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Ha CeBepe nTuMUTHPYIOIITUM (DaKTOPOM I SHTOMOMUIBHBIX pACTEHU I CTAHOBUTCS HU3Kast YUCIICHHOCTD
HaCeKOMBIX-OIMBLIUTENEH, KOTOpast yCyryoJisieTcsl KOPOTKHMM BEreTallMOHHbBIM ITIEPUOIO0M M YaCcTO HebJ1aro-
MMPUSTHBIMU TTIOTOAHBIMU YCIIOBUSIMU JUUTSI MX XKU3HEAESITEILHOCTU. B paboTe mpencraBiieHbl pe3yIbTaThl
U3YYEeHMST KOMILIEKCa OIMBbUIMTENIEH CIIelMaIM3UpOBAaHHOTIO MeIUTTOGWILHOTO Buaa Veronica spicata Ha
CEeBEpHOM TIpefesie ero pacnpoctpaHeHus. [TokazaHo, YTO CTPYKTypa 3TOTO KOMILJIEKCA OTPENeIIsIeTCs
0COOEHHOCTSIMU CTPOEHUSI LIBeTKA V. spicata, MIMPOTHBIM ITOJIOXKeHUEM U 1uddepeHIanuei aKkojJornye-
ckmx HuII Buma Ha CeBepe. B oTmuure oT Apyrux yacteil apeana, Iie BaXKHYIO pOJib B ONbUICHUHN V. spicata
WUTPAIOT ONMHOYHBIE uesibl, Ha CeBepe 3Ty (hyHKIIMIO BHIMOIHSIOT IpeacTaBuTenu pona Bombus Latr. (Hy-
menoptera, Apidae). C y4eToM ypOBHSI BUIOBOTO Pa3HOOOpPa3ms U CTPYKTYPhI HACEJIEHUSI OCHOBY KOM-
IUIeKCca ombuiuTeNieil V. spicata cocTaBiSIIOT KOPOTKOXOOOTKOBBIC BUIbI IMelieit: Bombus lucorum s.l.,
B. jonellus, B. pratorum, B. sporadicus, a TakXe CpemHEX000TKOBEIN B. pascuorum. B coorBeTcTBUM € mrd-
depeHManmeil akoaornyeckux HuI V. spicata Ha CeBepe BBISIBJICHBI Pa3IduMsl B CTPYKTYpe KOMILIEKCa
OIBITUTENIEH U CTpaTeTUsIX (PypakupOBKH IIIMEJICHA.

Karoueswie cnosa: EBponeiickuii CeBepo-Boctok Poccuu, akosiorndyeckass HuIla, peJIMKTOBBIN CKaJlbHbBIN
dnopuctuyeckuii komruiekc, Pinetum cladinosum, Bombus Latreille 1802
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Ha Cesepe npobieMa nepeKpecTHOrO ONbLUICHUS
pacTEeHMM CBSI3aHA C MEHbIIIEN YMCIEHHOCThIO Hace-
KOMBIX-OTIbLIUTEAeH. OTCYyTCTBUE METOHOCHOM TTue-
b1 (Apis mellifera) n HU3Kast YMCIIEHHOCTh MHBIX ITYET
SIBJISIIOTCSI CJIEACTBUEM KIIMMATUYECKMX OCOOEHHO-
CTeli CeBEPHBIX TEPPUTOPUI (YaCTU TaeXKHOM, JIECO-
TYHAPOBOI U TYHAPOBOI1 30H), YTO IIPUBOIUT K IIEpe-
CTPOEHMIO KOMILIEKCAa HACEKOMBIX-OIbLIUTEICH.
Posib OCHOBHBIX ONBUIUTEEH SHTOMOMUIBHBIX pac-
TEHUI1 30eCh ITepeXoIuT K npeacraButenasaM Diptera u
Bombus Latr. (Hymenoptera, Apidae) [1]. B cpaBHe-
Huu ¢ npyrumu Apidae Bombus 6onee akTUBHBI TIPU
HM3KHMX TeMIleparypaXx M HWHTEHCUBHOCTU CBeETa,
JOXIJTMBOM Torone, XXUBYT moabmie [2, 3]. B Taex-
Hoit 30He EBpa3uu sta Me3o0(pujibHasT yMEPEHHO-
TEeIUI0J100MBasl TpyIilia HACEKOMBIX COCTaBJISIET 55—
70%, a B TyHOpPOBBIX OMoreoleHo3ax — 85—95% or
o0111ero yrciaa myeanHsbIx [1].

B nocnegane necarunetus ImpoOdiieMa ycyryos-
€TCSl PEe3KMM COKpallleHUeM OOIleid YMCIEHHOCTHU
MEIOHOCHBIX ITUeJl ¥ IIMeNei, KOTopoe Mproopesio
mI00ambHBIN XapakTep [4, 5]. “Kpusuc onputnreneit”
OyIeT UMeTh HETaTUBHBIE ITOCJIEICTBUS A1 SHTOMO-
(GUILHBIX pacTeHUI (KPUTUYHBIE — JIJIsI OOJIUTaTHBIX
KceHoraMoB) [6, 7], mpuBeneT K U3BMEHEHUSIM B CO-

CTaBe U CTPYKTYpPE PACTUTEIBbHBIX coobiiecTB. Oco-
00ro BHUMAaHMS B 3TOM ILJIaHE TpeOyeT rpyIia pen-
KMX U ucuesarlnux pacreHuii [8—10]. HegocraTok
CBEIEHUI 0 CHUCTeMaX CKPEelUBAHUSI U OIMbUIMTENSIX
MemaeT 3pHEeKTUBHOMY COXPaHEHUIO SHTOMO(DUITh-
HBIX BUJIOB, pa3pabOTKe BUAOBLIX IIPOrPAMM peCTaB-
pauuvy ¥ NOoAAepXKaHUs YNCTICHHOCTH MOy,

OO0BEKTOM HAIIMX UCCIIETOBAHUIA SIBIISIETCS 9HTO-
MOGMWIbHBINA BUJ CHELUAAIU3UPOBAHHOIO MEIUTTO-
dunbHOro kommjekca Veronica spicata L. (ceM. Plan-
taginaceae). CeBepHasl I'paHUIIA pacCIIPOCTpaHEHUS
3TOTI0 JIECOCTETHOIO €BPa3uaTCKOro BIUIa B €BPOIIEii-
ckoil yactu Poccuu nipoxoaut 1o auHuu @UHCKUi
3aJIUB — yCThe p. Beiuerma — HuxkHee TeueHue p. Ile-
yopa (0KoJto 66° c.11.), 1o Teppuropun Pecryoanku
Komu u compenenbHbIX peruoHoB. B Haunbosee ce-
BEPHBIX MECTOHAXOXAEHUSIX V. spicata BXOIUT B CO-
CTaB CKaJIbHOTO PEJIMKTOBOro KoMmiuiekca [11]. Bun
Ha CEeBEepHOM IIpefesie pacnpoCTpaHEHUSI PENoK,
BkiroueH B KpacHeie kuuru Pecryommku Komu [12],
XaHTBI-MaHCHICKOro aBTOHOMHOTO okpyra — IOr-
pol [13], HeHenmkoro aBToHOMHOTO OKpyra [14].

