame0 B C(ParHOBBIX OHOTONAX, B OTIHYHE
OT MEPTBOIIOKPOBHEIX, OTpakaeT 0oJIee MOTHOE BOCCTAHOBIICHUE CBSI3CH MEKIY
OT/ICIEHBIMU KOMIIOHCHTAMH YKOCHCTEMbI, HAPYIICHHBIX BO3ICHCTBHAEM MOXKAPA.

BunoBas cTpykTypa coo0IIecTB pakoBUHHBIX aMe0 B MEPTBOIIOKPOBHBIX OHO-
tonax KysHenkoro psima ominuaercs OT TakoBoil B carHosbix. CooOlecTsa
PaKOBHHHBIX aMe0 MEPTBOMOKPOBHBIX OMOTOIIOB XapaKTepU3yIOTCsl 0oJiee BBICO-
KMMU 3HAYCHUSIMU TOKa3aTelell MHIeKca BUIOBOrO pasHooOpasus llleHHoHa u
BBIPOBHEHHOCTH CTPYKTYpHI (cM. Tabi. 3). OpHako MpoBepKa MpH IMOMOIIH Te-
cta MaHHa—YHUTTHHM TIOKa3ajla OTCyTCTBHE 3Ha4MMbIX oTiauuuil (p < 0,05). o
HalleMy MHEHHIO, 0oJiee BHICOKHE 3HAUEHHS NOKa3aTeleil B MEPTBOIOKPOBHBIX
OuoTorax 00yCIOBICHBI, IPEKC BCETO, TEM, YTO B HUX JOMUHAHTHBIN KOMILICKC
PAKOBHHHBIX aMe0 BKIIOYaeT HECKOJIBKO BHIIOB-COJIOMUHAHTOB B KaKIOU OT-
JIEITbHO B3sITOU MPo0e, a B C(arHOBBIX OMOTOIMAX — JOMUHAHT MIPEUMYIIECTBCHHO
omuH. CONOMHHUPOBAHUE PA3HBIX BHUIIOB PAKOBHHHBIX aMeO, BBIIBICHHOE IUIS
MEPTBOMOKPOBHBIX OMOTOIOB, BO3MOKHO, OTPaXKaeT HEYCTOHYUBOCTh CTPYKTY-
PBI COO0IIECTBA PAKOBUHHBIX amMe0, POPMHUPYIONIETOCS Ha TIPOMEXKYTOYHOH cTa-
JMH TIOCTIHPOTEHHON CYKIECCHHU, JTUOO SIBJISAETCS CIEACTBHEM IEPEMEHHOCTH
YCIOBHH Cpelpl, KOTOPhIe OKA3hIBAIOTCS OJATONPHSATHBIMHU U ONTHMAIIEHOTO
Pa3BUTHUS U COOTBETCTBEHHO HAUOOJIBIIIETO OTHOCUTEIILHOTO OOMIIHSI HECKOIBKHUX
Pa3HBIX BUIOB KOPHEHOKEK.

[To BUmOBOMY COCTaBy COOOIIECTBA PAKOBUHHBIX aMe0 B MEPTBOIIOKPOBHBIX
ounoTonax Ha Ky3HerkoMm psime Hauboliee CXOMHBI C COOOIEeCTBAMH KOYeK (3Ha-
yeHus uHjekca Payna—Kpuka, cM. Tabin. 3). A MO COOTHOIIEHUIO BUJOB (MHJEKC
Mopucutsl, cM. TabI. 3) CXOICTBO MPAKTUIECKH OTCYTCTBYET, TAK KaK 3HAUCHHS
9TOTO HMHJAEKCA OYCHb HU3KU. DTH PE3YJbTaThl JOMOIHHUTEIHLHO MOJUYEPKUBAIOT
CYIIECTBOBaHKE PA3TUUUI B BUIOBOI CTPYKTYpe COOOIIECTB PAKOBHHHBIX aMed
B MEPTBOIIOKPOBHBIX 1 carHoBbix Ouoromnax Kysuerkoro psima. JlanHbie pas-
JUYUS IPEUMYIIECTBCHHO CBSI3aHBI C COOTHONICHUSIMH OTIENBHBIX BHIOB B CO-
o011ecTBe PaKOBUHHBIX ameO.
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Puc. 2. Pacuer BHI0BOrO O0rarcTBa COOOIIECTB PAKOBHHHBIX aMed B Pa3HBIX BEIOOpKaX
po6 Ha Ky3HenkoM psiMe mpu momory MeTona paspeskenus no Konemany (Cole
rarefaction): 4 — MepTBOIIOKPOBHEIE OMOTOMIEI, B — charHoBbIe OHOTOMNEL. brexHpivu
JINHUSIMU TOTO 7K€ [[BETa OTMEUYEHbI CTaHIAPTHBIE OTKIOHEHUS MTOJyYEHHBIX 3HAaUEHUH
[Fig. 2. Calculation of species richness of testate amoebae assemblages in different series of
samples at the Kuznetskii ryam using the method of Coleman rarefaction: A - Dead bog surface
habitats, B - Sphagnum habitats. Light lines of the same color indicate the standard deviation of
the values obtained. On the X axis - Samples; on the Y axes - Expected species richness]

