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AHHoTayuA: MbinblLeBoi aHanus Bo3AyLLUHbIX CNIEKTPOB Obin
npoBeaéH Ha TeppuTopun botaHunyeckoro cana
MeTtposaBoackoro 'ocyaapcteeHHoro YHusepcuteTta (MetplY)
B 2019 1 2020 rogax. [na nccnenosaHua AanbHOCTU pasHoca
1 0TOBPaKEHMUA MblNbLibl OKPYXXatOLLUX PaCTEHWUI B NariMHOMax
Ha KaXXAbli BeretTayMoHHbIM nepuos Obinu yCTaHOBIEHbI
MbifbLeBble NOBYLUKW Ha cneayoLme ApeBecHble
uHTpoayueHTbl: Hippophaé rhamnoides L., Pseudotsuga
menziesii Franco, Juglans mandschurica Maxim., Larix sibirica
Ledeb., Fraxinus excelsior L., Ulmus laevis Pall., Quercus
rubra L. HatuBHble Pinus sp., Picea sp., Betula sp., Alnus sp.
LLIMPOKO NpeACTaBsIeHbl BO BCEX MCCNEA0BaHHbIX MbifbLEBbIX
cnekTpax. lNeinbua pacteHni, NpomspacTaroLLmnx y CEBEPHOM
rpaHvubl apeana — Tilia cordata L., Acer platanoides Mill.
6bina BCTpeyeHa, B OCHOBHOM, B BO3AYLUHbIX cnekTpax 2019
rofa. MccnenoBaHHble NaiMHOMbI OTPaXaOT, B OCHOBHOM,
pervoHanbHyto ¢nopy. lNpeactaButeny nokanbHON Gropbl
BbIFIBNAOTCA B CNEKTPAX B HEMOCPEACTBEHHOW ONM30CTH OT
pacTeHui. B nayyeHHblx nanMHomMax obHapyxuBaroTca
NbinbleBble 38pHa ABYX U 6onee MHTPOAYLEHTOB, HO
KOHLUEHTpauua ux He Benuka. Cnektpbl M3 BotaHuyeckoro
caaa Metpl'Y cnabo oTnnyatoTCA OT TUNUYHBIX CNEKTPOB
CpeaHen Tamru.

MonyueHa: 11 gekabps 2023 roaa MoanucaHa Kk neyatu: 11 asrycta 2024 roaa

BBeneHue

CnopoBo-NbINbLEBOV aHanM3 MCnonb3yeTcA ANA NaneokIMMaTUYEeCKUX U Naneo3KoNorMyYecKux
PEKOHCTPYKUMIK, HeoOXoAUMbIX ANA MOHUMAaHUA MPOLECCOB, MPOUCXOAALMUX B KIMMATUUYECKOW
cUcTeMe NnaHeThl B HACTOALLEM U UX pasBuTUA B ByayLuem. M3yueHne cnopoBo-MblfbLEBbLIX CNIEKTPOB
C NpYBReYeHMeM AaHHbIX 00 OKpyxarolen Mecta cOopa pacTUTENIbHOCTH MOKa3biBaeT 0COBEHHOCTH
$OopMMPOBaHUA BO3AYLLUHbIX U MOBEPXHOCTHBIX CMEKTPOB, @ TaKKe YTOYHFAET KaK COCTaB CMEKTPOB
OTpaxaeT NPOAYLMPYIOLLYIO UX PACTUTENBHOCTb.

npe,EICTaBJ'IeHWFI O 3aKOHOMEpPHOCTAX pacnpocTpaHeHnA NblfibLUbl U CNOP B NPOCTPaHCTBE Ha4yau
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dopmupoBaTbCA elé B nepBble dTanbl pasBUTUA MaMHOIOIMYECKMX MccrnenoBaHuin. CBeaeHua o
[anbHOCTW pacnpoCTpaHeHus Mblnblbl HAMBONEe YacTo BCTPEYAOLMXCA TAaKCOHOB NPeACTaBrieHbl Y
A. H. CnaakoBa (1967). OauH M3 camblXx NOAPOOHLIX AeTanbHbIX 0030POB METOLOB M3yyeHUA
penpeseHTaTUBHOCTM NblfbleBbIX crektpoB 6bin caenaH T. Giesecke et al. (2010). M. b. HocoBoit
(2020) npoBeneHa pPeBM3NA METOAMYECKMX PABOT MO U3YYEHWUIO BO3AYLUHbLIX MbifbLEBbLIX CMEKTPOB, a
Tawke MeToaoB 00paboTKM U MHTEpNpeTaLnU AaHHbIX, NOSTYYEHHbIX C MOMOLLbIO CMOPOBO-MbINbLEBOr0
aHanusa. OaHon m3 nep.bix C. I [y6aHkoBa (1981) Hayana asponanvHONorMyeckue MccneaoBaHuna
Ha TeppuTopuKn coBpemeHHon Poccun. B Bosayxe JleHWHrpaaa MOHWUTOPWHI annepreHoreHHom
neinbuybl npooavnu J1. [T Hukoneckaa u I B. ®eanocees (1987). MNbinbueBbie aspo30/M BO3AYLUHbIX
mMacc tora 3anaaHov Cubupu uccnegosan B. B. Tonosko (2001). B EBponeiickoi yactn Poccuu Takke
npoBoAunucb nodobHble uccrneaosaHnuda, Hanpumep, O. B. Mopososoi u P. A. Mewkosor (2006)
ObINK NOMyYeHbl AaHHbIe O MbinbLueBoM Aoxae ana CmoneHckon obnactu, KO. M. MocesuHa (2011)
usyyana AuMHaMUKy MOSISIMHO30B B 3aBUCUMOCTM OT MNbIIEHUA pasHbIX anfepreHoreHHbIX pacTeHni B
PasaHn. Uccnenosanua oTobpaxeHua pasnuuHbix OMOMOB cpelHeir yactu BoctouHo-EBponeiickoit
PaBHUHbLI (OT OXHOW TaWrM A0 JflecoCTenu) B MbifbLEBLIX CNeKTpax ObinM NpeanpuHATHl Ha
Tepputopuax [MONMCTOBCKOro rocyAapCTBEHHOrO MPUPOAHOro 3anoBeaHuka B [ckoBckoW o6nactu
(Nosova et al, 2019), LeHTpanbHo-JlecHOro rocyAapCTBEHHOrO NPUMPOAHOrO BuocdepHOro
3anoBeaHuka B Teepckoi obnactu (Nosova et al., 2012), 3BeHuropoackor 6uoctaHuuv um. C. H.
CkagoBckoro Buonoruueckoro ¢akynsteta MY um. M. B. JlomoHocoBa B MockoBckor o6nactu,
TynbCcKMx 3acek U My3en-3anoBeaHuka «Kynukoso none» B Tynbckoi obnactu (HoseHko u ap., 2011;
Hocosa, 2009; Nosova et al., 2015, 2020; Severova, Volkova, 2017). B pabote Lisitsyna et al. (2017)
npeacTaBneHbl pesynbTaTbl WCCNeaoBaHusA BO3AyLHbIX crnekTpoB B Pecnybnuke Komu (Cesepo-
BOCTOK EBponenckoi uvactu Poccuu). BosgyliHble CnekTpbl U penpe3eHTaTMBHOCTb APEBECHOW
pacTUTENbHOCTU U3yyanu B MblnbLUEBLIX CrekTpax Ha cesepe duHnaHanu — B Jlannanauu (Huusko,
Hicks, 2009; Hicks, Hyvérinen, 2014).

MepBble WccneaoBaHWA BO3AYLUHbIX cnekTpoB [etposaBoacka (Pecnybnvka Kapenus) Obinu
npeanpuHATel H. A. EnbkuHon u E. ®©. Mapkosckon (2007). B uenax cosaaHuA KaneHaapa nblneHun
ansa tepputopun lNeTposaBoacka 3a nepuoa ¢ 2009 no 2016 roaa H. A. EnbkuHon (2018) 6binu
“3yyeHbl BO3AYLUHbIE CMEeKTPbl cenuTebHOon 30HbI MNMeTposasoacka. Mpy 3TOM NblIbLEBLIE CMEKTPbI
TEpPUTOPHI, OKpyxatoLmx ropoa MeTposaBoack, He ndyyanuck. C aToW Lenbio Hamu Bbina BelbpaHa
Tepputopua boTtaHuueckoro caaa lNetplY, AnA KOTOPOW TOYHO YCTAHOBMEHA MHTPOAYLMPOBaHHAaA U
aBTOXTOHHAA, 3aHVWMaroLLlan 3anoBeHYH TEPPUTOPUIO, PACTUTENBHOCTD.

