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B craTtee paccmoTpeHa akTyanbHas mpolieMa pacnpoCTpaHEeHUs Ty)KepOJHBIX BUAOB B PACTUTEIEHOM
MOKPOBE CPEIHETACKHOW TEPPUTOPUH ApXaHTElbCKOW 00JIacTH, JO HACTOSIIEro BpEMEHU He
WCCIEIOBAHHON TOJAPOOHO B JTOM  OTHOMICHWU. VICTIONB30BaHBI  JTaHHBIE MHOTOJIETHUX
ouoreorpauUecKux HCCIICIOBaHUNA Ha Y CThSIHCKOM y4eOHO-HAYYHOM CTaHIMH TIeorpaduuecKoro
¢akynerera MI'Y umenn M.B. JlomoHOcOBa B ApXaHTenbCKOW OONACTH M aBTOPCKHE IMOJIEBBIE
MaTtepuanbl, cobOpanHble B 2019-2022rr. BbIsIBIEH cOCTaB YyXKepOJHBIX BWJIOB pAaCTEHHH,
MPOM3PACTAIOIINX HAa TEPPUTOPUH WCCIIEAOBAHUSA, MPOAHAIM3UPOBAHBI WX TAaKCOHOMHYECKAs
MIPUHAUIEKHOCT W IKOJOTro-reorpaduvyeckue XapakTepUCTHKH. VICIomp30BaHBl TpaJWIIMOHHBIE
METO/IbI  ITOJIEBOTO  OOTaHHMKO-reorpaMueckoro oO0CIeOBaHUS W KaMepallbHOH  00paboTKH
MaTepuasoB C IPHUBIICYEHHUEM IMIMPOKOTO Kpyra HAyIHBIX IMyOJIMKAIMKA TI0 OIEHKE POIH Ty KEPOTHBIX
BHJIOB B COOOIIECTBAX, MPOBE/ICH aHAIN3 YKOJOTHYECKUAX apeasioB BUJIOB HA OCHOBE 3KOJIOTUYECKUX
mxkan J[.H. L{piranoBa, cocTaBieHbl KapThl MacCOBOT'O MPOW3PACTAHUSA HanOOJee PaclpoCTpaHEHHBIX
Yy)KEPOIHBIX BHJIOB Ha KIFOYEBBIX ydacTKax Tepputopuu. [IpoBemeHHOE HmCcieoBaHWE BBISBUIIO,
YTO UY)KEPOJHBIC PACTCHHUS B PACTHTEIHLHOM IIOKPOBE CpEmNHEH TaliTm ApXaHTeIhCKOH o00JacTh
B HACTOSIIEE BPEMSI COCTABIISIFOT OKOJIO 9% (DIOpHCTHYECKOro CIHCKa, MPH 3TOM OONbIIas UX YacTh
3aHeceHa Ha TEPPUTOPHIO MPETHAMEPEHHO — B XOJI€ CEIhCKOXO3SHCTBEHHOTO TPHUPOOOIB30BAHNUS.
B TakcoHOMHYECKOM CIEKTpe UYKepOTHBIX BHUIOB MPEOONATaroT TIPEACTABUTENH CEMEWCTB
Asteraceae, Fabaceae, Brassicaceae, mpenMymiecTBeHHO BBIXOAlbI U3 CeBepHON AMEpHKH U A3WU.
B neHoTH4eckoM OTHOIIEHWH OHU PACIPOCTPAHSIOTCS TIIAaBHBIM 00pa3oM B COOOIIECTBaX MOWMEHHBIX
U CYXONONBHBIX IIyTOB W 3aJI&KEH, BO BTOPUYHBIX JiecaX, a Takke B AHTPOIIOTEHHBIX I[EHO3aX
B MIpeeNiax CEeTUTEOHBIX TEPPUTOPHN W BHOJb Aopor. [lokazaHo, 4TO B CpeAHETASKHBIX paioHax
o0yracTi 3HaYMMasl OIS 9yKEPOAHBIX BUAOB BO (uiope 00ycIoBlIeHa HATHYUEM JTOJTHMH KPYITHBIX PEK,
Pa3BUTOM CETHIO KEIE3HBIX JOPOT U CTENEHBIO CEbCKOX03ICTBEHHON OCBOCHHOCTH.

Kriouesgvle cnoga: uyxepoaHble BUIbl paCTEHUH, TAKCOHOMUYECKUHM COCTaB, DKOJOr0-I[€HOTHUYECKUN
COCTaB, TeorpaduuecKre dJIeMEHTHI, YKOJIOTHIECKIE IITKAIbI, PACTHTEIBHBIE COOOIIECTRA.

DOI: 10.24412/2542-2006-2023-3-5-27

EDN: XKWFRF

WHBa3us 4yKepoJHBIX BUIOB PACTEHUN M >KUBOTHBIX SBIAETCS TJIOOATHHOM SKOJIOTHUECKON
mpo0IeMoi, KOTopasi HAHOCUT OTPOMHBIN YPOH MPHPOIAHBIM IKOCHUCTEMAM, CEIbCKOMY XO3SICTBY
Y 3JI0POBBIO JIOACH. DTO yCyryomseTcs: Takoi riao0anbHON IKOJIOTHYECKON MPOoOIeMo, Kak moTeps
Ouopa3zHoOoOpa3usi M, CIEAOBaTeNbHO, TOTEPS €ro HSKOCUCTeMHbIX (yHKumid. H3ydenuro
qyKEPOJHBIX BHUJIOB PACTEHUI MOCBSIIIEHO MHOTO Hay4YHO-HCCIEA0BATEIBCKUX TPYJIOB 3a pyOe koM
(Onron, 1960; Brown, Peet, 2003; Richardson et al., 2000) u B nameii crpane (bepesyikuii, 2009;
Tumkos, 2005; Mopo3sosa, [lapesckas, 2010; PemernukoBa u np., 2019), a mepsl o 60opnde
C MHBA3USIMU BKJIIOYEHBI B BaXHEHIINE MEXIyHApPOJHbIE JOKYMEHTHI, HanpuMep, B «KoHBeHIUIO
o 6uonornueckoM paszHooOpazum» (1993) wu «llan-EBpomeiickyto cTpaTeruto CcoOxXpaHEHHUS
Oouonorudeckoro u nasamadTHOro paznoodOpazus» (1995). B 2009 romy B Poccum Hagamack



6 UYMBIXOB, TIEOHOBA

MpaKTUKa CcOoCTaBieHUs UYepHBIX KHUT, KOTOphIE COJepKaT OO0OOIIeHHbIE JaHHbIE IO
OMOJIOTUYECKUM 0COOEHHOCTSIM M JJMHAMHUKE OCBOCHHUSI BTOPHYHOTO apeasia MHBa3MOHHBIMU BHIAMHU
uzydaeMoro peruona (Bunorpamosa u np., 2010). ITozxke ObuTM BBIMyHIEHBI YepHbICE KHUTH
TBepckoii obmactu (Bunorpagosa u ap., 2011), Cubupu (Uepnast kuura ..., 2016) u Kamyxckoit
obnactu (Pemernukosa u jap., 2019).

B paboTax, MOCBSIICHHBIX U3YYEHUIO YYXXEPOJHBIX BHJIOB PAaCTEHHUH, K HACTOSIIEMY BPEMEHHU
CJIOXKWJICS LIEJIbIM Psii OCHOBHBIX MOHATHH U TepMuHOB (bapanosa u np., 2018; Akaros u np., 2009;
Uyxepoanbie ..., 2010). BaxHbIM acnekToM HCCIEAOBAHUSI TOBEJIEHUS YYXKEPOJHBIX BHUIOB
Ha HOBBIX UIS HUX TEPPUTOPHSX SIBISCTCS M3YYEHHUE IMOBEACHUS U BHEIPECHUS X B €CTECTBEHHBIC
9KOCUCTEMBI. DTO HaTypaju3alus YYyXEpOJHBIX BHJIOB, T.€. MPOLECC MPEOJOJICHUS PA3IUYHBIX
0apbepoB, CIIOCOOHOCTh PACTCHHU aqanTHPOBAThCS M PAa3MHOXKATHCS B HOBBIX T'eOTpauueCcKUX
1 ’Koslornyeckux ycioBusix (XopyH, Kazakosa, 2013). M3BecTHO, 4TO 3()(heKTUBHOCTH BHEAPEHUS
qY)KEPOJHBIX BHIOB B TPHPOJIHBIE SKOCHCTEMBI 3aBHCHT OT CBOMCTB JaHHBIX OJKOCHCTEM,
9TO BXOJIMT B TIOHSATHE WHBA3MOETHHOCTH JKOCHUCTEMBI — COBOKYITHOCTH XapaKTEPHCTHK
9KOCUCTEMBI (COO0IECTBA, MECTOOOUTAHUS), KOTOpPbIE ONPEAESIOT BO3MOXHOCTU BHEIPEHUS U
pa3BUTHUS YyKEPOJHBIX BUIOB B ee npezenax (bapanosa u ap., 2018).

Takum 00pa3oM, BEISIBIICHHE W MHBEHTApU3aIlUs UYKEPOTHBIX BUIOB TEPPUTOPHH, MU3yICHUE
UX DKOJIOTO-IIEHOTUYECKUX CBOMCTB M OIICHKa BO3MOXKHOCTEH WX BHEIPEHHUS B IMPUPOIHBIC
cooOmiecTBa SIBISIOTCS HEOOXOTMMBIMHU YCIOBUSIMH TPEAOTBPAIICHUS! WX HETATHBHOTO BIIHSHUS
Ha JKOJIOTUYECKYI0 cuTyanuo. I[Ipm 3ToM HEoOXOJMMO OTMETWUTh, YTO MpolieMa BHEIPEHUS
9y)KEPOTHBIX BHJIOB PACTEHUH B DKOCUCTEMBI TACKHBIX PETHOHOB CTPAHBIL, B T.4. B ApXaHTeIbCKOU
obnacTu, moka u3ydeHa HeJoCcTaTo4HO. CelbCKOXO3SHCTBEHHOE U JIECOXO3AHCTBEHHOE OCBOCHHE
LIEHTPAJIBHOTO CEKTOpa cpenHeit taiiru EBponelickoil Poccuu mpoucxoauT B TE€YEHUE TTUTEIBHOTO
BpPEMEHH, OCOOEHHO BJOJIb JOJWH TAaKWX KPYHHBIX pek, kak CeBepHas JlBuHa, Bara m Ycrbs,
aB XX BeK€ TEMIbl OCBOCHHS YCKOPWINCh — YBEIUYMIUCh OOBEMBI M TEMIIBI BBIPYOOK,
CeJIbCKOXO03SUCTBEHHAsI HArpy3Ka (MOJIOUHOE KHBOTHOBOJICTBO U 3€MJIE/IETIHE).

Lenbto wuccrnenoBaHusl — SBISETCS  BBIABICHHME COCTaBa W JKOJOro-reorpadudeckas
XapaKTepUCTUKA YYKEPOJHBIX BHUJIOB B PAaCTUTEIHLHOM IOKpOBE CpeIHEll Tailrm ApXaHreabCKON
0o0JacTu U, COOTBETCTBEHHO, ONpeAeNieHUE BO3MOKHOCTEH BHEIPEHHS TaKUX BHUJIOB B IPUPOJHBIC
9KOCUCTEMBI.

MaTrepuaJjbl 1 METO/bI

VYeresaackas yueOHo-HayvHas craniuus (YHC) MockoBCKOro rocyaapCTBEHHOTO YHUBEPCUTETA
uM. M.B. JlomoHocoBa  pacnojiokeHa B Aep. 3asUEpULKUIA TOroCT  YCThSHCKOIO  paiioHa
ApxaHrenbckoir oOmactu (reorpaduueckue koopawHaThl: 60° 53'45" c.mr., 43°12'54" B.1.).
B tepputopuio wuccinenoBaHusi BKIIOUEHBl HECKOJIBKO KIKOYEBBIX YYAaCTKOB B OKPECTHOCTSX
CTaHIIMM M Ha Teppuropun paiiona (puc.l). Teppuropus wucciemnoBaHusi pacrojaraercs B
MeXaypeube NpUTOKOB p. Baru — p. Yerbu u Kokmienern, B mpenenax YCTbSHCKOTO ILIATO,
CIIOKEHHOTO  MEprejsiMM, I€CKaMH, JIOJIOMHTaMM, M3BECTHAKAMU [EPMCKOrO  BO3pacTa,
MEPEKPBITBIMA  OTHOCUTEIBHO MAJOMOIIHBIMM UYETBEPTUYHBIMU OTJIOKEHUSMHU: JIETHUKOBBIMU
BaJyHHBIMH CYTTIMHKAMH, 03€PHO-JIETHUKOBBIMU CYTTIMHKAMU M CYTECSIMH, (IFOBUOTIISIIMATEHBIMU
MecKaMu M CyMecsSMU MOCKOBCKOTO Bo3pacTa. C ydyacTKaMu HETJITyOOKOTO 3ajieraHusi KapOOHATHBIX
MOPOJ CBSI3aHO PACIPOCTPAHEHHE JEPHOBO-KapOOHATHBIX MOYB, B TO BpeMsl Kak 30HAIbHBIMU
SABIAIOTCS  MOJ30/MCThie  mo4Bbl  (Xopomies, 2005). Knumatr  Tepputopun  yMepeHHO-
KOHTHHEHTAJIbHBIM, C MPOJOJDKUTEIBHOM XOJOAHOW 3UMOM M YMEPEHHO TEIUIbIM JIETOM.
B ruaponornueckoM OTHOIICHHHM TEPPUTOPHUS MPEICTaBIsieT co00il XOpoIIo JApEeHUPOBAHHYIO
paBHUHY ¢ O0ECTIEUEHHBIM TOYBEHHO-TPYHTOBBIM CTOKOM M T'YCTO Pa3BUTOMN CETHIO PEK U MaJbIX
pedek. Crnennduueckoil yepToii OONBITMHCTBA PEK SBISETCS BIOXKEHHOCTh MX JIOJHMH B OBIBIINE
pycia TOTOKOB TajbIX JISTHUKOBBIX BOJ M O3€PHO-JIETHUKOBBIX JETPECCHI penbeda, CIOKEHHBIX

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2023, Tom 7, Ne 3
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(GITIOBHOTTISIIUATIBHBIMU OTJIOKEHUSIMA. B CBSI3M € 3THUM pa3Mmepbl M BpPE3aHHOCTHb JOJHMH JIaxke
MajiblX pek (Hampumep, p. 3asubsd) BecbMa BeJUMKM. OIHAKO B pe3ysbTaTe IOBBIILIEHHOTO
KodpduureHTa yBIAKHEHHS M OCOOEHHOCTEH TeOJIOTHYECKOro CTPOEHUS Ha OOIIMPHBIX
BOZOPA3NCIBHBIX ~ MPOCTPAaHCTBaX  (OPMHUPYIOTCA  KpymHbIE  oJurorpodueie  Ooisora
(I'opbynoBa u np., 2014).
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Puc. 1. PaiioH u3ydyeHus (BbIACICH OKPYXHOCTHIO) HAa COBPEMEHHOW KapTe ApXaHTelbCKON
o6nactu. Fig. 1. The study area (circled) on the contemporary map of the Arkhangelsk Region.

B pactutenbHOM TMOKpOBE MPeoOIaNaroT Pa3IMYHbIC THIBI TACKHBIX JIECOB, 00Opa30BaHHBIX
enbto (uHckoi (Picea x fennica (Regel) Kom) u cocnoit oObikHOBeHHOU (Pinus sylvestris L.),
BTOpPUYHBIE Jieca 00pa3oBaHbl NPEUMYLIECTBEHHO Oepe3oit moBucioi (Betula pendula Roth)
u nymuctoi (B. pubescens Ehrh.), pexe — ocunout (Populus tremula L.) um onbxoill cepoii
(Alnus incana (L.) Moench), u3penka BcTpewaroTcs 00Ji0Ta, OOJBIICH 4YacThbiO 0OJIECEHHEIE,
a TakKe JIyroBble cooOliectBa B ToWMax pek. braromaps HIMPOKOMY paclpoCTpPaHECHHUIO
IUTOZIOPOJIHBIX JICPHOBO-KapOOHATHBIX TIOYB FOKHAs YacTh ApPXAHIEIbCKOH O0JIAaCTH SBISCTCS
PETMOHOM JIaBHETO CENbCKOXO3SIICTBEHHOTO OCBOEHHMs. Ha OBIBIIMX CEThCKOXO3SIIICTBEHHBIX
yrobsiX Ha BOJIOpAa3/enax MPOUCXOAUT (POPMHPOBAHHE CYXOJOJIBHBIX JIYTOB C MOCIEIYIOImEenH HX
TpaHcopmMmalueil B JiecHble cooOIIecTBa. 3apacTaHHEe HAET B OCHOBHOM 3a CYET JIMCTBEHHBIX
MOPOJ, YTO BHOCHT M3MEHEHHS B €CTECTBEHHYIO CTPYKTYPY JIECHBIX COOOIIeCTB. B 1eHTpanpHOM
Y CEBEPHOM YacTH Y CTBSIHCKOTO paiioHa OOJBIIOE BIUSHUE HA MPUPOIHBIE KOMIUIEKCH OKa3bIBAIOT
pyOku neca. Haubonee cunbHOU TpaHchopmalmu moaBepraeTcsl 4acTh palloHa BOMU3U >KEJIe3HOU
noporu Apxanrensck—Konoma—Kotnac. Takum o0pa3om, pacTUTENbHBIA TMOKPOB TEPPUTOPUHU
pazHooOpa3eH ¥ B 3HAYUTENBHOW CTENMEHM W3MEHEH B XOJE€ AaHTPOMOTCHHOTO BIIHMSIHHS
(I'yces, 1974; ®nopa ..., 2003; T'opOynoBa u gap., 2014). JlaBHee CeIbCKOXO3SHCTBEHHOE
1 JIECOXO3SIICTBEHHOE OCBOCHHE TEPPUTOPHHU, Pa3BUTasi aBTOMOOWIIbHAS U KEJIE3HOJOPOKHAS CETh

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2023, Tom 7, Ne 3



8 UYMBIXOB, TIEOHOBA

CKa3bIBAIOTCS HA BO3MOXKHOCTH TMPOHUKHOBEHMSI W 3aKPEIUICHUS Ha TEPPUTOPUHU UYXKEPOIHBIX
BHJIOB pacTeHHid. 13 mpupoIHBIX 0COOEHHOCTEH 3TOMY MPOIIECCY CIIOCOOCTBYIOT pa3BUTasT peUHast
CeTh C KPYIHBIMU JIOJIMHAMH, PACHOJOKEHHBIMA B MEPUAMOHAILHOM HAINpaBJICHUW, U HaJIUYHE
pa3HoOOpa3HOrO IMOYBEHHOTO TOKPOBA C BKIIOYCHHEM IUIOJOPOIHBIX IOYB, HE XapaKTCPHBIX
JUISL TACKHOW 30HBI.

N3yuenne 4yxepoaHBIX BHUAOB IOra ApXaHTEIbCKOW 00JIaCTHU NPOBEIEHO HA OCHOBAHHUH
aHaJIM3a MHOTOYHMCIICHHBIX JIMTEPATYPHBIX MCTOYHUKOB 10 (prope teppurtopuu: Puopa Cesepo-
Boctoka Espometickoii uwactu CCCP (1974), Apxanrensckoir oOmactu (Ilmuar, 2005;),
Mexaypeubsi Ycreu u Kokmensru (®nopa ..., 2003). Jlns BBIABICHUS apeajioB HCCIEAYEMBIX
BHJIOB MCIIOJIb30BaHbI Takke 0aza maHHbBIX «UyxkepoaHsle BuAbl Ha Tepputopun Poccum» (2010),
coctaBnieHHas O.B. Mopo3oBoii, paboTsl 0 4yKEpOAHBIM BHAAM U OIbITAM UX KYJIbTUBUPOBAHUS
B Apxanrenbckoit oomactu (MumrypoB u ap.; 1999; Konosanosa u ap., 2013).

B paborte ucnons3zoBanbsl 102 coBpemeHHbIX (2019-2022 rr.) reo00TaHMYECKUX ONHCAHUS
COOOILIECTB C y4acTHEM YY)KEpPOJHBIX BHUIOB Ha KIIOUEBBIX YYacTKaX YCThSIHCKOIO paiioHa
ApXaHrenabCKOM 00JacTH, BHITIOJHEHHBIE B OCHOBHBIX THUIAaX PACTUTEIBHBIX COOOIECTB, KOTOPHIE
XapakTepHBl  UISI  M3y4aeMOW  TEppUTOpUU. ['€000TaHMYECKHWE  OMHCAHHWS  BBHITIOJHEHBI
no cranjgaptHoit Meronuke (Meronsl ..., 2002). B o00paGoTky OBUIM BKJIIOYEHBI TaKXKe
280 omucaHul, clelaHHbIX HAydHBIMH coTpyaHukamu Kadenpsl Guoreorpaduu Bo BpeMs MOJIEBBIX
pabot B YcthsaHckoMm paiiore B 1990-2000-e rr. C momornipto HUX ObUTa HMCCleoBaHa JTUHAMHKA
pacceneHusl aJBEHTHUBHBIX BHUJOB HAa TEPPUTOPHH. TaKKe HCIOIb30BAHBI JHEBHUKOBBIC 3aIHCH
aBTOPOB I10 HAXOJIKaM Yy)KEPOJHBIX BUIOB BJIOJIb 000YUH JOPOT.