[InoTHOCTE HaceNEHMs pAKOBHHHBIX aMe0 B OnoTomnax Ky3Henkoro psimMa crib-
HO BapbupoBaiya (cM. Tabi. 3). CpeaHee 3HaUYCHHE HTOTO TIOKA3aTeNs 0Ka3ajloch
HIDKE B MEPTBOMOKPOBHBIX OMOTOIAX MO CpaBHEHHUIO cO charHoBeIMH. OqHAKO
IpoBepKa MpH MmoMoIH Tecta MaHnHa—YUTTHH TOKa3ajia OTCYTCTBHE 3HAYUMBIX
onmunid (p < 0,05). [Ipuvyem B BbIOOpKE CHarHOBHIX OMOTOIOB TUIOTHOCTH Ha-
CCIICHHSI HAUMEHBIIIAsl HA KOYKAX, @ B MEKKOUCYHBIX TOHMKCHHUSIX — HAHOOJIbIIIast
(cm. Tabm. 3). [IpuBeneHHbIe 3HAUSHHS CONTIOCTABUMBI CO CPEHUMH 3HAUCHUSMHU
IUIOTHOCTU HACEJICHUS COOOIIECTB PAKOBUHHBIX aMeO B HECHAPYIICHHBIX MECTO-
oOuTaHHUAX Ha OMUTOTPO(dHBIX OostoTax 3amamHol CHOMPH 1O JaHHBIM JPYTHUX
uccinenoBanuii [33]. [lo-BuanMomy, 3a Bpemsi, poIIeIIee Mocie noxapa (He me-
Hee 12—15 ner), TUIOTHOCTH HAceICHHsI PAKOBHHHBIX aMe0 B MEPTBOIIOKPOBHBIX 1
carHoBeix 6noronax Ky3Henkoro psMa Moria BOCCTAHOBHTHCS IO HOPMaJIbHBIX
3HAYCHUH, XapaKTePHBIX JIJIsl OOJOTHBIX MECTOOOMTAaHUH CO C(harHOBBHIM ITOKPO-
BOM.

3akrouenne

HccnenoBanue coOOIIECTB PAKOBUHHBIX aMe0 Ha BBITOPEBILUX YUYaCTKaX BEp-
XOBBIX OOJIOT MOKa3ajio, 9TO B OOJIOTHBIX MECTOOOMTAHHUSX ITOCIE BO3ICHCTBHS
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rmokapa MPOUCXOJUT OOCIHEHNE BHUAOBOIO cocTaBa coodOimectB. HabmomaeTcst
€IMHUYHOE TIOSIBJICHNE BUI0B PAKOBUHHBIX aMe0, XapaKTEePHBIX I ME309BTPOd-
HBIX OOJIOT W IUTI MUHEPANBHBIX TI0UB. VI3MEHSETCsI He TONBKO BHIOBOW COCTaB
COOOIIIECTB PAKOBUHHBIX amMe0, HO M COOTHOILICHHS MEXKJy OT/IEIbHBIMHA BUAMH
0 OTHOCHUTEIbHOMY oOmiHto. Coo0IecTBa ropeBIIuX OHMOTOMOB OTIHYAOTCS
Oosiee BHICOKMMH 3HAYCHUSMHU TOKa3aTeliel MHJIEKCa BUIOBOIO Pa3sHOOOpasus
[llenHOHA W BBIPOBHEHHOCTH CTPYKTYphl. OTMEUEHO BO3PACTAHUE OTHOCUTEIIH-
HOTo OOWJIMSL OTHAEIBHBIX BUAOB U3 poaoB Trigonopyxis, Corythion, Trinema Ha
MEPTBOMOKPOBHBIX yUaCTKaX BHITOPEBIIUX TOP(PIHUKOB.
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Testate amoebae assemblages (Rhizopoda, Testaceafilosea, Testacealobosea)
in bog habitats after effects of wild fires (south of Western Siberia)

Testate amoebae are numerous and crucial components of soil fauna. They are
involved in food webs and play an important role in the biological cycle of substances.
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Testate amoebae are sensitive bioindicators of environmental change, even a brief and
short one. The aim of our research was to analyze the features of the species structure of
testate amoebae assemblages in bog habitats after severe wild fire exposure.

The study objects were some burnt areas of pine-shrub-sphagnum bogs
in the southern taiga subzone (Temnoye and Iksinskoye bogs) and the forest-
steppe zone (Kuznetskii ryam) of Western Siberia (Figure 1, Table 1). At
least 10 years have passed since the fire in the studied bogs, but the upper
bog vegetation cover has not yet recovered to the previous condition.
To analyze testate amoebae assemblages, we collected 32 samples of substrate from
the bogs' surface. We washed samples of raw substrate weighing 4-5 g through the
sieve (cell size of 0,355 mm) and put them aside for removing excess water. The
resulting water suspensions were viewed under a microscope. We analyzed no less
than 300 amoeba’s tests in each sample and identified species composition and relative
abundances. Also, we determined the density of testate amoebae assemblages in 1 g of
air-dry substrate.