MetposaBoack - ctonuua Pecnybnukn Kapenua Ha Cesepo-3anage Poccuiickoit ®eaepaunv.
fopoa pacnonoxeH Ha ceBepo-3anage OHexckoro osepa, Ha Oepery [MetposaBoackoin [yObl.
Botannueckn cag lMetposaBoackoro [ocyaapCTBEHHOro YHMBEpCUTETA HaxoaAuTCA, NPUMEPHO B
BOCbMMW KMNOMeTpax K CeBepy-CeBepy-BOCTOKY OT LieHTpa [leTposaBoacka, Ha ceBepHOM nobepexbe
MeTtposaBoackoi My6bl OHexckoro o3epa (Puc. 1). 3anagHan rpaHuuya BotaHuuyeckoro caga otaensaeT
ero oT cenutebHoOW TeppuTopun pairoHa ConomeHHoe ropoZa [leTposaBoAck, 3aHWMatollero oba
Oepera npoTOKM, coeauHsAowen o3epo Jlormosepo u [MeTposasoackyto Y6y OHexckoro osepa.
Mnowaab botaHnuyeckoro cana coctasndaet 367 ra. Cag 3anoxeH B 1951 roay (Cant botaHuueckoro
..., 2023).

Ocoboe BHMMaHWe obpallanock Ha nbinbly cemeicTea OpexoBeix (Juglandaceae), BbiOpaHHOE B
KayecTBe MoZefibHOro 00beKTa M3-3a XopoLLUer pacno3HaBaeMoCTH MbifbLbl, CBOEN 3K30TUYHOCTHU ANA
TaéXHOW 30HbI U, 0AHOBPEMEHHO, NpucyTcTBMA Opexa MaHwKypckoro (Juglans mandschurica Maxim.)
B aKkcnoaunumnn botaHuueckoro caaa MeTplY. B botaHnueckom cagy npouspactaroT AeBATb AEPEBLEB
npeactasutenei OpexoBblx, CeEMb U3 KOTOPbLIX UBeTYT. CemeincTBo OpexoBbIX NPeAcTaBnAaeT UHTepec
He TONMbKO KaK BKOHOMMYECKM 3HAYMMOE CEMEWCTBO, HO U KaK CEMENCTBO, K KOTOPOMY npuHaanexar
KpacvBble AEKOpaTUBHblE pacTeHus, 4To MOro Obl MMETb MoTeHuuan AnA 3enéHoro Xo3AncTBa
(Kozlowski et al., 2018).

J1o cvx NOp TOYHO HEM3BECTHO, KaK PasHble TUMbI MblfbLbl M KAKOE KONMYECTBO 3EpeH oToOpaxaroT
pasHble TUMbl PacTUTENIbHOTO MOKPOBa B NblfbLEBLIX CMEKTpax; Kak BAWAET Ha 3TOT npouecc
NPOAYKTMBHOCTb Mblfblibl; HA KAKOE PacCTOAHWE MOTyT pacnpoCTPaHATLCA NblfbLeBble 3épHA pasHbIX
TUNOB OT MPOAYLMPYIOLLEN UX PACTUTENBbHOCTU M KakK pasHble TWMbl NOYB BAWAKOT HA COXPAHHOCTb
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NblNbLEeBbIX 3EPEH.

Llenb gaHHow paboTbl — BbIABUTb, KaK paCTEHWA PasHbIX TAKCOHOB MPeACTaB/feHbl B NblfbLEeBbIX
cnektpax bortaHuueckoro caga [lletplY v ropoaa [lleTtposaBoAcka AnA MNblfbLEBOro MporHosa u
naneoreorpapuyecknx n KIMMaTU4eCKUX PEKOHCTPYKLMI.

OToenbHOM Uenblo AAHHOrO MCCNeaoBaHUA ABMANOCH ONpeAesieHWe B MblbLEBbLIX CMEKTpax
MHTPOAYLEHTOB, B 4acTHOCTH, npeactaButena cemenctea Opexosbix (Juglandaceae) — Opexa
MaHwKypckoro (J. mandschurica), npouspacTarowero Ha Tepputopum botannueckoro caaa Netply.

Ina oTBeTa Ha nepeyucneHHble Bonpockl ObiM NOCTaBMEHbl cneayolime 3agaymn: 1) ycTaHoBUTb
NblfbLEBLIE JIOBYLUKM HA BEreTauWMOHHbLIA MEPUOA U U3Yy4nTb MblNbLEBbLIE CMEKTPbI; 2) UccnenoBaTb
cyOpeleHTHble MbiNbLEeBble CNEKTPbl B MeCTax YCTAHOBKM JTOBYLLEK HA TeppuTopun BoTaHuyeckoro
capa lNetplY v Ha otaaneHuy B ropoae lNeTposaBoacke; 3) npoaHannavposaTb NONYUYEHHbIE AaHHbIe
U OLUEHWUTb penpeseHTaLunio MHTPOAYLEHTOB U HATUBHOW PACTUTENbHOCTU UCCEAyEeMbIX YYaCTKOB B
NblNibUEBbIX CNEeKTpax.

O6BbEeKTbl U MeToAbl UCCea0oBaHUN
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Puc. 1. O63opHan KapTta uccneayemon tepputopum (cosaarHa B QGIS, ¢ npumeHennem Natural Earth
Data).

Fig. 1. Study area map (made in QGIS with Natural Earth Data).

BoTtaHuueckuit caa MetplY 3aHumaeT ceBepHoe nobepexbe [MeTposaBoackon yObl OHexXcKoro
03€epa, Ha MeHbLUEN YacTh NPOM3BOAMTCA MHTPOAYKLMA U akKIMMaTU3auna pacTeHui, a Ha Gonbluen
4acTM - Y4aCTOK 3anoBEAHOW TEPPUTOPUU C HEHAPYLLEHHBLIM €CTECTBEHHBIM NOKPOBOM CpeaHewn Tauru.
TecToBble nnowaakM ObinM pacnonoxeHbl B pasHblx YacTax BoTtaHuueckoro capa (Puc. 2), kak Ha
OKYNbTYPEHHbIX YyyacTkax, Tak U Ha TeppuTOpUM OXpaHAeMblX MpUPoAHbIX naHawadTtos. [nA
“ccnenoBaHWA MbibLEBOTO AOXKAA HamMu Obinu  yCTAHOBMIEHbl BOCEMb MbibLEBbLIX NOBYLUEK
rpaBuTaLMOHHOMO TUMa Ha ABa BeretaumoHHblx cesoHa 2019 u 2020 rogos. JToBYLUKK, NATUIUTPOBLIE
nnacTukoBble OyTbISIM C FOPSILILLKOM NATb CAHTUMETPOB B AuMaMeTpe, PUKCUPOBasvCb, COMfacHO
HEeCKOJbKO MoAUGULMPOBAHHOM HaMKM MeToAMKe, onvcaHHoM B paboTe X. TayBepa (Tauber, 1974), Ha
BolcoTe 1.5 M Haa 3eMHOW NOBEPXHOCTbIO, HAa CTBOMAx CneayrLlux WHTPOAYUeHTOB: Hippophaé
rhamnoides L. (61°7887.71"N 34°38723.56"E ) , Pseudotsuga menziesii Franco (61°8429.79"N
34°38'99.81'E ) , Juglans mandschurica (61°84'32.33"N 34°38'89.49"E ) , Larix sibirica Ledeb.
(61°84'36.95"N 34°38'45.69"E), Fraxinus excelsior L. (61°84'47.77"N 34°38'86.87"E), Ulmus laevis
Pall. (61°8425.49"N 34°3872.38"E), Quercus rubra L. (61°8422.30"N 34°38'90.88"E), a Tawke
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[lepeBbEeB, MPOM3PAacTalOLMX B ECTECTBEHHOM HeHapylleHHOM TaéxHoMm Ouome (61°8424.59"'N
34°37'98.24"E). B mMecTax UHCTanAuuM MbifbLeBbIX NoByLIeK Obliv oToOpaHbl 06pasybl AEPHUH ANA
“ccrneaoBaHus cyOpeLeHTHbIX CNOpPoBO-NbinbLeBbIX cnekTpos (TC1 - EBponeiickuit cexktop, Acer; TC2
- [panunua akcnosuumum, Pinetum-uliginosum; TC3, TC3a - Esponenckui cexktop, Ulmus; TC4 - Mexay
npyaamu, Tilia; TC5, TC5a - AmepukaHckuin cektop, Pseudotsuga; TC6, TC6a - Y aaMUHUCTpaumu;
TC7, TC7a - Asnatckui cektop, Juglans; TC8 — Quercus; TC9 - MNnoaosbi caa, Hippophaé; TC10 —
Larix; TC11 — Fraxinus). Takxe 6binu oTobpaHbl o6pasLbl AepHUH U3 LeHTpa MNeTposaBoacka (TC12 —
nepeceveHune np. JleHnHa u yn. ®puapuxa SHrenbca; TC13 — y x/a Bok3ana) u Ha pacctoaHum 10 Kwv
ot bortaHunueckoro caga MNetplY (TC14 — napk Kykxkoska; TC15 — yn. Kntouesan; TC16 — mukpoparoH
JpeBnaxka) Hamu 6binv BeiGpaHbl creaytoliMe XopoLULo onpeaensaemble NarMHONorMyeckue Mapkepbl
ApeBecHbIX WHTpoAayueHToB: P.menziesii, J. mandshurica, A. hippocastanum, U. laevis, Q. rubra,
Elaeagnus commutata Bernh. ex Rydb.. Ha nbinbuy norpaHuyHblX, Yalle MHTPOAYLMPOBaHHbLIX BUAOB,
Takux Kak Acer platanoides L. w Tilia cordata Mill., B6nu3u MNeTpo3aBoAcka HaxoAWTCcs ceBepHan
rpaH1ua apeasnoB Mx npouspactaHus), Toxe obpallanocb NpUcTanbHOe BHUMaHUeE.