Jlia onucaHusl AKOJIOTUYECKUX XapaKTEPUCTUK UYKEPOAHBIX BUIOB M IupdepeHIranuu ux
10 DKOJIOTHYECKUM TpylHIaM ObUTH MCTOJb30BaHbl dkojornueckue mkansl [[.H. I{pmranosa (1983).
TakcoHoMuyeckasi MPUHAUIEAKHOCTh BUIOB COCYAMCTBIX PACTEHHM NPUBOAMUTCA IO OTKPHITOMY
OHJIAH-aTIIaCy Y OMNPEACIUTEN0 COCYAMCTBIX pPACTEHUWW, MXOB U JIMIIAWHUKOB Poccuu
[TnanTapuym (2023), 3KOJIOTO-IIEHOTHYECKAss XapaKTEPUCTHUKA TMPUBOJUTCS TO 0a3e JaHHBIX
«Dropa cocynucthix pactenuid LlentpansHoit Poccum» (2004). ITokazarenb MOCTOSHCTBA y4acCTHs
BUJIa B THUIIE PACTUTEIBHBIX COOOIIECTB PACCUUTHIBAJICS B COOTBETCTBUU C MPUHSATHIMU
Metogukamu (Metogpr ..., 2002) kak J0Jig ONMUCAHUKA C YYacTHEM JaHHOTO BHJA B OOIIeM
KOJIMYECTBE OMUCAaHUN OJTHOTO TUIa coobuecTB. s oToOpaxkeHus pacnpocTpaHeHHsI COOOIIECTB
C YYaCTHEM YYKEpPOJHBIX BHIOB HMCIIOJB30BaHbI Tomorpaduueckue kapthl MacmTadbos 1:10000 u
1:25000 mns paiiona moseBbix paboT. KapTocxema mMecT 0OMIBHOTO MPOU3pACTAHUS UY)KEPOIHBIX
BUJIOB B IIpe/ieiax ABYX KIIOYEBBIX YYaCTKOB palloHa MCCIEIOBAaHUS COCTABJIEHA C MOMOIIBIO
nporpammbl QuantumGlIS.

Pe3yabTaTsl M 00Cy:KIeHHE

CoBpeMeHHbIN (IIOPUCTUUECKUM CIHUCOK HM3YYEHHOM TEppUTOpPUM HAcuuThiBaeT 547 BUIOB
u3 79 cemeiictB (EpemeeBa, Jleonosa, 2022). Ha ocHOBe npoBeACHHOTO aHAM3a (IIOPUCTHICCKUX
uctounukoB (Propa Cesepo-Boctoka ..., 1974; ®nopa mexaypeuss ..., 2003; Imuar, 2005;
Uyxepoaubsie ..., 2010) BbIABIEHO, YTO UYXepOJHble  BHUJAbI MpeacTaBieHbl 48 BHUIaMH
COCYIUCTBIX pacTeHMH, oTHocAMXcs K 19 cemeiictBam. Haubosiee nmpeacTaBUTENbHBIM IO YHCTY
BUJIOB siBiIsieTCsl ceMelcTBO OoOoBbie (Fabaceae), Kk KOTOpoMy MpHHAIJICKUT JEBATh BUIOB
(JtrontuH MHOTOJIMCTHBIA Lupinus polyphyllus Lindl., xo3natHuk Boctounslit Galega orientalis L.).
Ha BTOopoM MecTe — cioxHoIBeTHbIe (Asteraceae) ¢ ceMblo BHJIAMH (LHMKOPUH OOBIKHOBEHHBIN
(Cichorium intybus L.) 3onotapHuk kaHajackuit (Solidago canadensis L.); Ha TpeTbeM — PO30BBIE
(Rosaceae) (6 BHJIOB)— IIMIMOBHUK MOPIIMHHUCTBIA (Rosa rugosa Thunb.) u s0m0HS AoOMaIHss
(Malus domestica Borkh.). OGbI4HO 4yXKepOJHbIE BUABI UCCIEAYEMONW TEPPUTOPHH MPEICTABICHbI
0 OJHOMY B KaXJOM poje, 3a UCKIoueHueM kurpeeB (Epilobium) m nonviHen (Artemisia).
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OTH poabl MPECTABICHBI KAXKIBIA TBYMsI BUIAMU: TOJBIHL 3CTparoH (Artemisia dracunculus L.)
unoneiib  CuBepca (4. sieversiana Willd.); xkumpeit xenesucrocredenvubii  (Epilobium
adenocaulon Hausskn.) u xumipeit nosxkHokpacHetonuit (E. pseudorubescens A.K. Skvortsov).

[Ipu cpaBHEHUH C TOJHBIM (IOPUCTHYECKHM CIUCKOM BBISICHSETCS, YTO aJIBEHTHBHBIC
(4y>KepoIHBIC) BHJIBI COCTABISIIOT 9% OT Bcelt (iopsl Tepputopun. Bo duiope Teppuropuu B eaoMm
JOMUHUPYIOT ceMeiicTBa 31aku (Poaceae), ocoxoBrie (Cyperaceae), ciokHOUBETHBIE (Asteraceae),
9T0 XapaktepHo i ¢uopsl bopeansHoil dopuctrueckoii odmactu (Tonmmaues, 1974), a cpeau
aJIBCHTHBHBIX - 0000BBIE, CIIOKHOIBETHBIC, PO30BBIC U KPECTOIBETHBIC (puUC. 2).

PernoHsl TPOMCXOXKAEHUS BHJOB, 3aHECEHHBIX B ApXaHTENbCKYI0 00JacTh, OTHOCSATCS
riaBHBIM 00pa3zom, k CeBepHoit Amepuke (11 Bunos), Aszuu (10 Bunos), EBporie (8 BumoB) 1 mouTH
MIOJIOBMHA SBJISIETCSl BUJAMU HIMPOKOTO PAcCHpOCTPAHEHHUS Ha HECKOJIbKUX Marepukax (puc. 3).
[TosHBIi IEpeueHb BBISBJICHHBIX BHJIOB C YKa3aHWEM IPUPOIHOTO apeaja yka3aH B Tadmuie 1.

= boGoBbIC

® Cl10KHOIBETHEIE

= KpecronserHsie
Po3zoBrie

® 30HTHYHBIE

® OcTalbHbIE
ceMelcTBa

b

Puc. 2. TakcoHOMUYECKUI COCTaB Uy>KEPOJHBIX BUJIOB PACTEHUM UCCIIEYEMOI TEPPUTOPHH.
Fig. 2. Taxonomic composition of alien plant species in the study area.

12%

= CeBepHast Amepuka
" Asznsd

= EBpona

Buasl ¢ mmpoxkum
apeaaoM

Puc. 3. PernoHb! MpOUCX0XKICHHS TyKEPOTHBIX BHIOB PACTCHUI.
Fig. 3. Regions of origin of alien plant species.
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Taoauna 1. Yyxepoanele BHIBI pacTeHU cpenHeil Tairum ApxaHrenbckoil oOmactu (Propa
CeBepo-Bocroxka ..., 1974; ®nopa u dayna ..., 2003). Table 1. Alien plant species of the middle
taiga of the Arkhangelsk region (Flora of the North-East ..., 1974; Flora and Fauna ..., 2003).

Jlatunckoe
Ha3BaHue BHJAA

Ha3Banue Buaa CemeiicTBO Ipupoanbiii apean

EBpona (Cpenusis u FOxnas
EBpomna), A3us (Kaskaz, Manas u

bommronor Conium maculatum
. 30HTHYHBIC
MSTHUCTBIN L. [Mepennsist Azus, Kazaxcran,
Kuraii, ror Cubupn)
Bbopen Aconitum napellus EBpona
. JIroTUKOBBIE
KJI0OYYKOBBIN L. (moutu Bes 3apyOexxHast EBpona)
bopmesuk Heracleum
P . 30HTHYIHBIC Kaskas
CoCHOBCKOTO sosnowskyi Manden.
Sambucus racemosa .
by3una kpacHas L AJIOKCOBBIE EBporna (ropHblie paiioHbI)

Geranium sibiricum .
I'epanb cubupckas L ['epanueBsie | Aszust (Cubups, Jansanii Boctok)

["opomiex moceBHO Vicia sativa L. BboGoBrie EBpomna (CpennzemHOMOpHE)
['ynsaBHMK Sisymbrium EBpona
N . Kpecronsernsie .
BOJDKCKUN wolgense M. Bieb (Hwxnss Bonra u Hwkauit [loH)
EBpomna (3anagnas EBpomna,
. Lo tor EBponeiickoit wactu CCCP
JloHHUK Melilotus officinalis P ),
. boGoBrie Azus (Manas, Cpenssist u
JIEKapCTBEHHBIN L.
LentpanbHas Asus, Upan,
3anaanas Cubups)
EBpomna (Cpennsist u
. Atnantuyeckas), Aszus (Kaskas,
Kenrymnux Erysimum
N . . Kpecrougernsie Cpennss Azus, Cubups,
BBICOKHIA cheiranthoides L. .
Hanpauit Boctox), Adpuka
(CeBepnas), CeBepHast AMepuka
) : CeBepnast Amepuka
30710 TapHUK Solidago canadensis P P
. CnoXHOIIBETHBIE (Manpeanckas 061acth
KaHaACKU L.
1 00macth CKaJIUCTHIX TOP)
HxoTHuk .
N Berteroa incana L. | KpecrouBeTHbie EBpomna, A3us (necocrernn)
cepo-3eJeHbIi
. . ATnaHTUYECKO-
Amelanchier spicata
Wpra konocucras K. Koch Po3zoBbie CeBepoamepuKaHCKast
’ ’ diopucTrueckas 061acTb
Kaparana Caragana
P & BoGoBsie Azus (cTenHble 007aCTH)
JPEBOBHIHAS arborescens Lam.
Kunpeii Epilobium
P P . CesepHas AMepHka
KeNe3uCTo- adenocaulon Kurpeiinbie
. (o6macts CKaIUCTBIX TOP)
cTeGenbHBIN Hausskn.
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IIponosxenue Tadauub 1.
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JlatuHCckoe . .
Ha3Banue Buaa CemeiicTBO Ipupoanbiii apean
Ha3BaHUe BU/AA
. Epilobium
Kunpei .
. | pseudorubescens Kunpeiiasie Ceepnas Amepuka
JI0’KHOKPACHEIOIIN I
p B A.K. Skvortsov
Kiien
. Acer negundo L. Knenossie CeepHast AMepuka
aMEpUKaHCKUI
KnonoBuuk Lepidium
N . KpectouseTHsie CeBepnas Amepuka
rycTOLBETKOBBIA | densiflorum Schrad.
Koznsatauk Galega orientalis
. & boGoBrie Asmus (KaBkas u 3akaBkas3be)
BOCTOYHBIN Lam.
. . EBpomna (roro-BocTok), A3zus
JlammaTka Potentilla multifida pora ( )
Po3oBbie (Cpennsis, LlenTpanbhas u
MHOTOHA/IpE3HAast L.
Bocrounas Asus, Cubups)
. EBpomna, KaBka3, Manas Azus
JleGena Atriplex patula L. pora, ’ ’
Mapessie Cubups, CeBepHas Adpuka,
packuaucTas
Cesepnast Amepuka
EBpomna (ror EBpomneiickoii yactu
. oriBiero CCCP,
Jlommyx Arctium tomentosum
. . Cnoxaoupetnble |  CpeauzeMHOMOpBE, 3anaaHas
MayTHHUCTBIN Mill.
EBpomna), Azus (Kaskas, Cpennsist
Azwusi, Cubups, lanpanii BocTok)
Jlronun Lupinus polyphyllus CeBepnas Amepuka
. . Bbo6oBrie
MHOTOJIUCTHBIN Lindl (o6macTh CKaNHMCTBIX TOP)
Medicago varia EBpomna, A3us, Adpuka
JlroniepHa noceBHas & BoGoseie pord, » Adp
Martyn (CpenuzeMHOMODBE)
JlanBene Lotus komarovii
A H .. BboGoBrie IOr JlanbHero Boctoka
Komaposa Miniaev
. | Papaver somniferum
Maxk CHOTBOPHBIN P L 4 MaxkoBbie EBpomna (CpenuzemMHOMOpBE)
MenkonenectHuk | Erigeron canadensis
N CoKHOLIBETHBIE CeBepHast AMepuka
KaHaJACKUI L.
Monouai Euphorbia . EBpona (FOxHas u
. .. MosoyaiiHbie
KHUITAPUCOBBIMN cyparissias L. Cpennss Eppomna)
MpbuibHSIHKA Saponaria officinalis .
P A I'BO31MuHbBIE Azus (Kuraif)
JIEKapCTBEHHAS L.
Henorpora .
Impatiens
KEJIE3KOHOCHas . banb3zamMuHoBbIE Azus (3amanusie ['umanan)
glandulifera Royle
(>kene3ucTas)
EBpomna (Cpennsist EBpona u
ITactepHak . . p (Cpen P
N Pastinaca sativa L. 30HTUYHBIE CpenuzeMHOMOpKBE),
MMOCEBHOM

Asus (Cubups, KaBkasz)
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IIponosxenue Tadauub 1.

Jlatunckoe

Ha3Banue Buaa CemeiicTBO Ipupoanbii apean
Ha3BaHMe BHAA
N . Calystegia inflata Asus ([aneauii Boctok),
[ToBoii B3myThIi ysteg f Brronkosrle o )
Sweet Awmepuka, ABcTpanus
N o . . Asus (Janeauii Boctok),
[Tosoii 3a60pubit | Calystegia sepium BrronkoBbie (A )
Amepuka, ABcTpanus
.. Asus (Cubups, tor JlansHero
Artemisia
[Tonsie CuBepca ) 3 . CH0KHOIBETHRIE Boctok, Cpennsist Azusl,
sieversiana Willd. .
Mounronus, Kurait)
Artemisia
IlonbeIHE 3CTparoH CH0>KHOIIBETHEIE EBpomna, A3us (crenu
P dracunculus L. H p ( )
IIy3pIpermionauk Physocarpus
y3bIP . opulifolia (L.) Po3soBrie CeBepnas Amepuka
KaJTUHOJIMUCTHBIN .
Maxim.
Powmarika Matricaria CII0’)KHOLIBETHBIE CeBepHast AMepuka
0€3bA3BIYKOBAS discoidea DC. B p p
3anannas u Cpennsist EBpona,
. . . Kagka3, Kpeim, Manas u Cpennsis
CeepOura Bunias orientalis L.
Kpecronsernsie Azwus, 3anmangnas Cubupsb,
BOCTOYHAas .
EBpomneiickas ywacte CCCP
(kpome ceBepa)
EBpomna (siecoctenu u crenm)
Cunsik . u Asus (KaBka3, Manas
. Echium vulgare L. | BypadyHukoBbIE
O0OBIKHOBEHHBIH u Cpennsia Asus,
IOr 3anagnoit Cubupm)
EBpomna (roro-Boctok 3amaaHoi
. . EBpomsbl, FOro-3amnan
Spiraea media .
Cnupes cpeansis Schmidt Po3oBbie EBporneiickoii yactu ObIBIIETO
CCCP), Azus (Cpenusisa Azus,
Cubups, lanpauii BocTok)
EBpomna (ro>xHbIC paiioHbl), A3us
Tomnonb Genbrit Populus alba L. HBoBbIC (ror 3anannoit Cubupwu, Mpan,
[enTpanbHas A3us)
Azus (Maias Asusi, Upan,
. | Anethum graveolens
Ykpon nmaxy4uii L 30HTUYHbIE ['umanan), Adpuka
' (CeBepnas Adpuxka)
XpeH Armoracia rusticana EBpomna (10:xHble paiioHbl),
. KpecTtouseTnsie
OOBIKHOBEHHBIN P.G. Gaerth. Aszus (KaBkas u ror Cubupn)
ukopwuii Cichorium intybus
. CrnoxnonsetHoie | EBpomna (CpenuzeMHOMOpbE
OOBIKHOBEHHBIN L. H pona (Cpen pre)
EBpona (LlentpansHast EBpona u
Uuna Lathyrus tuberosus CpenuzeMHOMODBE), A3ust
BoGossie
KIIyOHEHOCHas L. (Manas Asus, Kaska3, Cpennss

Aszus, 3anagnas Cubupsb)
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IIponosxenue Tadaunb 1.

Jlatunckoe . .
Ha3Banue Buaa CemeiicTBO IIpupoanblii apean
Ha3BaHHe BHJA
[[IunoBHUK .
. | Rosa rugosa Thunb. Po3oBbie Azus (JansHuii BocTok)
MOPIIMHUCTBIN

Elodea canadensis

Doaed KaHaICKas .
a a Michx.

Bonokpacosbie CeepHast AMepuka

. Asus (KaBkasz, Cpennsst A3usi,
Malus domestica
S1010HS JOMAIITHAS Po3zoBrie Bocrounas Asus,

Borkh. .
Janbuuii BocTok)
Anthyll
SI3BeHHUK HERYEYS EBpomna (yiecoctenu u
KpYITHOTOJIOBYATHIN macrocephala Botosere crenu EBporibl)
Py Wender.

BaxxHOW 4YacThIO HCCIIEIOBaHMS YYKEPOTHBIX BHIOB M HMX TMOTEHIMAlla BHEIPEHUS B
MPUPOJHBIE COOOIIECTBA SIBIISICTCS  9KOI02UHeCKAs Xapakmepucmukda. YyXepoJHble BHJIBI
pacTeHuii, pacrpoCTpaHEHHbIE HAa TEPPUTOPHH UCCIIETOBAHMS BOILIN B CIIEIYIONTHE SKOJIOTUIECKHE
TPYIIIBI B COOTBETCTBUU C OJKoyiormdeckumu Tmkanamu JI.H. IlpiranoBa, mnpuHATBIMH B
reo0OTaHUYECKUX U OMOMHIMKAMOHHBIX paboTtax (L{piranos, 1983). [lo oTHomeHui0 K a3oTy
CpeAd  YYXEpPOJHBIX BHUAOB BBLICISIFOTCS TPH  OCHOBHBIE  DKOJOTHYECKHE  T'PYIIIBI —
ceMUHUMPOPUIbHAA, CYOHUMPOPUIbHASL U HUMPOPUIbHAS, B COOTBETCTBHH C BO3pacTaHUEM
TpeOOBATENHHOCTH K OOTATCTBY MTOYB a30TOM.

K ecemunumpoghunvnoii rpynmne oTHOCITCS BUABI, KOTOPbIE MPOU3PACTAIOT HA OTHOCUTEIHHO
OeIHBIX a30TOM I[IOYBAX: Hpra KOJIOCHCTAasl, WKOTHUK CEpO-3€JeHbIH, MOJouYail KUIapUCOBBIMH,
JOHHUK JIEKapCTBEHHBIH M TOpOIIEK MOCEBHOH. B cybmumpogunbnyto Tpyniy BXOAST BHIBI,
MPOM3pACTAIOINe Ha JOCTATOYHO OOECIEeUEHHBIX a30TOM IO0YBaX: IMOJIbIHb 3CTPAaroH, KaparaHa
JPEBOBUJIHAS, TUKOPUI OOBIKHOBEHHBIH, HETOTPOTA YKEIE3UCTAsl, JIIOIMH MHOTOJUCTHBIN U TOTIOJb
Oenblii (JTaTHHCKWE HAa3BaHUsS BUJIOB NIpUBeACHBI B Tabnuie 1). K numpogunsroii rpynmne oTHOCATCS
BU/IbI, TIPOU3pACTAIOIIME Ha OOTAaThIX a30TOM IMOYBaxX: Oy3WHA KpacHas, JIOMyX MayTUHUCTBIN, XpeH
OOBIKHOBEHHBIH U  30JI0TAapHUK KaHaackui. Cpeau 4YyKepoJHBIX BHAOB IPeodIaaaroT
CyOHUTpO(UIBHBIE U HUTPODHUIBHBIC BUBI PACTCHUH.

Cpenu rpymnm BHAOB C pa3HbIMU TpeOOBaHUAMU K (AKTOPY VEIadiCHeHus A 4y>KEePOTHBIX
BHJIOB HCCIIEAYEMOTO PErHOHA BBICIAIOTCS CIEAYIOLIHUE:

1) BnaxHOCTENHas, K KOTOPOM OTHOCST pACTEHHUS, TATOTEIONIME K JIETKOMY JIeUIUTy
YBIIQXXHEHUS, @ UMEHHO, TMOJBIHb ICTPAroH, IUKOPUNA OOBIKHOBEHHBINH, MOJOYAil KUIMApPHCOBBIH
U JOHHUK JIEKapCTBEHHBII;

2) cybneconmyroBasi — epexo/iHas TPyIIa MeXAY 61aNCHOCMENHOL U CYX01ecoy2080u, B HEe
BXOJIUT OJIUH BUJ — UKOTHHUK CEpPO-3€JICHBII;

3) cyxoJiecoiyroBasi, B KOTOPYIO BXOJST ME30(UThl — PaCTEHUs, TATOTEIONINE K IOCTATOYHOMY,
HO HE M30BITOYHOMY YBJIQKHEHHUIO — Upra KOJIOCHCTas1, TIOMUH MHOTOJIMCTHBIN U TOPOIIIEK TOCEBHOM;

4) cBexenecoyroBas — Iepexo/Has TPyIIa MEeXAY CyX0JIeCOJyroBOM U BIa)KHOJIECOIYTOBOH,
B KOTOPYIO BXOJST JIOMyX MayTHHUCTBIM, KaparaHa JpeBOBUIHAs, TepaHb CUOMPCKas, TOMOJb
OembIif U 30JI0TAPHUK KaHAICKHIA,

5) BIaXXHO-JIECOJIyTOBasi, B KOTOPYIO BXOJIAT MepMe30(UThI — PACTEHUs, TATOTEIOIIUE K
JIETKOMY H30BITKY YBIQXKHEHUS — aKOHUT KIIOOYUKOBBIN U Oy3MHA KpacHas;

6) CBIpO-JIECONYTOBasi — TMEpexoJHas Tpynma MeXAy BIaKHO-JIECOIYTOBOM W  MOKpO-
JIECOJTYTOBOM, B HEE BXOJUT XpEeH OOBIKHOBEHHBIH;
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7) MOKpO-JIECOIYroBasi, B KOTOPYIO BXOISAT THUrpodUTH, oOUTaromue CyOaKBaIbHBIX
naramadTax — HEAOTPOTa HKeJIe3UCTas;

8) MenkoBOJHAs, B KOTOPYIO BXOIAT THAPO(MUTHI, YACTHYHO WM TMOJHOCTHIO TOTPYKEHHBIE
B BOJY — 2JI0JI€s] KaHA/ICKasl.