On the whole, we revealed 50 testate amoebae taxa. The dominant species are
Trinema lineare, Assulina muscorum, Trigonopyxis minuta and Corythion dubium.
Species composition of testate amoecbae assemblages varied in the studied burnt
areas in different habitats: sphagnum, green moss and habitats with dead bog surface.
Relative abundances of sphagnophylic species increased in moss habitats. In the burned
areas of bogs, we observed a single occurrence of testate amoebae species, which are
typical of minerotrophic fens (Cyclopyxis kahli, Heleopera petricola v. amethystea,
Tracheleuglypha dentata, Trinema penardi) and mineral soils (Centropyxis aerophila,
Cyclopyxis kahli, C. eurystoma, C. eurystoma v. parvula, Plagiopyxis penardi,
Schoenbornia humicola). The species Cyclopyxis kahli is common both for fens and
mineral soils. Testate amoebae assemblages in bog habitats after wild fire exposure
are characterized by higher values of the Shannon diversity index and equitability. An
increase in the relative abundance of species of the genera Trigonopyxis, Corythion,
Trinema was observed in burnt areas of the studied bogs. The results obtained in
our study are in good agreement with those of other authors who have studied the
assemblage structure of testate amoebae in the mires and moorlands exposed to wild
fire. A comparison of testate amoebae assemblages is made on the burned areas (severely
disturbed habitats with dead bog surface) and areas with restored sphagnum cover
(sphagnum habitats) within the same bog. Using the similarity indexes (Raup-Crick,
Morisita) and the method of Coleman rarefaction we showed that species composition
of testate amoebae assemblages is depleted in the disturbed habitats in contrast to the
sphagnum habitats. We revealed changes not only in species composition, but also in
relative abundance of species in assemblages. There was no significant reduction in
the population density of testate amoebae on the disturbed habitats in comparison to
sphagnum habitats.

Funding: This work was supported by the Russian Foundation for Basic Research
(Grant No 16-34-60057 mol_a_dk).

The article contains 2 Figures, 3 Tables, 42 References.
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We have systematized and summarized the results of the Ob River floodplain studies
and have shown that the flood and the floodplain influence all the territory of Western
Siberia due to the processes happening there. The floodplain at different times was
the object of interest of many scientists, but the total level of study of the Ob and the
associated ground and the lake network water resources and quality can be generally
assessed as low. The waters of the Ob middle course are quite polluted according to
bacteria content. It is possible that a significant part of organic and biogenic substances,
microorganisms and some microelements come into the Ob floodplain waters from
anthropogenic and natural sources distributed in the watersheds area. The soils of the
Ob River floodplain can be considered to be clean and free of any chemical pollution. In
these soils, the amount of trace elements is small. To study the floodplain changes after
a flood the methods of landscape ecology are used, such as the collection and analysis
of stock and descriptive materials, literature and maps, the preparation of a series of
component and general landscape maps. Nowadays a complex research of the Ob River
and the adjacent surface waters is relevant.

The article contains 2 Figures, 79 References.

Keywords: floodplain; ecology; landscape; biogeochemistry;, microbiology;
carbon.

Introduction

The spring flood is the time when a river shows its strength and power. Melt
water flows into the floodplain, creating new channels and lakes. A lot of different
birds and mammals find temporary shelter and subsistence among spring waters.
For several weeks every year the spring waters of the Ob inundate huge areas of
the adjacent meadows and forests. During this period, the chemical content of the
water and the content of dissolved gases change. This is partially due to the quick
dissolution of nutrients and biogenetic components. Coloured organic compounds,
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microelements, silicon and accumulated heavy metals are transported by the
current from shallow channels and flooded lakes into the Ob main watercourse
and then to the ocean. The scale of such processes remains virtually unstudied.
It cannot be excluded that they are decisive in determining the flood potential
downstream, its nutritional character, and overall ecological balance. Western
Siberia is little studied in the world science; however, the processes here have a
significant impact on the climate of the planet, so such studies are always relevant.

The aim of the article is to summarize the data about the Ob floodplain and to
show the relevance of the contemporary landscape-ecological and biogeochemical
research for the middle course of the Ob River. The main result will be evaluation
ofthe role of the floodplain landscapes in regulating the global climate and forming
the global carbon balance. The results of the research will enable evaluation of
the carbon balance and indicators of pools and emissions of carbon in different
types of floodplain ecosystems. This will allow us to determine the main trends
of their dynamics in the context of climate change. Discovering changes in the
environment on both regional and global scale will assist mathematical and
computer models, created on the basis of the obtained data. Thus, being a review
of the Ob floodplain research, this article will become the basic support for
planning new scientific research.

1. Site of research

The Ob River is a major river in western Siberia and is the world’s seventh
longest river. It is formed by the confluence of the Biya and Katun rivers 25 km
southwest of Biysk in Altai Krai. The Ob is the largest river discharging to the Arc-
tic Ocean in terms of watershed area (average annual discharge of 12,475 m’s™),
and the Gulf of Ob is the world’s longest estuary (a 100-kilometer-long bay of
the Kara Sea) [1-9]. The length of the Ob River is 3,650 km, a drainage area of
2,990,000 km?. Its floodplain is tens km wide and is characterized by many tribu-
taries and lakes [1, 4, 5].

The Ob zigzags west and north until it reaches 55° N, then it curves round to
the northwest, and again north, running finally eastwards into the Gulf of Ob. The
Ob splits into more than one arm,; its tributaries reach into Kazakhstan, China and
Mongolia, but the main course is within Russia. The noteworthy tributaries are the
Tom, the Chulym, the Ket, the Tym and the Vakh rivers from the east; the Vasyu-
gan, the Irtysh and the Sosva rivers from the west and south [3, 8, 9].