‘E’.'

A MLLEAATFY

aTh M
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Uanrvan Mren .
Google - i mmEm
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Puc. 2. Kapta MecTt yCTaHOBKM NblfbLEBbIX JTOBYLLEK (MAPKMPOBKA CUHUM LiIBETOM) M B3ATUA
NOYBEHHbIX NPOO (KpacHbIM) Ha TeppuTopun BotaHuucekoro caaa Metpl’Y (cosaaHa B Google Maps).

Fig. 2. Map of sampling sites in the Petrozavodsk Botanical Garden. In red colour — soil sampling sites
and in blue colour — pollen traps installation sites are indicated (made in Google Maps).

na nccnenoBaHus cyBpeLeHTHbIX CMIOPOBO-NbINbLEBbIX CNEKTPOB Obin 0TobpaHbl 15 NoYBEHHbIX
npo6 (aepHWHa) Ha TeppuTopuKn BoTaHuuyeckoro caza, U3 HUX BOCEMb HEMOCPEACTBEHHO B MecTax
YCT@HOBKM MbINbLUEBLIX NOBYLUEK. Tawke Obinu 0TOOpaHbl MATb MOYBEHHbIX NPob6 M3 MeCT,
pacnonoxeHHblx B paauvyce 10 kv ot BoTaHuueckoro caga, Ha TeppuTopun ropoaa lleTposaBoack
(Puc. 3): B ckBepe Ha nepeceyeHun npocnekta JlennHa n ynuuybl ®puapuxa SHrensca (y rocTuHUL b
«CeBepHan») (61°7887.71"N 34°36'01.03"E), B CKBepe Yy »ene3HOAO0POXHOro Bok3ana (61°78'46.52"N
34°34'60.97"E), B paioHe «KnioueBaa» (61°76' 99.98"'N 34°4326.85"E), B napke «KykxoBka»
(61°7624.22"N 34°38'18.05"E) ¥ Ha rpaHuue ropoaa B paioHe «[peBnaHka» (61°75%67.97'N
34°29'12.73"E). Bcero 3a aBa roza 6bin10 uccneaosaHo 36 npod BO3AyLUHbLIX M MOYBEHHbLIX CMEKTPOB.

CoaepXrMMoe MCronb3oBaHHbIX B TEYEHUM CE30Ha NOBYLUEK nepenvBany B NPOOUPKKM, NOBYLLIKM
NPOMbIBanu AUCTUNNUPOBAHHON BOAOW, LEHTPUDYrMpoBasiM XUAKOCTU B NpobupKax, crvBanu Boay,
ocTaBnfAA Ha AHe NpoOMPOK TBepAbl ocaloKk. [anee TBepAbld OCAAOK M3 NblfbLEBbLIX STOBYLUEK
obpabatbiBanicA no auetonuaHoMmy metoay I Opatmada (Erdtman, 1943). MouBeHHble npobbl
noasepranuce o6pabotke no obienpuHATOn MeToauke B. T. Mpuuyka (Mpuuyk, 3axnuHckan, 1950).
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Ina MUKpockonupoBaHuA Obinu NMPUroTOBMIEHBI NOCTOAHHBIE MpPenapatbl Ha MMULEPUH-XENATUHOBOWM
ocHose. [Mpenapartbl U3yyanu ¢ NOMOLLLIO CBETOBOIO MuUKpockona Mukmea-6 npu ysenuueHuu B 400
pas. MukpodoTorpadpupoBaHue ocyllecTBnanocb npu ysenuueHun B 1000 pas ¢ npumeHeHuem
HednoopecumpyoLwero MMMepcMoHHoro Macna MunuMea. Ona naeHTMduKkaum nbinbLeBbIX 3épeH
ucnonb3oBanucb Atnackl neinbubl M crnop (KynpuAanosa, AnéwwuHa, 1972; 1978), matepuansl
KOMMeKumMn crnopoTteku nabopatopun nanvHonorn BUH PAH, konnekuua pedepeHCHOM NbinbLbl,
C034aHHOM aBTOpaMMu.

MbinbueBble AvarpaMMbl Bbif BbINOSHEHBI C NOMOLLBIO NporpamMmbl C2 no MeToarKe, OnUcaHHOW
S. Juggins (2007).

Puc. 3. Kapta mecT B3ATUA NoYBEHHbIX NPo6 Ha Tepputopuu ropoda NeTposaBoacka (cosaaHa B
Google Maps).

Fig. 3. Map of soil sampling sites in Petrozavodsk (made in Google Maps).
PesynbTathbl M 06cyxaeHue

Bo Bcex nonyyeHHblX MbINbLUEBLIX CMEKTpax Xopowo MpeAcTaBfeHa  pervoHarnbHas
PaCcTUTENBHOCTb, B @aHHOM Cryyae, cpeaHen Tauru. MNoBcemecTHO 0OHapyXeHbl MbinbleBble 3épHa
TaKux APEBECHbIX pacTeHun Kak Pinus, Picea, Alnus, Betula. Pexe BcTpeyaroTca MblnbUeBble 3EpHA
Salix » pasnuuHblX TPaBAHWCTLIX pacTeHuih K3 cemeicts Poaceae, Asteraceae, Apiaceae,
Brassicaceae, Cyperaceae v apyrux.

Mbinbua npeacTaBUTENEN MHTPOAYLMPYEMOW PaCTUTENbHOCTM Jlyylle BCEero npeacTaBneHa B
NoBYLUKaXx, HenocpeACTBEHHO pPacCMONIOXEHHbIX Ha CaMMX 3K3oTax. anJ'IbLl,eBbIe 3épHa HEKOoTOopble
HEMECTHbIX paCTeHVIﬁ ObINK TaKxKe HaﬁﬂeHbl B CNeKTpax /oBYyLUEK, pacCrnoJIoOXEeHHbIX Ha 3anose,qH017|
Tepputopuun. B pesynbTate uccneaoBaHUs B MblbLEBLIX CMEKTpax BbiABMEHA MbifiblLa CrneaytoLmx
ApPEBECHBIX MHTPOAYLEHTOB: M3 rONOCeMeHHbIX — Pseudotsuga menziesii, N3 NOKPbITOCEMEHHbLIX —
npeactaeutenen u3 poaos Ulmus, Quercus, Juglans, Corylus, Syringa, Fraxinus, Berberis, Morus a
Takke npeacTaBuUTeNern NpouspacTarolMxX Ha CEBEPHOW rpaHuLe CBOMX apearnoB pacnpoCcTpaHeHWA
Acer platanoides v Tilia cordata. [lbinbua M3y4yaemblX MHTPOAYUEHTHbIX BWUAOB Aesculus
hippocastanum v Elaeagnus commutata B nanuHomax He oOHapyxeHa.

CymMmapHO B criekTpax onpeaeneHa neiiblya 46 TakcoHoB M3 38 ceMeicTB, B TOM 4YMCre LUECTH
ronocemMeHHbIx M 40 NOKPLITOCEMEHHbIX, U TP TUna cnop (Tabn. 1).

AHanM3 KoNMYeCTBEHHOrO M Ka4eCTBEHHOIO coCTaBa CNoOpPOBO-NbINbLEBbIX CNEKTPOB NPeAcTaBneH
Ha nblnbueBbix gnarpammax (Puc. 4-5).
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Tabnuua 1. TakCoOHbI M BCTPEYAEMOCTb UX MNblfblLbl M CNOP B MOYBEHHbIX M BO3AYLUHbLIX Npobax.

Table 1. Pollen and spores’ taxa and their occurrence in soil and aerial samples.