Camonogaepxxanue mnomnyisuuii V. spicata ocy-
IIECTBIISIETCS 3a CYET BEreTaTMBHOIO M CEMEHHOTO
pasmHoxeHus. B pabore G.B. Wilson [15] mipuBo-
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Puc. 1. Mectonaxoxnenusi Veronica spicata Ha tepputopuu Peciyoivku Komu: / — 60opoBbie Teppachl, 2 — BbIXOIbI KATbILINH-

colepXalinx Mopoj B IOJIMHAX peK, 3 — MecTa oTéopa mpoo.

IISITCSI JaHHBIE O CIOCOOHOCTH V. spicata K caMOOIIbI-
nenuio, R. Scalone ¢ coaBr. [16] oTHOCAT ero K ¢a-
KyJbTaTUBHBIM KceHoramaM, E.M. JleMbsiHOBa M
A.H. INonomapeB Ha CpenHeMm Ypajie — K ooiurar-
HBIM KCceHoraMawm [17]. B onblieHMY BUaa y4acTBYIOT
npencraButean ceMeiicts Andrenidae, Apidae, Col-
letidae, Halictidae, Melittidae, cpenu KOTOpbIX Hau-
OOJIBIIIMM YMCJIOM BUIIOB ITPEACTABJIEHBI OMMHOYHBIC
muesnsl [18—21]. Ha CeBepe BOmpochl KOHCOPIIMOH-
HBIX CBa3eil V. spicata ¢ ONBIIATENSIMU OCTAIOTCS Ma-
JION3y4EeHHBIMU.

Ilenp HacTosIIEH padOTHl — U3YYEHUE CTPYKTYPHI
KOMILIeKca onbluuteneit V. spicata B IByX OCHOBHBIX
TUIIaX MECTOOOMTAHUII Ha CeBEpPHOI rpaHULIE pac-
MpOoCTpaHEeHUs BUA.

MATEPUAJI U METO/1bI

UccnenoBanus mposeacHsl B 2005—2018 rr. B
npenenax Beluerogcko-Me3eHCKOI paBHUHBL U Tu-
MaHCKOro KpsiXa, B MOA30HAX CpeAHE U CEBEPHOM
Taiiru. Martepuan codpaH Ha OXpaHsIeMbIX IPUPOTHBIX
tepputopusix Pecnyomuku KomMm u miprteraronimx
yJacTKax: Ha 00poBbIx Teppacax pek Chpicoja (3aKas-
HUK “YxruHckuii”) u Beryerna (“Hemckuii”), a Takke
Ha BbIxogax m3BecTHSIKOB Cpentero (“benas Kenpa™)
u FOx#oro Tumana (“CoiiBuHckuii”) (puc. 1).

Ha 18 mpoOHBIX IMJIOLIAASIX BHITTOTHEHBI Te000TaHU -
yeckue onucaHus (B cocHsikax pazmepom 20 X 20 M, Ha
BBIXOAAX U3BECTHIKOB — B €CTECTBEHHBIX TpaHUIIAX
coo0I111eCTB), Ha 8 yyacTkax (o 4 Ha TUI 3KOToIia)
MpOBeAEHBI TOMYJISILIMOHHBIE YccaenoBaHus V. spica-
ta [22, 23]. Ha3zBanusg pacTeH1it MpUBEICHBI B COOT-

OKOJIOIma Nel 2023
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Puc. 2. IluddepeHumalys IByX TUIIOB MecToobouTanmuii Veronica spicata Ha tepputopuu Pecnyoauku Komu. Koppensiiust
9KOJIOTUYECKUX (PaKTOPOB ¢ ocsiMu opauHanmu: 1mo ocu 1 — Tm, Kn, Cr, Hd, Rc, Lc (p < 0.01), mo ocu 2 — Om, Tr, fH (p <

<0.01), Re (p <0.05).

YcnoBHble 0603HaYeHUsI. DUTOMHAMKALIMOHHBIX SKOJIOTMYECKMX LKAl (31ech U najee): Tm — repMokimMarudeckasi, Kn —
KOHTUHEHTAJILHOCTU KJIMMaTa, Om — oMOpOKJIMMaThuecKass apuaHOCTU-TyMuaHoctd, Cr — KpuokinumaTudeckasi, Lc —
ocBellleHHOCTU-3aTeHeHus, Hd — yBmaxkHeHust mouB, Tr — cojieBoil pexxum 1ouB, Nt — GoraTcTBa ModB a30ToMm, Rc —

KHCJIOTHOCTb MoYB, fH — nepeMeHHOCTH yBIaXKHEHMUSI.

BeTcTBUU ¢ 0a3oil maHHBIX “World Flora Online”.
I1pu reorpaduyeckoM aHaIM3€ UCIIOJIb30BaH METO/
o6uoreorpaduyeckmux KoopauHar [24—26].

HacekombIx coOMpan B CBETJIOE BpeMsI CYTOK Ha
LBETYIIMX PACTEHMSIX IIPU IIOMOIIYA SHTOMOJIOTYE-
CKOTO cayKa METOI0M 0e3BEIOOPOYHOIO BHUIOBA, IIPU
dukcanmu ¢akra nUTaHusg. BeIOOpKa cocTtaBmia
1500 k3. HacekoMbIX. TakcoHbl poga Bombus Latr.
npuBeneHbl o P.H. Williams [27]. i1 otleHKY BUIO-
BOT'O pa3HOOOPa3Us 1 MEPhl JOMUHUPOBAHMST UCITOJIb-
30BaHbl UHAEeKCHl Mapraneda, [llenona, CumrcoHa u
beprepa-Ilapkepa, koadpunneHT ChepeHceHa-Ye-
KaHOBcKoro [28], misi BbISIBIEHUSI AETEPMUHUPYIO-
IIMX BUJIOB — MeTon DIaBHBLIX KoMIIOHeHT (PCA).
AHann3 TaHHBIX TIPOBEACH C UCIOIb30BaHMEM IIPO-
rpaMmMHBIX TTakeToB ExceltoR [29] u R Bepcuu 4.1.3
(nmaker “bipartite”), ob6paboTKa reo0OTaHUYECKUX
onucaHuii — MerogoM MNS-opauHaIIMK ¢ UCHOIb-
30BaHuEM (PUTOMHAMKAIIMOHHBIX 3KOJOTMUYECKUX
mkadn [30, 31].

PE3YJIBTATBI U OBCYXIEHHWE

Jduddepenmmanus s3xonormueckux Hum V. spicata
Ha Cesepe. Ha Ttepputopumn Pecnybnuku Komu msz-
BecTHO Oosiee 30 MecToHaxoXaeHU V, spicata, KOTo-
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pble CBSI3aHbI C UHTpa- WIW a30HAJIbHBIM TUMAMU
pacturenbHocTu. Ha Briueromcko-Me3eHCKOM paB-
HUHE BUJ BCTPEUYAETCS B COCHSIKAX JIMINTAWHUKOBBIX
Ha 60poBbIX Teppacax (Pinetum cladinosum), ceBep-
Hee — B MECTaxX BBIXOJA KaIbIIMIACOAE PXKAIIIX TTOPOI
no pexkam Tumana, MaJOKOXBWHCKOI BO3BBIIICH-
Hoctu, [Ipenypanbs (cM. puc. 1).