The Ob River can be divided into three parts: upper Ob, middle Ob and lower
Ob. They differ in geographical, geomorphological and climatic conditions [1, 2].
The river basin of the Ob consists of all landscape zones of Northern Asia: tun-
dra, forest-tundra, taiga, forest-steppe, steppe and semi-desert. In the north of the
basin and in the mountains there is permafrost. The Ob is ice-covered at southern
city of Barnaul from early November to late April, and at northern Salekhard from
the end of October to the beginning of June. In the regions of the upper Ob they
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grow grapes, melons and watermelons and the lower reaches of the Ob are Arctic
tundra. The most comfortable climate for the rest of the Ob is in the cities of No-
vosibirsk, Barnaul and Biysk [1-5]. For our research we take only the middle part
of the river (and particularly at Kaybasovo station).

In the middle course of the Ob River studied in this work, the main factors in-
fluencing the element input from the surrounding mineral and organic substrate to
the Ob River are i) the groundwater influx during baseflow and ii) plant and peat
leaching, which depends on the flooded area size and spring-summer flood dura-
tion. To better understand the mechanisms regulating the contemporary fluxes of
carbon, trace metals and major nutrients at the Ob watershed and to predict pos-
sible future changes, the use of the time series only at the gauging station is not
sufficient. Rather, detailed, seasonal studies of water regime of different compo-
nents of the watershed, such as small tributaries, flooded water bodies and adja-
cent lakes, are necessary to reveal the variation of chemical composition along a
transversal flooding gradient [5].

2. Geomorphology and ecological features of the floodplain

The floodplain is a subject of study of many scientists. Different authors
(RS Chalov, VA Zemtsov, VP Bolotnov, VS Khromykh, LF Shepeleva, GS Taran
and Al Shepelev) at different times wrote about it. The floodplain as the envi-
ronment has its own peculiarities. Those are the heterogeneity and dynamics of
the morphologic and lithologic formations; periodic appearance of the specific
territory’s characteristics - frequency and duration of the floodplain inundation,
thickness of alluvium, and the existence of the complex interdependencies of the
contemporary and past processes of the floodplain formation [15]. The floodplain
research relevance has significantly increased in recent years due to changes in the
hydrological regime of the northern territories driven by climate change.

The exchange of greenhouse gases, dissolved organic carbon and associated
metals between the topsoil, vegetation and melt water happens and influences the
floodplain landscapes. Despite the fact that this exchange determines the overall
removal of organic carbon from the water catchment area by more than 60% and
to a large extent controls the flux of carbon dioxide into the atmosphere, the mech-
anisms of this process are practically unknown. Field experimental research ena-
bles us to discover the main physical and chemical factors that control the entry
of substances into a river and evaluate the scale of changes in this streams when
the initial conditions change, for example, if the amount of snow is increased or if
the vegetation differs (such as from forest to tundra) [16].

As it has already been told, the spring flood is the most important period in the
formation of the river flow, but its influence is still largely unstudied. Work on an-
alysing its role in climate change has only just begun. The flood’s height and du-
ration decisively have an influence on the conditions of the riparian ecosystems’
existence, providing both direct and indirect impacts not only on the individual
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habitat, but also on the whole floodplain natural complex [16]. The duration of
floodplain inundation, water depth and alluvium thickness are the main specific
ecological characteristics, defining the composition, spatial structure and proper-
ties of the floodplain vegetation. The inundation of the floodplain during the flood
influences both vegetation and other components of the floodplain biogeocenosis.
At the same time, there is water saturation of soil, acceleration of thawing, change
of soil and air, and additional intake of mineral nutrients. There is an increase in
soil biological activity and soil “rejuvenation” because of toxic products removal
and organic and microflora intakes [15].

The river spreads wide during the spring flood, forming floodplain lakes and
rivers. Figure 1 shows an extremely high flood in 2015. In the picture we can see
the riverbed and the submerged floodplain. In the study of the floodplain of the
Ob river middle course it is necessary to select the vertical cross-section that cov-
ers all natural formations. It is useful to analyze and compare the data: during the
flood some depressions are completely flooded every year, and some ridges are
inundated only once a few decades. The middle part of the floodplain is influenced
by floodwater irregularly and unevenly, so it is the most interesting to study. In
such a case, we talk about ecological valence. Ecological valence means wide
ecological amplitude of the species, its plasticity, and the ability to adapt to a wide
range of environmental conditions. Changing the composition of the dominant,
differing environmental standards in different years with different moisture con-
ditions is one of the characteristic features of the floodplain biota [16].

Fig. 1. The flood in the Ob River, 2015.
Archives of aerial photos of Centre of Excellence “Bio-Clim-Land”
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The floodplain formation is a result of hydrodynamic nature events. So, we can
divide the floodplain into three parts: riverine, central and near-terrace [2, 17, 18].

The riverine floodplain presents a beach between the level of water in the river
and the swell of meadow terrace. This part of the floodplain can be developing in
different ways. The central part of the floodplain is under meadows and different
lakes. The most common are meadows on the low, where the floodwater stays for
a long time. These are temporary ponds. Also, there are many wetlands and lakes
with a high level of flooding. The near-terrace part of the floodplain is situated
between bedrock slope of the valley and near-terrace bars. In the area of the near-
terrace floodplain there are groundwater outputs [2, 4, 17, 18].