\

TakcoH Taxa

Uucno nouBeHHbIX Npod, Yncno BosayLlwHbIX Npood,

coAepxallmx nblnbLy
TakcoHa Occurrence in

coAepxaLlmx nbibLy
TakcoHa Occurrence in

soil samples aerial samples

JpesecHble pactenua Arboreal
"onocemeHHble Conifers
1 Pinus 20 16
2  Picea 18 16
3  Abies 0 8
4  larix 12 10
5  Pseudotsuga 6 2
6  Taxaceae/Cupressaceae 0 2
LiBeTkoBble Angiosperms
JlncteeHHble Deciduous
1 Alnus 19 16
2  Betula 20 16
3  Corylus 6 7
4  Acer 2 1
5  Cornus 1 0
6 Tilia 9 4
7  Ulmus 9 6
8  Quercus 3 12
9  Morus 1 0
10 Juglans 7 12
11 Oleaceae (Syringa) 4 1
12 Fraxinus 0 3
13 Rosaceae 2 10
14 Salix 1 4
15 Berberis 0 1
KycTapHuku Shrubs
1 Ribes 1 0
2  FEricaceae (Rhododendron) 3 2
3  Adoxaceae (Virbunum) 1 1
4  Hippophaé 0 1
TpaBanucTele pactenna Herbaceous
1 Poaceae 20 15
2  OpHoboposaHble 10 1

oaHozonbHble Moncolpate

Monocots
3  Asteraceae 15 4
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4  Cichorium 9 0
5  Apiaceae 11 5
6 Lamiaceae 4 2
7  Ranunculaceae 2 2
8  Urtica 1 0
9 Brassicaceae 4 9
10 Caryophyllaceae 2 2
11 Chenopodiaceae 7 1
12 Cyperaceae 6 5
13 Malvaceae 1 1
14 Dipsacus 1 0
15 Polygonaceae 1 0
16 Drosera 1 0
17 Fabaceae 0 1
18 Geranium 0 1
19 Campanulaceae 0 2
20 Onagraceae 0 2
21 Fumaria 0 1
CnopoBble pacTeHua Sporogenous

1 Polypodiaceae 19 6
2 Tpéxnyuesble Triletes 18 1
3  Lycopodium 1 0

BO3,ﬂyI.LIH blé CNeKTPbl

MpakTuueckn BO Bcex oOpasuax, oTtobpaHHbix B 2019 rogy (Puc. 4), Kpome nOByLIKA B
BotaHnyeckom caay Ha Kpato neca, oOHapyXeHbl MbifblLeBble 3€pHA APEBECHBIX MHTPOAYLEHTOB,
coAaepaHMem MeHee OAHOro-ABYX MpouUeHToB. B oTaenbHblX foBywKax BbiABAAetcA A0 33
MPOLEHTOB NblNbLbl BMAOB, HA KOTOPbIX PACMONOXeEHbl NOBYLWKKU. Moyt B nMonosuHe 06pasuyoB 13
nosyLuek (11 n3 23) n3 botaHnyeckoro caaa npeactasneHbl 3épHa ABYX PasfiMuHbIX NpeacTaBuTenen
ZPEBECHbIX 3K30TOB, B APYrMX e BCTpeyaeTcA Nbinblua OAHOro (B Tpéx obpasyax), TPéX (B ABYyX
obpasuax), yeTbipéx (B Tpéx obpasuax), NATM (B AByx obpasuax) u wectu (B oaAHOM obpasue),
npeacTaBUTene [epeBbeB UM KYCTAapHWMKOB MHTpoayueHTtoB (Puc. 4-5). Takum o06pasom,
pasHooBpasve nbibLeBbIX 3EpeH B JIOBYLUKAX HEBESIMKO, OrpaHMyeHO Mpov3pacTatoLumMu
no6nun3oCcT1 AepPeBbAMM.

B Bo3aywHbIXx cnekTpax, cobpaHHbix 3a 2020 roa BblfiBNEHbl Creaytowue 0COBEHHOCTH,
nokasaHHele Ha auarpamme (Puc. 4). YeBenuuyeHnve aonu npeactasutenei Poaceae noytu BO Bcex
MbiNbLEBbIX CreKkTpax He 6onee oAHOro mpoueHTa oTHocuTenbHo 2019 roaa. PocT Aonu nbinblbl
Alnus B NbINbLEBLIX CNEKTPax B CPeAHEM Ha NATb NMPOLEHTOB, 3a UCKIOYEHWEM NoByLleKk Ha Juglans
n Pseudotsuga, rae oTMeYeHO YMeHblUeHWe Bkiada nMbinbubl onbxu (Alnus) B ¢dopmupoBaHue
NbiNbLUEBLIX CNEKTPOB Ha 25 M NATb NPOLEHTOB COOTBETCTBEHHO. OTMEeuYaeTcA yMEeHbLUEHUE POSu
Betula B nbinbLeBbIX CNEKTpax B CPEAHEM Ha NATb MPOLEHTOB, 3a UCKIKOYEHNEM NOBYLLIEK Ha Juglans
W'y aAMUHUCTPaLMK, rae, HaobopOoT, OTMEYEH POCT NPOLEHTHOro codepxaHus 6epés (Betula) Ha nAaTb
NPOLEHTOB. 3aMEeTHO yBENUYEHUE KONMMUecTBa Mbinblbl Pinus B GONbLUMHCTBE CMEeKTpax oBYLUEK OT
nATM A0 25 NpoueHTOB, XOTA B TPEX noByllKax (Ha BAse (UImus), y aaMuHucTpauuu v Ha aybe
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(Quercus)) 0TMEYaEeTCA CHWKEHNE KOTMUYECTBA MNblfbLbl 3TOM0 TaKCOHa. BaykHO OTMETUTL, YTO MbiNbLa
Picea B matepuanax 2020 roga npeacTaBfieHa HaMHOro yYalle M Ha ABa-NATb NpoueHToB Oonblue,
yem B obpasuax 2019 roga. XapakTepHO peskoe yBenuueHue aonu nbinbubl Ulmus v Quercus B
NOBYLLUKaX, HaxXoAALMXCA Ha «CBOWUX» AepeBbsAx, HA 20 M Ha 30 NpoUEHTOB COOTBETCTBEHHO. [lpw
aTOM nbinbLUa Juglans n Pseudotsuga noutu ucyesana u3s nbinblesbix cnektpos B 2020 rogy — Aonu
060MX TAKCOHOB CTasiM COCTaBNATL MEHbLUE npoueHTa. Mbinbla Takux ApeBECHbIX TaKCOHOB Kak Salix
n Corylus Toxe umeeT nyyllyto penpeseHTaumio B cnektpax 2020 roga. M3 nbinbLbl NpeacTaBuTene
TPaBAHUCTON PACTUTENbHOCTHU, OOHAPY)XeHHOW Bonee LUMPOKO B MblnbLeBbIX cnekTpax 2020 roaa no
cpaBHeHuto ¢ 2019 rogom, MOXHO OTMETUTb MbifibLy TakuMX TakcoHoB Kak Cyperaceae, Brassicaceae,
Apiaceae, Ranunculaceae. Bce oHM cocTaBnAlOT AOMKO MEHbLUE OAHOrO MPOLUEHTa B MblfibLEeBbIX
CMEeKTpax NoBYLLEK.

BosaylwHele cnekTpbl, u3yyeHHble 3a 2019 1 2020 roga, XxapakTepusyroTCa HanuMuMem Mblfblbl
ZPEBECHON pPacTUTENbHOCTH, @ B OCOOEHHOCTW, MbIbLOW TEX pacTeHWW, Ha KoTopble Obinu
yCTaHOBSIEHbI NblNbleBble NOBYLWKW. Bo Bcex cnexktpax 6Gonbluytd AOMK0 COCTaBNAOT MblfibLEBbIE
3EpHa, pPenpeseHTUpyoLMe pernoHanbHblM KOMMNOHEHT CMeKTpoB: Pinus w Betula, n B MeHbLLEM
Konuuyectee Picea v Alnus. lMeinbuya TpaB cocTaBuna oYeHb Many A0 U3yYeHHbIX cnekTpos (Puc.
4).

lNMouBeHHbIe CNEKTPbI

Bo Bcex nouBeHHbIX npobax AOMWHWPYET Mbiibla pPacTeHWM [PEeBECHbIX TaKCOHOB, €€
coaepxaHue B oBpasuax M3 botaHnueckoro caga (Puc. 5) coctaBnaeT 80 — 98 NpoLUEHTOB, TOMLKO B
npobe TC11 apeBecHbIX TaKCOHOB MeHbLue, OKkono 60 NpoLeHTOB, HO B Hel Oorblie BCero
obHapyxeHo crnop (okono 20 npoueHToB). B ropoackux npobax (Puc. 5) apeBecHas pacTUTeNbHOCTb
npeacTaBneHa B 4yTb MeHbLLeM KonmyecTtse, oT 68 Ao 90 npoueHToB. B nannHomax BotaHuyeckoro
caza 3HauuTenbHo npeobnagaeT nbinbua XBOMHbLIX OT 48 A0 93 npoueHTa, NPUYEM rnaBHbLIM 06pa3om
3a CYET MbifbLEBbIX 3EPEH COCHBbI (Pinus), KOTOpPbIE BCTPEYAKTCA BO BCEX UCCEA0BaHHbIX CNEKTPax B
KonuyectBe 35 — 91 npoueHT oT obLiero ymMcna nbinbybl U cnop). Bo Bcex cybpeueHTHbIX npobax 13
BoTaHnueckoro caaa v B TPEx M3 NATU FOPOACKMX NPo6 AOMUHMPYET Nbinbua Pinus. B ropoae npoueHT
NblNbLbl XBOMHBIX HECKOMIBKO YMeEHbLuaeTca oT 42 Ao 81 npoueHTa, Kak 1 COCHOBOM MblfbLbl (28 — 65
npoueHToB). Takke BO BCEX CnekTpax, kpome obpasuya TC6a, obHapyxeHbl NbinbleBble 3épHa enu
(Picea), oaHaKo B CyLLeCTBEHHO MeHbLueM uucne. B BoTtaHnueckom cagy ux KONUUecTBO cocTaenfaet
1.2 — 15 npoueHTOB, a B ropoae ysenuuusaetca A0 8 — 38 npoueHToB. MakcumanbHOe KOMYeCcTBO
nbinbybl Picea B npobe (TC14) 13 enbHu1Ka.