Metonamu ¢putonHauKauuu 1 MNS-opanHamm
MoKa3aHo pasjejieHue 00caeq0BaHHBIX OMOTOIIOB Ha
nBe rpynnsbl (puc. 2). 3Hauumblii (p < 0.01) BKIan B
muddepeHINAINI0 BHOCUT PsII  KIMMAaTUYECKUX
dakTopoB. Ha 60poBBIX TEppacax B OUOTOITHI TTOCTY-
naeT OoJibllle Terula, MeHee BbIpakeH Auara3oH Tie-
pernajaoB MeXy JETHUMU U 3MMHUMU TeMIleparypa-
MU, 3UMHHUE TeMIIepaTyphl BhIllle, YeM Ha CKaJIbHBIX
BbIxomax (tabi. 1, 2). ®DTo HamboJllee TeruioobecIie-
YyeHHBIe BBIAEBI Ha Tepputopun Peciyonnku Komm
[32], ns KOTOPBIX XapaKTepHBbI Oojiee Cyxue U KHC-
JIble TIOUBBI, a TAKXKE BHICOKUI YPOBEHb OCBEIIIEHHO-
ctu. B coobmecTBax Pinetum cladinosum m1st TpaBsi-
HO-KYCTapHUYKOBOTO SIpyca XapaKTepHbl HU3KHUE
nmokasateju BMAOBOro pasHooOpasus. Bwmecte ¢
V. spicata Bctpeuarotes 29 (ot 8 1o 18) TaKCOHOB BbIC-
IIIUX CIIOPOBBIX U IIBETKOBBIX paCTeHU. DTy IpyImy
ouoronoB muddepeHIMpYeT psid IIpencTaBUTEIICi
OopeabHOM, I0KHOOOPEATbHOM W JIECOCTEITHOM 1IN~
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Tabomuna 1. Dxonoruvyeckuii auana3oH Veronica spicata na tepputopuu Pecniyonuku Komu

DKOJIOTUYECKHE 1LIKAIbI
[wvamna3zoH
Tm Kn Om Cr Lc Hd Tr Nt Rc fH
IMoTteHuManbHBIN 4.0-12.0{3.0—13.0|5.0—11.0 | 3.0—11.0| 1.0—5.0| 3.0—13.0 |3.0—11.0 [ 1.0—5.0|3.0—11.0 {5.0-8.0
dakTyecKuit, 7.6—7.9 | 8.4-8.8 | 8.1-8.5 | 6.6—7.0 |3.1-3.5[11.0—12.0| 5.0—-5.9 |4.1-4.5| 5.4—6.7 |5.2—5.7
Ha GOPOBBIX Teppacax
dakTnyeckuii, Ha 6.9-7.6 | 8.5-9.5|79-8.7 | 6.0—7.2 |3.3—4.1|11.4—12.8| 4.9-6.0 {4.3—4.8| 6.3—7.4 |5.1-6.7
CKaJIbHBIX BbIXOIaX
Taomuna 2. Koppensims oceit koopauHaT MNS co 3HaUYeHUSIMU SKOJIOTMIESCKNUX (paKTOPOB
OKOJOTUYECKHUE LIKATbI
Ocn
Tm Kn Om Cr Lc Hd Tr Nt Rc fH
1 —0.71* 0.76* 0.22 —0.63* 0.75% 0.75% | —0.15 0.46 0.62* 0.20
2 0.12 0.01 0.79* | —0.31 0.08 0.24 —-0.59* | —0.19 —0.53** | —0.60*

* Ha ypoBHe 3HaunmMocTu p < 0.01; ** p < 0.05.

POTHBIX IPYIII, B TOM uucie Anthoxanthum odoratum L.,
Calluna vulgaris (L.) Hill., Carex ericetorum Pollich,
Pilosella officinarum Vaill., Anemone patens L.

B paiioHe BBIXOZOB KaJbLIMHACOAEPXKAIINX TTOPO]T
BIOJb peK V. spicata BcTpeyaeTcsi HA OTKPBITHIX WJIU
00JIECEHHBIX CKJIOHAX MPEeUMYIIECTBEHHO IOXKHOI
9KCITO3ULIMHU, B COCTaBE PEJIMKTOBOIO CKaJIbHOTO
daopuctudeckoro komruiekca. Bmecre ¢ V. spicata
BcTpeuarorcs 78 (B OTAEIbHBIX cOOOIIecTBax — oT 13
10 40) TaKCOHOB. DTO BUIIBI, XOPOIIO ITPUCIIOCOO-
JIEHHbIE K HEeIOCTaTKy Terljla, CE30HHBbIM Tepernanam
TeMIIepaTyp, XOJIOAHbIM 3UMaM, B TOM YHUCJIe MPeaCcTa-
BUTEU APKTUYECKOM, apKTO-AIbIIUIACKON M TUIIOAPK-
THYECKOI IMMPOTHBIX TpyI (Arctous alpina (L.) Nied.,
Euphrasia frigida Pugsley, Minuartia verna (L.) Hiern.,
Poa alpina L., Salix recurvigemmis A.K.Skvortsov,
S. reticulata L., Vaccinium uliginosum L.), a TakK:Xe BU-
JIbl C a3UATCKUM WM CUOMPCKUM PACIPOCTPAHEHU-
eM (Adonis sibirica (Patrin ex DC.) Ledeb., Chrysan-
themum zawadskii Herbich, Saussurea parviflora
(Poir.) DC, Silene chamarensis Turcz. u ap.). I1lou-
BEHHbIE ycJIoBUs (cM. TaOi. 1) Oosiee GaaronpusiTHBI
JUJIS1 paCTEHU IO TTOIOPOAUIO, KUCJIIOTHOCTHY U YBJIAXK-

HeHH1o [33], yeM B IiepBOM THUIIe 3KOoTOoNoB. [Ipnypo-
YeHHOCTb V. spicata X KanbluiicoaepxKalluM IIopoaaM
Ha CEBEPHOM IIpeesie paclpoCTpaHeHUSI OTMEeUYeHa U
Ha IpyTrux TeppuTopusix [34].

IMokazaTenu 3aHMMaeMoOii TIOLIAAN, YUCIEHHO-
CTU W NOJM LBETYLIMX pacTeHuii (tabn. 3, puc. 3)
CBUIETENIBCTBYIOT O 60Jjiee 6JIaTONPUSITHBIX YCIOBUSIX
JUIs pa3ButTus V. spicata Ha 60pOBBIX TEppacax, YeM Ha
BBIXOJIaX U3BECTHSIKOB.