The Ob floodplain surface is not smooth. It is usually characterized by a higher
elevation of riparian areas, while the central parts of the floodplain are the lowest.
In the central floodplain, a lake and a low meadow system are often located [2, 17].

The peculiarity of the floodplain is a deficiency of dissolved oxygen in water.
During summer, oxygen easily comes into the water from the atmosphere and
its lack is not so significant. In winter, the oxygen inflow into the water stops.
As the water goes downstream, it is replenished by groundwater and wetland
waters deprived of oxygen. So, the process of oxygen decay begins. This process
increases the amount of carbon that comes out after ice melting. The carbon can
be emitted into the atmosphere or go downstream in water and be emitted in other
regions. So the floodplain processes influence large areas [2, 4, 19, 20].

The character and the duration of the flooding determine natural floodplain
features. The beginning of the flood period is the water level at which water leaves
a river channel and floods the low places in the floodplain. From this moment the
water starts to have an impact on the conditions of the existence of riparian plants
and animals [2, 4, 21].

3. Research of the Ob floodplain
3.1. Previous research

Many scientists have been studying the Ob floodplain. The most important
scientific generalizations at different times were carried out by VA Zemtsov, OG
Savichev, VP Bolotnov, OA Alekhin, J.-M Martin, IA Shiklomanov, SL Shvartsev
and other authors [22-74]. The biogeochemistry was studied by OS Pokrovsky,
SN Vorobyev, DV Moskovchenko, OV Serebrinnikova, MA Zdvizhkov and
OS Naimushina [28-32]. Scientists, studying chemical composition of the Ob
basin water, were VV Paromov, LI Inisheva, NG Inishev and EYu Pasechnik
[33-37]. PN Balabko, TP Slavnina, LA Izerskaya and Al Shepelev studied the
floodplain soils [38-43]. LF Shepeleva, ZA Samoilenko and GS Taran are the
most known scientists studying the floodplain vegetation [44-50]. Animals and
birds were studied by AM Adam, SS Moskvitin and AA Maksimov [51-58]. Many
scientists (NF Vyltsan, GD Dymina, AV Ogorodnikova, Al Boynov, VN Tyurin
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and PS Kuzin) studied the floodplain resources and hydrological peculiarities and
problems [59-74].

Regime hydrochemical observations in the Ob River are based on the stationary
points of the Hydromet network. They have their own peculiarities such as a small
number of observation points; later onset of massive hydrochemical observations
(with a significant increase in 1970-1980); a change in the water sampling regime in
the 1980s. “The methodical support of hydrochemical observations and analysis is
provided by the Hydrochemical Institute of Roshydromet, and the data are published
in the “Annual Reports of Surface Water Quality” by region” [8. P. 391].

Analysis of geochemical and physicochemical characteristics of water of
the Ob and its tributaries shows that river waters in the areas of forest steppe
and taiga forest are fresh with salinity from very small to medium by calcium
bicarbonate, and in the steppe area fresh with higher salinity or slightly salty by
sodium chloride. The zonal increase in the concentrations of Na‘, Mg ", Ca*’,
CI” and the amount of total dissolved salts in the river waters in the direction from
the steppe to the tundra is well expressed. In other hydrochemical parameters the
trends are much less pronounced or completely absent [8, 9].

In river waters of the foothill and mountain areas, the content of dissolved salts
is lower than in the taiga and forest tundra, but higher than in the tundra. It can be
explained by a higher intensity of water exchange, and in the forest tundra by a
decrease in the intensity of interaction in the “water-rocks” system in permafrost
conditions. The concentration of organic matter rises because of mires, and their
transformation products do the same, compounds of organic acids with a number
of metals and low pH in river waters. By assessing the impact of wetlands, it is
important to consider the overall waterlogging and the types of wetlands and their
location. Especially waterlogged river valleys show the influent of a significant
quantity of organic matter in the river during periods of high water content. In
spite of big differences in chemical composition and salinity, surface waters of
all natural areas in general are undersaturated in relation to primary aluminium
silicates and capable of dissolving them to form clay minerals, if there is sufficient
time of contact with water, which actually happens. More clear differences
between the natural areas are marked in the case, when river water interacts
with carbonate minerals. Therefore, in general, the chemical composition is in
agreement with the zonal hydroclimatic conditions. It is determining the nature
and timing of interactions within the “water—rocks” system and consequently
the correlation of processes of accumulation and removal of substances from
different components of the environment. In connection with the local sources of
matter, the correlation makes the hydrochemical “background” in the Ob basin
(8,9, 32].

Most of these waters, entering the Ob river system, go from bogs. It is evident,
that the mire waters of the region in their natural state are characterized as slightly
acidic or neutral, fresh with salinity up to 200-500 mg/dm?®; the organic substances
concentration is about 25-50 mgC/dm?®. In the vertical cross section of the peat,
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the least mineralization is observed in the upper part of the active layer, which is
characterized by the highest flow through and filter coefficients [8].