Takum 00pa3oM, Mo cCHeKTpy TpeOOBaHUN UYXKEPOJHBIC BUABI PACTEHHH OYEHb Pa3IMYHBI,
OJTHAKO MO KOJIMYECTBY BHJOB MpPeoOIamaroT Me30(UTHl CBEXKEIECOIYrOBONW HKOJOTHUECKON
rpynnsl. K Hell oTHOCATCS, HanpuMep, repaHb CUOUPCKas U TOTOJb OEJIbIi.

Jnst GombIell HArJsiIHOCTH MOKHO TPEACTABUTH AKOJIOTHUECKUE TPEOOBAHUS UY>KEPOIHBIX
BHJIOB B OJKOJIOTUYECKOM IPOCTPAHCTBE Ha TpaduKax, I/Ie TMOKa3aHbl IKOJOTHUECKUE apeajbl
HEKOTOPBIX BUJIOB U M0 YBJIQKHEHHIO, U TI0O 0OTAaTCTBY MOYB a30ToM (puc. 4).
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Puc. 4. Dxosormueckue apeanbl TepaHd CHOUPCKOW, HEJIOTPOTH IKEIE3KOHOCHOM, JIIOIHMHA
MHOTOJIMCTHOTO, IOHHHUKA JIEKAPCTBEHHOTO, TomoJis 6enoro no mkaitam /[.H. [{pranosa.

Fig. 4. Ecological ranges of Geranium sibiricum, Impatiens glandulifera, Lupinus polyphyllus,
Melilotus officinalis and Populus alba according to D.N. Tsyganov’s scales.

[IpoBencHHBIN aHANKM3 TIOKa3aj, 4TO JOBOJBHO OOJBIIOE YHCIO YY)KEPOIHBIX BHJIOB MOTYT
Mpou3pacTaTh B MIMPOKOM JMANa30HE YCIOBHM: 30J0TAPHUK KaHAJICKUW, JOHHHUK JICKAPCTBEHHBIN
Y TIOJIBIHb 3CTPAroH, 3TO BUJBI C IIUPOKUM IKOJOTHUYECKHM apeasioM. HambGosiee TpeGoBaTebHBI
K yCJIOBHSIM Oy3WHA KpacHasi, TOTOJb OEJbIi, aKOHUT KJIOOYYKOBBIM, HEJIOTPOTa >KEIC3KOHOCHAsS
(puc. 5).

Llenomuueckas ponv uyxHcepoouvix 6udog. PacmpocTpaHeHUE UYKEpPOJIHBIX BHUIOB Ha
UCCIIeTyeMONH TEepPPUTOPUU OBLIO BBISBIEHO B TMpENeNax CIEAYIOIUX THIOB pPAaCTUTENBHBIX
COOOIIIeCTB: BTOPUYHBIE JieCA — COCHOBBIE, XBOWHO-MEIKOJMCTBEHHBIE U MEIKOJIUCTBEHHBIE;
MONMEHHBIE JTyTa, CyXOIOJbHBIE JTyra U 3aJeKU, BOCCTaHABIMBAIOIINECS BBIPYOKH, a TakKe BIOJb
0004YHH JOPOT U B 3a0pOIIEHHBIX IEPEBHSIX.

CocHogvle jeca ¢ Ha3eMHBIM IOKPOBOM C JOMHHHPOBAaHMEM OpPYCHHKH, OOpeallbHBIX
KYCTaQpHUYKOB M JiepXeH(penbJAud H3BUIMCTON paclpoCTpaHEHbl HA TMECYAHBIX HAAMOWMEHHBIX
Teppacax pek Ycrbs u Kokmensra (porto 1) u mpeactaBisiroT co0oif pa3HOTo BO3pacTa CTaauu
MUPOTEHHBIX M IKCIIM3MOHHBIX CYKIIECCUH. 3/1eCh B HACTOsIIEe BPeMs OOBIYHO OTMEYAeTCs JUIIb
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OJIMH YYXKEPOJHBIM BHJ — JIIOMUH MHOTOJUCTHBIN (POTO 2), MPUCYTCTBYIOUIMA B ONMUCAHHBIX
coo01ecTBax ¢ MoCTosTHCTBOM 25%, mpu 3ToM B omucanusx 1990-2000 rr. 3TOT BUI B COCHOBBIX
jecax HE OTMEYaJICs.
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Puc. 5. Dkonoruyeckue apeasbl Oy3WHBI KpacHOHM, MEJKOJENECTHHKAa KaHAJCKOTO M TOPOIIKa
noceBHoro no mkanam J[.H. [{piranosa. Fig. 5. Ecological ranges of Sambucus racemosa, Erigeron
Canadensis and Vicia sativa according to D.N. Tsyganov’s scales.

X80otiHO-MenKoMUCmMBeHHble U METKOJIUCMBEHHble Jlecd C ydacTHeM enu (UHCKOM, COCHBI
O0OBIKHOBEHHOM, Oepe3 MYLIMCTOM M MOBUCIION, OJbXU CEPOIl U OCHHBI IIMPOKO PACHPOCTPAHEHBI
Ha TEPPUTOPHUH, MPEJCTaBiIsIsi cOOONW BTOPUYHBIE Jieca HAa MECTE 3apOCHIMX 3ajekeld U BBIPYOOK.
OHH 10CTaTOYHO Pa3HOOOpa3HBI MO0 COCTaBY MOJUIECKa M HA3eMHOTO MOKpoBa. M3 dykepoIHBIX
BUJIOB 3/1€Ch OTMEUEHBI JIIOMUH MHOTOJHUCTHBINA, MECTAMHU C BBICOKUM OOMIIMEM, PEXke — JIOMyX
MayTUHUCTBIN, AMHUYHO — Oy3uHa KpacHas. [lo cpaBHeHuto ¢ onmucanusmMu 1990-2000 rr., Oy3uHa
OTMEYEHa BIEPBHIE, a y JIOMUHA MHOTOJIUCTHOTO BO3POCIIO MOCTOSHCTBO ¢ 5% 10 30%.

B peunsix ponuHax VYcrbu, Kokiieneru, 3asubeii B COCTABE HOUMEHHLIX Y208 Cpelu
KPYIHOTPABHBIX 371AKOBO-TABOJITOBBIX U Pa3HOTPABHBIX (PUTOIIEHO30B C 3aMETHBIM MOCTOSHCTBOM
OTMEUYEHBI 6 Yy>KEPOIHBIX BHUJIOB: JIFOIKUH MHOTOJHMCTHBIM, TOBOK 3a00pHBIH, JOMyX MayTUHUCTHIHU,
MacTepHaK MOCEBHOM, JOHHUK JIeKapCcTBeHHbIH, OopiieBuk CocHoBckoro (oo 3).

Cyxo0onvHble yea u 3anexcu IUAPOKO PACIPOCTPAHEHbI HA TEPPUTOPHH HA MecTe OBIBIIUX
MarieH ¥ macTOuml, Ha Tuiakopax U ux ckioHax (¢oto 4). JlaHHbIe cOOOIIECTBA OYEHb CHUIBHO
3aCOPEHBI YyKEPOJHBIMU BUAAMHU — 37I€Ch BCTPEUEHBI JIFOMIMH MHOTOJMCTHBIN, TPHYEM €ro OOuiIHe
nocturaer mectamMu /5%  TPOEKTUBHOTO  TMOKPBITUS, KO3JISATHUK BOCTOYHBIA, IIMKOPUM
OOBIKHOBEHHBIH. Y 3THX BUAOB IOCTOSHCTBO Bo3pociio ¢ 2-3% gno 20-25%. Taxxke 371ech
BCTpEUEHBI JKEITYIIHUK JIEBKOWHBIN, poMalika 0e3bI3bIYKOBast, JIOMYX MAayTHUHUCTBIA U MACTepHAK
noceBHOM, 60pieBUK COCHOBCKOTO U XPEeH OOBIKHOBEHHBIH.

Coobwecmsa 3apacmarowux 6vipyOOK Ha MECTE HEIaBHO BBIPYOJIEHHBIX COCHOBBIX U €IOBBIX
JIECOB OTIMYAIOTCA BBICOKUM pa3HOOOpa3weM TPaBSHO-KYCTAPHUYKOBOTO sipyca, B KOTOPOM
COUeTalOTCsl OOpeaslbHbIe, OMYIIEYHO-TYTOBBIE U COPHBIE BUIBL. B 3THX COOOIIECTBAaX C BHICOKUM
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MOCTOSSHCTBOM M OOWJIMEeM  OTMEYEH JIIONIMH  MHOTOJIMCTHBIM, pexe —  KUIpeH
KeJe3nucTocTeOenbHbIN (oo 5).

®o10 1. CoCHOBBIII JIEC B IOJIMHE doto 2. JIronnH MHOTOJIUCTHBIHN
p. Kokmiensru (¢oto A.A. UMBIXOBA). (dboTto A.A. UmbIXOBa).
Photo 1. Pine forest in the valley of the Photo 2. Lupinus pollyphyllus
Kokshenga River (photo by A.A. Chmykhov). (photo by A.A. Chmykhov).

HepeBHu, 3a0pomieHHble B 90-¢ TOIBI MPOIIJIOr0 BEKa, JMOBOJBHO YacTO BCTPEYAIOTCS Ha
uccinenyemMor Ttepputopuu (porto 6). Ha wmecre Takux Hedxmcunvix oOepegens (HOPMUPYIOTCA
pacTuTellbHble COOOIIecTBA C HECKOIBKMMM sipycaMu. OTH cooOliecTBa B OoJbllel CTeNeHU
3aCOpPEHb! YyXKEPOJAHBIMU BUAAMHU, B ONMMCAHUIX 3/1€Ch OTMEUEHO BBICOKOE OOMIIME 5 4y)KEPOHbIX
BUJIOB. B HEKOTOPBIX U3 HUX Aaxe cHOPMUPOBAH JAPEBOCTOM U3 UYKEPOJHOTO JPEBECHOTO BHJA —
TonoJst 6enoro. B KycTapHHKOBOM sipyce MPUCYTCTBYIOT KaparaHa JpeBOBHUIHAS (C MPOEKTUBHBIM
nokpeitueM 10%) u coupes cpenHsist (¢ NPOEKTUBHBIM MOKpbITHEM 5-15%). B TpaBsHO-
KYCTapHMYKOBOM sipyce OOBIYEH JIIONMH MHOTOJMUCTHBIA (BcTpeueH B 38% cooOmiecTs).
bt BeTpeuen Taxoke 6opiieBuk CocHoBckoro. K coxkaneHuro, mpoaHanu3upoBaTh HCTOPUUECKYIO
JMHAMUKY HEBO3MOJKHO, T.K. MBI HE pacrojiaraeM OMHCaHUsMH 3a0pOIIEHHBIX JIe€PEBEHBb Ha TIEPHO/T
1990-x rr.

Ob6ouunbl nonesvix 0opoe MPEICTABIAIOT co00M pyaepanbHble IPYINIUPOBKU KYCTAPHUKOBBIX
U TPaBSHUCTBIX PACTEHH, B COCTaBE KOTOPBIX JOCTATOYHO YACTO MOXKHO HAOJIIOaTh UY)KEPOIHbIE
BUJBI. 37€Ch OTMEUEHBl TOMOJb OeJbli, YacTo BcTpedaeTcs: 6opiieBUK COCHOBCKOTO, KO3JISTHUK
BOCTOYHBIH, JIFOIMH MHOTOJIUCTHBIH, MaCTEpPHAK MMOCEBHOM U poMariika 6e3bs3brukoBas (hoto 7).

Pacnipenenenue uyncia 4yXepoJHBIX BHJOB IO pa3HbIM THUIIaM PACTHTEIBHBIX COOOIIEecTBa
B 1990-2000 rr. 1 Ha COBPEMEHHOM 3Tare 1noka3zaHo Ha pucyHke 6. Kak BuaHo, HaOOp OCBOCHHBIX
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(UTOLIEHO30B PACHIMPHIICS 3a CYET COCHOBBIX JIECOB, B KOTOPBIX CTall BCTPEYATHCS JIFOIIUH
MHOTOJIMCTHBIM, @ YUCIIO BHUJIOB YBEJIMYWIOCH B MOMMEHHBIX JYrax M COKPAaTUIOCh B HEKOTOPBIX
JPYrux 1eHO3ax.

®ot0 3. bopuieBuk COCHOBCKOTO ®Doto 4. 3apacraroias 3ajJexb
(boTto A.A. UmbIXOBA). (dboto A.A. UmbIXOBa).
Photo 3. Heracleum sosnowskyi Photo 4. Overgrowing fallow land
(photo by A.A. Chmykhov). (photo by A.A. Chmykhov).

PacnipoctpaneHne MecT mpou3pacTaHusl MOMYNALUN UYKEpOAHBIX BHUAOB pasivyaercs B
pa3HbIX JaHAmWapTHEIX yenaoBusx. Ha 3asuepuyxom knouesom yuacmre (puc. 7), IpUypOuYE€HHOM K
Ja”madTy MOPEHHO-3PO3MOHHON PaBHUHBI, HHTEHCUBHO OCBAaMBAEMOM B CEJIbCKOXO035IICTBEHHOM
OTHOILIEHUH B TEYEHHUE JOJIOr0 MCTOPUUYECKOTO MEPHOJA, OTMEUAETCS IIUPOKOE PAaCIPOCTPAHEHUE
IIPAKTUYECKH BCEX OTMEYEHHBIX YYKEPOJHBIX BUIOB. JIIONMMH MHOTOJIMCTHBIA PACIPOCTPaHEH
IIPAaKTUYECKH IIOBCEMECTHO, BO Bcex Tumax coobmectB. bopuieBuk COCHOBCKOIO TATOTEET
K JIOJIMHE peKU 3asubsi, YTO MOYKHO OOBSCHUTH HAIMYUEM IOJIEBBIX JOPOI BAOJIb OPOBKU CKJIOHA
JOJIMHBI 3TOM PEeKH, a TaKXkKe MPUYPOUCHHOCTBIO K JOJMHE )KUBOTHOBOUECKOM (epmbl. Ko3asTHHK
BOCTOYHBIH PacHpOCTPAaHEH MO CYXOJOJIBHBIM JIyT'aM, BTOPUYHBIM JIECAM M IO MOJIEBBIM J0POraM,
MPOXOISIINM PSAZIOM C 3TUMHU MecTooOuTaHusIMH. L{ukopuii 0OBIKHOBEHHBIN OTMEUEH 10 000UMHAX
JIOpOT, a TaKXKe Ha CYXOJOJBHBIX Jyrax M 3ajeXaX Ha BOJOPA3JENax MalbIX peK, NPUTOKOB
p. 3asgubeil. Taxke BIOAB JOpPOr IO BCEW TEPPUTOPUM Y4YacTKa IPOM3PACTAET pOMAIIKa
0e3bsA3bIUKOBAsA, PEXKE — JIOHHUK JICKApCTBEHHBIN M KUIpel skene3ucrocredenbHbiil. Hanbomnbimas
KOHIICHTpAalusl aJBEHTUBHBIX BHJIOB OTMEUEHAa B IIEHTPE IMOJMTOHA, 0COOCHHO Ha 0a3e y4eOHO-
HAy4YHOM CTAaHLMH, PACIIOJIOKEHHONH Ha MECTE CTaporo IMOCeNeHHs M MIKOJbI, rae Ooixee 70 ser
Ha3aj] ObLIM MOCAXEHbI IPEBECHO-KYCTAPHUKOBBIE HACAXKJEHHS U3 NMPUBE3EHHBIX MOPOJ, a ceiddac
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OOMIIBHO MPOM3PACTAIOT TOMOJbL OCINbIi, crupes CpeaHsis, KaparaHa ApEBOBUIHAs W Oy3uHA
kpacHas. Taxxe pacnpoctpaHeHbl 00piieBUK COCHOBCKOTO U JIFOIIMH MHOTOJIMCTHBIMN.

®oro 5. JIrormuH MHOTOJTUCTHBIN Ha BRIpYOKe ((hoTo A.A. UMBIXOBA).
Photo 5. Lupinus pollyphyllus in a clearing (photo by A.A. Chmykhov).

Yaopomckuii knouesou yuacmoxk YHC (puc. 8) Haxoautces B 50 KM K ceBepy OT 3asi4epHIIKOTO
yyacTka, B JoJHHE peku YcTbs. OH oTHocuTca K JaHAmadTy KPYHMHBIX PEUHBIX OJIMH
C TOCHOJICTBOM JIPEBHEAJUTIOBUAIBHBIX OTJIOKEHUM, JJII KOTOPOrOo XapaKTepHAa BBICOKAs CTENEHb
3aJICCEHHOCTH U Majlasg CeJbCKOXO3SUCTBEHHAas OCBOEHHOCTh. COOTBETCTBEHHO, NMPOHUKHOBEHUE
Y HATypadu3allus Yy>KepOJIHBIX BHJIOB 3/1€Ch BhIpaKeHbI ciabee. Ha aToM yuacTke moiiMa p. YcTbu
SBIIIeTCA HanOoJyiee 3aCOPEHHON Uy)KEepOTHbIMHU BuAaMH. Ha moWMEHHBIX Jyrax ObUIM OTMEUYEHBI
MOBOM 3a0OpHBIM W JIOMYX MAYTHHHUCTHINA. JIIOMWH MHOTONMCTHBIA BCTpe4yaeTcs Ha BBIPYOKax
Y OMYILKaX COCHOBBIX JIECOB. BIonb mMoneBOW JOPOrM OTMeuanach poMalika Oe3bs3bIYKOBasil.
Tomonb Genblil mpuypoUYeH K TEPPUTOPUH 3a0POILIEHHOTO MUOHEPCKOTO Jareps.

s TOoro 4YToOBI OIEHUTH CTEMEHb 3aCOPEHHOCTH UYXKEPOJHBIMH BHUIAMH HCCIEAYeMO U
TEPPUTOPUU B CPaBHEHUM C JAPYTMMH pailoHaMu cpefHel Tailrn ApxaHrenbckoil obmacTtu, ObUIH
coOpaHbl HMeEIOIMECs B IUTepaType HaHHble MO ¢uopuctuueckuM paiionam (IImuar, 2005;
Mopo3zoBa, Llapesckas, 2010), oTHOCSmMMCS K JaHHOM MOJA30HE, M BBIUMCIEHA JOJIA y4acTus
qyKepoAHbIX BHUAOB (Tabn.2). B cooTBercTBUM ¢  (IOPUCTHUECKUM pallOHHPOBAHUEM
Apxanrenbckoit oonactu (Imuar, 2005), B mosioce cpenHeil Taiiru Bbiensercs: 6 GropucTUYecKux
paiionoB: Koxo3zepckuii, CeBepo-/JBunckuii, EmMenkuii, Jlauckuii, Hangomckuii u Berueroackuit
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(puc. 9). Haubompiliee 4ucio 4yKEpPOTHBIX BHUIOB peructpupyercs s Koxkozepckoro paiiona,
BO (iope KoToporo BcTpedueHo 112 dyxkepomHbix BHIOB WM 16% (IOPUCTHYECKOTO CITHCKA,
9TO MOKET OBITh OOBSICHEHO ONMM30CThI0 CeBEpHOUM IKENE3HOW JOpPOTrH, JOBOJBHO CHIIBHOMN
CTENEHbI0 OCBOEHHOCTHU M OJIM30CThIO 10IMHBI KpynHOU peku Oneru (IImuar, 2005).

dDoto 6. 3abpomennas aepeBHs (poro M.b. CreBanoBuq).
Photo 6. Abandoned village (photo by M.B. Stevanovich).

®oto 7. Pomarka 6e3bs3p19KoBast Ha mosieBoit gopore (poto A.A. UmbIxoBa).
Photo 7. Matricaria discoidea DC on a field road (photo by A.A. Chmykhov).
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Puc. 6. Kapra mect maccoBOro mpou3pacTaHus UyKEpOAHBIX BHJIOB PAcCTEHUIl Ha TEPPUTOPUU
3asguepunkoro kioyeBoro ydactka YcrbsaHckoil YHC. Fig. 6. Map of abundance of alien plant
species within the territory of the Zayacheritsky Key Area of the Ustyansky Station.

HccnenoBanHas TeppUTOpUS  YCThSHCKOM  y4eOHO-HAydHOW CTaHIIMM OTHOCHUTCA K
Hsaunomckomy ropuctuyeckoMmy paifioHy; 31eCh OTMEYArOT 51 4y:KepOoHBIH BUI, YTO COCTABIISET
8% ot (ropsl paiioHa. Paiion gaBHO ocBoeH uenoBekoM. [IoMHMO BBICOKOI TIOTHOCTH KEIE3HBIX
JIOPOT U HACEJCHHBIX MYHKTOB 3/1€Ch OOMJIBHBI CEIbCKOXO3SHCTBEHHBIE YTOMAbs, a TaKXKe BEAYyTCS
OuYeHb MHTEHCUBHBIE BHIPYOKHM Jieca; BCE 3TO B ILIEJIOM OOYCIaBIMBAET aKTUBHOE MPOHUKHOBEHUE
qyXKepoAHbIX BHUIOB. COINACHO HAIIMM HCCIENOBAaHUSAM, [UISI  (IIOPUCTUYECKOTO CIIHCKa
Yeresaackoit YHC BeisABIeHO 9% 4yKEpOAHBIX BHJOB, YTO COTJIACYeTCs C IPUBEICHHBIMU
naHHBIMU TI0 HsHmomckomy paiioHy. bnuskas cuTyanus HaOmomaetcss U B Emenkom paiioHe.
B Brrueroackom u JlauckoM (QruopucTHYECKHX palloHaX JOJs UYyXKEPOTHBIX BHUJIOB MEHBIIE U
cocraBisieT 4%, a HauMmenbias (Bcero 1%) nadmonaercs B CeBepo-/IBuHckoM paifone (Tabm. 2),
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YTO MOXKHO OOBSCHHTh HHU3KOM IUIOTHOCTBIO PACIIOJIOXKCHMA HACCJICHHLBIX ITYHKTOB, MaJIbIM
KOJIMYECTBOM >KEJIC3HBIX U aBTOMOOMIIBHBIX A0pOor 1 J0CTATOYHO BBICOKO# 3a00JI0Y€HHOCTBIO.
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Puc. 7. Kapra mect mMaccoBOro mpou3pacTaHHs UYKEpOAHBIX BHJIOB PAcCTEHUIl Ha TEPPUTOPUU
Yangpomckoro kimrodeBoro ydactka YcrbsHckoi YHC. Fig. 7. Map of abundance of alien plant
species within the territory of the Chadroma Key Area of the Ustyansky Station.