Komnnekc onbumnTeieid V. spicata Bkinodaet 19 Bu-
JIOB HAaCEKOMEBIX 13 3 ceMelicTB oTpssmoB Hymenop-
tera u Diptera (ta6a. 4). Cpenu onbuiuTesein U3 ce-
MeiicTtBa Apidae mpeo0GiagaloT BUABI C HIMPOKUMU
apeajlaM, IIPEUMMYIIECTBEHHO ITajeapKTUYECKUE,
TrOJIapKTUYECKME II0 JIOJITOTHOM COCTaBIISTIONIEN U
TeMIlepaTHbIe, TOJIU30HAJIbHbIE — IO IIMPOTHOI.
Kak mpaBuio, Takyue TaKCOHBI 00JIanaroT OOJbIIEi
9KOJIOTUYECKOM IUIACTUYHOCTBHIO, OCBAaMBAaIOT pa3-
HbIe OMOTOITHI, YTO 0C000 aKkTyalibHO Ha CeBepe ¢ ero
HECTAaOMJIBHBIMM KJIMMATUYECKUMU YCIOBUSIMHU B
netHuit nepuon. OnbeuiuTtenn V. spicata OTHOCATCS K
JIYyTOBOI1, IyTOBO-00JIOTHOI, JIYTOBO-JIECHOI 11 2BpH -
TOITHOI TONMHWYECKUM TpyrmaM (WIn “TpyrnmnupoB-

Taommua 3. XapakTeprucTUKa 3KOTOIMMYECKUX Tonyisiumnii Veronica spicata

BopoBkle Teppachl BbIxoIbl U3BECTHSIKOB
Kputepun
VXruHckmnit Hemcknit benas Kenpa CoOMBUHCKUIA

Hﬂomaﬂb’ KM2 7 17 001 05
YucaeHHOCTD, 1IT. Jo 1000 J1o 10000 500 1000
Tume o6¢cnenoBanHHbIX | [Tepexomnast, mojtonast | [lepexomHasi, Moomast Moionple Mononpie
LI€HOTIOITYJISILIUIA
TIOTHOCTB, 1UT/M? 1.6—8.9 14.6—76 3.9-5.7 5.6—9.1

OKOJIOIma Nel 2023
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Puc. 3. YcpenHeHHBIE OHTOM€HETUYECKME CIIEKTPhl 9KOTOMMYECKMX MOMYJISILniA V, spicata Ha BbIxomax U3BeCTHSIKOB (/) u 60-
POBBIX Teppacax (2): j — I0BeHWIbHas, im — UMMaTypHasi, v — BUPTUHWIIbHASI, g — TEHEpaTUBHasI, SS — CyOCeHWIbHAd, § — ce-

HWJIbHAadA, SC — OTMEPILIUE.

Kam” B moHuMaHuu A.I. TatapuHoBa u M.M. Jlon-
ruHa [35]), nmpeobiaamaioT MpeacTaBUTENM ABYX IIO-
cinenHux Tpyni. Bmecre ¢ TeM B 3TOM KOMILIEKCe
OTMEYeHbl peaKue BUIbL: B. muscorum, 3aHeCEHHbII
B ocHOBHOIT crnmcok KpacHoit kanuru Pecriyonmkm
Komu [12], u BUabI IOTTOJHUTEIBHOTO cliMcKa (0no-
Hanzop) — B. schrencki, B. sporadicus.

B otmume ot npyrux yacteii apeana V. spicata, toe
BaXXHYIO POJIb B OTIBIJIEHUU UTPAIOT ONMHOYHbIE ITUe-
Jibl [18, 19], Ha ceBepHOIi TpaHUIIE PACIIPOCTPAHEHUS
BUIA 3Ty (PYHKIIMIO OCYIIECTBIISIOT IiMenu (Bombus
Latr.) (cm. Ta6a. 4). Ux nonst noxonut 10 100% ot 06-
1LIeTO YKrc/ia BUAOB OIbLIUTENEH B COCHOBBIX OOpax 1
10 98.8% Ha ckKalbHBIX OOHaxeHUsAX TuMaHa, Iie
1.2% otHocsiTcs K ceMeiicTBam Halictidae n Syrphi-
dae. DTO COOTBETCTBYeT OOIIMM TreorpaduuecKum
3aKOHOMEPHOCTSIM TpaHCOpMaIlMM  KOMILIeKca
onbutuTesieit Ha Cesepe [1].

CTpyKkTypa KOMIUIeKca onblUuTenaein V. spicata
TECHO CBsI3aHa ¢ MOPOJIOTUEIl ee 1IBETKOB, B 4acCT-
HOCTHU C JJIMHOW TpyOKM BEHUMKa, KOTOpasi COCTaB-
sset okojio 2 mMm. Kak ormeuan C. M. Kampny [36],
KOpPOTKME TpyOuaThie IBETKU ponaa Veronica 3BoO-
LIMOHHO MTPUCIOCOOIEHBI IS ONbUICHUS MTYeaMU U
MyXaMH ¢ KOPOTKUM XO00OTKOM. B paiioHe uccieno-
BaHMIA cpeny mMeei-onbuureseit V. spicata 10 Tak-
cOHOB (67%) NPUXOAUTCS HA IOJII0 KOPOTKOXOOOTKO-
BBIX BUIOB, 4 (27%) — cpenHexo00TKOBbIX. HecMmoTpst
Ha TIPUCYTCTBUE B METUTTO(hayHe N3yYEHHBIX YYaCTKOB
HECKOJIbKUX JJINHHOXOOOTKOBBIX ILIMEJIE, CPENIU OIbI-
qutenei V. spicata otMedeH auiib oauH Bun (B. hor-
torum): 9UCIIO ero ocobeil coctaBiseT 2.6—5.3% ot
00l111eit yrMcieHHOCTH (CM. TabI. 4).

BKOJIOTUA

Nel 2023

Bmusinne skoTona. [TokazaHo, 4YTO B COOTBETCTBUM C
nnddepeHIManeii 5KoJIornaecKx Hut V. spicata co-
CTaB HACEKOMBIX-OIbLIUTEJICH TTONpa3aesieTCsl Ha IBe
IPYyMIIbL: CKaibHbIe 00HaxkeHus (“CoitBuHcKuit”, “be-
nmast Kensa”) m OopoBble Teppachl (“YXIMHCKMit”,
“Hemckuit”). YpoBeHb CXOACTBA BHYTPU KJIACTEPOB
KoJiebsercs B ipeaenax 70—75%, mexny HUMu — 64%

(» < 0.05).

Bricokuit ypoBeHb BUIOBOIO paszHOOOpasus
IIMeJIeld Ha CKaJIbHBIX BbIXomax (cM. TaGia. 4) oOy-
CJIOBJIEH IIIMUPOKUM CHEKTPOM DKOJIOTUUECKUX YCIIO-
BUI U BEBICOKMM LIECHOTUYECKUM pa3dHooOpa3uem. U3
00CJIeNOBaHHBIX JIOKAJTUTETOB TOJBKO B 3TOM THUIIE
5KOTOTOB BBISIBJICHBI CEMb TAKCOHOB, HE SIBIISTFOLINX~
cs1 onbutuTeasaMu V. spicata. Cpenu Hux B. balteatus,
MeCTOHaxoXAeHUs1 KoToporo Ha CpenHem TuMaHe —
HamnboJee IoXKHBIE B peTuoHe, B. semenoviellus — Han-
OoJiee 3amagHble B apealie, B. bohemicus (KienToria-
pasut B. distinguendus v Ipyrux TaKCOHOB) U B. con-
sobrinus, pacpocTpaHeHHE KOTOPOTO COMPSIKEHO C
Aconitum septentrionale [37].