Meinbua nuxTbl (Abies) 3aduKcUpoBaHa B €AMHUYHOM 3K3eMMIApPe TOMbKO B OAHOM npobe B
BotaHnueckom caay B noBywke, a nuctBeHHuua (Larix) obHapyxuBanacb perynapHO, HO He
npeBbIllan 0AMH-ABa npoueHTa. Taxaceae/Cupressaceae xapakTepHbl TOMBbKO AfA BOCbMU M3 28
npo0, coaepxaHue Mbinblibl PACTEHUI 3TUX TAKCOHOB BapbupyeT oT 0.2 Ao 6.4 npoueHToB. lMbinbua
€4VMHCTBEHHOro XBOWHOIO APEBECHOr0 MHTPOAYyLEeHTa, nceBaoTcyrn (Pseudotsuga), HaaeHa BONUau
AepeBsa B He3HauuTensHoMm Konunyectse (0.8 npoueHTa).

M3 nbinblbl ApeBECHbIX LBETKOBbIX B MOYBEHHBIX Npobax oBHapyXeHbl MbinbleBble 3épHa 15
poaos U3 11 cemencTB, GONBLUMHCTBO M3 KOTOPLIX ABMAKOTCA MHTpoAyueHTamu anA MNeTposaBoacka.
Moinbua 6epés (Betula) B cybpeleHTHbIX obpasuax coctaenaet ot 0,7 Ao 21 mpoueHTa, a OnbXu
(Alnus) ot 0.3 go 9.5 npoueHTOoB nanuHoma. B onHoi ropoackov npobe (TC16) AomuHMpyeT
noinbuya Betula (36.9 npoueHToB). 3a uWcKIOuYeHHeM npeactasuTenen Betulaceae, Bceraa
XapaKTepuaytoLmnx cyOpeLeHTHble CcrnekTpbl [leTpo3aBoAcka, OCTanbHble APEBECHbIE  CKYAHO
npeacTaBneHbl 0T 0AHOMO A0 ABYX NMPOLEHTOB CNOPOBO-NbINbLEBbLIX CNEKTPOB.
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Puc. 4. Meinbuesan anarpaMmMa BO3AYLUHbLIX CNEKTPOB BeretaunoHHbIX ceaoHos 2019 n 2020 roaos
Boranunyeckoro caaa MeTplY (cosaaHa ¢ UCnonb3oBaHWEM NporpaMMHoro o6ecneuenusa C2).

Fig. 4. Pollen diagram of aerial spectra of 2019 and 2020 years seasons from the Petrozavodsk State
University Botanic garden (made with C2 software).

TpaBAHUCTLIE pacTeHusa B CheKkTpax npeactasneHbl HesHauutenbHo (0.3 — 7.5 npoueHToB).
MOCTOAHHBIM KOMMOHEHTOM ManMHOMa ABNATCA BeTpoonuinAemMble 3naku (Poaceae). B 30He
CpeaHel Taurv KoMYecTBO MX Nblfblbl B cyOpeleHTHbIX npobax BapbupyeT oT 0.1 Ao 3.2 npoueHTa.
Ha BTOpOoM MecTe no 4yacToTe BCTPEYaeMoCTW MpeAcTaBuTenein cemencts uaytT CRoXHOLBETHblE
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(Asteraceae) (Brntouaa Ttun  Lwukopuin (Cichorium)), ux nbinbua obHapyxeHa B 15 u3 20
“ccrneaoBaHHbIX cyBpeLeHTHbIX Npob. MpoueHTHoe coaepaHue NbinbLbl ACTPoBbIX (Asteraceae), Kak
M BCEX TpaB, B MOBEPXHOCTHbIX Mpobax NecHoW 30Hbl He3HauyuTerbHO, O0ObIYHO MeHee OAHOro
npoueHTa, peaKo A0CTUran YeTblpéx — LWECTM NpoLeHToB. HekoTopoe yBenuueHne yncna nbinbLeBblX
3épeH CnoxHouseTHbIX (Asteraceae) unuM HanuuuMe 3EpPeH APYrMX KOHKPETHLIX TaKCOHOB TpaB
BEPOATHO CBA3aHO C TeM, YTo npoba B3ATa HENOCPEACTBEHHO BONW3U Mpou3pacTaHusa U LBETeHUs
3TUx pacTteHuint. B 10 u3 20 cybpeueHTHbIX Npob BbiABNEHbl 0AHOOOPO3AHbIE MbiNbLEBbIe 3épHa C
ceTyaTton uMnuM nepdopuvpoBaHHOM NOBEPXHOCTLIO. B ycnoeuAax [NeTposaBoacka 9Tu 3épHa cneayet
OTHOCUTb K TpPaBAHUCTBIM  OAHOAOMbHLIM. BcTpeuatoTcA  eAuHWYHbIE  NbINbLEBLIE  3épHa
npeactaeuTenew ewe 12 cemeincts: 3oHTUUHBIX (Apiaceae), lybouseTHbix (Lamiaceae), JTOTMKOBbIX
(Ranunculaceae), KpanueHbix (Urticaceae), KpectousetHbix (Brassicaceae), [B03AWYHbIX
(Caryophillaceae), MapeBbix (Chenopodiaceae), OcokoBbix (Cyperaceae), ManbBoBbIx (Malvaceae),
lpeunwHbix (Polygonaceae), BopcaHkosbix (Dipsacaceae), PocaHkoBbix (Droseraceae). Yawe apyrmx
B cyOpeueHTHbIX NpoBax obHapyxuBatoTca eAMHUYHbIe 3épHa 30HTHUYHLIX (Apiaceae) u ly6oLBETHbIX
(Lamiaceae).

Bo Bcex nouBeHHbIX Npobax BbiABEHbI CNOPbLI BLICLUMX pacTeHun B konmuyectse oT 0.3 o 19.1
NPOLEHTOB.

B ropoae nomumo aByx npo6 6e3 nbinblbl MHTPOAYLEHTOB eLwé B TPEX Npobax nokasaHo Hanmune
3EpEeH LUMPOKO KyrbTUBMPYEMbIX B FOPOACKMX YCNOBMAX cupeHun (Syringa), Basa (Ulmus), newmHsl
(Corylus), opexa (Juglans) v nunbl (Tilia) no ABa-4eTbipe TakcoHa Ha nNpoby, HO obLuee coaepxaHve
WX He NpeBbIAeT ABa NPOLEHTA.

B lNeTpo3aBoAcke BbiABEHA Mbifibla PACTEHUMM LUECTU TaKCOHOB FOSIOCEMEHHBIX U3 CEeMEWUCTB
Pinaceae (nateb poaos — Pinus, Picea, Abies, Larix, Pseudotsuga) n nnoxo oTaenfaemMbix Apyr OT Apyra
Taxaceae/Cupressaceae. Cpean ApeBECHbLIX MOKPbITOCEMEHHbBIX BCTPEYaloTCA MblibLEBbIE 3EpHA
npeactasutenen 12 cewmeicts Betulaceae (poaos Alnus, Betula, Corylus), Aceraceae (Acer),
Cornaceae (Cornus), Tiliaceae (Tilia), Ulmaceae (Ulmus), Fagaceae (Quercus), Juglandaceae
(Juglans), Moraceae (Morus), Berberidaceae (Berberis), Oleaceae (Syringa, Fraxinus), Salicaceae
(Salix) n Rosaceae. NpaKTnyeckn Bce BbIABMEHHbIE B MblNbLEBLIX CNEKTPAX LBETKOBLIE APEBECHLIE
pacTteHus, kpome Alnus, Betula v HekoTopblx posouseTHbIx (Rosaceae), ABNAIOTCA UHTPOAYLEHTaMU.