3akiIroueHune

N3ydyeHne cocraBa M XapaKTEPUCTUK YYXKEPOIHBIX BUAOB COCYAMCTBIX PACTEHUMN SBISAETCS
aKTyaJlbHOM Hay4yHOM 3ajauei, NpPUBIICKAIOIIEH BHMMAHHWE IIMPOKOrO Kpyra CIEHUaINCTOB —
9KOJIOTOB, OHOJOroB, OoTaHuko-reorpadoB. Hecmorps Ha Oosnbiioe uucio MyOIMKaLUH,
MOCBSIIEHHBIX 3TON TeMaTHKe, OOLIMPHBIE PETMOHBI CTPaHbl, 0COOEHHO B Ta€KHOI 30HE, M01I00HBIE
ApxaHrenbckoit 001acTH, Majao oXBaueHbl TaKUMH paboTtamu. [IpoBeneHHOE uccnenoBaHue Ha 6aze
Yeresackoit YHC reorpadudeckoro dakynprera MI'Y uM. M.B. JIoMOHOCOBa MO3BOJIHIIO BHECTH
OTPEJCIECHHBI BKJIaJ] B W3YYEHUE AaJBEHTUBHBIX BHUOB LEHTPAJIBHOIO CEKTOPAa E€BPOIEHCKON
CPEIHEN Taliru U CIENIaTh HUKECIEAYIOIINE BBIBOBI.
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JUia uccnenyeMol TEppUTOPUM BBIABICHO 48 4yXEpOOHBIX BHUAOB, T.€. 9% OT IOJHOrO
(GIIOpUCTHYECKOTO CHHCKAa. B TaKCOHOMHMYECKOM CHEKTpe YYKEepOIHOW (IIOpbl JOMUHHPYIOT
cemeiicTBa 0000BBIC, CIIOKHOIIBETHBIE M KPECTOIIBETHBIC.

OKOJIO TIOJIOBHHBI 3THX BHUAOB DPACTCHHH SBIAETCS IIUPOKO PACIPOCTPAHEHHBIMH, a UX
MIPUPOJIHBIN apeajy pacrojaraercss Ha HECKOJbKMX KOHTHHEHTax. Beixommamu u3z CeBepHOM
Awmepuxiu sSBisitoTcs 23% M3y4eHHBIX 4yKEpOAHbIX BUJIOB, U3 A3uu — 20%.
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Puc. 8. KonnyecTBO 4yXepoJHBIX BHJIOB PACTCHH B pa3HbIX THHax (uToreHo30B B 1990-¢ u
2021 rr. Fig. 8. Number of alien plant species in different phytocoenoses in the 1990s and 2021.

Tabauua 2. [ons 4dyKepoaHBIX BUIOB BO ¢uiope (IOPUCTUYECKUX PAMOHOB CpEaHEH TalrH
Apxanrensckoir oomactu (IImunr, 2005; Mopo3zosa, Ilapesckas, 2010). Table 2. Proportion of
alien species in the flora of floristic regions of the middle taiga of the Arkhangelsk region (Schmidt,
2005; Morozova, Tsarevskaya, 2010).

DyopucTHYECKUI Cymmapuoe uucio KoaunuecTBo HAoas
N BH/I0B COCYIHMCTBIX Yy KepPOTHBIX
paiion pacrenii 4y:KepPOTHBIX BUTOB BI10B, %
Koxozepckuit 694 112 16
Emenkuit 661 50 8
Cesepo-/lBuHCKHIA 672 8 1
Jlauckmit 592 22 4
Hsaanomckuit 631 51 8
Brrueroackuit 618 25 4

BrIsiBIIEHHBIE IO AKOJOTHYECKUM IIIKajlaM XapaKTCPUCTUKHU TYKCPOIHBIX BUIOB OIIPCACTIAOTCA
T IaBHBIM 06p8.30M Kak MeSO(I)I/ITHBIC N J0CTAaTOYHO Tpe60BaTeJ’ILHLIe K IJIOJOPOJUTO TTOYB. I[aHHBIC
CBOMCTBaA 06yCJ'IaBJII/IBaIOT HX POJIb B PACTUTCIBHOM IIOKPOBC CpC,[IHCf/'I TalTu: OHU JIETKO
PacipoCTpaHAOTCA B IMPUPOAHBIX COO6I_I_ICCTBaX MOMMEHHBIX U CYXOOOJIBHBIX JIYTOB, 3ajiexked u
BTOPHUYHBIX JICCOB. B npeaciax cenuTeOHBIX TCppI/ITOpI/Iﬁ n BJOJIb JOpPOT CKJIAABIBAIOTCA
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OIaronpuUsATHBIC YCIOBHSX ISl UX PAaCIPOCTPAHEHHS U IPOHUKHOBEHHSI B HOBBIE PailOHBI.

W3 ananm3a HEHOTUYECKOW POJIM UyXKEPOJIHBIX BHJIOB BBISBICHO, YTO OOJBIIMHCTBO SIBISETCS
MaJOaKTHBHBIM M 3aHECEHO Ha TEPPUTOPHIO MpeaHaMepeHHo. M3 obmero crimcka 48 9y epoaHbIxX
pacTeHuil Ha TepPUTOPUH JUIIH 15 BOIUIN B MPUPOIHBIE COOOIIECTBA; a BUAaMHU-TpaHCchopMepamu,
peoOpa30BHIBAIOIIMMHI TIPUPOJIHBIE COOOIIECTBA, MO0 TEPMUHOJIOTHH UEpHBIX KHHT, CTaJlM JIUIIb
nBa Bua — 60puieBUK COCHOBCKOTO M JIFOITMH MHOTOJTMCTHBIM.

Pacnipoctpanenne 4yKepoAHBIX BUIOB PAaCTEHUH B JOCTaTOYHO CYpPOBBIX OMOKIMMATHYECKUX
YCTIOBHSIX CpeAHEH Talru OOyCIOBJICHO BO3MOXKHOCTSIMH MHUTPAIM IO JOJMHAM KPYIHBIX peK,
Pa3BHUTOM CETBIO JKEJIE3HBIX JOPOT, BBICOKOW CTENEHBIO CEJIbCKOXO3SIMCTBEHHOW OCBOEHHOCTH
(Hssamomckuii, Emenkuii, Kosxoszepckwii hiopucTiaeckue paifoHsl).

~of. 100 200 xm APXAHTE fIbCKAfl OB IACTb

Puc. 9. dnopuctuveckue paiioHbl cpemHed Taiirm ApxaHrenbckoit oOmactu (IImumar, 2005).
Yenosnvie ob6osnauenus: 1 — Koxosepckuid, 2 — Emenkuii, 3 — CeBepo-JIBunckuit, 4 — Jlauckuid, 5 —
Hsaunnomckuii, 6 — Berueroackuii. Fig. 9. Floristic zones of middle taiga in the Arkhangelsk Region
(Schmidt, 2005). Legend: 1 — Kozhozersky, 2 — Emetsky, 3 — Severo-Dvinsky, 4 — Lachsky, 5 —
Nyandomsky, 6 — Vychegodsky.

Ha soxanbHOM ypOBHE MHCCIENOBaHUSA II0KAa3aHO, 4YTO LIEHTpaMH pPaclpOCTPaHEHUS
qY)KEPOJHBIX BHUJOB CTAHOBSTCS KUBOTHOBOJUYECKHE (DepMbl, NMOCAIKU JEPEBHEB U KyCTAPHUKOB
B HACEJICHHbIX IIyHKTaX, BO3J€ WIKOJ, a TakXe TIPYHTOBbIE JOpPOrH, TIJe (UKCUPYIOTCS
MaKCUMaJlbHasi KOHLEHTpalUs U pa3HOO0pa3ue 3TUX BUOB.

3a mocienHuE ToJbl BIMSHUE YYKEPOJHBIX BHUAOB B HCCIEILYEMOM DPETHOHE BO3POCIO,
OHM OKa3bIBAIOT HEraTUBHBINA 3(dekT Ha ¢Gopy U pacTUTENBHOCTh, TPaHCHOPMHUPYS MPUPOIHBIE
sKocucTeMbl. [IposommkeHne HauaThIX UCCIIENOBAaHUN MTO3BOJIMT, OYEBHUIHO, YTOUHHUTH U, BO3MOKHO,
paclIMpUTh BUJOBOW COCTaB YYKEPOIHBIX BHJOB 3a CYeT OOJBIIEro OXBaTa pPa3HBIX THUIIOB
COOOLIECTB M MECTOOOMTAaHHM, BBIACHUTh M3MEHEHHE HUX IIEHOTHYECKOH pOJIM U BBIIBUTH
MTOTEHIIMAJIBHO OTIACHBIE PACTEHMUSL.

Qunancuposanue. PaboTta BeIMoTHEHa B pamkax roczaganus Ne 121051100137-4 remer HUP

«IIpocTpaHCTBEHHO-BpEMEHHAss ~ OpraHu3alusi  HKOCUCTEM B YCIOBHMSIX  W3MEHEHHUU
OKPYKArOLIEH CpeIbl».
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The invasion of alien plant and animal species is a global environmental problem that greatly
damages ecosystems, agriculture and human health. Moreover, it is aggravated by another global
issue as the biodiversity loss and, therefore, the loss of ecosystem functions of biodiversity.
Many foreign scientific works (Elton, 1960; Brown, Peet, 2003; Richardson et al., 2000) as well as
the Russian ones (Berezutsky, 2009; Tishkov, 2005; Morozova, Tsarevskaya, 2010; Reshetnikova
et al., 2019) study alien plant species, while the measures to combat their invasion are part of the
most important international documents, such as “The Convention on Biological Diversity” (1993)
or “Pan-European Biological and Landscape Diversity Strategy” (1995). In 2009, Russia started to
compile Black Data Books with generalized biological features and dynamics of the alien species
invading from the study region and developing secondary ranges (Vinogradova et al., 2010). Sever
years later, Black Data Books of the Tver Region (Vinogradova et al., 2011), Siberia (Black Data
Book ..., 2016), and Kaluga Region (Reshetnikova et al., 2019) were also published.

A number of concepts and terms was introduced and established by the papers that study alien
plant species (Baranova et al., 2018; Akatov et al., 2009; Alien ..., 2010). An important part in the
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study of the alien species behavior in new territories is their behavior and introduction into natural
ecosystems, i.e. naturalization or, in other words, the process of alien species overcoming various
obstacles, and their ability to adapt and reproduce in new geographical and ecological conditions
(Khorun, Kazakova, 2013). It is known that the efficiency of such species entering new ecosystems
depends on the properties of said ecosystems, which, in turn, is part of the “ecosystem invasive
susceptibility” concept, i.e. a set of characteristics of an ecosystem (community, habitat) that
determines the introduction and development possibilities of alien species within it (Baranova et al.,
2018).

Thus, identification and cataloguing of alien species in a certain territory, study of their
ecological and cenotic features and assessment of the possibilities of their introduction into natural
communities are required to prevent their negative impact on the environment. It is important to
keep in mind that the problem of their introduction into taiga regions of Russia, including the
Arkhangelsk Region, is still severely uncharted. Agricultural and forestry development of the
central sector of the middle taiga in European Russia takes a long time, especially along the valleys
of such large rivers as the Northern Dvina, Vaga and Ustya. However, this development accelerated
in the 20™ century as the volume and rate of forest clearing increased, followed by the agricultural
load, such as dairy and crop farming.

The aim of this study is to identify the composition, ecological and geographical characteristics
of alien species in the vegetation cover of the middle taiga of the Arkhangelsk Region, and to
determine the possibilities of introducing such species into natural ecosystems.

Materials and Methods

Ustyanskaya Educational and Research Station of M.V. Lomonosov Moscow State University
is located in the Zayacheritsky Pogost Village, Ustyansky District, Arkhangelsk Region
(N 60° 53"45", E 43° 12' 54"). Our study took place on several key sites around the station and
within the district itself (Fig. 1). This territory lies in the interfluve of the Vaga River tributaries,
the Ustya and Kokshenga Rivers, on the Ustyansky Plateau that was formed by marls, sands,
dolomites and Permian limestones, covered with relatively shallow quaternary deposits, such as
glacial boulder loams, glaciolacustrine loams and loamy sands, as well as fluvioglacial sands and
Moscovian loamy sands. The soddy carbonate soils are distributed due to the patches of surface
carbonate rocks; the podzolic soils are climatic (Khoroshev, 2005). The local climate is temperate
continental, with long cold winters and moderately warm summers. Hydrologically, the territory is a
well-drained plain, with a good ground runoff and a dense, developed network of large and small
rivers, a specific feature of which is the fact that their valleys are embedded in the former channels
of glacial meltwater streams and glaciolacustrine depressions, formed by fluvioglacial deposits.
Thus, the size and embedment of river valleys even for small rivers (e.g., the Zayachya River)
are quite significant. However, the increased humidity factor and peculiar geological structure cause
large oligotrophic swamps to form in the vast watershed areas (Gorbunova et al., 2014).

The vegetation cover of the study area is dominated by different types of taiga forests formed
by a spruce hybrid (Picea x fennica (Regel) Kom) and the Scots pine (Pinus sylvestris L.).
Secondary forests are formed mainly by silver (Betula pendula Roth) and downy birches
(B. pubescens Ehrh.), and sometimes by aspen (Populus tremula L.) and grey alder (Alnus incana
(L.) Moench). Moreover, there can be found occasional and mostly afforested swamps, as well as
meadow communities located in river floodplains. Due to the wide distribution of fertile soddy
carbonate soils, the south of the Arkhangelsk Region has been well-developed for a long time now.
Upland meadows are formed on the watersheds of former agricultural lands, transforming later into
forest communities. The deciduous species are the main reason of overgrowing, changing the
natural structure of forest communities. In the center and north of the Ustyansky District,
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deforestation causes a great impact on the natural complexes. The area near the Arkhangelsk—
Konosha—Kotlas Railroad is transformed the most.

Thus, the vegetation cover of the study territory is diverse and highly modified by
anthropogenic impact (Gusev, 1974; Flora and Fauna of the Middle Taiga ..., 2003; Gorbunova et
al., 2014). Long-term agricultural and forestry development, as well as a thick road and railroad
network increase the possibility of alien plant species to penetrate and take root in this territory. In
nature, this process is facilitated by the developed river network with large river valleys that stretch
in meridional direction, and diverse soil cover with occasional fertile soils that are not typical
for taiga.
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Fig. 1. The study area (circled) on the contemporary map of the Arkhangelsk Region.

We studied alien species in the south of the region by analyzing numerous publications on the
local flora, such as “Flora of the North-East of the European part of the USSR (1974), “Flora of
the Arkhangelsk Region” (Schmidt, 2005), “Flora and Fauna of the Middle Taiga of the
Arkhangelsk Region ...” (2003). To determine the ranges of the studied species, we used O.V.
Morozova’s database “Alien Species on the Territory of Russia” (2010), as well as some works on
alien species and their cultivation in the said region (Mishurov et al.; 1999; Konovalova
et al., 2013).

For this paper we used 102 modern geobotanical releves (from 2019 to 2022) of plant
communities where the alien species were present at the key sites of Ustyansky District,
Arkhangelsk Region, made according to the standard methodic (Methods ..., 2002) for the main
types of communities common for the territory. We also included 280 geobotanical releves made by
the Department of Biogeography during the field works in the Ustyansky District in the 1990-
2000s, and used them to study the distribution dynamics of alien species in the area. Additionally,
we used our own notes on findings of alien species along roadsides.
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We used D.N. Tsyganov’s ecological scales (1983) to describe the ecological characteristics of
alien species and their belonging to various ecological groups. Taxonomic affiliation of vascular
plant species is given according to Plantarium, an open online galleries and plant identification
guide (2023), while ecological and coenotic characteristics are provided according to “Flora of
Vascular Plants of Central Russia” (2004). The constancy index of species participation in a certain
community type was calculated according to the known methods (Methods ..., 2002) as a share of
geobotanical releves with certain species in the total number of releves of one community type.
Topographic maps (scaled 1:10,000 and 1:25,000) of the fieldwork area were used to show the
distribution of communities containing alien species; a schematic map of the alien species
abundance within the 2 key sites was compiled in QuantumGIS.

Results and Discussions

The modern floristic composition of the study territory lists 547 species from 79 families
(Eremeeva, Leonova, 2022). After analyzing a number of literary sources (Flora of the North-
East ..., 1974; Flora and Fauna of the Middle Taiga ..., 2003; Schmidt, 2005; Alien Species ...,
2010), we found out that the alien species were represented by 48 vascular plant species from
19 families. The most well represented is the Fabaceae family with 9 species, e.g. large-leaved
lupine (Lupinus polyphyllus Lindl.) and fodder galega (Galega orientalis L.). It is followed by
Asteraceae with 7 species, e.g. common chicory (Cichorium intybus L.) and Canada goldenrod
(Solidago canadensis L.). The third family is Rosaceae with 6 species, e.g. Japanese rose
(Rosa rugosa Thunb.) and apple tree (Malus domestica Borkh.). Generally, in the study territory
these species are represented by one in each genus, with the exception of Epilobium and Artemisia,
represented by 2 species: estragon (Artemisia dracunculus L.) and sagebrush (A. sieversiana
Willd.); American  (Epilobium  adenocaulon — Hausskn.) and northern  willow-herb
(E. pseudorubescens A.K. Skvortsov).

After analyzing the complete list of local flora, we established that alien species account for 9%
of the total flora of the study territory. In general, Poaceae, Cyperaceae and Asteraceae are the
dominant ones, which is common for the Boreal floristic region (Tolmachev, 1974),
while Fabaceae, Asteraceae, Rosaceae and Brassicaceae are the dominant ones among alien species
(Fig. 2).

The species that have invaded this region origin mainly from North America (11 species),
Asia (10 species) and Europe (8 species), while almost half of them are widely distributed on
several continents (Fig. 3). A complete list of registered species and their natural ranges is given in
Table 1.

18%
33% = Fabaceae
= Brassicaceae
Rosaceae
17% Asteraceae
= Umbelliferae
8% 12% 129, = Other

Fig. 2. Taxonomic composition of alien plant species in the study area.
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Fig. 3. Regions of origin of alien plant species.

Table 1. Alien plant species of the middle taiga of the Arkhangelsk region (Flora of the North-
East ..., 1974; Flora and Fauna of the Middle Taiga ..., 2003).

Latin name Common name Family Range
Acer negundo L. Manitoba maple Sapindaceae North America
. Garden Europe (almost entire Europe
Aconitum napellus L. monkshood Ranunculaceae outside of Russia)
Amelanchier spicata Low iunebert Rosaceae Atlantic-North American
K. Koch. ] y floristic region
) . Asia (Anatolia, Iran, Himalayas),
Anethum graveolens L. Dill Apiaceae North Aftica
Anthyllus Common Europe (forest steppe
macrocephala kidneyvetch Fabaceac and European steppes)
Wender. A p PP
Europe (south of the former
Arctium tomentosum European USSR, Mediterranean
Mill Woolly burdock|[ Asteraceae Basin, Western Europe), Asia
' (Caucasus, Soviet Central Asia,
Siberia, Far East)
. . Europe (southern regions),
Armoracia rusticana . . )
Horseradish Brassicaceae Asia (Caucasus,
P.G. Gaerth. o
Southern Siberia)
Artemisia iracunculus Wild tarragon Asteraceae Europe, Asia (steppes)
C . . . Asia (Siberia, Southern Far East,
Artemisia sieversiana Sieversian . .
. Asteraceae Soviet Central Asia,
Willd. wormwood . .
Mongolia, China)
Europe, Caucasus, Anatolia,
Atriplex patula L. Spear saltbush Amaranthaceae Siberia, North Africa,

North America
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Continuation of Table 1.
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Latin name

Common name

Family Range
Berteroa incana L. False hoary Brassicaceae Europe, Asia (forest steppe)
madwort
Western and Central Europe,
Caucasus, Crimea, Anatolia,
Bunias orientalis L Turkish Brassicaceae Soviet Central Asia,
' wartycabbage Western Siberia, all of the
former European USSR
except for its north
Caly stse‘g;]zeaeinﬂ ata Hedge bindweed | Convolvulaceae |Asia (Far East), USA, Australia
Calystegia sepium Hedge false Convolvulaceae | Asia (Far East), USA, Australia
ystegia sep bindweed ’ ’
Caragani;;borescens Siberian peashrub Fabaceae Asia (steppes)
Cichorium intybus L. | Common chicory Asteraceae Europe (Mediterranean Basin)
Europe (Central and Southern),
. . . Asia (Caucasus, Anatolia and
Conium maculatum L. | Poison hemlock Apiaceae West Asia, Kazakhstan, China,
Southern Siberia)
Europe (forest steppe and
. . steppes), Asia (Caucasus,
Echium vulgare L. Blueweed Boraginaceae Anatolia, Soviet Central Asia,
south of the Western Siberia)
Elodea ganadenszs American Hydrocharitaceae North America
Michx. waterweed
Epilobium American Onasraceae North America
adenocaulon Hausskn. willowherb & (Rocky Mountains)
Epilobium
pseudorubescens F\?vlislforv(s)/lslztr)liy Onagraceae North America
A.K. Skvortsov
Erigeron canadensis Canadian Asteracede North America
L. horseweed
Europe (Central Europe
Erysimum Wormseed ‘ and Atlantic Reglon), As1a'
cheiranthoides L mustard Brassicaceae (Caucasus, Soviet Central Asia,
' Siberia, Far East), North Africa,
North America
Euphorbia Cypr r Euphorbiacea Europe (Southern and Central)
cyparissias L. ypress spurge uphorbiaceae urope (Southe e
i i Asia (Caucasus
Galega orientalis Lam.| Eastern galega Fabaceae and South Caucasus)
Geranium sibiricum L. | Siberian cranesbill Geraniaceae Asia (Siberia, Far East)
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Continuation of Table 1.