B ckanbHBIX 3KOTONAaX OOHOBPEMEHHO C V. spicata
mMenu ¢GypaxkupyloT Ha 16 TaKCOHaX PeIMKTOBOIO
¢opucTrUecKkoro KoMmIuiekca (cMm. puc. 4a), BKIIIO-
yasi creluaJu3upoOBaHHbIe METUTTOMDUIbHBIE BUIIbI
Astragalus frigidus (L.) A. Gray, Hedysarum hedysaroi-
des subsp. arcticum (B.Fedtsch.) P.W. Ball, Thymus
sp., Vicia sepium L., Vaccinium vitis-idaea L. Cpenu
omnbutuTeneit V. spicata otmeueHo 57—75% BUaoB J10-
KaJbHBIX (hayH 1Mesieid (cM. puc. 40). YauTeiBas He-
0oJbllIMe pasMephbl U YUCIEHHOCTDb MOMYJISUMA (CM.
Taba. 3, puc. 3), 3HaUUTEIIbHOE NaBJIeHUE B KOHKY-
PEHIIMU 32 ONbUIMTENCH MOXET IPUBOAUTH K MOMa-
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Tabomuna 4. PacnipocrpaHeHue, 1ToKa3aTeiu YMCIEHHOCTH, BUAOBOTO COCTaBa, XapaKTepUCTUKA POTOBOTO arrnapara Ha-
CEKOMBIX-OIbUIUTENEN Veronica spicata

BopoBbie Teppachl BbIXombI U3BECTHSIKOB
BITb! HACCKOMBIX JlnuHa Tun Hemckuii VXTuHCKUA benaa Kensa CoitBUHCKUIA
X000TKa| apeaja
nons, % Gan noist, % Gann noist, % Gamr noist, % Ganun
obunus obownust obunus obownust

CemeiicTBo Syrphidae
Melangyna barbifrons* — TEB — - — — — - 1.2 1
Eristalis interrupta® — AT — - — — 2.6 1 — —
CemeiictBo Halictidae
Dufourea minuta* — ECT — — — — 2.6 1 — —
Sphecodes sp.* — — — — — — 1.3 1 — —
Cemeiicto Apidae
Bombus balteatus Dahl. J1, T'AABb — — — — — 2 — —
B. bohemicus Seidl K TIIIT - - — — — — — 1
B. cingulatus Wahl. C TET — - — — — — — 3
B. consobrinus Dahl. I1 TIIII — — — — — 3 — 3
B. distinguendus Mor. C TEbB — — — — — 3 — 3
B. flavidus Evers.* K 'AAB 4 2 10.7 3 — — 6.2 2
B. hortorum (L.)* Ji| ECT - — 5.3 2 2.6 1 3.7 1
B. hypnorum (L.)* K IoI11 9.9 3 12 3 6.6 2 6.2 2
B. jonellus Kirby* K IT'AAB 14.8 4 — — 14.5 4 7.4 2
B. lucorum s.1.* K TAOIT 25.7 5 — — — — — —
B. muscorum (L.)* C TET 2 1 — — — — — —
B. norvegicus (Sp.-Schn.)* | K IOI1 — - 8 3 9.2 3 7.4 3
B. pascuorum (Scop.)* C TET 18.8 4 10.7 3 9.2 3 8.6 3
B. patagiatus Nyl.* K I10I1 — — 2.6 1 — — - -
B. pratorum (L.)* K ECT 4 2 6.7 2 10.5 3 13.6 3
B. schrencki Mor.* C oIt 4.9 3 8 3 6.6 2 7.4 2
B. semenoviellus Skor.* K ECT — — — — — — 2.5 1
B. soroeensis (F.) K TEII — — — — — 3 — —
B. sporadicus Nyl.* K [10I1 4 22.7 5 22.4 3 21 4
B. sylvestris (Lep.)* K TIIII 3 1 5.3 2 6.6 3 8.6 3
B. veteranus (F.)* C TET 10.9 3 8 3 5.3 2 6.2 2
OO0111ee Yyrco BUIOB 19 11 11 11 (17) 13 (17)
Nunekc lllenoHna 2.42 2.47 2.71 2.74
Nuneke Mapraneda 2.11 2.32 3.1 3.41
HMunexc CumricoHa 1.01 1.03 1.03 0.99
Wnunexc beprepa-Ilapkepa 0.23 0.23 0.12 0.14

IMpumeuanue: K — KkopoTkoxo60TKoBbIe Buibl, C — cpenHexo0oTkoBbIe, [ — mmmHHOX000TKOBBIe; ECT — eBpo-cubupckast Temrie-
patHasi; TED — TpaHceBpa3suiickas 6opeanbHasi; TEIT — TpaHceBpa3uiickasi monusoHanbHasi; TET — TpaHceBpasuiickasi TeMIepar-
Has; [1IOI1 — maneapkro-opueHTanbHas moim3oHanbHast; TIIIT — TpaHcmaneapkTrnaeckast moau3oHanbHast; TAAB — romapkTudeckast
apkrobopeanbHast; TAOII — roapkro-opueHTanbHas nonu3oHaibHast; LIAT — nmpkyMroapkrudyeckasi TeMiiepatHasi; * — OoTMe4eHbI
ONBUIMTEJIN; B CKOOKAX yKa3aHO 00lliee YMCIIO BUAOB LIMEJIei Ha CKaTbHBIX OOHAXKEHUSIX.

OKOJIOIma Nel 2023
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Aconitum septentrionale

Hedysarum arcticum
Delphinium elatum

Spiraea media
Dryas octopetala
Vaccinium vitis-idaea

Vicia sepium

Thymus talijevii

Veronica spicata

Geranium sylvaticum

Epipactis atrorubens
Saussurea alpina

Persicaria bistorta

Gymnadenia conopsea
Astragalus frigidus
Aster alpinus

Veronica spicata

Calluna vulgaris

Chamaenerion angustifolium

Puc. 4. BzauuMocBsI3b IIMeJIeit ¥ OMbUISIEMBIX UMM PACTEHUI Ha CKaJIbHBIX OOHaXKeHMSIX (2) 1 60pOBBIX Teppacax (0).

OKOJIOTUA Ne 1 2023

Bombus consobrinus

Bombus hortorum
Bombus balteatus

Bombus distinguendus

Bombus veteranus

Bombus semenoviellus
Bombus bohemicus

Bombus pratorum

Bombus pascuorum

Bombus flavidus

Bombus sporadicus

Bombus jonellus

Bombus norvegicus

Bombus sylvestris

Bombus hypnorum
Bombus soroeensis
Bombus schrencki

Bombus cingulatus

Bombus schrencki

Bombus veteranus

_ Bombus norvegicus

Bombus hypnorum

Bombus hortorum
Bombus sylvestris

Bombus pratorum
Bombus muscorum
Bombus patagiatus

Bombus lucorum s.lt.