The main characteristic of middle and lower reaches of the Ob is exceeding the
maximum permissible concentrations of ammonium and nitrite nitrogen, iron, some
trace elements, organic matter and pH level. Sometimes the excess of the maximum
permissible concentrations of total dissolved salts is possible because of natural
conditions. In the steppe, the evaporation process dominates in the formation of
the salt composition of groundwater and river. In the middle and lower reaches of
the Ob there is severe waterlogging of watersheds and, as a result, input of large
amounts of organic substances and their products of transformation (with organo-
mineral complexes) into the river network [8, 9]. “The anthropogenic influence on
the chemical composition of surface water and groundwater is also observed in the
Ob-Irtysh basin, mainly shown by the presence of trace elements in the water bodies
from highly toxic industry, and the increasing loss of hydrocarbons, easily oxidized
organic substances, inorganic nitrogen compounds, microorganisms, washed out
from urbanized areas and polluted air” [8. P. 392].

The geochemistry of the suspended matter of western Siberia’s large rivers
was studied in 2000-2005 during the summer baseflow period; but still there is
no information about the dissolved matter in river water. Only occasional data of
some major element and nutrients and trace metals (such as Fe, Cu and Zn) are
available for the mouth zone of the Ob River. The Cr, Cd, Cu and Ni concentration
in the water column of the Ob during summer baseflow were reported. The range
of metal concentrations (0.06-0.34 for Cr, 0.001-0.015 for Cd, 1.8-4.8 for Cu
and 0.8-2.8 mg/L for Ni) is in good agreement with the baseflow and spring
flood measurements (0.2, 0.005, 1.0-1.2 and 0.5-1.3 mg/L for Cr, Cd, Cu and Ni,
respectively). The past decade a big amount of information on the major and trace
element concentrations in the mouth zone of the Ob River was collected in the
course of different programs [5].

Highly soluble and mobile elements: major anions (dissolved inorganic carbon,
sulfate), cations (Na, K, Mg, Ca), other alkali (Rb, Cs), trace oxyanions (Mo, Sb),
alkaline earth traces (Sr), U, have the influence of underground feeding in the time
of baseflow. It is verified by an abrupt decrease in their concentrations with an
increase in the dissolved organic carbon (DOC). In contrast, K, Rb, Si and Cu
showed a strong increase in concentration with the DOC in the flooding zone, with
the maximal concentrations in the flooded grass field. Probably these elements
are controlled by lixiviation from the grass biomass that is enriched in Si, K and
Rb. For example, Rb and K correlations with the DOC were the highest of the
floodplain. K is a very important component of vegetation covered by flood water
in baseflow period, and isomorphic Rb tightly follows this macronutrient [5].

According to LF Shepeleva, the floodplain flora communities are clearly
divided into ecological groups according to location moisture, including the
resistance to flooding duration. Long flooding is a powerful factor in the selection
of species, ecotypes and life forms of plants that can dwell in floodplains. A wide
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spread of certain types of trees and shrubs in the riparian lands (poplar, willow)
and a wide variety of herbal phytocenoses is related to this [16].

The importance of alluvial thickness for plants is the income of mineral
nutrients, the impact of soil properties (indirect effects), and the soil covering by
alluvial deposit (direct effect). Due to the formation of structural units during the
drying, thin alluvial deposit beneficially effects on the water-air properties of soil.
The layered sediment from alternating coarse-sand and fine-grained layers and
sandy alluvial deposit of middle thickness improve aeration and water-holding
capacity of the soil and promote the nitrification [15, 18].

3.2. Contemporary research

In spite of the importance of the Ob River, systematic seasonal studies of the
river’s dissolved load (carbon and metals) are limited compared to those of other
great rivers (for example, the Lena and the Yenisei). The importance of the Ob River
is triple. First, the Ob River, which has the second largest flooding area in the world,
can be the largest contributor of dissolved carbon and related element transport
from the land to the Arctic Ocean. The second is the majority of the Ob’s watershed
lies within a quite productive boreal taiga zone. The productivity of the terrestrial
boreal biome is very high at the river banks and riparian zone, particularly in the
permafrost-free region. The degradation of plant litter is one of the major factors
regulating the overall export of chemical elements and DOC from the boreal wa-
tersheds. Plant litter’s leaching is very fast, therefore the Ob’s spring flood is a very
important period for the biogeochemistry of the Western Siberia plain. Third, the Ob
River watershed is most sensitive to permafrost thaw and climate change because
the major part of its permafrost coverage is sporadic and intermittent permaftost.
The former is known to be most sensitive to the ground temperature rise [5].

An important part of the floodplain ecosystem is soils. The Ob River alluvial
soils play a big role in Western Siberia’s landscape. These soils are more fertile;
they provide favorable conditions required for plant growth and form the basis of
the best natural foraging areas for both wild and livestock animals. B, Mo, Pb and
Cd are accumulated in all parts of soils of all the geomorphological floodplain
elements. There are higher levels of concentration factor for Cd and B. Mn is
concentrated in the south-taiga and forest-steppe zones (floodplain central part),
and Co is also found in south-taiga and mid-taiga zones. Cu and Sr in the alluvial
soils dispersed independently of floodplain geomorphology. The level of trace
elements is not connected with agricultural or industrial pollution. It agrees with
its natural content. The trace elements’ basic amount is in the potentially mobile
form. According to the vegetation growth, alluvial soils have high amounts of
Mn, Cu and Mo; B in average quantity, concentration levels of Co and Zn are
low. There was observed a decrease in the content of trace elements in soils in the
direction south to north, whereas it is impossible to differentiate between regu-
larities that are caused by changes in the properties of the floodplain’s soils from
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river’s source to its mouth. It was shown that the changes of the local latitude
coincide with the Ob’s streamline, and the connection between trace elements and
the latitude is loose. Such regularity is characteristic both for soils and for vegeta-
tion. The amount of Co, Mo, B, Sr and Cd is reducing in plants, but for Mn, Zn
and Cu, the situation is the opposite [40].