Latin name Common name Family Range
Heracleum sosnowskyi Sosnowsky’s .
Manden. hogweed Apiaceae Caucasus
Imp atzen}if}l]clz:duly‘em Himalayan balsam | Balsaminaceae Asia (Western Himalayas)
Europe (Central Europe,
Mediterranean Basin), Asia
Lathyrus tuberosus L. Tuberous pea Fabaceae (Anatolia, Caucasus, Sovict
Central Asia, Western Siberia)
Lepidium densiflorum . . .
Prairie peppergrass Brassicaceae North America
Schrad.
Lotus {co‘marovzz Bird’s foot trefoil Fabaceae Southern Far East
Miniaev
Lupinus polyphyllus Large-@eaved Fabaceae North Amerlc'a
Lindl. lupine (Rocky Mountains)
Malus domestica Apple tree Rosaceae Asia (Soviet Central and
Borkh. PP East Asia, Caucasus, Far East)
Matrzcaliz)acdzscozdea Wild chamomile Asteraceae North America
Medicago varia . Europe, Asia, Africa
Martyn Hybrid alfalfa Fabaceac (Mediterranean Basin)
Europe (Western Europe, south
Sweet vellow of the former European USSR),
Melilotus officinalis L. Y Fabaceae Asia (Anatolia, Central and
clover . .
Soviet Central Asia, Iran,
Western Siberia)
Papaver iommferum Opium poppy Papaveraceae Europe (Mediterranean Basin)
Europe (Central Europe,
Pastinaca sativa L. Wild parsnip Apiaceae Mediterranean Basin),
Asia (Siberia, Caucasus)
Physocarpus opulifolia . .
! Common ninebark Rosaceae North America
(L.) Maxim.
Europe (southern regions),
Populus alba L. Silver poplar Salicaceae Asia (south of the Western
Siberia, Iran, Central Asia)
Europe (south-east),
Potentilla multifida L. Fes;tile;;?si\{ed Rosaceae Asia (Soviet Central, Central
d and East Asia, Siberia)
Rosa rugosa Thunb. Japanese rose Rosaceae Asia (Far East)
Sambucus racemosa L.| Red elderberry Adoxaceae Europe (mountainous regions)
Sap onarzioﬁi cinalis Common soapwort | Caryophyllaceae Asia (China)
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Continuation of Table 1.

Latin name Common name Family Range
Sisymbrium wolgense . . Europe (Lower Volga
M. Bich Russian mustard Brassicaceae and Lower Don)
Solidago canadensis L.| Canada goldenrod Asteraceae North America (Sonoran floristic

region and Rocky Mountains)

Europe (south-east of the
Western Europe, south-west of

Spiraca media Spirea Rosaceae the former European USSR),

Schmidt Asia (Soviet Central Asia,
Siberia, Far East)
Vicia sativa L. Common vetch Fabaceae Europe (Mediterranean Basin)

Ecological characteristic is an important part of the study of alien plant species and their
potential introduction into natural communities. According to the ecological scales of
D.N. Tsyganov (1983), widely used in works on geobotanic and bioindication, such species in our
study area were divided in 3 ecological groups by their increasing demand for nitrogen level in soil:
seminitrophilic, subnitrophilic and nitrophilic.

The seminitrophilic group includes species that grow on relatively nitrogen-poor soils:
Amelanchier spicata, Berteroa incana, Euphorbia cyparissias, Melilotus officinalis and Vicia
sativa. The subnitrophilic group includes species that grow on adequately nitrogen-rich soils:
Artemisia dracunculus, Caragana arborescens, Cichorium intybus, Impatiens glandulifera, Lupinus
polyphyllus and Populus alba (Table 1). The nitrophilic group includes species that grow on
nitrogen-rich soils: Sambucus racemosa, Arctium tomentosum, Armoracia rusticana and Solidago
canadensis. Among alien species, the subnitrophilic and nitrophilic ones are prevalent.

The groups of alien species with different requirements to the humidity factor can be classified
as follows:

1) humid-steppe with species gravitating to an insignificant deficit of moisture, such as
Artemisia dracunculus, Cichorium intybus, Euphorbia cyparissias, Melilotus officinalis;

2) subforest-meadow, which is a transitional group between humid-steppe and dry forest-
meadow, including the only species — Berteroa incana;

3) dry forest-meadow with mesophytic species gravitating to sufficient moisture, such as
Amelanchier spicata, Lupinus polyphyllus, Vicia sativa;

4) fresh forest-meadow, which is a transitional group between dry forest-meadow and humid
forest-meadow, with such species as Arctium tomentosum, Caragana arborescens, Geranium
sibiricum, Populus alba, Solidago canadensis;

5) humid forest-meadow with permezophytic species gravitating to a slight excess of moisture:
Aconitum napellus, Sambucus racemose;

6) humid forest-meadow, which is a transitional group between humid forest-meadow and wet
forest-meadow, including the only species — Armoracia rusticana,

7) wet forest-meadow with hygrophytic species inhabiting subaquatic landscapes, such as
Impatiens glandulifera;

8) shallow-water with hydrophytic species that are partially or completely submerged, such as
Elodea canadensis.

Thus, alien species have very different requirements, but the fresh forest-meadow group
includes the most species, e.g. G. sibiricum and P. alba. For clarity, their requirements in the
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ecological space can be represented in graphs that show the ecological ranges of some alien species
depending on soil moisture and nitrogen richness of the soil (Fig. 4).
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Fig. 4. Ecological ranges of Geranium sibiricum, Impatiens glandulifera, Lupinus polyphyllus,
Melilotus officinalis and Populus alba according to D.N. Tsyganov’s scales.

Our analysis showed that many alien species can grow under a wide range of conditions,
e.g. Solidago canadensis, Melilotus officinalis and Artemisia dracunculus. Meanwhile, Sambucus
racemosa, Populus alba, Aconitum napellus and Impatiens glandulifera are the most demanding

ones (Fig. 5).
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Fig. 5. Ecological ranges of Sambucus racemosa, Erigeron canadensis and Vicia sativa according
to D.N. Tsyganov’s scales.
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Coenotic role of alien species. The distribution of such species in the study area occurs within
the following types of plant communities: secondary forests (pine forests, coniferous-small-leaved
and small-leaved forests), floodplain meadows, upland meadows and fallows, recovering clearings,
roadsides and abandoned villages.

Pine forests with their ground cover dominated by cranberries, boreal dwarf shrubs and wavy
hair-grass are distributed on sandy terraces above floodplain of the Ustya and Kokshenga rivers
(Photo 1). They all are at different stages of pyrogenic and excisional successions. Presently, only
Lupinus polyphyllus (Photo 2) can usually be found in those communities, with a constancy of 25%;
it is worth noting that it was not recorded at all in pine forests in the 1990-2000s.
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Photo 1. Pine forest in the valley of the Photo 2. Lupinus pollyphyllus
Kokshenga River (photo by A.A. Chmykhov). (photo by A.A. Chmykhov).

Coniferous-small-leaved and small-leaved forests with the Finnish spruce hybrid, Scots pine,
downy and silver birches, grey alder and aspen are widespread in the study territory. These are
secondary forests forming in place of overgrowing fallows and clearings, with a diverse
composition of undergrowth and ground cover. Among alien species, L. polyphyllus was recorded
there, highly abundant in some places, with frequent findings of Arctium tomentosum, and single
findings of Sambucus racemosa. In comparison with the geobotanical releves of the 1990-2000s,
S. racemosa was recorded there for the first time, and the persistence of L. polyphyllus increased
from 5% to 30%.

Floodplain meadows in the valleys of the Ustya, Kokshenga and Zayachya rivers have 6 alien
species that were found with noticeable constancy in the tall grass-meadowsweet and mixed herbs
phytocenoses: L. polyphyllus, Calystegia sepium, Arctium tomentosum, Pastinaca sativa, Melilotus
officinalis and Heracleum sosnowskyi (Photo 3).
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Photo 3. Heracleum sosnowskyi Photo 4. Overgrowing fallow land
(photo by A.A. Chmykhov). (photo by A.A. Chmykhov).

Upland meadows and fallows are widespread in the study territory, covering former arable
lands and pastures, flat interfluves and their slopes (Photo 4). They are heavily infested with alien
species: for example, in some places the abundance of L. polyphylius reaches 75% of projective
cover, and the presence of Galega orientalis and Cichorium intybus has increased from 2-3% to 20-
25%. Erysimum cheiranthoides, Matricaria discoidea, Arctium tomentosum, Pastinaca sativa,
Heracleum sosnowskyi and Armoracia rusticana were also found here.

Communities of recovering clearings replacing recently cut pine and spruce forests have a
highly diversed herbaceous-shrub layer, composed of boreal, marginal meadow and weed species.
Lupinus polyphyllus and Epilobium adenocaulon are quite consistent and abundant there (Photo 5).

Abandoned villages left in the 1990s are quite common in the study area (Photo 6),
overgrowing with layered plant communities. They are heavily infested with alien species, 5 such
species being highly abundant according to our geobotanical records. In some villages, a tree stand
of alien Populus alba has formed. The shrub layer includes Caragana arborescens with a projective
cover of 10%, and Spiraea media with 5-15%. The herbaceous-shrub layer includes such common
species as L. polyphyllus that occurs in 38% of communities. Additionally, we found Heracleum
sosnowskyi. Unfortunately, it is impossible to analyze dynamics throughout a long period of time as
we do not have any geobotanical records for these villages for the 1990s.

Field roadsides are ruderal groups of shrubs and herbaceous plants, often with the alien species
among them, such as Populus alba, Heracleum sosnowskyi, Galega orientalis, L. polyphyllus,
Pastinaca sativa and Matricaria discoidea (Photo 7).

The modern distribution of some alien species in different types of plant communities, as well
as their distribution in the 1990-2000s is shown in Figure 6. The number of developed phytocenoses
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grew due to pine forests, where Lupinus polyphyllus became quite frequent, while the number of
species increased in floodplain meadows and decreased in other coenoses.

Photo 5. Lupinus pollyphyllus in a clearing (photo by A.A. Chmykhov).

Photo 6. Abandoned village (photo by M.B. Stevanovich).
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Photo 7. Matricaria discoidea DC on a field road (photo by A.A. Chmykhov).

The distribution of alien species populations differs in different landscape conditions. On the
Zayacheritsky key site (Fig. 7) located in the landscape of moraine-erosion plain that has been
actively developed for a long period, there is a wide distribution of almost all mentioned species.
Lupinus polyphyllus is almost ubiquitous in every community type. Heracleum sosnowskyi is
usually found in the Zayachya River valley, which can be explained by the presence of a cattle farm
and roads, stretching though the fields along the valley edge. Galega orientalis is widespread in
upland meadows, secondary forests and near field roads along them. Cichorium intybus is found
along roadsides, as well as in upland meadows and fallows of the watersheds of small tributaries of
the Zayachya River. Matricaria discoidea also grows along roadsides throughout the site, while
Melilotus officinalis and Epilobium adenocaulon are less frequent. The highest number of alien
species was observed in the center of the plot, especially at Research Station located on the site of a
former settlement and school, where alien tree and shrub species were planted more than 70 years
ago, so now Populus alba, Spiraea media, Caragana arborescens and Sambucus racemosa are
abundant there. H. sosnowskyi and L. polyphyllus are also common in the area.

The Chadromsky key site of the Educational and Research Station (Fig. 8) is located 50 km
north of the Zayachieritsky site, in the valley of the Ustya River. It is part of the landscape of large
river valleys with ancient alluvial deposits, which are characterized by thick forest coverage and
poor agricultural development, which slows down the penetration and naturalization of alien
species. In this area, the Ustya River floodplain is the most overgrown with alien species.
Calystegia sepium and Arctium tomentosum were recorded in its floodplain meadows;
L. polyphyllus was found in clearings and margins of pine forests; Matricaria discoidea was found
along a field road; while Populus alba is confined to an abandoned summer camp.

To assess the degree of alien species invasion in the study area by comparing it with other areas
of the middle taiga of the Arkhangelsk Region, we collected data on floristic areas (Schmidt, 2005;
Morozova, Tsarevskaya, 2010) for this subzone and calculated the share of alien species (Table 2).
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According to the floristic zones of this region (Schmidt, 2005), there are 6 districts in the middle
taiga: Kozhozersky, Severo-Dvinsky, Emetsky, Lachsky, Nyandomsky, and Vychegodsky (Fig. 9).
The largest number of 112 alien species (16% of the floristic list) was recorded for the Kozhozersky
district, which could be due to the proximity of the Northern Railroad, a rather good development of
the territory and the proximity of the valley of the large Onega River (Schmidt, 2005).
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Fig. 6. Map of abundance of alien plant species within the territory of the Zayacheritsky key site of
the Ustyansky Station.

The studied territory of the Ustyanskaya Educational and Research Station is located in the
Nyandomsky floristic region, with 51 alien species which is 8% of the total flora of the region.
The region has long been developed: in addition to a dense network of railroads and settlements,
there are many agricultural lands and very intensive forest cutting, all of which determines active
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invasion of alien species. According to our studies, 9% of alien species were found in the floristic
list of the Ustyanskaya Station, which is consistent with the data collected on the Nyandomsky
floristic region. A similar situation is observed in Emetsky floristic region, while in Vychegodsky
and Lachsky regions the share of alien species is smaller, about 4%, with the lowest (1%) share
observed in Severo-Dvinsky region (Table 2), which could be due to low density of settlements,
railroad and roads and rather highly swamped area.
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Fig. 7. Map of abundance of alien plant species within the territory of the Chadromsky key site of
the Ustyansky Station.
Conclusions

The study of the composition and characteristics of alien species of vascular plants is very
important and piques interest of many specialists, from ecologists and biologists to botanical
geographers. Despite the large number of publications on this subject, vast regions of Russia,
especially taiga regions, such as the Arkhangelsk Region, are barely covered by those studies.
The research that we conducted in the Ustyanskaya Educational and Research Station of the
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Geography Department of the M.V. Lomonosov Moscow State University allows us to make a
contribution to the better understanding of invasive species in the central part of the European
middle taiga and to draw some conclusions.
We identified 48 alien species in the study area, which is 9% of the floristic list of this region.
The taxonomic spectrum of the alien flora is dominated by Asteraceae, Fabaceae and Brassicaceae.
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Fig. 8. Number of alien plant species in different phytocoenoses in the 1990s and 2021.

Table 2. Proportion of alien species in the flora of floristic regions of the middle taiga of the
Arkhangelsk region (Schmidt, 2005; Morozova, Tsarevskaya, 2010).

Floristic resion Total number of Number of alien Share of alien
g vascular plant species species species, %
Kozhozersky 694 112 16
Emetsky 661 50 8
Severo-Dvinsky 672 8 1
Lachsky 592 22 4
Nyandomsky 631 51 8
Vychegodsky 618 25 4

About half of these species are widespread, and their natural range covers several continents,
with 23% of the species sourcing from North America and 20% sourcing from Asia.

The characteristics of alien species that were identified using the ecological scales are mainly
mesophytic and rather demanding to soil richness, which determines their role in the vegetation
cover of the middle taiga. They can easily spread in natural communities of floodplain meadows
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and upland meadows, fallow lands, and secondary forests. The residential areas and roadsides also
create favorable conditions for the spread of alien species and their invasion into new areas.

The analysis of the coenotic role of alien species revealed that most of them were inactive and,
therefore, were introduced to this territory intentionally. Out of the total 48 alien species of the
territory, only 15 had entered into natural communities. According to the Black Data Books, only
2 species (Heracleum sosnowskyi and Lupinus polyphyllus) act as transformer species that change
natural communities.

The distribution of alien species in rather severe biological and climate conditions of the middle
taiga is possible due to the migration paths along the valleys of large rivers, railroads that compose
a developed network, and due to a highly developed agriculture in Nyandomsky, Emetsky, and
Kozhozersky floristic regions.

’_‘- 0. 50 100 200 km ARKHANGELSK REGION

Fig. 9. Floristic zones of middle taiga in the Arkhangelsk Region (Schmidt, 2005). Legend: 1 —
Kozhozersky, 2 — Emetsky, 3 — Severo-Dvinsky, 4 — Lachsky, 5 — Nyandomsky, 6 — Vychegodsky.

At the local level, our study shows that the foci of alien species distribution are livestock farms,
tree and shrub plantings in settlements, especially near schools and dirt roads, where the
concentration and diversity of these species was found to be at their maximum.

In recent years, the influence of alien species in the study region has increased, and they have a
negative effect on local flora and vegetation, transforming natural ecosystems. If these studies are
continued, it will allow us to clarify and possibly to expand the knowledge on composition of alien
species, because a greater coverage of different types of communities and habitats will be available.
It will also help to track changes in the coenotic role of those alien species and to identify
potentially dangerous ones.

Funding. The work was carried out as part of the state task No. 121051100137-4 of the research
topic “Spatial and temporal organization of ecosystems under conditions of environmental
changes”.
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YYKXEPOJIHBIE BUbI COCYIUCTBIX PACTEIlII/Iﬁ
B ®PUTOLEHO3AX CPEJHEU TAUT'U APXAHI'EJIbCKOU OBJIACTHU*
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B crarbe paccMoTpeHa akTyanbHas poodiieMa pacipocTPaHEHHS Yy)KEPOIHBIX BHJIOB B PACTUTEILHOM
MOKPOBE CPEIHETACKHON TEPPUTOPHUH ApPXaHTENLCKOH O00JIaCTH, JIO HACTOSINEr0o BpPEMEHU He
WCCIIEIOBAHHON TOAPOOHO B OTOM  OTHOIIEHWH. Mcmonp30BaHBl  JaHHBIE MHOTOJETHUX
ounoreorpauIecKuXx HCCIIEAOBaHUNA Ha Y CThSIHCKOW y4eOHO-HAYYHOM CTaHIMHM TIeorpaduuecKoro
(daxynpTera MI'Y mmern M.B. JlomoHOCOBa B ApXaHTEIHCKOM OOJACTH M COOCTBEHHBIE TOJICBBIC
Marepuajibl, coOpanHeie B 2019-2022 rr. BhIfBICH C€OCTaB YyKEPOAHBIX BHJOB PacTCHUH,
MPOM3PACTAIOIINX HAa TEPPUTOPHH HCCIENOBAaHUS, NPOAHATU3UPOBAHBI WX TAKCOHOMUYECKAsS
MPHHAIICKHOCTh M DKOJOTO-reorpauueckue XapakTepUCTUKU. VICHONb30BaHbl  TPaHIIMOHHBIC
METOJBI IIOJICBOTO OOTaHHUKO-reorpaduueckoro oO0CACIOBaHHUS M KaMepallbHOW  00paOoTKH
MaTepuasoB C IPHUBIIEYEHHUEM HMIMPOKOTrO Kpyra HaAYYHBIX MYONUKAIU 1O OIIEHKE POJIN Ty>KepOIHBIX
BHJIOB B COOOIIECTBAX, MPOBEICH aHAJIN3 HKOJOTHYECKUX apeasioB BHIOB Ha OCHOBE IKOJIOTHYECKUX
mkan JI.H. IlpiranoBa, cocTtaBiieHbl KapThl MAaCCOBOTO MPOM3PACTaHUs Hamboliee pactpoCTPaHCHHBIX
Yy)KEPOIHBIX BHIOB Ha KIFOYEBBIX ydJacTKaxX TeppuTopuu. [IpoBemeHHoOe mcciemoBaHUE BBISBUIIO,
YTO 9y)KEPOJHBIE DPACTEHHS] B PACTUTENFHOM IIOKPOBE CpEOHEH TalTum ApXaHTeIbCKOW OOJacTH
B HACTOSAIIIEEe BPEMsI COCTABISIOT OKOIO 9% (hropucTruecKoro crucka, Ipy 3TOM OOJbIas WX 4acTh
3aHeceHa Ha TePPUTOPHUIO MPETHAMEPEHHO — B XOJI€ CEIhCKOXO3SUCTBEHHOTO MPUPOIONOIb30BaAHUS.
B TakcoHOMHYECKOM CIEKTpe UYKEPONHBIX BHIOB TIPEOONagaloT TPEACTABUTEIN CEMEHCTB
Asteraceae, Fabaceae, Brassicaceae, mpenmymiecTBeHHO BbIXomsl u3 CeBepHO AMepuku u A3um.
B neHOTHYECKOM OTHOIIIEHWH OHU PACIIPOCTPAHSIOTCS TJIABHBIM 00pa3oM B COOOIIECTBAX MONMEHHBIX
U CYXONONBHBIX IIyTOB W 3aJIeKed, BO BTOPHYHBIX JiecaX, a TaKkKe B aHTPONOTeHHBIX I[EHO3aX
B IIpeenax CenuTeOHBIX TEePPUTOpHA W BIONbL mopor. IlokasaHo, 4TO B CpemHETaeKHBIX pailoHax
o0yracTé 3HaYMMas OIS YyKEPOIHBIX BHJIOB BO (priope 00yclIoBIeHa HAIMYHEM JIOIHH KPYITHBIX PeEK,
Pa3BUTOH CETHIO JKEIE3HBIX JIOPOT M CTENEHBIO CEThCKOXO03SHCTBEHHON OCBOSHHOCTH.