Bombus sporadicus

Bombus pascuorum

Bombus jonellus

Bombus flavidus
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]Bé. licorum
Hemckuit
15 +
12 +
9\ 9L
5 "
| | .
S 6+ B. jonellus pascuorum
£
Q 3F u
@) B. veteranus

aB. muscorum
| |

up h1vpnomm |

s 8 12 16 20 24
= ,ﬂtgfidus . Benag Kensa
B. hortordm ~B- sylvestris 2 CoOMBUHCKUI, YKTUHCKUIMA n
—6 - . B. pratorum B. sporadicus
B. norvegicus
-9

Component 1

Puc. 5. OpaunHauust BBIOOPOK onbuiuTeseit V. spicata ¢ yaeToM KOJMYECTBEHHBIX JaHHBIX.

MaHWIO HETOCTATOYHOTO KOJWYECTBA IBLIBIBI |38,
39] Ha uBetku V. spicata.

B o6cnenoBaHHBIX IOKaIUTETaX Ha OOPOBBIX TEP-
pacax (“Yxrunckmii”, “HeMcKkuii”) BBISIBIIEH TaKKe
JIOCTaTOYHO BBICOKMI ypOBEHb BHUIOBOIO Pa3HOOO-
pazus mmMesneid. Mbl CBSI3bIBaEM €Tro ¢ OOMJIMEM KOp-
MOBBIX PECYPCOB, TPEIOCTABISIEMBIX OTBUIUTENSM
BeTkaMu V. spicata. O0pasyst KpynHbIe HNOMYJISIIIN
(cMm. Tab6a. 3, puc. 3), B Iepuoa MacCOBOTO LIBETEHUS
3TOT BU/J CTAHOBUTCSI JOMUHUPYIOIIUM UCTOUHUKOM
HekTapa M nblIbLbl 111 100% npencraBuTeneii pona
Bombus Latr., BbISIBJ€HHBIX B JIOKJIbHBIX (hayHax 60-
poBbIX Teppac. Takasi OJUTOJeKTUYHOCTb IIMeeid
(cMm. puc. 40) oOycioBiaeHa XxapakTepHbIMU 17151 Pine-
tum cladinosum HU3KMMM TMOKa3aTeJsIMU BUIOBOTO
pa3zHooOpa3us 1 OOWINS IPYTUX PACTEHUA.

JIOMMHAHTHBIN KOMILIEKC onbuiuteneit V. spicata
Ha CeBepe oOpasywT B. jonellus, B. lucorum s.l.,
B. pascuorum, B. sporadicus. DTy e TaKCOHBI SIBJISI-
IOTCS IeTePMUHUPYIOLIMMU MPU OpAUHALIMY BBIOO-
pok onbluTesieit V. spicata ¢ y4eTOM KOJIMYECTBEH-
HBIX OaHHBIX (CM. Tabja. 4, puc. 5). B nmokanurerax
“Yxrunckuit”, “benas Keaa”, “CoWBUHCKMIT” 00~
MUHHUpYeT B. sporadicus — TaeXXHbII BUA, MaJIOUNC-
JICHHBIH 110 BCEMY apeajry M Hy:>KIaloLIUIcs B 011010~
TAYeCcKOM Haa3ope Ha Tepputopun Pecnyomku Komu
[12]. O60CcO06IeHHOCTD B OPAMHAIIMOHHOM IIPOCTpaH-
cTBe JoKanuTeTa “Hemckuit” (caMmoit KpyImHO# 13 00-
cJIeIOBaHHbBIX TIONYJIILUi V. spicata) cBsA3aHa ¢ TOMU-
HupoBaHueM B. lucorum s.1. [1o manabiM A.M. briBaib-
nesa [20, 21], aToT Bua n3dupareaeH B pypakupoBKe
U CBsI3aH C BUIaMu pona Veronica. JIBa Buna noMu-
HAHTHOTO KOMIUIeKca omnbumuteneii V. spicata (B. lu-
corum s.1. u B. jonellus), a TakXe He CTOJIb MHOTOUMC-

JIEHHBI B. veteranus OTMeUeHBI Cpedd AKTUBHBIX
OIbUIMTEJICil 3TOTO BUIA M B APYIMX YACTSIX apeaja
[18, 20, 21].

SAKJIFIOYEHUE

Ha CeBepe xoMmIuiekc onbuiuteneit V. spicata, Bu-
Jla CIIEMAJIM3UPOBAHHOTO MEJIUTTO(PUIBHOIO KOM-
IUIEKCa, HACYUTHIBAET 19 BUIOB HACEKOMBIX U3 2 OT-
psnoB u 3 cemelicTB. [Ipeobnamanue B HEM IIMPOKO
pacIpocTpaHeHHBIX ITOJIMJIEKTUYHBIX BUIOB CBSI3aHO
C OTHOCUTEIBHOM MOJIOJOCThIO U IPEUMYILIECTBEHHO
MUTPAIIMOHHBIM XapakTepoM 3HToModayHbsl EBpo-
neiickoro Cesepo-Bocroka Poccuu [40].

ITokazaHo, 4TO CTPYKTypa KOMILJIeKca OTpeIesIsi-
eTcd OCOOEHHOCTSIMU CTPOCHUSI LBeTKa V. spicata,
mddepeHIanneit ero KOJ0THYEeCKMX HAII Ha ce-
BEpPHOM TIpe/iesie PaclpoOCTPaHEHUSI U IIUPOTHBIM
dakTopoM. B oTimume oT apyrux yacrteit apeaina, rae
Ba>XHYIO POJIb B OITUIEHUH BUIA UTPAIOT ONUHOYHEIE
myenisl [ 18], Ha CeBepe Beaylasi pojab IPUHAIICKUAT
npencTaBuTelIaM pona Bombus Latr. C yueToM ypoB-
HSI BUIOBOTO pa3HOOOpa3us U CTPYKTYPbl HACEICHUS
OCHOBY KOMIIJIEKCa COCTaBJISIIOT KOPOTKOXOOOTKO-
BBIe BUAEI 1IMenteit: B. lucorum s.l., B. jonellus, B. pra-
torum, B. sporadicus, a TakXe CpPemHEXOOOTKOBBII
B. pascuorum.