Another question is carbon, pH and their interdepending in the ecosystem. The
acidic and humic upland lakes show the lowest pH values, being influenced by at-
mospheric feeding of surrounding bogs, peat and moss leaching. The Ob and most
floodplain lakes exhibited the pH above 7; it is most likely linked to groundwater
feeding. Because of a clear trend of DOC concentration decrease with pH increase
in the pH - DOC plot, the DOC can be used as the best indicator of different water
objects and the main governing factor of trace elements migration [5, 73].

Total organic carbon in the region river waters is strongly varied, a wide range
from 3-4 mg/dm? [32]. Several categories of the major and trace elements were
distinguished by their affinity to DOC. The first group comprised the elements,
which showed a general decrease in concentration with an increase in the [DOC].
These are dissolved inorganic carbon (DIC), specific conductivity, Na, K, Rb,
Mg, Ca, sulfate, Cs, Str, Mo, Sb and U. It is the lowest values in upland lakes,
which are rich in DOC. For the Ob River the element concentration decreased
with an increase in the DOC. In this group, various parts of the flooded zone
are very interesting, because they presented a contrasting behavior for different
elements. The major (Ca, Mg, Na and DIC) and trace elements (Sr, Mo, Sb, U)
were independent of the DOC or their concentration decreased with the DOC.
But K, Rb, and Si were correlated with the DOC in the flooding zone. The ground
water-fed elements are mostly pronounced in flood lakes during summer base-
flow. Although most of them (DIC, Na, Mg, Ca, and Sr) are usually independent
of the DOC, some clearly decrease while the DOC increases, marking an abrupt
decrease in the groundwater influence (Mo, Sb, and U) [5].

The second group consists of some elements that are irrelevant to the DOC
concentration, without any clear pattern in the concentration-DOC trend among
various water objects. These are B, CI, Si and V. Apparently, these elements ex-
hibit as neutral molecules or oxyanions that are weakly connected with dissolved
organic matter and may originate from atmospheric deposits (B and Cl) or surface
flow (Si and V) rather than groundwater [5].

The third group of elements includes those that are controlled by organo-min-
eral and organic colloids. “These are insoluble, usually low mobile elements (Al,
Fe, other trivalent hydrolysates, Ti, Zr, and Hf) and some metals (Cr, Zn, Ni, Ba,
and Pb). They presented a steady increase in concentration with an increase in the
DOC, with the lowest values observed in the Ob and the highest values observed
in small tributaries and organic-rich upland lakes” [5, p. 136]

One more studying question is microbiological composition. It is various in
the Ob river. Different groups of heterotroph and lithotroph microorganisms were
identified. They are:
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1) saprophytic bacteria, which are responsible for mineralizing dead organic
material;

2) oligotrophic bacteria, which develop at low concentrations of organic sub-
stances;

3) chemoorganotrophic bacteria;

4) denitrifying bacteria, which are able to reduce nitrates to gas;

5) nitrifying bacteria - autotrophic microorganisms receiving energy due to
oxidation of deoxidized nitrogen compounds;

6) ammonifying bacteria, which decompose complex nitrogen containing or-
ganic compounds (proteins, amino acids and a number of various substances),
resulting in ammonia, hydrogen sulphide and carbon dioxide isolation;

7) thionic bacteria, which receive energy due to oxidation of sulphur and its
reduced compounds;

8) sulphate-reducing bacteria - anaerobic microorganisms, which are able to
reduce sulphates to sulphides when in use metabolism [32].

The floodplain ecosystem is very environmentally important. At different
times the study of hydrology and river run-off in the region was conducted by
PS Kuzin, DA Burakov, LK Malik, AN Antipov, SP Nikitin, VA Zemtsov and
others [27, 69-74]. A hydro-chemical study of the Ob’s middle course, first or-
der tributaries, temporary and persisting lakes, the large flood zone determined
first-order factors controlling the dissolved organic carbon and related metal
sources and sinks. Two contrasting seasons (spring flood and summer baseflow)
were considered, and there were distinguished the elements controlled by the
groundwater influx (DIC, Na, Mg, Ca, SO4, Sr, Mo, Sb, and U) and by surface
runoff via plant litter and topsoil leaching, especially during the spring flood
(Si, K, Rb, Mn, Zn, and Cu). Cl, SO,, Zn, Cd, Sb, Cs and Pb in different lakes
(upland and flood) during flood period could be much influenced by aerosol
deposition (snow melt) [5].