Kurouegvle cnosa: qyxeponHbie BUABI PACTEHH, TAKCOHOMUYECKAN COCTaB, SKOJIOTO-I[EHOTHIECKUN
COCTaB, TeorpaduuecKre dJeMEHTHI, YKOJIOTHYECKUE IIIKAIIbI, PACTUTENFHBIE COOOIIECTBA.
Qunancuposanue. Pabora BbmonHeHa B paMkax roc3azaHust Ne 121051100137-4 temer HUP
«[IpocTpaHCTBEHHO-BpeMEHHAsl OpPTaHM3alWs HIKOCUCTEM B YCIOBHUSX W3MEHEHHH OKpYy)Karomei
CpempI».
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AJAIITUBHAA CIIOCOBHOCTD 1 SKOJOT'MYECKAA IVIACTUYHOCTD
COPTOB AAPOBOU MAT'KOU NIIEHUIBI JAJTBHEBOCTOYHOU CEJIEKIIUA
o PAAY NAPAMETPOB KAYECTBA 3EPHA
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B craTtee npencraBieHb! pe3ynbTaThl CPAaBHUTEIHHOIO aHAIN3a Ka4eCTBa 3€PHA HOBBIX COPTOB SIPOBOM
MSTKON MIeHuIbl amypckoi cemekumn — [ansl'AY 3 (pationupoan B 2021 r1.) u [Jamsl'AY 4
(mepenan B rocyaapcTBeHHOE coprouchbeiTanue B 2022 1.) ¢ paHee pallOHHPOBAaHHBIMH COPTaMH I10
JlaTlbHEBOCTOYHOMY PErmoHy MECTHBIMH copTamMu Amypckas 75, Amypckas 1495 u Hansl'AY 1.
3akiajKa MUTOMHHKOB TIPOM3BOJNWIIACH TIO CTAHJApPTHOW CXeMe B ceBooOopoTe jaboparopuu
CeNIeKIIMU  3epHOBBIX KynbTyp. HoBbeie copta [Janel’AY 3 u  Jlanel’AY 4 nyume panee
pailoHMPOBAaHHBIX IO CTEKJIIOBUIHOCTH, HATYPHOU Macce, KOJMYECTBY KJICHKOBUHBI U YHCITY MaICHHS.
Copt Jlansl'AY 3 sBnsercst Hanbosee KpyITHO3ePHBIM M3 U3YICHHBIX COpTOB. HOBBIE copTa 06magaroT
Oosiee BBICOKOI KOMITEHCATOPHON CHOCOOHOCTHIO M CTPECCOYCTOMYHMBOCTHIO IO PSIy IapaMeTpoB
T10 CpaBHEHMIO ¢ copTaMu Amypckast 75, Amypckas 1495 u lans['AY 1.

Kniouesvie cnosa: copt, macca 1000 3epeH, HaTypa, CTEKIOBHIHOCTh, KICHKOBHUHA, allb(a-amuirasa,
YHCIIO MAaJIeHUs, CeNeKIUs, THOPUIBI, pallOHNPOBaHHE.

EDN: 10.24412/2542-2006-2023-3-49-59

DOI: PBUOBE

YpokaitHOCTh U Ka4eCTBO 3€pHA IMIIEHUIIBI 3aBUCIAT OT MHOTHX (DAKTOPOB, KOTOPHIC CBOISATCS
K 3 rpynmnaMm: TEHOTHUIT (COPT), TMOYBEHHO-KIIMMATHYECKHE YCIIOBHS, TEXHOJIOTHS IMPOU3BOJICTBA.
Jlnst mostydeHHsl BBICOKOKQUECTBEHHOT'O 3€pHa HEO0OXOJMMO ONTHUMH3UPOBATh YPOBEHb ITHX
B3aMMOCBSI3aHHBIX Tpymn  ¢akropoB. Ocoboe 3HaYeHHWE B TIOBBINICHHWH M CTAOMIBHOCTH
YPOKaHOCTH W KauecTBa 3€pHAa HMEET CO3J[aHUE W HCIO0JIb30BAaHHWE BBICOKOTIPOYKTUBHBIX
9KOJIOTHMYECKH TUIaCTUYHBIX copToB (HoBoXatuHu m mp., 2022).

Hapsiny ¢ ypoxaitHocThio 00JbIlIOE 3HAYEHHE OISl CEIbCKOXO3SMCTBEHHOTO IPOU3BOJICTBA
uMeeT KauyecTBo mpousBoaumoro 3epHa (Kysemun, 2021). BeicOKOKauyecTBEHHOE 3€pHO HMEET
OOJIBIIYI0 CTOMMOCTb, MOXKET HCIIOJb30BAThCsl Ha MUIIEBBIEC LIETH, a €r0 CeMeHa MMelT Oosee
BBICOKHE IIOCEBHBIE KadyecTBa. Ha CBOWMCTBa NPOW3BOJMMOIO 3€pHAa OKAa3bIBAIOT BIIMSHUE
KaK T€HEeTUYEeCKHEe OCOOCHHOCTH COpTa, TaK U arpoOTEeXHUYECKHE U KIMMATUYECKUE YCIOBHS
€ro BhIpaIBaHUS.

[Torognpie yciaoBuss AMypcKoil 00IacTH MOTYT pPe3KO pazNuyarbcs B pa3Hble TOJBI M 10
KOJIMYECTBY TEIUIa, W TO KOJMYECTBY OCaaKoB. JlJis yCIOBHII HaIllero peruoHa HYKHBI COPTa,
obnanarolue He TOJIBKO MOTEHIIMAIBFHO BHICOKON YpO’KaHOCTHIO W XOPOIIMM Ka4eCTBOM 3E€pHA,
HO M BBICOKOW HKOJIOTMYECKOW TMMIACTHYHOCTHIO, OMPEENSIOneld CIOCOOHOCTh HHUBEIUPOBATH
oTpunaTenbHble (akTOpbl BHEIIHEW CpeAbl B MpoIlecce BbIpAIlMBaHUSA, O0NagaTh BBICOKOM
CTPECCOYCTOMYMBOCTHIO TIO OCHOBHBIM, HamOoliee BaXHBIM TEXHOJOTHUYECKUM IOKa3aTessM
kauectBa (Mumienko, 2022; Tepexun, 2021; Guttieri, 2001).

bonpiioe 3HaueHWe NPUOOpPETAIOT AJAaNTHUBHBIE COpPTa C TOBBIIIEHHONW HKOJIOTHYECKOMN
IUIACTUYHOCTBIO, oOnanaroniue CIIOCOOHOCTBIO Oonee 3¢ heKTUBHO HCIOJIb30BaTh
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OMOKIMMATUYECKUE PECypChl B OSKCTEHCHBHBIX ycioBHsiXx uX BboIpamuBanus (Eberhart, 1966;
bapkoBckasi, 2023). PaiioHnpoBaHHBIE COpTa JOJDKHBI COYETaTh B ce0€ BBICOKYIO YPOXKAHHOCTH
1 NOBBILIEHHYIO 9KOJIOTMUYECKYIO TNIACTUYHOCTb.

Onpenenenne 7K0JI0rMUecKOl IIaCTUYHOCTH IPOBOINTCS B pa3HbIX pernoHax Poccuu B niesnom
10 YPOKaHOCTH, 3JIEMEHTaM IPOIYKTUBHOCTU PACTEHUN U IO OT/EIbHBIM IOKa3aTesiM KauecTBa
3epHa (MamnoxoctoBa, 2019; Ucmarunos, 2022; . CarenjpikoBa, 2021).

Lenv u 3a0auu O0aHHO2O uccred06aHuss — W3y4UTh W CPABHHUTH AJaNTAIlMOHHBIE CBOWCTBA
COPTOB SIPOBOM MSITKOWM MIIEHUIBI cenekiuu JlampHeBoctouHoro ['AY 1o TeXHOJOTrHYECKUM
KauecTBaM 3epHa. BeiaBuTh mpeumyiectsa HoBoro copta Hansl'AY 4, kotopsiit Haxoautcs ¢ 2022
roJia Ha rOCy/IapCTBEHHOM COPTOUCHBITAHUH.

O0BEKT U METOIbI

IToces COpPTOB MHPOBOAWJICA Ha OIIBITHBIX IIOJAX I[aJ'IBHeBOCTOI-IHOFO TOCYyAapCTBCHHOT'O
arpaproro yausepcuteta (I'AY) B c. I'pubckoe Amypckoit obnactu. [1nomanp y9eTHBIX JSISTHOK —
10 m%. TloceB mpomsBomuncs cesnkoit CKC-6a, yoopka — xombaitnom Cammo-130 (doto 1, 2).
[TpoBeneHo M3yvYeHNE aaaNTAIIHOHHBIX CBOMCTB TEXHOJIOTHYECKMX Ka4eCTB 3€pPHA Y COPTOB SPOBOM
MsTKoM mmieHunbl ceneknuu JansaeBoctounoro ['AY ¢ 2020 mo 2022 rr. B kauectBe cranmapta
ucnoap30BaH copt Jans['AY 3.

g
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\ et
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®oto 1. YOopka celeKUMOHHbIX MUTOMHUKOB @010 2. CHONBl MHTOMHHMKA Majloro OTOOpa
koMOaitHom Camrmo-130 (doto H.M.Tepexuna). (doro H.M. Tepexuna). Photo 2. Haystacks at
Photo 1. Harvesting at the selection nurseries the small selection nursery (photo by
with a Sampo-130 harvester (photo by N.M. Terekhin).

N.M. Terekhin).
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[loronuble ycnoBHWs B TOJBl 3aKJQJKH OIBITOB CYIIECTBEHHO pasnuyainch. Haumboree
OonmaronpusaTHBIM ObLT 2022 TOJ ¢ YMEPEHHBIM KOJIMYECTBOM OCAJKOB C Mas MO HIONb (256 MM).
bonbiioe konauuecTBo ocankoB 3a 3ToT ke nepuoxa 2020 roxa (384 MM) NpUBENO K YXYALIEHUIO
kauecTBa 3epHa. B 2021 roxy ¢ Mas 1o HIOHb BBINAJIO YMEPEHHOE KOJMYECTBO OCAJIKOB, OJHAKO
B HIOJIE€ B TEpUOJl HalMBa 3epHa OOWiIbHble JNOXAU (160 MM) 3HAUMTENBHO CHM3WIM KayeCTBO
MOJIy4EHHOTO ypoykasi. I30bITOUHOE KOJMYECTBO OCAJAKOB B MEPHOJI CO3PEBAHUS M YOOPKHU SIPOBOM
MIICHUIB! SBJSIETCS OJHOW W3 TIABHBIX MpoOiieM Amypckoi obmactu. OgHUM W3 HampaBlICHUN
CEJICKIIMU B HAIlIEM PETHOHE ObUIO CO3/IaHue CKopocmenbix copToB. OaHako B nocieanue 20-30 jet
KJIMMAT CYIECTBEHHO M3MeHMICA. Ecim B koHIe XX BeKa KOJIMYECTBO OCAJKOB B MIOHE — Haydalle
nioJIsl ObUIO HE3HAUUTEIbHBIM, & B HEKOTOPbIE TOJbl B MIOHE MOIJIO cOCTaBiATh Bcero 0-15 mwm,
TO B HacTosiliee BpeMs OOWIbHBIE JOXKAM MOTYT BBINAJaTh BECh BErE€TALMOHHBIX IEPHO,
YTO 3aCTaBJSIET UCKATh HOBBIE HAIIPABJICHUS B CEJICKIIMU 3€pPHOBBIX B AMypcKoii oonactu (¢doto 3).

Oxcnepumenmanvnas yacms. 3a  TociaeAHME Sner B cucteMy [ocynapcTBEHHOTO
COPTOUCIIBITAaHUSI OBUTM TIEpeJaHbl JIBa HOBBIX copra cenekuuu JlampHeBocTouHOTO [AY.
Copt Hanmel’'AY 3 ycmemHo padionupoBan B 2020 romy U ompeneneH CTaHIapTOM Ha
rocylapCcTBeHHbIX coproydactkax. Hoseiid copt [Hanel'AY 4 ¢ 2022roma mnpoxoauT
rocy/lapcTBEHHOE COpTOHUCIbITaHue. M3ydyeHbl MOoKa3aTelu KauecTBa HOBBIX COPTOB B CPaBHEHHH
C palloOHMpPOBaHHBIMU paHee — Amypckast 75, Amypckas 1495 u Jlane’AY 1 —3a 3 nocneqnux roaa
Mo MATH HauOoJiee CYIIECTBEHHBIM IOKa3aTeNlsM KauecTBa: CTEKJIOBHMJIHOCTb, HAaTypHasl macca,
Macca 1000 3epeH, KIE€HKOBUHA, YUCIIO MaJACHUS.

®oto 3. lgerenue nmenuisl (poto H.M. Tepexuna).
Photo 3. Flowering wheat (photo by N.M. Terekhin).
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Pe3yJILTaTLI H oﬁcym}lenne

CrexnoBUAHOCTh 3€pHa sBisieTcsl napamerpoMm, onpenenseMbiM ['OCToM sl LEHHBIX U
CHJIBHBIX ~ COPTOB  muIeHHWIBl.  CTEKIIOBHIHOCTH  OMPEACISIeTCS  CIIOCOOHOCTBIO  3€peH
IIPOIlyCKaTh CBET. 3€pHa MOTYT ObITh Kak [po3pauHble  IEJIMKOM  (CTEKJIOBUIHBIE),
TaK U OTAEIbHBIMU Yy4acTKaMM (kesnro0ouku). Eciu 3epHO IUI0XO MpOMyCKaeT CBET WM BOBCE
SIBJIIETCS HENpPO3pauyHbIM, TO OHO Ha3bIBAE€TC MYYHUCTHIM. CTEKIOBUIHOCTb H3MEpSETCS B
npoueHTax. Yem OosbLIyI0 YacTh 3€pHA 3aHMMAET MpO3payHasi, CTEKIOBUJHAS 30HA, TEM BBILIE
CTEKJIOBUJIHOCTh. UeM BBbIlIE CTEKIOBUIHOCTb, TEM BBILIE Ka4eCTBO 3epHA. [10 JaHHBIM HEKOTOPBIX
aBTopoB (Kypauna, 1981), cTek10BUAHOCTD NOJOKUTENBHO KOPPEIUPYET C HATYPOHl, KOJIMYECTBOM
Oenka, KJIeHMKOBUHBI U ee KauecTBOM. W3 Tabnuipl 1 BUAHO, YTO JaHHBIN MPU3HAK BBIIIE Y HOBBIX
COpPTOB, YEM Yy paHee pallOHMPOBAHHBIX, KAaK B OJIaroNpusiTHbIE, TaK U B HEOJIAronpUsTHBIE TObI, a
TaKoke 1Mo cpeaHuM 3a 3 roga uccienaoanuii. Hoseie copra Hanel'AY 3 u Hans['AY 4 (dboTto 4, 5)
MMEJH ToKa3aTelb CTEKJIOBHIHOCTH 3€pHA B JIBa pa3a BhIIIE, YeM pallOHMPOBAHHbBIE B IPOIJIOM
Beke. ExerogHo mnapaMerpaMm CHJIBHBIX MIIEHHI] cooTBeTcTBoBan copT J[ans['AY 3 co
cTeKnoBUIHOCThIO 60% u Oosnee. B OnarompusiTHble ToAbl CTEKIOBUIHOCTH 3€pHa COPTOB
Hane’AY 1 u Amypckas 1495 nocturana 3HaueHMi, XapakTepHBIX JUIsl LEeHHbIX copToB (50% u
6oree), a y copra lanel’AY 4 ona cocrasisna 93%.

Tabauna 1. CTeKIOBUIHOCTh COPTOB SIPOBOM MIIEHUIBI cenekiuu JlampHeBocTtouHoro ['AY 1
HeKoTophle napamerpsl ux agantuBHocTu (%). Table 1. Vitreousness of spring wheat varieties of
the Far Eastern State Agrarian University selection and their adaptability parameters (%).

Lol Daionm- Komnenca- Crpecco-
Copr AP Min | Max | Cpennsisi TOPHAasA YCTOMYH-
poBaHusi
CIMOCOOHOCTH BOCTh

Awmypckas 75 1964 10 46 30.7 28.0 -36
Awmypckas 1495 1998 18 49 37.0 33.5 -31
Hans['AY 1 2005 12 54 37.0 33.0 -42
Hansl'AY 3 crangapt 2020 59 88 76.0 73.5 -29
Hane['AY 4 — 47 93 75.7 70.0 -46

Kommencatopnas cnoco6HocTh HOBBIX copToB Jlanel’'AY 3 u Jlans['AY 4 Bbiiie, yem y panee
paifonupoBaHHbIX. CIIOXKHBIE TOTOJHO-KIMMATUYECKHE YCIOBHs AMYpCKO oOmactu TpeOyroT
CO37aHMUSI COOCTBEHHBIX COPTOB, MAaKCHMAJbHO TPUCIOCOONIEHHBIX K MECTHBIM peausiM.
DTO0 cpeAHMii MMOoKa3aTenb 3a JBa rojla — caMblil ONaronpusTHBIA U caMblii HEOIArONMPUSITHBIN TOI.
Uem Oonpllle 3HaYCHHE JAHHOTO IMOKAa3aTens, TEM BBIIIE COOTBETCTBUE MEXAY I'€HOTHUIIOM COPTa
1 (haKTOpaMH CpeJIbl.

Jlydmielt CTpeccOyCTOMYMBOCTBIO MO CTEKIOBUAHOCTU 3epHa obmaman copT [dams['AY 3,
B 1O BpeMs kak [lanb[’AY 4 yctynman octanbHbIM copTaMm. CTpeccoyCTONYMBOCTBH OIpPEAENeTCs
pasHullel MeXay 3HAUYCHHEM IOKa3aTelss B caMOM ONarompusITHOM M CaMOM HEOIarompusTHOM
rojy, HO3TOMY UMEET OTPULIATENILHOE 3HaUeHue. YeM MeHbIlle €€ 3HaUYeHUe, TEM MEHbIIIee BIIUSIHNUE
OKa3bIBaIOT BHEIIHHME YCJIOBUS HAa €r0 BEIWYMHY, & 3HAUUT BBILIE CTPECCOYCTOMYMBOCTH COPTA.
JlaHHBIN TMMOKa3aTenb Ype3BhIUAHHO BaKEH B YCIOBUAX AMYpPCKOH 00JIacTH, BereTalMOHHBIC
YCIIOBHSI KOTOPOI MOT'YT 3HAUUTENbHO U3MEHSTHCS B PA3HbIE TOJIbI.
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®oto 4. Konoces copra Jans'AY 4 (poro H.M. Tepexuna).
Photo 4. Spikes of DalGAU 4 wheat (photo by N.M. Terekhin).

®oto 5. 3epHo copta Hansl'AY 4 (poto H.M. Tepexuna).
Photo 5. Grains of DalGAU 4 wheat (photo by N.M. Terekhin).
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Hatyphnas macca 3epHa sIBJSIeTCS OJHUM M3 OCHOBHBIX IOKa3aTesiel KauecTBa 3€pHA MIICHULIBI
U ompenensercs: B3BemmMBaHueM | jurpa 3epHa. Uem OoJjblie BEC OTMEPEHHOTO O0BEMa 3epHa,
TEM BBIIIE €r0 IUIOTHOCTb, BBINIOJHEHHOCTh M B KOHEYHOM HTOre Jydmie kadectBo. CoriacHo
I'OCTy 10840-2017 «Meton omnpenenenus HatypbD» (2019), 3epHO COOTBETCTBYET CUIIbHBIM
MIICHUIIAM TIpH Tokaszaresne cBbime 750 r/n, ueHHsiM — Oosee 730 r/m. HoBele copra moxazamu
0oJiee BRICOKOE Ka4eCTBO 110 JaHHOMY IPU3HAKY, YeM paHee pailoHupoBaHHbIe. OCOOEHHO CHIIBHEI
pa3nuuus MEXKIy HHMH B HEOJarompusTHOM TOAYy, KOTJa JBa HOBBIX COpPTa IO HAaType
COOTBETCTBOBAJIM IICHHBIM IIICHUIIAM, a paHEee PaiOHUPOBAHHBIC UMENH 00Jiee HU3KUE TIOKA3aTEeNN
(Tabmn. 2). B 6naronpustHoMm roay HarypHas macca Jane['AY 3 u Jlansl’AY 4 6buta Beimie 800 1/,
YTO COOTBETCTBOBAJIO TPEOOBAHUSM K CHJIIBHBIM IIIIEHHUIIAM, TOT/Ia KaK paHee palOHMPOBAHHBIC
HE COOTBETCTBOBAIH JJAJKE IICHHBIM.

KommneHcaTtopHas crmocoOHOCTH HOBBIX COPTOB Tak ke Obula Beime. Jlyumein
CTPECCOYCTOMYMBOCTBIO OOmaman crapelii  copr — Awmypckas 75. HoBwle copra wumenu
CTPECCOyCTOMUMBOCTH BbILIE, yeM Y AMypckoil 1495 u [lansl’AY 1, Ho Huke, yem y AMypckoit 75.