IMonTBepxxaeHbl pa3auyus KOMILIEKCA OMNbLIUTEe-
neit V. spicata B nByx TUIaX MECTOOOUTAHUI BUIa HA
CeBepe — B MHTpa30HaIbHBIX coobmecTBax Pinetum
cladinosum Ha OOPOBBIX Teppacax U a30HaTbHBIX BbI-
Xomax KaJIbLIMICOAepXKaIllX MOPOI C PEIUKTOBLIM
CKaJbHBIM (DIIOPUCTUICCKIM KOMILIEKCOM. Takas
nuddepeHIranus 3KoJdoruuyeckux Huin V. spicata

BKOJIOTUA

Nel 2023
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CBSI3aHA C MCTOPHEMN pa3BUTHUS PACTHTEIBHOTO ITO-
kpoBa Ha EBpomneiickom CeBepo-Boctoke Poccuu
[34, 41]. B coobmiectBax Pinetum cladinosum 60Jib-
I1ast THTOIATb TTOMYJISIIIAN 1 BEICOKOe ooumue V. spi-
cata, B COYETAHUM C HU3KMMU MOKA3aTeISIMA BUIIOBOTO
pasHooOpasusi 1 OOWIUSI APYTUX pacTeHUil, CO3Mal0T
TIPENITIOCHUTKY TSI OJIMTOJIEKTMYHOCTU IiMenteit. Ha
BBIXOJIaX WM3BECTHSIKOB PEAM3YeTCs MHas CTPaTerust
¢bypaxkupoBKU — LIIMeJIM OMHOBPEMEHHO MUTAIOTCS Ha
1IeJIOM pSIIie pacTeHUit cKabHOTO KoMIutekca. C yde-
TOM HEOOJBIINX Pa3MEePOB M YUCIESHHOCTH ITOMYJIsI-
uuit V. spicata Taxoe 3HaUUTEIbHOE JABJIEHUE B KOH-
KYPEHIINU 3a ONBUIMTEICH MOXKET MPUBOINTH K ITO-
MalaHUI0 HEAOCTATOYHOTO KOJIMYECTBA IThUIBIIEI Ha
LIBETKY 3TOTO BUJA.

Pabora BeITIOTHEHA B paMKaxX rocyIapCTBEHHOTO 3a-
mannst (Ne tem 122040600026-9 u 122040600025-2).
AsBtopsl npu3HaTeabHbl A.b. HoBakoBcKoMy 3a KOH-
CyTbTally ¥ TOMOIIIL B 00pabOoTKe MaTepraioB.

CITMCOK JIMTEPATYPbBI

1. Ilanghunos J[.B. O61muii 0630p HaceaeHUS MISTUMHBIX
EBpasuu // CO0pHUK Tpyd0OB 300JI0TMYECKOTO My3esi
MockoBckoro yH-Ta. 1968. T. 11. C. 18—35.

2. ®sepu K., Ban dep Ileiin JI. OCHOBBI 5KOJIOTUU ONbLIE-
Husi. M.: Mup, 1982. 344 c.

3. Liu Y, Jin H., Naeem M., An J. Comparative transcrip-
tome analysis reveals regulatory genes involved on cold
tolerance and hypoxic adaptation of high-altitude Tibetan
bumblebees // Apidologie. 2020. V. 51. P. 1166—1181.
https://doi.org/10.1007/s13592-020-00795-w

4. Potts S.G., Imperatriz-Fonseca V., Ngo H.T. et al. Safe-
guarding pollinators and their values to human well-be-
ing // Nature. 2016. V. 540. P. 220—229.
https://doi.org/10.1038 /nature20588

5. Soroye P, Newbold T., Kerr J. Climate change contrib-
utes to widespread declines among bumble bees across
continents // Science. 2020. V. 367. Is. 6478. P. 685—688.
https://doi.org/10.1126/science.aax8591

6. Gagic V., Kirkland L., Kendall L.K. et al. Understanding
pollinator foraging behaviour and transition rates be-
tween flowers is important to maximixe seed set in hy-
brid crops // Apidologie. 2021. V. 52. P. 89—100.
https://doi.org/10.1007/s13592-020-00800-2

7. Wei N., Kaczorowski R.L., Arceo-Gomez G. et al. Polli-
nators contribute to the maintenance of flowering plant
diversity // Nature. 2021. V. 597. P. 688—692.
https://doi.org/10.1038/s41586-021-03890-9

8. Kwak M.M., Bekker R.M. Ecology of plant reproduc-
tion: extinction risks and restoration perspectives of ra-
re plant species// Plant-pollinator interactions. From
specialization to generalization. Eds. Waser N.M., Ol-
lerton J. Chicago: The University of Chicago Press,
2006. 445 p.
https://doi.org/10.1016/j.anbehav.2006.08.001

9. Zych M., Jakubiec A. Pollination of Polish Red list
plants: a preliminary statistical survey // Acta agrobo-
tanica. 2008. V. 61. Is. 1. P. 85—90.

OKOJIOTUA Ne 1 2023

10. Jlembsnosa E.H. O cucremMax CKpelIuBaHUS y OXpaHSsI-
eMbIx pacteHuit CpenHero Ypana // BectHuk [lepm-
ckoro yH-Ta. 2015. Bemm. 2. C. 91—126.

11. fOoun [O.Il. PenukroBas ¢opa n3BecTHsIKOB CeBe-
po-Boctoka eBpomneiickoit yactu CCCP // Marepua-
JI6I 10 ucTopum daopsl u pacturenbHocT CCCP. M.,
JI.: sn-Bo AH CCCP, 1963. Brin. 4. C. 493—587.

12. Kpacnas kaura Pecrty6oiuku Komu. CeikTeiBKap: Ko-
MU KH. u31-Bo, 2019. 768 c.

13. KpacHast kHura XaHTel-MaHCHIICKOTO aBTOHOMHOTO
okpyra - FOrpbl: XXUBOTHBIE, pacTeHUs1, rpuobl. ExaTe-
puHOypr: Backo, 2013. 460 c.

14. KpacHass xkHura HeHelKOro aBTOHOMHOIO OKpyTa.
Happsin-Map: Aapmunuctpauust HeHenkoro aBTo-
HOMHOTO okpyra, 2019. 455 c.

15. Wilson G.B., Houston L., Whittington W.J., Humphries R. N.
Veronica spicata L. ssp. spicata and ssp. hybrida (L.)
Gaudin (Pseudolysimachium spicatum (L.) Opiz) //J. of
Ecology. 2001. V. 88. Ne 5. P. 890—909.

16. Scalone R., Kolf M., Albach D.C. Mating system varia-
tion in Veronica (Plantaginaceae): inferences from pol-
len/ovule ratios and other reproductive traits // Nordic
J. of Botany. 2012. V. 31. Is. 3. P. 372—384.
https://doi.org/10.1111/j.1756-1051.2012.01706.x

17. Jlemvsnosa E.HU., [lonomapes A.H. K aHT2KOJIOTUU HE-
KOTOPBIX CTEITHBIX PACTeHUI JIECOCTEITHOTO 3aypaibs //
Oxkonorust onbuieHus. Ilepmb: U3n-Bo Ilepmckoro
yH-Ta, 1979. C. 113—125.

18. Banaszak J. Pszczoty (Apoidea, Hymenoptera) siedlisk
kserotermicznych rejonu dolnej Wisty // Fragmenta
faunistica. 1980. V. 25. Ne 19. P. 335—360.