CpaBHeHMe peLeHTHbIX U CyOpeLeHTHbIX CNOPOBO-NblNbLEBbIX CMEKTPOB
(w3 noByLUEK U NOYB)

Kak 1 B cyBpeLeHTHbIX npobax, BO BCEX MbiNbLEBbIX STOBYLUKAX rOCMOACTBYET MNblfibla APEBECHbIX
pacteHui (o 98 npoueHToB). lNpn aHanM3e BCTPEYaeMOCTH Mbifblbl OTAENbHLIX NPeAcTaBUTENewn
oBHapyXuBatoTCA pasnuuusa coaepkaHua nbinbleBbix 3epeH (Puc. 4-5). Tak, BbiIABNEHO, YTO HE BO
BCEX CNeKTpax AOMUHUPYIOT rofloceMeHHble. Tak, B o6pasuax AByX M3 16 NOBYLUEK MbiNbLa XBOWHbIX
coctaenfeT 10-12 npoueHTOB, B BOCbMM NOBYLLKAX XBOWHbIE NpeAcTaBrneHbl B konuyectee 40 — 60
NMPOLEHTOB, a B JIOBYLUKE, YCTAHOBMEHHOW Y aAMMWHWACTPAUWMW, MPUKPEnnéHHon K cocHe (Pinus),
NblfbLa XBOMHbIX cocTasnaeT 70.7 NpOLEHTOB, U3 HWUX NbifibLa COCHbI - 68.5 npoueHToB. NbinbLeBblie
38pHa COCHbl MPUCYTCTBYIOT B CMEKTpax BCEX JOBYLIEK, HO B MEHbLUMX KONUYecTBax, Yem B
cyOpeleHTHbIX npobax. B AByx NOByLIKAX C HAMMEHbLLUMM COAEPKaHUEM Nbifblbl XBOMHbLIX (10.7 —
12.8 npoueHToB) Pinus coctaBnAeT NPUMEPHO MOMOBUHY CMEKTpa XBOWHLIX, 5.6 — 6.2 npoueHTos. B
MATU NOBYLUKAX KONMMYecTBO 3&peH Pinus konebnetca ot 37.7 [0 57.7 NpoLeHTOB BCEro nasavMHoMma,
YTO ABMAETCA 3HAYMTENbHOW AO0NEN MbINbLEBOrO CNEKTpa rofiloCEMEHHBIX KOHKPETHOW NOoBYLIKU. Bo
BCEX NOBYLUKax oOHapyxeHa nbinbla enu (Picea) B cpeAHEM MeHbLLEe, YeM B NOYBEHHbIX npobax, oT
0.2 no 9.7 npoueHToB. lNbinbya ncesaoTcyru (Pseudotsuga) B KonuyecTtse 6.11 npoueHTOB BblABEHa
B NOBYLLUKE, NPUKPENIEHHOM K 3TOMYy AepeBy, €llé B OAHOM NOBYLUKE €€ coAepxaHue cocTasnaet
OKOJ/0 ABYX MPOLUEHTOB. Tawke B NOBYLUKAX NOCTOAHHO MPUCYTCTBYIOT MbifbLEBLIE 3€pHA NIMCTBEHHMUL
(Larix) w/vnu npeactaesutenen Taxaceae/Cupressaceae B pasmaxe ot 0.3 Ao 2.7 npoueHtos (Puc. 6:
3). Mbinbua Taxaceae/Cupressaceae Hbina obHapyxeHa B 4eTBepTH 00pasLoB BO3AYLUHbIX CNIEKTPOB
(yeTblpe 13 16 Npob) 1 B 0AHOM YeTBEepPTH 0OPA3LOB NOYBEHHLIX CNEKTPOB (NATb M3 20 Npob).
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Puc. 5. Mbinbuesan avarpammva cyOpeLeHTHbIX (MOYBEHHbBIX) cnekTpoB BotaHnueckoro caaa MetplY
(TC1-TC11) u ropoaa Metposasoacka (TC12-TC16) (cosaaHa ¢ MCNOMb30BaHWEM NPOrPaMMHOro
obecneuyexun C2).

YcnoBHble  06o3Hauenna: TC1 - EBponeiickunt  cektop, Acer;, TC2 - [panuuya
akcnosunuuu, Pinetum-uliginosum; TC3, TC3a - EBponeickuint cektop, Uimus; TC4 - Mexay
npyaamu, Tilia; TC5, TC5a - AMmepukaHckui cektop, Pseudotsuga; TC6, TC6a - Y aaMuHUCTpaUnK;
TC7, TC7a - Asnatckuin cexkTop, Juglans; TC8 — Quercus; TC9 - MNnoaosuit caa, Hippophaé; TC10
— Larix; TC11 — Fraxinus; TC12 — nepeceueHue np. JlennHa un yn. Gpuapuxa SHrensca; TC13 —y x/4
Boksana; TC14 — napk Kykkoeka; TC15 — yn. Kntouesasn; TC16 — mukpopaioH JpesBnfaHka.
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Fig. 5. Pollen diagram of subfossil (soil) spectra from the Petrozavodsk State University Botanic
garden (TC1-TC111) and Petrozavodsk (TC12-TC16) (made with C2 software).

Legend: TC1 — European sector, Acer, TC2 — Border of the exposition, Pinetum-uliginosum; TC3,
TC3a — European sector, Umus; TC4 — Between the ponds, Tilia; TC5, TC5a — American
sector, Pseudotsuga; TC6, TC6a — Administration; TC7, TC7a — Asian sector, Juglans; TC8
— Quercus; TC9 - Horticultural garden, Hippophaé; TC10 — Larix; TC11 — Fraxinus; TC12 — Lenin
Avenue — Friedrich Engels Street cross; TC13 — Railway station; TC14 — Kukkovka Park; TC15 —
Klyuchevaya Street; TC16 — Drevlyanka District.

Puc. 6. MukpodoTorpadmmn HEKOTOPLIX NbIfbLEBbLIX 3EPEH U HEMbIbLEBbIX NarTMHOMOP®, HAUAEHHbIX
B CMeKTpax nNblnbLeBblX NTOBYLLUEK, YCTaHOBMeHHbIX B BoTaHnueckom caay MeTplY B 2020 roay. Bece
MUKpodoTorpadumn caenansl npu ysenuueHunu 8 1000 pas (pasmvepHasa wkana Ha ¢oTto 1um).

YcnoeHble 06o3HadeHus: 1 — OctaTtok (dutonut) Poaceae, nbinbueBan nosylwka Ha Hippophaé; 2
- MeinbueBoe 3epHo Chamaenerion, nbinbueBas noBylKa Ha Betula pagom ¢ Pseudotsuga; 3 -
Mebinbuesoe 3epHO Larix, neinbuesasa noeylwKa Ha Larix; 4 - MNbinbuesoe 3epHo Alnus, nbinbuesas
nosywka Ha Larix; 5 - Meinbuesoe 3epHo Juglans, nbinbuesan nosywwka Ha Quercus; 6 - Meinbuesoe
3epHo Ulmus, neinbuesas nosylika Ha Ulmus

Fig. 6. Microphotographs of some pollen taxa and non-pollen palynomorphs found in pollen traps
spectra from the Petrozavodsk State University Botanic Garden in 2020. All microphotographs are
made with magnification 1000 times (Scale bar 1um)

Legend: 1 - Poaceae remain (phytolith), pollen trap on the Hippophaé; 2 - Chamaenerion pollen
grain, pollen trap on the Betula near Pseudotsuga; 3 - Larix pollen grain, pollen trap on the Larix; 4 -
Alnus pollen grain, pollen trap on the Larix; 5 - Juglans pollen grain, pollen trap on the Quercus; 6 -
Ulmus pollen grain, pollen trap on the Ulmus

B cemu n3 16 noByLLeK AOMUHMPYET NbiNbLa APEBECHbIX LLBETKOBbLIX PaCTEHUH, €€ coaepxaHne
coctaendaeT 85.3 (TC5a), 57.2 (TC7a) n 84.88 (TC11) npoueHToB. BO BCEx noBylUKax BblABMEH
6onblUMA NPOUEHT MbifbLbl MENKOMUCTBEHHbIX HaTUBHbIX BepésoBbix (Betulaceae), rnaBHbIM
obpasom bepésbl (Betula) - oT 12.6 Ao 75 npoueHToB B 16 NoByLUKax, Toraa Kak B 16 cyOpeLeHTHbIX
npobax ot 0.7 ao 11.2 nmpoueHToB. YBenuueHHoe coaepxaHue Betula 0TMEYEHO TOMbKO B ABYX
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npobax (oo 14 u 21 npoueHTta) u3 BotaHuyeckoro caga 1 B Asyx (A0 21 1 37 npoueHTOoB) U3 ropoja.
Meinbua 6epés rocnoacTByeT B TPEX noyLwikax TC5a (75 npoueHTos), TC10 (42.8 npoueHTa), u TC11
(37.2 npoueHToB). Bo BCceX MbinbLEBbLIX NOBYLUKAX, TaK e Kak M B MOYBEHHbIX npobax, Hanuuve
NbiNbLUbl APEBECHLIX MHTPOAYLEHTOB OOLIYHO [OBOSILHO HU3KOE (0OLIYHO MEHEee OAHOro MPOLEHTA).
Ha coaepxaHue nbinbubl B NOByLKax Oonblle BAvAeT €€ pacnonoxeHve: nubo Ha Aepese
(MHTpOAyLeHTE), MO0 B HENOCPEACTBEHHOM BNIU30CTH OT HEro.