KpynHocTh 3epHa sBIsieTCss BaXKHBIM CBOWMCTBOM ISl €ro mepepaboTku. Takoe 3epHO Ooiiee
BBITOJIHO TIpM TPOU3BOJICTBE MYKH, a TiepepabaThiBafomas MPOMBIIUIEHHOCTh OTIAeT
MPEIIOYTeHHE UMEHHO COpTaM C KPYMHBIM 3epHOM. CopTa aMypcKOW CENeKIIMH HMETH Maccy
1000 3epen ot 24.2 t B HeOmaronpustHoMm 2020 roxy no 33.7 r B 2022 roxy (tabn. 3). Haunbonee
KpynHo3epHbIM siBisieTcst copT Hansl'AY 3, co cpeaneir maccoit 1000 3epen — 30.4 r. HaubGonee
Menkoe 3epHo (22.3r1) B cpemHeM 3a Tpu Toma Obutio 'y copra Jamel'AVY 4. Jlygmas
ctpeccoyctoiiunBocth otmedueHa y Jlanel['AY 4, torma xak Jlans['AY 3 moka3zanm MeHbIIYIO
CTPECCOYCTOMYMBOCTH MPU HAUOOJIbIIIEH KOMIIEHCATOPHOM CITOCOOHOCTH.

Tadoamna 2. HatypHas macca 3epHa COpTOB ApOBOM MIEHUIBI cenekiuu JlansHeBocTounoro 'AY
1 HEKOTOphIe mapameTpbl ux amantuBHoctu (r/7). Table 2. Natural grain weight of spring wheat of
Far Eastern selection and some parameters of its adaptability (g/l).

Copr Min | Max | Cpemnsn | MUV | crottmemocs
Amypckas 75 670 715 695.0 692.5 -45
Amypckas 1495 610 725 673.3 667.5 -115
HNanp'AY 1 610 740 683.3 675 -130
Hanel'AY 3 cranpapr | 740 810 786.7 775 -70
Hans['AY 4 730 805 775.0 767.5 -75

[Ipu pailoHupoBaHMM COPTOB CIIEAYET YYHUTBIBATH YAacCTOTY U CTaOMJIBHOCTH (POPMHUPOBAHUS
UMH BBICOKOKAYECTBEHHOIO 3epHAa. OCHOBHBIE XAPAKTEPUCTHKH TEXHOJOTHYECKUX JOCTOMHCTB
36pHa SApPOBOM MSTKOM IIIEHWIBI, IO KOTOPHIM JOJDKHA OLEHUBAThCS aJallTUBHOCTb, — 3TO
coJiepKaHWe U KauecTBO KJIEHKOBUHBI, — KpuTepuu, nponucanusie B [OCT P54478-2011 (2013;
Hosoxarun u np., 2022).

Iloka3zarenp KOIMYECTBA KIEHKOBHUHBI B 3€PHE SBJIICTCS UYPE3BBIUYAHO BAaXKHBIM, ITIOCKOJIBKY OH
UMeeT MPSMYI0 KOPPEeJSIHIo C cojiep kaHueM Oenka B 3epHe. HoBble copTa eXXeroJHo MOXKHO ObLIO
OTHECTH K IIEHHBIM I10 JaHHOMY Ipu3HaKy (25% u Gosee), a Jans'AY 4 B OnaronpusTHBIA Tof
COOTBETCTBOBAJI [0 KOJIMYECTBY KIEHKOBUHBI CUJIBLHBIM copTaM (28% u Gonee). Hanbosee crapblit
copT Amypckast 75 B HEONarompUATHBIA TOJ pE3KO CHUXKA KOJMYECTBO KJICWKOBUHBI, B
OJaronpusATHBIE TOJBl €€ KOJIMYECTBO COOTBETCTBOBANA CHIIBHBIM COPTaM M JIa)Ke€ MPEBBILIANIO
MOKa3aTeNl HOBBIX COPTOB spoBOM miieHUnbl (tadn. 4). Haubosblieil KkoMmeHcaTOpHOM
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cnocoOHOCcThIO OOmamaer copt Hamsl'AY 4 mpu A0CTaTodHO XOpOLIEH CTPEeCcCOyCTOMYMBOCTH.
MuHuManbHasi CTPECCOYCTOMUMBOCTh OTMEUYEHA y copTa Amypckas 75, y KOTOPOro KOJIMYECTBO
KJICHKOBHUHEI B 3CPHC 3HAYUTCIILHO MCHACTCA I'0J] OT rozia B 3aBUCUMOCTHU OT IMOT'OJHBIX yCJIOBI/II>'I.

Tabauna 3. Macca 1000 3epeH copToB sipoBOi MIIEHUIBI cenekiuu JlanpHeBocTtouHoro 'AY u
HEKOoTOphIie mapamerpsl ux amantuBHoctH (T). Table 3. Weight of 1000 grains of spring wheat of
Far Eastern selection and some parameters of its adaptability (g).

Comr | Min [ Max | Cpeuunn | Kopmercmoman || Conro
Amypckas 75 254 | 29.3 27.0 27.4 -3.9
Amypckas 1495 246 | 31.2 27.0 27.9 -6.6
Hamsl'AY 1 242 | 30.3 26.9 27.3 -6.1
Hansl'AY 3 cranpmapr | 27.4 | 33.7 304 30.6 -6.3
Hanel'AY 4 254 | 27.3 22.3 26.4 -1.9

Tabonuua 4. KoymuecTBO KIEWKOBUHBI B 3€pHE COPTOB SIPOBOM  MIIEHHIBI  CENEKLIHH
HansueBoctounoro ['AY u HekoTophie mapameTpsl ux agantuBHocTU (%).Table 4. The amount of
gluten in the grain of spring wheat of Far Eastern selection and some parameters of its
adaptability (%).

Copr Min | Max | Cpemss | OO | et
Awmypckas 75 23 36 30.3 29.5 -13
Amypckas 1495 20 26 23.3 23.0 -6
HNanp'AY 1 14 16 15.0 15.0 -2
Hansl'AY 3 crangapt 25 31 27.7 28.0 -6
Hans['AY 4 29 33 31.3 31.0 -4

Yucno naneHust XapakTepU3yeT aKTHBHOCTh ajb(a-aMuiasbl B 3€pHE M OKa3bIBaeT OOJIbIIOE
BIMSHME Ha KadyecTBO BbllleKaeMoro xiueba. Anbda-amuinaza sBiserca  (EepMEHTOM,
pacIleIUIAIONMM KpaxMan A0 MOHocaxapoB. HexenaTenbHbl, Kak CIHMIIKOM HHU3Kas aKTUBHOCTb
(depMeHTa, TpU KOTOpPOM paclleIuIeHHe Kpaxmaja I[POUCXOJUT MEJICHHO, TaK M CIHUILIKOM
BBICOKas, IPU KOTOPOM HMIET ObICTpBIN pacmaj Kpaxmana. ONTHUMalIbHBIM MOKa3aTeleM SBIISETCS
uHTepBan 250 cekyH/, 3a KOTOpbIH MPOMCXOJUT MaJeHUE IyaHCOHA B HccienyeMoM obOpasue. U3
TaOIUIBI 5 BUAHO, YTO CTapble COPTA XapaKTEepU3YIOTCs OOJIbIIeH aKTUBHOCTBIO 3TOro (pepMeHTa,
KOTOpblii B HeOmaronpusiTHoM 2020 rojxy CyIIECTBEHHO CHMXAeT KadyecTBO 3€pHa IO 3TOMY
napametpy. HoBeie copra Hansl'AY 3 u/lane’AY 4 Ommxke K ONTUMaJbHOMY 3HAUCHHIO, YeM
CTapble, paHee paliOHMpOBaHHbIE. KoMIEHCATOpHBIE BO3MOKHOCTH HOBBIX COPTOB BBIIIE, YEM Y
crapblIx. B TO ke BpeMs CTPEeCCOyCTOMYMBOCTH HUX HECKOJIBKO HMXKE, 4YEeM Yy paHee
paliOHUPOBAHHBIX.
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Tabdauma 5. Yucno maneHus copTtoB sipoBOM muieHUIbl cenekiuu JlansHeBoctouHoro I'AY u
HEKOTOphIe mapameTphl ux amantuBHocTH (cek). Table 5. Falling number of spring wheat of Far
Eastern selection and some parameters of its adaptability (sec).

Copr Min | Max | Cpexnsis KomnencaropHas CTupecco-
CIIOCOOHOCTD YCTOHYHBOCTH
Awmypckas 75 98 298 191.3 198.0 -200
Awmypckas 1495 61 210 111.7 135.5 -149
Jane['AY 1 62 258 128.0 160.0 -196
Hansl'AY 3 cranmapt | 105 336 211.1 220.5 -231
Jane['AY 4 138 397 242.0 267.5 -259
BreiBOABI

1. Hoseie coprta sipoBoit Msirkoi mmeHuIs! cenekiun JlanmsaeBoctounoro 'AY Jlans['AY 3 u
Jansl’AY 4 nydmre palOHMPOBAHHBIX paHEE IO CTEKJIOBUIHOCTH, HAaTYpHOW Macce, KIEHKOBUHE
u yucny naaenus. KomneHncatopHas ciocoOHOCTh 00OMX COPTOB BBILIE paHee PaliOHUPOBAHHBIX
10 CTEKJIOBUHOCTH, HATYPE U YUCIIE MAJICHHUS.

2. Copr Hanel’AY 3 — nHambonee KpymHO3epHBIM W3 W3ydeHHBIX. OH oOmamaer mydmiei
KOMIICHCATOPHOM CIMOCOOHOCThIO 1Mo mpu3Haky Macca 1000 3epeH, u y Hero Oojee BBICOKAs
CTPECCOYCTOMYHUBOCTD 110 MPU3HAKY CTEKJIOBUIHOCTh 3€pHA.

3. Copt Jans['AY 4 obnagaer HanOOIbIIIEH KOMIEHCATOPHON CIIOCOOHOCTHIO TIO KOJUYECTBY
KJIEMKOBUHBI, OH Jy4lIMd 10 cTpeccoycTonuuBocT 1mo Macce 1000 3epeH W KOJIMYECTBY
KJIEWKOBUHBI. B Hacrosimiee BpeMms 3TOT COPT NPOXOJUT TOCYJApPCTBEHHOE COPTOUCIIBITAHUE M
0 €ro pe3yabTaTaM MOXET ObITh pailoHHpOBaH B JlalbHEBOCTOYHOM PETHUOHE.

Qunancuposanue. PaboTa BbINONHEHAa B paMkax TeMbl ['oc3amanust «Co3laHue U HU3ydeHUE
HCXOJHOTO MaTepuala sSpoBOM MATKOM MIIEHUIIBI B YCIOBUSAX AMYpPCKOW 001acTu Ui MOTyYeHUs
BBICOKOYPOKaHBIX COPTOB MPOAOBOJILCTBEHHOTO Ha3HAUCHUS.
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Yield and quality of wheat depend on many factors, divided into 3 groups: genotype (variety),
soil and climatic conditions, production technology. To obtain grain of higher quality it is necessary
to optimize the level of these mutually dependent groups. Creation and use of high-yielding,
ecologically versatile varieties of wheat are of particular importance in the increase and stability of
yield and quality of grain (Novokhatin et al., 2022).

Along with yield, grain quality is also highly important for agriculture (Kuzmin, 2021). High-
quality grain is more expensive and can be used in food, while its seeds are of higher sowing
qualities. The properties of the produced grain are affected by genetic features of the variety, and
agro-technical and climatic conditions of its cultivation.

Weather of the Amur Region can vary dramatically in different years in terms of heat level and
precipitation volume. Our region requires varieties of wheat that have potentially high yields and
grain quality, as well as high ecological versatility, which determines their ability to level negative
environmental factors during their cultivation, and to have high stress tolerance in terms of the main
and most important technological parameters of quality (Mishchenko, 2022; Terekhin, 2021;
Guttieri, 2001).

Adaptive varieties with increased ecological versatility and ability to use bioclimatic resources
more effectively in extensive conditions of cultivation become more and more important
(Eberhart, 1966; Barkovskaya, 2023). The relesead varieties should have both high yield and
ecological versatility. The versatility is determined in different regions of Russia by yield, elements
of plant productivity and individual parameters of grain quality (Malokostova, 2019;
Ismagilov, 2022; Sagendykova, 2021).
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The aim of this work is to study and compare the adaptive properties of spring common wheat
varieties of Far Eastern State Agrarian University’s selection according to the technological
qualities of its grain, and to identify the advantages of the new variety, DalGAU 4, which was put to
the state variety trial in 2022.

Materials and Methods

The varieties of wheat were sown in the experimental fields of the Far Eastern State Agrarian
University in the village of Gribskoye, Amur Region. The area of survey plots was 10 m?.
The sowing was done with a SKS-6a seeder, the harvesting was performed with a Sampo-130
harvester (Photo 1, 2). Then, we studied the adaptation of technological qualities of spring common
wheat from the Far Eastern selection from 2020 to 2022, using DalGAU 3 variety as a standard.

Photo 1. Harvesting at the selection nurseries Photo 2. Haystacks at the small selection
with a Sampo-130 harvester (photo by nursery (photo by N.M. Terekhin).
N.M. Terekhin).

Weather varied significantly throughout the years of our study. The year of 2022 was the most
favorable one, with moderate precipitation in May-July — 256 mm. Meanwhile, in 2020, a high
precipitation (384 mm) during the same period deteriorated the grain quality. From May to June of
2021, there was moderate precipitation, however, a heavy one (160 mm) in July significantly
reduced the quality of the crop since it happened during the grain formation. Excessive precipitation
during the ripening and harvesting of spring wheat is one of the main problems in the Amur Region;
therefore, one of the breeding aims there was to create the early maturing varieties. However,
over the last 20-30 years the climate has changed drastically. At the end of the 20" century the
amount of precipitation from June to early July was insignificant, as little as 0-15 mm in June
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during some years, but nowadays heavy rains can continue throughout the entire growing season,
thus, forcing us to search for new directions in grain breeding in the Amur Region (Photo 3).

Photo 3. Flowering wheat (photo by N.M. Terekhin).

Experiments. Over the past 5 years, a couple of new varieties of Far Eastern University
selection were sent to the state variety testing system. DalGAU 3 was successfully released in 2020
and defined as a standard in the state variety plots. The new variety, DalGAU 4, has been under
testing since 2022. Over the last 3 years, the 5 most important quality parameters of new varieties
were studied in comparison with previously released ones, such as Amurskaya 75, Amurskaya 1495
and DalGAU 1. These parameters are as follows: vitreous, weight, 1000 grain weight, gluten, and
falling number.

Results and Discussion

Grain vitreousness is a parameter defined by government standard for valuable and strong
wheat varieties. It is determined by the ability of grains to transmit light: grains can be entirely
transparent (vitreous) or partially transparent (with yellowed patches, Rus. “zheltobochka”); a grain
that barely transmits light or does not transmit it at all is called powdery. Vitreousness is measured
as a percentage: the greater the proportion of transparency, the higher the vitreousness, therefore,
the higher the vitreousness, the higher the quality of the grain. According to some authors
(Kurdina, 1981), vitreousness is positively correlated with grain unit, amount of protein, gluten and
gluten quality. Table 1 shows that this trait is higher in new varieties than in previously released
ones, both in favorable and unfavorable years, as well as the average for 3 study years. The grain
vitreousness of the new varieties DalGAU 3 and 4 (Photo 4, 5) is twice higher than of those

ECOSYSTEMS: ECOLOGY AND DYNAMICS, 2023, Vol. 7, No. 3



ADAPTIVENESS AND ECOLOGICAL VERSATILITY OF SPRING COMMON WHEAT ... 63

released in the 20" century. Every year, DalGAU 3 corresponded to the parameters of strong wheat
because its vitreousness was 60% or even higher. In favorable years, the vitreousness of DalGAU 1
and Amurskaya 1495 reached that of the valuable varieties (i.e. 50% and more), while peaking up to

93% in DalGAU 4.
Compensatory ability of new varieties DalGAU 3 and 4 is higher than that of previously

released ones. The complex weather and climate conditions of the Amur Region require our own
specific varieties that could be highly adapted to such environment. This is the average indicator for
2 years, i.e. the most favorable and the most unfavorable years. The greater the value of this
indicator, the higher the correspondence between the genotype of the variety and the environment.

Table 1. Vitreousness of spring wheat varieties of the Far Eastern State Agrarian University
selection and their adaptability parameters (%).

. . Compensatory| Stress
Variety Release year| Min | Max | Average ability tolerance
Amurskaya 75 1964 10 46 30.7 28.0 -36
Amurskaya 1495 1998 18 49 37.0 33.5 -31
DalGAU 1 2005 12 54 37.0 33.0 -42
DalGAU 3 (standard) 2020 59 88 76.0 73.5 -29
DalGAU 4 - 47 93 75.7 70.0 -46
{ : -
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Photo 4. Spikes of DalGAU 4 wheat (photo by N.M. Terekhin).
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DalGAU 3 had the best stress tolerance in terms of grain vitreousness, while DalGAU 4 turned
out to be inferior to the other varieties. Stress tolerance is determined by the difference between the
value of the indicators in the most favorable and the most unfavorable years; therefore, it has a
negative value. The lower its value, the less influence the environment has on it, and thus the higher
grows the stress tolerance of the variety. This is extremely important in the conditions of the Amur
Region where vegetation conditions vary significantly in different years.

Natural grain weight is one of the main indicators of wheat grain quality, determined by the
weight of 1 liter of grain: the greater the weight, the higher its density, plumness and, eventually,
quality. According to the government standard (Government standard ..., 2019), the grain is
considered strong when its index is higher than 750 g/l, and is considered valuable when it’s higher
than 730 g/l. The new varieties showed higher quality than previously released ones; the differences
between them were especially noticeable in the unfavorable year, when the two new varieties
corresponded to valuable wheat by their grain unit, while the previously released varieties had
lower indicators (Table 2). In a favorable year, the natural weight of DalGAU 3 and 4 was above
800 g/l, thus meeting the requirements for strong wheat, while the previously released ones did not
even meet those requirements.

Photo 5. Grains of DalGAU 4 wheat (photo by N.M. Terekhin).

Compensatory ability of new varieties also turned out to be higher. It was the highest for the old
variety Amurskaya 75; meanwhile, the new varieties had a stress tolerance higher than that of
Amurskaya 1495 and DalGAU 1, but lower than Amurskaya 75.

Grain coarseness is an important parameter of its processing. Coarse grain is more profitable in
flour production, and the industry prefers varieties with larger grains. The mass of 1000 grains of
Amur selection was 24.2 g in unfavorable 2020, and 33.7 g in 2022 (Table 3). DalGAU 3 is known
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for the largest grain, with an average mass of 1000 grains equal to 30.4 g. DalGAU 4 had the
smallest grain (22.3 g) for three years in average. The best stress tolerance was observed in
DalGAU 4, while DalGAU 3 showed less tolerance, while having the highest compensatory ability.

Table 2. Natural grain weight of spring wheat of Far Eastern selection and some parameters of its
adaptability (g/1).

Variety Min | Max | Average | Compensatory ability | Stress tolerance
Amurskaya 75 670 | 715 695.0 692.5 -45
Amurskaya 1495 610 | 725 673.3 667.5 -115
DalGAU 1 610 | 740 683.3 675 -130
DalGAU 3 (standard) | 740 810 786.7 775 -70
DalGAU 4 730 | 805 775.0 767.5 -75

When releasing the varieties, the frequency and stability of their formation of high quality
grains should be taken into account. The main parameter of the technological merits of the grain of
spring common wheat (that defines its adaptability) is the content and quality of gluten, a criteria
that is part of the government standard (Government standard ..., 2013 Novokhatin et al., 2022).

Table 3. Weight of 1000 grains of spring wheat of Far Eastern selection and some parameters of its
adaptability (g).

Variety Min | Max | Average | Compensatory ability | Stress tolerance
Amurskaya 75 254 1293 27.0 27.4 -3.9
Amurskaya 1495 246 | 31.2 27.0 27.9 -6.6
DalGAU 1 242 1303 26.9 27.3 -6.1
DalGAU 3 (standard) | 27.4 | 33.7 30.4 30.6 -6.3
DalGAU 4 254 | 273 223 26.4 -1.9

The amount of gluten is extremely important because it directly correlates a with the protein
content of the grain. By this parameter only, every year new varieties could be classified as valuable
ones (with 25% or more), while the amount of gluten (28% or more) made DalGAU 4 a strong
variety in a favorable year. The oldest variety, Amurskaya 75, lost a lot of gluten in an unfavorable
year; in favorable years, however, gluten amount corresponded to strong varieties and even
exceeded the parameters of new varieties (Table 4). The DalGAU 4 has the greatest compensatory
ability and a fairly good stress tolerance. Minimal tolerance was noted in the Amurskaya 75,
the amount of gluten of which varied significantly from year to year depending on weather.

Hagberg falling number characterizes the activity of a-amylase in grain, influencing greatly
the quality of bread. This amylase is an enzyme that breaks starch down into monosaccharides.
Enzyme activity that is too low, which causes starch to break down slowly, and enzyme activity that
is too high, which causes starch to break down quickly, are both highly undesirable. The optimal
indicator is the interval of 250 seconds during which the press would fall in our test sample. Table 5
shows that old varieties are characterized by greater enzyme activity, which significantly reduced
the quality of grain in the unfavorable 2020. The new varieties DalGAU 3 and 4 are closer to the
optimal value than the previously released ones, and the compensatory abilities of the new varieties
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are higher than those of the old ones. At the same time, the stress tolerance of new varieties is
somewhat lower than that of previously released ones.

Table 4. The amount of gluten in the grain of spring wheat of Far Eastern selection and some
parameters of its adaptability (%).

Variety Min | Max | Average | Compensatory ability | Stress tolerance
Amurskaya 75 23 36 30.3 29.5 -13
Amurskaya 1495 20 26 233 23.0 -6
DalGAU 1 14 16 15.0 15.0 )
DalGAU 3 (standard) 25 31 27.7 28.0 -6
DalGAU 4 29 33 31.3 31.0 -4

Table 5. Falling number of spring wheat of Far Eastern selection and some parameters of its
adaptability (sec).