19. Fisogni A., Massol F, de Manincor N. et al. Network
analysis highlights increased generalisation and even-
ness of plant-pollinator interactions after conservation
measures // Acta Oecologica. 2021. V. 110. P. 1-10.
https://doi.org/10.1016/j.actao.2020.103689

20. bwvsanvues A.M. CoobiectBa mmeneii (Hymenoptera,
Apidae, Bombini) B KyiyHnuHCKOI paBHUHE 3araji-
Hoit Cubupu // EBpasunarckuit sHTOMOJI. XKypH. 2013.
T. 12. Ne 6. C. 575—586.

21. Bwisanvues A.M., Benrosa KA., Ilpockypsikosa A.A. Ha-
ceJieHHe M aKoJiorus mmeneit [IpuupTHIIICKOi cTerm
B panHesieTHuit nepuon (Hymenoptera: Apidae, Bom-
bus) // Becthuk HoBocubupckoro roc. yu-ta. Cepusi:
buonorusi, knuHudeckass meaunumnHa. 2013. T. 11.
Beim. 1. C. 40—46.

22. Uenononymsmun pacteHuii (OCHOBHBIC HOHSTUS U
cTpykrypa). M.: Hayka, 1976. 215 c.

23. Cepebpsaxosa T.H., Kapeasuykas T.H. Bonpioii xu3-
HEHHBIN IIMKJI U 3BOJIIOIIMOHHBIC OTHOILICHUS XW3-
HEeHHBIX ¢GOpPM HEKOTOPBIX BUIOB Veronica L. cexumn
Pseudolysimachium Koch. // bwomn. MOUII. Ortxa.
6uoin. 1972. T. 77. Ne 6. C. 81-98.

24. Opues b.A. ®nopa CyHrap-Xasita. [Ipo6ieMbl ucTo-
pun BEICOKOTOpHBIX JaHamadroB CeBepo-Bocroka
Cubupu. JI.: Hayka, 1968. 235 c.

25. dnopa CeBepo-Bocroka esporneiickoii yactu CCCP.
JI.: Hayka, 1974. T. 1. 273 c.; 1976. T. 2. 315 c.; 1976.
T.3.293c¢c.; 1977.T. 4. 311 c.

26. Topookos K.b. Tumnbl apeaqoB HACEKOMBIX TYHADPBI U
JIeCHBIX 30H eBpornelickoit yactu CCCP / Apeasbl Ha-



27.

28.

29.

30.

31.

32.

33.

OUIINIITIOB, TETEPIOK

cekoMbIX eBporeiickoii gactm CCCP. JI.: Hayka,
1984. C. 3-20.

Williams P. H. Bumblebees of the World. Natural Histo-
ry Museum. URL:https://www.nhm.ac.uk/research-
curation/research/projects/bombus/subgenericlist.ht-
ml (mata obpaieHus: 28.06.2022).

Ilecenxo 10.A. I1puHLUMIBL U METOIBI KOJJUYECTBEHHO -
ro aHajau3a B (payHUCTUYECKMX MCCIIeHOBaHUSIX. M.:
Hayka, 1982. 287 c.

Hoeakosckuii A.b. B3aumoneiictBue Excel m cratu-
cTuyeckoro Imakera R mist o6paboTku JaHHBIX B 9KO-
snorum // BectHuk MHcTutyTta 6uonorun Komu HIJ
VYpO PAH. 2016. Ne 3. C. 26—33.
https://doi.org/10.31140/j.vestnikib.2016.3(197).4

Ilbteanos /[. H. ®utonHauKanus 3KOJOTMYECKUX pe-
XKMMOB B TIOA30HE XBOWHO-IIMPOKOJIUCTBEHHBIX JIe-
coB. M.: Hayka, 1983. 198 c.

DKoJIOTMYeCKHe MKaJIbl 1 METOIbI aHATIN3a DKOJIOTH-
4ECKOIo pasHoobOpasus pactenuii / Pen. 2Kykosa JILA.
Homkap-Omna: U3a-Bo Mapuiickoro roc. yH-Ta, 2010.
368 c.

JlecopacturtenbHoe paiioHupoBaHue Pecnyoanku Ko-
mu / Kosy6os I'M., MapteiHenko B.A., lerresa C.B.
u np. // Jleca Pecnyonuku Komu. M.: Uznat.-nipo-
mioc. neHTp “Amuzaitn. Undopmanusa. Kaprorpadusa”,
1999. C. 257—-288.

Temeprox JI.B., Eacakoe B.B., Jlanmesa E.M. Ponb pe-
npeda B GopMUPOBAHUH TepMOpEXUMa U OMOpa3HO-
00pas3ust peTMKTOBBIX SKOCUCTEM Ha U3BEeCTHSIKax EB-
poneiickoro CeBepo-Bocroka Poccuu // Dxomorus.
2012. Ne 6. C. 410—416. [Teteryuk L.V., Elsakov V.V,
Lapteva E.M. The role of topography in forming the

34.

35.

36.

37.

38.

39.

40.

41.

thermal regime and biological diversity of relict ecosys-
tems on limestones in the Northeast of European Rus-
sia // Russ. J. of Ecology. 2012. V. 43. Ne 6. P. 433—439.]
https://doi.org/10.1134/S1067413612060082

Eneneeckuii JI.I. CucteMaTuka u reorpadusi BEpOHUK
CCCP u npunexamux ctpad. M.: Hayka, 1978. 259 c.

Tamapunos A.I., Jloneun M.M. BunoBoe pazHooOpa-
31e OyJ1aBOYCHIX YelllyeKpbLibix Ha EBporneiickom Ce-
Bepo-BocTtoke Poccuu. CI16.: Hayka, 2001. 244 c.

Kampny C.M. Pollination and flower diversity in Scro-
phulariaceae // The Botanical Review. 1995. V. 61.
Ne 4. P. 350—366.

Terds I. Food plants and flower visits of bumblebees
(Bombus: Hymenoptera, Apidae) in southern Finland.
Helsinki, 1985. 84 p.

Jaycekuit I' M. 3HauyeHUe KOHKYPEHIIUY 3a OINbUICHUE
B (opMUpOBaHMU CTPYKTYpPHI KOMITJIEKCA 3HTOMO-
bunbHBIX pactenuit // KypH. oo6ur. 6uoi. 2013. T. 74.
Ne 6. C. 434—449.

Pojar J. Reproductive dynamics of four plant commu-
nities of southwestern British Columbia // Canadian
Journal Botany. 1974. V. 52. P. 1819—1834.
https://doi.org/10.1139/b74-234

Kpuicanosckuii O.J1. CocTaB U paclipoCcTpaHEHUE SH-
TomodayH 3eMHoro iapa. M.: ToB-Bo Hayd. u3m.
KMK, 2002. 237 c.

lopuakoeckuii I1.JI. OcHOBHBIE TIPOOIEMBI UCTOPUYE-
ckoii ¢utoreorpadumn Ypama // Tpynsl MHCTUTYTA
SKOJIOTUM pacTeHuii u XuBoTHbIX YPAH CCCP.
CeepmwioBck: Ypan. ¢umman AH CCCP, 1969.
Baim. 66. 286 c.

OKOJIOIma Nel 2023