3a 2019 roa B nosyLUKe Ha BA3e (UImus) BeiABneHo 7.69 npoueHToB nbinblbl BA3a Uimus (Puc. 6:
6), B noByLUKe Ha opexe (Juglans) — 4.52 npoueHTa nbinbuUbl opexa Juglans (Pvc. 6: 5), B noByLUKe Ha
aybe (Quercus) — 12.6 npoueHTOB NbinbUbl Ay6a Quercus , a B NOBYLUKE Ha AceHe (Fraxinus) — 17.05
MPOLEHTOB NblibUbl ACEHA. HO B 3TOM )Xe CMEKTpe NOBYLUKM Ha ACeHe Obinu elé npeacTaBsieHbl
6nM3Ko pacnonoxeHHble K Touke cOopa nbinblueBon MaTepuan nunel (Tilia) (6.2 npoueHTa) v ayba
Quercus (21.71 npoueHT). MpuBHECEHUE MbiNbLbl OTMEYEHO Ha PaccTofaHWM He Bonee yem Ha 10-15
MEeTpOB OT OAMHOYHOrO AepeBa. OfHAKO U B 3TUX CMeKTpax Mbifibla APeBeCHbIX UHTPOAYLEHTOB He
rocnoAcTByeT ¥ AOMUHAHTaMM OCTaKTCA COCHbI Picea v 6epésbl Betula.

3a 2020 roa B noByLUKe Ha BA3e (UImus) BbiaBNeHo 27.67 NpoueHToB nbinblbl BA3a (Puc. 6: 6), B
noByLlKke Ha opexe (Juglans) — 0.02 npoueHTa nbinbuybl opexa (Puc. 6: 5), B nosywke Ha ay6e
(Quercus) — 41.6 npoueHT nbinblbl Ay6a, a B NoByLKe Ha AceHe (Fraxinus) — 0.01 npoueHTa Nbiiblybl
ACEHA.

Moinbua nunbl Tilia BCTpeyaeTca NpUMEPHO B NonoBuHe o6pasuos - B AeBATH M3 20 NMOYBEHHbIX
npo6 1 B YeTbIPEX NOBYLUKAX — B MUHUMAIbHbLIX KONTMYECTBax, He NpeBblLlan 0AWMH NPOLEHT. TONbKO B
noByLLKe Ha AceHe (Fraxinus) coaepxaHue nbinbubl Tilia nocturaeTt 6,2 npoueHtos B 2019 roay.
Mbinbua Ulmus obHapyxuBaeTca B cnekTpax AeBATU u3 20 NoYBEHHbIX NPO6 eAWHWYHBIMKU 3EPHaMMU
(0.1 — 0.8 npouyeHTa) M TOMLKO B OAHOW NOBYLUKE — NOBYLUKE HA 3TOM AepeBe — BbIABAEHO 7.7
npoueHToB Nbinbybl BA3a (Uimus) B 2019 roay v noutn 27 npoueHTtoB B 2020 rogy. Coaepxanue
MbiNblUbl Opexa MaHwkypckoro (J. mandschurica) oTMeYeHO B BOCbMM MOYBEHHbIX mpoBax u 12
noByLUKax B npeaenax 1.7 npoueHTa, Tonbko B cnektpe 2019 roga 6bino HaizaeHo 4.5 npoueHTa
NblbLbl PacTeHW AaHHOro TakcoHa. Morus, Berberis v Cornus npeactasneHbl €AMHUYHBIMU 3EPHaMK
(0.1 — 0.3 npoueHTa) B oaHOM 06pasue Kaxabli. Mbinblua amepukaHckoro ay6a kpacHoro (Quercus
rubra) B cnekTpax Masio oTiMuuMma oT eBporeickoro ayba udepewdatoro (Q. robur L.), 06bl4HO
npouspacraroliero 4ytb toxHee CankT-leTepbypra, HO WHTpoAyuupyemoro B [leTposaBoAcke.
Meinbua ayéos (Quercus) oBHapyxeHa B TPEX NOYBEHHbIX NMpobax M 12 NoByLIKaxX Ha TeppUTOPUK
BoTtanunueckoro cana. E& coaepxaHue B cnexkTpax, B OCHOBHOM, coctasnfaeT 1.5 npoueHTa. Tonbko B
noByLUKax Ha ay6e n B6nun3u ayboB codepaHue NblnbleBbix 3&peH aAyba (Quercus) coctaenaeT 12.6
npoueHToB B 2019 n 41.6 npouyeHT B 2020 roay v 21.71 NpoUEHT B CNEKTpe NOBYLUKM Ha ACEHe
(Fraxinus) 3a 2019 roa. MNeinbua cupenu (Syringa) Yalle BCTpeyaeTca B NOYBEHHbIX Npobax B ropoae
— B TpPéx u3 nAT1 obpasuyos npoTus AByx u3 11 obpasyoB B cagy, HO €€ KONMYECTBO He MpeBbIaeT
AByX NpoueHToB. B BO3AyLWHLIX CneKTpax oHa npeacTasneHa Tonbko B cnektpe 2020 roaa NoByLUKKM
Ha Base (UImus) B manom konuyectse (0.1 npoueHTa). Mbinbua AceHa (Fraxinus) oBHapyXeHa TOMbKO
B TPEX NOByLUKax B cady — B NOBYLUKE HEMOCPEACTBEHHO Ha fceHe (Fraxinus) — B oba roaa (17
npoueHToB B 2019 rogy v 0.1 npoueHTa B 2020 roay), u B noByLuKke Ha aybe (Quercus) B 2019 roay
(0.1 npoueHTa).

B aByx noByLUKax, Takke Kak U B TPEX BIM3KOPACNONOXEHHBIX NOYBEHHBIX NpoBax, 0BHapYXeHbI
3EépHa KyCTapHWKOBOIO MHTpoAyueHTa M3 cemenctBa BepeckoBbix (Ericaceae) tuna PoaoaeHapoH
(Rhododendron), coaepxaHue nbinblbl He npesbiwaeT 0.2 npoueHTa. Mbinbua o6nenuxu (Hippophaé)
BbIfiBIEHA TOJIbKO B JTOBYLLKE HA CaMOM KYCTapHUKE B KONIMUYECTBE MEHEEe O4HOro NpoLeHTa.

TpaBbl BO BCex JIOBYLUKAX, Kak U B CyOpeLeHTHbIX Npodax npeAcTaBreHbl 3nakamMu B KOJIMYecTBe
He 6onee 3.5 NPOLEHTOB OT CMOPOBO-MbINIbLEBLIX CreKTpoB. CoaepaHWe BCEX TPABAHUCTLIX TaKke
He npeBbllaeT 6.4 npoueHTOB nanuHoma. PasHoobpasHble TaKCOHbI TpaB NpPeACTaBneHb
€AMHWYHBIMU MbiNbLeBbIMU 3épHamMu. [binbua Tpas, BbiABMNEHHAA M B JOBYLUKAX, U B MOYBEHHbIX
npobax, oTHOcUTCA K cemu cemeilctBam: CnoxHouseTHbix (Asteraceae), 30HTUYHbLIX (Apiaceae),
ly6ouBeTHbix (Lamiaceae), KpectouseTHbix (Brassicaceae), [BosaunuHbix (Caryophyllaceae),
OcokoBbix (Cyperaceae), ManbBoBbix (Malvaceae). lMbinbua TpaBAHUCTLIX NpeAcCTaBUTENEn NATHU
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cemevict: KonokonbumnkoBbix (Campanulaceae), lepaHueBbix (Geraniaceae), bobosbix (Fabaceae),
MakoBbix (Papaveraceae), KunpeiHbix (Onagraceae) BCTpeyaeTca TOMbKO B CNEKTpax MbifibLEBOro
Aoxas. Kak B noByLUKax, Tak U B NOYBEHHbLIX Npobax HEKOTOpbIE MblfbleBbIe 3épHa He yAaéTcA TOYHO
onpeaenuTb: 3€pHa MATbIE, MNIOXOW COXPaHHOCTHU. Mx KonnuecTBo 06bIYHO KonebneTca B npesenax ot
0.6 oo Tpéx npoueHToB, HO o4YeHb peako AocturaeT 11-15 npoueHToB.