The principal carriers of many insoluble elements (some divalent, trivalent,
tetravalent) are organo-ferric colloids stabilized by dissolved organic matter.
The Ob stream’s dissolved chemical composition can be approximated within
+30-40% by that of the floodplain during the period of high water. We can say
that the main autochthonous processes controlling the DOC and related trace el-
ements transformation between different water bodies are phytoplankton uptake
and the microbial heterotrophic and photodegradation of organo-mineral col-
loids. They strongly depend on the water residence time. May be under ongoing
climate changing the groundwater-influenced soluble elements will remain un-
affected and the autochthonous processes will influence the removal of colloidal
trace elements from the water column of the flood lakes, large and small rivers
and upland lakes of the Ob’s middle course watershed [5].
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4. Contemporary approaches to complex
interdisciplinary study of the Ob floodplain

To study the floodplain changes after a flood the methods of landscape ecology
are used. Landscape ecology is an interdisciplinary field that studies landscape
structure, function and change and its ecological consequence. Landscape
ecology is growing rapidly, its concepts, theories and methods are uniquely
relevant in addressing large-scale issues in natural resource management. Most
landscape ecologists agree that a landscape is a heterogeneous land area that is
often hierarchically structured. One of the main principles of landscape ecology
states that spatial arrangement of patches is the major determinant of functional
movement across the landscape. Additional principles include the statement that
local ecological conditions are affected by landscape context or attributes of
the surrounding landscape [75]. Methods of landscape ecology include also the
remote sensing and are described by many authors [76-78].

Research methods in landscape ecology include the collection and analysis of
stock and descriptive materials, literature and maps; the preparation of a series of
component and general landscape maps, clarifying individual landscape systems
performance by field studies. The field studies include topography, soil and
geobotanical works that are carried out by a group of specialists. The final step is
to draw up the final series of maps: the forecast map, maps of natural factors of
heightened tension, technical maps etc. [79]. While sampling and experimentation
usually require researchers to be physically infield, remote sensing techniques collect
information about an object without direct physical contact and have become an
essential tool for obtaining large-scale spatial data in the forms of satellite imagery
and aerial photography. Tools for data analysis and integration include geographic
information systems, spatial statistics and modeling. Geographic information
systems are arguably the most important tool for storing, manipulating, analyzing
and integrating both spatial and non-spatial data. Spatial statistics or geostatistics
are useful tools for analyzing landscape patterns [75].

The study of the Ob floodplain will be realized at Tomsk State University
station Kaybasovo (fig. 2). This is the key area for research, where these methods
will be applied. There exists an infrastructure: residence place, appliances and
hydrometeostation. The hydrometeostation allows measuring the temperature of
the air and soil, solid and liquid precipitation, thickness of snow layer and water
level in the Ob. Wells for measuring groundwater levels are drilled.

The research should be based on the combined, multidisciplinary approach
to understanding the modern evolution of the main chemical and biological
components of the floodplain landscape. It includes full-scale pilot experiments
in landscapes and laboratory experimental simulation. It is expected that such a
combination of experimental and modeling approaches allows predicting possible
physical, chemical and biological changes in the status of the key components of
the landscape.
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Fig. 2. Station Kaybasovo. Photo made by SN Kirpotin.

Experimental manipulation of ecosystems and their components are powerful
tools to find cause-and-effect relationship and predict ecosystem responses to
floodplain processes and carbon emission. It is assumed that only the controlled
modification of a single parameter or a landscape component with other constant
parameters allows approaching the quantification of possible effects of future
climate changes and predicting the potential significance of these changes
for human being. Despite the fact that the field experiments are crucial to the
understanding of ecosystem responses to climate change, direct experimental data
is not enough; in addition, little is known about the ecosystems’ mechanisms of
adaptation and optimization to changing.

To make good scientific research we need to have:

1) knowledge of the object of study and large tried and tested material available
in the team.

2) originality and novelty of the proposed approach, allowing to achieve an
integrated understanding of the evolution of natural systems with guaranteed
practical applications in technology and innovation.

3) multidisciplinarity of approaches, combining with remote sensing, field
surveys, laboratory simulation and integrated environmental development of
the areas of biology, geochemistry, geography and the sciences of physics and
mathematics cycle.

New knowledge about the dynamics of the biogeochemical processes in
the floodplain system will be obtained based on these complex multifactorial
laboratory and field experiments, and possible effects on the ecological condition
will be predicted.

The mesocosm experiments will play the main role; this method will identify
consequences of possible changes or nature disasters (like long flood or forest
fire) in the floodplain vegetation, soils and water. The change of hollow waters
interacting with different types of underlying surface of the floodplain will be
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studied on artificially flooded areas created at the Ob floodplain station. In mineral
and peat soils’ changes in the composition of the soil solution, soil organic matter
and gases at different univariate and multivariate effects (temperature, humidity,
and nutrient regime) will be studied. Information about the parameters will be
obtained in the laboratory, under the direction and flow of various elementary
processes and reactions.

Conclusions

The floodplain is a very important part of the river; and the most important
factors of the floodplain landscape development are floods and the following
processes. The structure and spatial differentiation of natural complex of the river
floodplain depend on it.

The Ob floodplain has been studied for many years; nevertheless, there are still
many unstudied aspects. The biogeochemistry is little known, and it is important to
know the floodplain processes and the following carbon cycle. The contemporary
research level needs combination of remote sensing and field and laboratory
experiments. Thus, we have to organize these works at the new station Kaybasovo.
The structure is already organized, now we expect the research and its results.
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