KapTMHa CRNEeKkTpoB NOBYLUEK CYLUECTBEHHO OTMYalOTCA OT CMEKTPOB MOYBEHHbIX NPo6
coZepPKaHWeM Crop BbICLLMX PACTEHUNM — B TPEX NOBYLUKAX crnopbl BooOLe He 0OHapyXeHbl, a B
ApYrux nx KonmyecTtso He npesbiwaeT 1.33 npoueHTa.

lMonyyeHHaa KapTMHa MMeeT HeKoTopble cxoAacTBa € pesynbratamu Nosova et al. (2020). B
“ccneaoBaHHbIX HAMKM CrEKTpax Toxe npeobnazaeT nbinbla APeBECHOW PacTUTENbHOCTH: BblpaXKEeHbI
cneayrowime AoMUHaHTBl Pinus, Betula, v cyb6aomuHaHTbl Picea, Alnus. Mbinbua TpaBAHUCTOW
PacTUTENbHOCTU NpPeACTaBneHa B CMEeKTpax CKyAHO, TakMm obpasom, aTa 3SKonoruyeckaa rpynna
pacTeHWi «BbinaaaeT» M3 06LLEeN KapTUHbI PACTUTENbHOMO NOKpoBa. B TaéXHbIX CNOPOBO-NbINbLEBbIX
cnektpax u3 [1ONUCTOBCKOro rocyAapCTBEHHOr0 MPUMPOAHOrO 3anoBeAHWKA Takke AOMUHUpYoLLee
nonoxeHue 3aHumarot Pinus, Picea, Betula, Alnus (Nosova et al., 2019). Noxoxwue TpeHabl OTMEYEHbI
u B cnektpax LleHTpanbHO-JlecHoro rocyaapcTBEHHOrO NPUMPOAHOrO BuocdepHOoro 3anoBeAHMKa
(Nosova et al., 2012). U3yyeHHble Hamu CMNOPOBO-MbINbLUEBLIE CMEKTPbl U3 SIOBYLUEK, B LEOM,
COOTBETCTBYIOT BO3AYLUHbIM CMeKkTpam ropoaa [leTposaBoAcka, npeacTaBfieHHbIM B paboTax
EnbkuHo u Mapkosckon (2007) v EnbkuHon (2018). Takum 00pasom, W3yyeHHble B 3TOM
“ccneaoBaHWM CMNOPOBO-MbINbLEBLIE CMNEKTPbl COOTBETCTBYIOT M WMEKT CXOXUEe OCOOEHHOCTU C
APYr¥Mu ony6rMKOBaHHbLIMU CMIOPOBO-NbIIbLEBBIMWA CNIEKTPAMU TaEXHOM 30HbI.

BbiBOAbI U 3aKNO4eHUe

Bo Bcex M3yyeHHbIX nanMHoMax rocnoACTBYeT Nbifibla APEBECHLIX pacTeHut B npeaenax 58 — 98
MPOLEHTOB, rMaBHbIM 00pasoM, 3a CYET Nblfiblbl XBOWHbLIX, 32 WMCK/IHOYEHWEM CMEKTPOB M3 ABYX
NOBYLLUEK, B KOTOPbIX BbLIABMEHO MPEUMYLLECTBO Mbifblbl JIMCTBEHHbIX nopod. B 6onbluMHCTBE
06pasLoB AOMUHUPYHOLLMM TakCOHOM ABNaeTcA Pinus, B oagHOM obpasue — Picea, a B eLé YeTbIpéx -
Betula. TpaBAHWUCTBIE pacTeHWA B cnekTpax npeacTtasneHsbl HeaHaunTensHo (0.3 — 7.5 npoueHToB).

B pesynerate uccneaosaHus B CMOPOBO-MbINIbLEBLIX CMNEKTpax BbIABMAEHbLI MbifibleBble 38pHa
Ccrneayrownx ApPeBEeCHbIX WHTPOAYLEHTOB: M3 rOfoceMeHHblX — Pseudotsuga menziesii, w3
MOKPLITOCEMEHHbLIX — NpeaAcTaBuTenen us poaos Ulmus, Quercus, Juglans, Corylus, Syringa, Fraxinus,
Berberis, Morus, a Takxke npeactaBuTenen NpouspacTarolMx Ha CEBEPHOM rpaHuLe CBOUX apeasrioB
pacnpoctpaHeHus u3 ponoB Acer u Tilia. B nanuHomax 06bl4HO OOHapyxwuBatoTCA 3EpHA ABYX W
6onee MHTPOAYLIEHTOB, HO KOHLIEHTPALMA UX He Benuka, He 6onee ABYX NPOLEHTOB.

Meinbya opexoB (Juglans) 6bina HainaeHa B HeOOMbLIOM KONMMYECTBE TOMbKO B CMEKTpax,
PaCMONOXEHHBLIX OTHOCUTENBHO B5IM3KO (40 1 KM) OT AepeBbEB, UX NPOAYLMUPYOLWMX. Takum 0bpasom,
nblibly opexoB (Juglans), C OCTOPOXHOCTBIO, MOXHO MWCMOMb30BaTb B KayecTBe WHAMKaTopa
NOKanbHOro npouspacTtaHua opexos (Juglans).

Hanuune nbinbubl APEBECHbIX WHTPOAYLEHTOB OObLIYHO HM3KOE KaK B JOBYLUKAaX, TaKk U B
noyBeHHbIX Npobax. Ha coaepxaHue Mbifblbl B MbiNbLEBOM AoXae Gornblue BAUAET pacrnofiokXeHne
NOBYLLKM Ha AepeBe (MHTPOAYUEHTE) WM B HenocpeAcTBeHHoW 6nu3n oT Hero. B aTux cnyyasx
coAepXaHue Mblnblbl PacTeHUA-UHTPOAYLEeHTa MOXeT aocTuratb 33 npoueHToB. OAHAKO U B 3TUX
CnekTpax nbifbla APEBECHbIX WHTPOAYLEHTOB HE roCnoACTByeT, AOMMHaHTaMW OCTarOTCA COCHBI
(Pinus) wn 6epésbl (Betula). Mo npeaBapuTenbHbIM JaHHLIM BAWAHWE OAMHOYHBLIX 3K30TOB
pacnpocTpaHsieTcs He 6onee yem Ha 10 - 15 MeTPOB — MbifbLa 3TUX PACTEHUH-UHTPOAYLEHTOB Oblna
BCTpeYeHa B BO3AYLUHbIX U NMOYBEHHbIX CMEKTPAxX He Aariee 3TOro PacCTOAHMUA.

ManMHOMbI OTpaxaroT B OCHOBHOM pPervuoHasnbHyto ¢rnopy, nokanbHaa ¢riopa BNUAET HA CMEKTPbI
npu céopax Ha He3HAYUTENbHOM PACCTOAHUMU OT MECTHBIX WU MHTPOAYLMUPYEMbIX pacTeHUA. CneKTpbl
n3 BotaHuueckoro caga v U3 ropoda [leTposaBoacka He OTNMYAKOTCA OT TUMUYHBIX CNEKTPOB CpeaHewn
Taunrm.
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carried out in different places in Petrozavodsk that is located in the
Russian North-West: Botanic Garden of the Petrozavodsk State
University and in some areas in Petrozavodsk (Klyuchevaya,
Kukkovka, Drevlyanka, railway station and hotel «Severnaya») during
2019 and 2020. For this purpose, pollen traps were installed on the
introducents (Sea-buckthorn (Hippophaé rhamnoides L.), Douglas fir
(Pseudotsuga menziesii Franco), Manchurian walnut (Juglans
mandschurica Maxim.), Siberian larch (Larix sibirica Ledeb.),
European ash (Fraxinus excelsiorL.), European white elm (Umus
laevis Pall.), Northern red oak (Quercus rubral..)) for two seasons to
study the distance of pollen transportation and representation of
surrounding plants in pollen spectra. Subsurface spectra were
collected in the places of pollen traps installation and in the 10 km
distance from the Botanic Garden, in the town. In two years, totally, 36
samples were studied. Materials from the pollen traps were treated
according Erdtman acetolysis method and subsurface materials were
treated according to Grichuk separation method. Arboreal pollen
dominated (58-98%) in all spectra. Native species — pines (Pinus sp.),
spruces (Picea sp.), birches (Betula sp.), alders (Alnus sp.), dominated
in all spectra. Quantity of pollen of carried pollen traps plants varied in
2019 and 2020. Pollen of plants that grow at the border of their range
— Small-leaved lime (Tilia cordatal.), Norway maple (Acer platanoides
Mill.) were found mainly in the spectra collected in 2019. Introduced
plants pollen contents differed in 2019 and 2020. Lilacs (Syringa sp.)
pollen was found in spectra of both years. Pseudotsuga sp., yews
(Taxaceae), Rhododendron sp., Hippophaé sp. pollen were found only
in samples of the first year. Juglans sp. pollen was present only in five
samples in 2019 and almost in all spectra in 2020. Quercus sp. pollen
was present also only in five samples in 2019, but in three traps in
2020. Herbs were represented by pollen of the native taxa of grasses
(Poaceae), asters (Asteraceae), sedges (Cyperaceae) in a small
quantity (0.3-7.5%). Studied pollen spectra mainly reflect the regional
vegetation features. Local floral components of the spectra were
detected in the spectra in the immediate vicinity of them. Pollen of two
or more introduced species was found in studied pollen spectra in
small quantities. Spectra of the Botanic garden of the Petrozavodsk
State University are typical for the spectra of the middle taiga.
Differences of pollen spectra in different years could be caused by
weather conditions and a number of other factors that are discussed
like local vegetation state in these periods that affects on pollination
and many others.
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