Variety Min | Max | Average | Compensatory ability [ Stress tolerance
Amurskaya 75 98 298 191.3 198.0 -200
Amurskaya 1495 61 210 111.7 135.5 -149
DalGAU 1 62 258 128.0 160.0 -196
DalGAU 3 (standard) | 105 | 336 211.1 220.5 -231
DalGAU 4 138 | 397 242.0 267.5 -259
Conclusions

1. New varieties of spring common wheat of the Far Eastern State Agricultural University
selection, such as DalGAU 3 and DalGAU 4, are better than previously released varieties in such
parameters as vitreous, weight, gluten and falling number. Their compensatory ability is higher than
previously released varieties in such parameters as vitreous, grain unit and falling number.

2. DalGAU 3 is the coarsest among the studied varieties. It has a better compensatory ability
judging by the 1000 grain weight, and it has a higher stress tolerance judging by its grain
vitreousness.

3. DalGAU 4 has the highest compensatory ability for the amount of gluten, and the highest
stress tolerance for the 1000 grain weight and gluten. Currently, this variety is undergoing state
variety testing, the results of which can potentially allow it to be released in the Far East Region.

Funding. This work was carried out as part of the state task “Creating and Researching the
Original Material of the Spring Common Wheat in the Conditions of the Amur Region to Obtain
Highly Profitable Food Varieties”.
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B cratbe npencraBiieHbl pe3yabTaThl CPABHUTEINBHOIO aHAIN3A KA4ECTBA 3e€pHA HOBBIX COPTOB SIPOBOH
MATKOW TIIeHUIBl aMmypckoit cenekiun — Hamel’AY 3 (paiionupoBan B 20211.) m Hame['AY 4
(mepenaH B TocymapcTBeHHOe coproucmbeiTanue B 2022 T1.) ¢ paHee pailOHUPOBAaHHBIMH COPTaMH IO
JanbHEeBOCTOUHOMY PErMOHY MECTHBIMU copTaMu Amypckas 75, Amypckas 1495 u Hans['AY 1.
3axiazKa MUTOMHHMKOB IIPOM3BOAMJIACH IIO CTAaHAAPTHOH cXeMe B ceBooOopore mabopaTopuu
cenekuu 3epHOBbIX KynbTyp. Hosble copta Hanel’AY 3 u  Jansl’AY 4  nyume panee
pailoHMPOBaHHBIX IO CTEKJIIOBUIHOCTH, HATYPHOU Macce, KOMMYECTBY KJICHKOBUHBI U YHCITY HaACHUS.
Copr Hansl’AY 3 sBnsiercs HanOosee KpyIMHO3EPHBIM U3 H3y4eHHBIX cOpToB. HoBEIE copTa 00nanator
Oonee BBICOKOW KOMIIEHCATOPHOM CIIOCOOHOCTBIO M CTPECCOYCTOMUYMBOCTBIO IO Py IapaMeTpoB
10 CpaBHEHMIO ¢ copTamu Amypckas 75, AMypckas 1495 u lans[’AY 1.

Kurouesvie cnosa: copt, macca 1000 3epen, HaTypa, CTEKIOBHAHOCTh, KIEHKOBHHA, anb(a-aMmiasa,
YHCJIO MAACHUs, CEIEKIHs], THOPUIbI, pAOHUPOBAHHE.

Qunancuposanue. Paborta BbIloTHEHa B paMkax Tembl loczamanus «Co3gaHue W H3ydeHHe
HCXOJHOTO MaTephasia SPOBOM MATKOM MIIEHUIBI B YCIOBUSAX AMYPCKOH 001acTH Uil HONTydYeHHS
BBICOKOYPO’KaifHBIX COPTOB MPOIOBOJILCTBEHHOI'0 HA3HAUCHHUSD).
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B Poccum MHOXECTBO MNTHII MOrwOAeT HA JUHUSAX DJEKTpoIepeaad OT TOPaKCHHS TOKOM.
HeunzonupoBaHHbIE TOKOBEIYIIME JIEMEHTHI (TIPOBOAA M KOHTAKTHI) U 3a3€MJIEHHBIE OIIOPHBIE CTONKH
W TpaBepChl IS NTHUI[ JIETKOJAOCTYMHBL. Ecim nTHIla KacaeTcs 3a3eMIIMIONIEro 3JIEMEHTa |
3JIEKTPUUIECKOTO MPOBO/IA, TO TIPOMUCXOANT 3aMBIKAHHE TN, B PE3yIbTATE YETO NTHUIIA MTOTyJaeT yaap
TOKOM, KOTOpBIH, KaK TpaBWIO, cMepTelieH. PaccTosHne MeXAy MPOBOIOM W YIJIOM 3a3eMIIEHHOM
TpaBepcel cocTaBisieT 15-25 cMm, YTO COOTBETCTBYET pa3Mepy Tena HeOompmod mNTHIBL. Pexe
MPOMCXOIUT 3aMbIKAHWE MTHIAMH LENH MEeXKIy NPOBOJaMH — TPOMEXKYTOK Mexay Qazamu
CYIIECTBEHHO OOJIBIIIE, 3TO OMACHO JIJIsl KPYIMHBIX BUJIOB MTHII.

Jluamm 3nekTponepenad MPEACTaBIAIOT COOOH HEOThEMIIEMYIO YacTh TEXHOTEHHOro JaHAamadTa
HenTpanmproro Heueprnoszembs. Ha ceBepe MoCKOBCKO 00J1aCTH, TE paciojiaraeTcsl CHCTeMa 0co00
OXpaHAEMBIX TPUPOAHBIX TeppuTopuii «JKypaBiuHas poAwHa», HWMEETCS pa3BHTasg CeTh JMHHUMA
JJeKTpoIiepead C Pa3InIHBIMU XapaKTepUCTHKaMH. /0 yCTaHOBKM NTHIIE3AIIUTHBIX YCTPOWCTB B
2015-2017 rT. 1 3aMeHbl HEW3OJIMPOBAHHBIX MPOBOIOB HA CAMOHECYIIHME W30IMPOBAaHHBIE MPOBOJA
rubenp OTHUI] OT MOpPaXeHHWsS TOKOM 37IeCh OTMedasiach 4dacTo. Kpome Toro, cymiectByeT emié psa
HEraTUBHBIX (aKTOPOB, BBI3BIBAIOMINX THOENs NTHI. Hacrosmas crates SBIseTCS TEPBBIM
00001IIeHNEM TTPUYHH dTUX SBJICHHI.

Kurouegvie cnosa: nruupl n JIDII, mTHIE3anUTHBIE YCTPOWCTBA, CaMOHECYIIHME H3OJIMPOBaHHBIC
MIPOBO/IA, TEXHOT€HHBIN JTaHAIIa(T.

DOI: 10.24412/2542-2006-2023-3-70-81
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B Poccum gecATkM MWUIMOHOB TTHII €XKETOJHO THOHYT Ha BO3IYIIHBIX JIMHUSAX
anekrponepenad. B cBo€ Bpems Ha Tepputopuun ObiBiiero CCCP maccoBo ycTaHaBIMBalu JTUHUH
anekrponepenau (JIDII) Ha Kkene300€TOHHBIX OMOPax CO IITHIPEBBIMH H30JIATOPAMH U
HanpspkenueM 6-10 kB. Okazanoch, 4To Takas KOHCTPYKIMS OmacHa Ais ntull. HenzonupoBaHHbIe
TOKOBEYIIHE DJIEMEHTHI (IIPOBOJA M KOHTAKThl) M 3a3€MJIEHHBIE OMOPHBIE CTOWKH U TPaBEPCHI
OKa3aJIMCh JIETKOJAOCTYMHBIMHY JUTsl ITHIL. EC 0/1Ha UM HECKOJBKO CAIATCS MEXKAY 3a3€MIISIOIIUM
AJIIEMEHTOM U DIIEKTPUYECKHM TMPOBOJOM, MPOUCXOJIUT 3aMbIKaHUE LEMH, NTHIA TOJydaeT yaap
TOKOM, KOTOPBIH, Kak MpaBWiIo, CMepTeNeH. PaccTosiHe MEXIy MPOBOJAOM U YIIIOM 3a3eMIIEHHOM
TpaBepchl cocTaBiseT 15-25 cM, UTO COOTBETCTBYET pa3Mepy Tella U pa3Maxy KpbUIbeB HEOOIbIION
nTuiel. He Tak 4acTo mMpoMCXOAMUT 3aMblKaHWE NTUIIAMH LEMU MEXIy MPOBOJAAMH, — MPOMEKYTOK
Mexay (azaMu CyIIeCTBEHHO OO0JIbIlle, OH MPUMEPHO PaBEH pa3Maxy KPbUIbEB KPYIMHOW MTHIIBI —
aucta uiu opna (CanrtsikoB, pxamup3oes, 2015).

[Itunel AUHAMHYHBL, HMMEIOT BHIOCTEeNU(UUECKOE TMOBEACHHE, OONagaloT pPa3TUYHBIMU
MOP(OJIOTHIECKUMH U (PU3HOTOTUYECKUMH OCOOEHHOCTSMH, IO3TOMY CIEKTp KOMOWHAIIHIA
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koHTakTOB ¢ JIDII BecbMa mupoxk.

KapTtuna rubenu pa3inuyHbIX BHIIOB MTHUI] B Pa3HOE BPEeMs rojia B KOKJIOM U3 OCHOBHBIX THIIOB
naHamadTOB CYIIECTBEHHO OTIMYaeTcs. Ha xapakrep W 4acTOTy TUOENM OKa3bIBAIOT BIIHSHHE
U KOHCTPYKTHUBHBIE 0COOEHHOCTH KpeNEXHbIX KOHCTpYKIHit onop (CanteikoB, xamup3oes, 2015).

[IpusnekarenpHocts JIDII mys nTun oOycioBiieHAa B NEPBYIO OYEPEIb HUX BO3BBILICHHBIM
MOJIOKEHUEM M 3alIUIIEHHOCTHIO OT HA3€MHBIX XWIIHUKOB. JIMHHUM 3JIeKTponepeaay, moACTaHIIUN
Y pacipeeTuTeIbHbIE YCTPOMCTBA BCTPAUBAIOTCA B SKOCHCTEMBI M YaCTHMYHO 3aMEIIaloT cOoO0Oi
KOMIIOHEHTHI )KUBOU M HEXHUBOU MPUPOBL. [ITHIBI pa3iHUHbIX 9KOJIOTUYECKUX TPYII UCTOJIb3YIOT
JIDII B kauecTBe YKPBITHH OT BparoB M HEMOTOJbI, MECT OT/bIXa, BHICMATPUBAHUS M TIOCIAHUS
no6br4m, rue3oBanus u qp. (Canteikos, 2003).

B otkpeiThix nanpmadrax cucremsl JIOII ¢gopmMupyloT mpexje HECBOMCTBEHHbBIE 3TUM
nauamadpTaM dJIEKTPOCETEBbIE OPHUTOKOMIUIEKCH «JIDII-3aBUCUMBIX» NTHI], TPEICTABICHHbBIE
MPEUMYIIECTBEHHO JIEHAPO(DUIbHBIMA BHJAMHU, a TakKXKe BHUJAMU, OOUTAIONIUMH B Topax
(Canteixos, 2003).

I'pynny «JIDII-ys3BuMBIX» OTUL 00pa3yroT BuAbl u3 cocraBa «JIDII-3aBUCHMBIX» MNTHLL,
0COOM KOTOPBIX TMpH B3auMOJEHCTBUM ¢ HeuzohaupoBaHHeiMH JIDII monBepraiorcs pucky
CMEPTENBbHOTO AJeKTponopakenust. «JIDI1-3aBucuMbIe» MTHITBI — BUABI, 0OCOOM KOTOPHIX B KaKOM-
00 TEPHOJI CBOETO KU3HEHHOTO ITMKIA JTMOO B TEUEHHWE BCEH CBOCW JKM3HU DKOJOTUYECKH
cBs3anbl ¢ JIDII HACTONBKO, YTO Jake P HATMYUHN UCXOTHBIX TPUPOTHBIX CYOCTPaTHBIX aHAJIOTOB
(mepeBbeB, KYCTapHHUKOB, BO3BBIIICHUNM penbeda, TOp, CKajd, OOPHIBOB) HEPEAKO OTIAOT
npenanouTeHue onopam u nposoaam JIDII u unbIM anekTpocereBbIM 00bekTaM. Beero u3 789 Bunon
nTuil, ykazanHeix B Criiucke ntui Poccniickoit deneparuu (Ko6auk u mp., 2006), B «Crucox JIDII-
ysi3BUMBIX rtut] Poccuny (2016) BraroueHo 266 BUIIOB.

Mexnynapoansle obs3atenbctBa Poccun B cepe mpenoTBpaieHus: yrpo3 KUBOTHOMY MUPY
MTOATBEPIKICHBI TTpHU paTuuKauu «KoHBEHIIMH 0 OMOIOTHYECKOM pa3zHooOpa3um» (DenepanbHbIi
3aKOH ..., 1995a). Dxkcmyaranmst JHHAR — JJIeKTporiepenad  0e3  NTUIE3allUTHBIX U
NTUIICOTIYTUBAIOIIMNX YCTPOUCTB B Poccun sBisieTca HapymieHueM cT. 28 denepanbHOro 3akoHa
«O xxuBoTHOM Mupe» (19956).

K coxanenuto, obopynoBanue JIDII nrunesamutHbeiMu ycTpolictBamu (doto 1) u 3aMeHa
cTapbix KOHCTpyKiuii JIDII Ha coBpeMeHHbIe, HE OMacHble AJIs NTHUI], MPOXOAUT Jalieko He Be3Je,
YTO CBA3aHO KaK C HEXBATKOW CPEICTB, TaK U C HE3aMETHOCTHIO MpOOJEMBbl M3-3a HEJOCTaTKa
Hay4HBIX HCCIJIEIOBAHMI 110 ITOU TEME.

W3BectHbiii opuutosior JI.B. ManoBuuko mumetr: «Bo BpeMs Hamux IOJEBBIX paboT B
2006/2008 rr., Ha MOAKOHTPOJBHBIX Yy4acTKax ypouumia JlyHma AmnaHaCEHKOBCKOTO pailoHa
CraBpomnosbckoro kpasi noru6mnu 246 ocobeit pazubix BUA0B ntull. Cpeau HUX yalle BCEro ruOHyT
nebeny, NeauKaHpl, OakiaHbl, 4Yalky, LamiM. Tak, B KOHIe Magd — B wuroHe 2007 ObLIO
3aperucTpUPOBAHO MHOKECTBO MoruOmux nrtuil: 11 nebeaei-mnmyHoB, JBa PO30BHIX MEIUKAHOB,
3 oonplInx OakiiaHa, 4 Maible Oenble Harid, 1 meranka. Takas exeromHas ruOeias OTUL ObLIa
3ameueHa nucunamu. B 2007 rony Henaneko oT A1aMObI ocenuiach ofHa napa, B 2008 roay 3 mapsl
mucui]. OHU KOPMATCS TOTHOLMIUMU MTULIAMH, O YEM CBUAETEIHCTBYIOT OCTATKH CHEICHHBIX MTHII.
Tak, guem 9 wurons 2007 roma, mapa nebenell BO3Bpallalach MOCIE KOPMEXKH Ha OTHABIX.
[Ipu cHMXEHUU, OHM HE 3aMETHJIM TMPOBOJA, KOTOPBIE CIMBAIOTCA C MOBEPXHOCTHIO BOJBI U
MOTUONM TPU CTOJKHOBEHUU C HUMH. Y3Ke uepe3 3 JIHA OT HUX OCTajcs TOJbKO CIlie]] TEPhEB.
V nucun 6b11 HacTosmui mup!» (DnekTpudeckas cMepTs ..., 2008).

Jluauu snexTpomepenad MPEACTAaBIAIOT COOON HEOThEMIIEMYIO YacTh TEXHOTEHHOTO
nanmmadta [entpansHoro HeuepHoszembsi. Ha ceBepe MockoBcko#t o0nactu, rie pacroiaraercs
cucTemMa 0co00 OXpaHSEMBIX MPUPOIHBIX TEPPUTOPH «JKypaBiuHas poaUHAY», UMEETCS pPa3BUTAs
CEeTh JIMHUH 3JIEKTpONEpeIay ¢ pa3IMYHbIMU XapaKTEPUCTUKAMH.

OKOCHUCTEMBI: OKOJIOI'NA 1 AMHAMUKA, 2023, Tom 7, Ne 3
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®oro 1. [Ituniezamuraeie ycrpoiictBa (hoto O.C. 'puHUYeHKO).
Photo 1. Bird diverters (photo by O.S. Grinchenko).

3aka3zHuk «KypaBnuHas poauHa» uMmeeT craryc KiroueBoil OpHHUTOJIOTMYECKOW TEPPUTOPUU
Poccun. 3mech rHe3AMTCS M BCTpedaeTcss Ha mpojére 256 BUIOB NTHUI, U3 KOTOPHIX 19 BUIOB
3a”eceHbl B KpacHyto kaury Poccun, 63 — B Kpacayto kHury MockoBckoi o6acTi v 35 BUIIOB —
B CIIMCOK BUOB, HYXJAIOIINXCS B TOCTOSHHOM MOHUTOPHHTE.

3aka3HUK BKJIIOYaeT B ce0s, MOMHMO JIECOB M OOJIOT, OOIIUPHBIE MPOCTPAHCTBA
CEJIbCKOXO3SUCTBEHHBIX JIAHAMA(TOB, TJ€ CYIIECTBYIOT CE30HHBIC CKOIJICHHUS MPOJIETHBIX MTHII,
a TaloKe THE3IUTCs peakue BUAbl. OTKPBIThIE MPOCTPAHCTBA UCIOIB3YIOTCS B KaUe€CTBE KOPMOBBIX
TEPPUTOPUN MHOTHMH BHUJIAMU XUIIHBIX NTHI], B TOM YHCIE OOJBUIMM MOJOPIUKOM, 3aHECEHHBIM
B Kpacayro kuury Poccum (2021). MeHHO 37eCh NMPOXOAMT HAWOOJIbIIEE KOJUYECTBO JTMHHUI
3NIeKTponepeaay.

BrniepBble oIlleHKa OMAcCHOCTU 3JEKTPOCETEBBIX OOBEKTOB JUIsl NTHI], BbISBICHHE BUIOBOTO
CcOoCTaBa M MeCT BbICOKOW KoHIeHTparuu JIDII-ys3Bumbix nTun Obuia mpoBedeHa B 3aKa3HUKE
«KypaBnunas poauna» B 2000 r. B 2001 rogy pabora mpuoOpena IUIaHOBBIM XapakTep U cTajia
npoBoauThes peryisipHo. Jletom 2001 roga Ha 10 KM NpOTSHKEHHOCTH JIMHUU 3JIEKTPOIEpEIadn
Oobuto oOHapyxkeHo 150 morubmmx nrtui. M3 HUX OOJBIIMHCTBO OTHOCHJIMCH K CEMEWUCTBY
BPAaHOBBIX, HO BCTpPEUAJINCh W MPEICTABUTENIM OTPSAa XUIIHBIX MTUI YeThIpe KaHIOKa,
JIB€ MYCTENbIU U TyHb. OCEHbIO, KOT/Ia MPOUCXOAMIIA CE30HHAs MUTPALIMs NTHUI], B CTasAX KOTOPBIX
00JBIIOE KOTUYECTBO MOJOBIX 0coOei, rubens nturl Ha JIDII Bo3pacTana, Tak Kak OOJIBIIMHCTBO
CTail OXOTHO MPHCAKUBAETCA HAa MPOBOJA. B 3TOT mepuoa oTMedeHa THOenb U MOJOABIX XHUIIHBIX
IITULL, U COB.

B Tom ke romy Obima gOCTUTHYTAa JOTOBOPEHHOCTH C JImMuTpoBckuMm ¢unmanom AO
«Mocanepro» (ceiiuac 310 IIAO «Poccetm MockoBckuil perumon») u  CrnenuaibHbIM
KOHCTPYKTOPCKO-TEXHOJIOTMYECKAUM OIOpO TIO0 BBICOKOBOJBTHOW W KPHOTEHHOW TEXHUKE MpU
AO «MocaHepro» o co3gaHuu Ha ceBepe MOCKOBCKOTO pernoHa HCIBITATENIbHOIO MOJIUTOHA IS
OIICHKH d(PPEKTUBHOCTH YCTPOUCTB, MPEAOTBPALIAIONINX THOEh NTHII Ha JTHHHIX AJIEKTpOIepeaay.
K »ToMy MOMEHTY yxke MMEJCS MOJIOKUTENbHBIA OMBIT TPYIIbl OPHUTOJIOTOB MOJI PYKOBOJICTBOM
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A.B. CanrbikoBa 1o pa3pabOTKE M BHEAPEHHUIO NTHULE3ALIUTHBIX YCTPOMCTB W MEPONPUITUN B
NPAaKTUKY OKCIUTyaTallid »dJeKTpoceTeil B YibsHoBckoW o6mactu. Ho Ha TOT MOMeHT
NTULE3aUIUTHBIE YCTPOICTBA B HAlled CTpaHe HE IPOU3BOJWINCH, MX HAJIO0 OBLJIO NOKYyNaTh B
Hcnanum, nosromy paboTa 0CTaHOBHJIACH HE MHOTHUE T'O/JIBL.

[Iporpamma ®umuana I[TAO «MODCK» — CeBepHble 3JIEKTpUUYECKHE CETH (BXOIUT B
I'K «Poccetn») 1o ycTaHOBKE NTHUIIE3AIIMTHBIX YCTPOMCTB B 3aka3zHuke «KypaBiuHas poauHa»
BHOBb Hauaznach oceHbto 2015 r. beuio ycranosneno 1500 takux ycTpoiicTs, a 1o koHua 2017 r. —
emé 500 (dporo 2, 3). YcerpoiictBa 3ammthl st nTHi, kKotopoe npuMmenmio [TAO «MO3CKy,
oOecrieunBaeT 0€30MACHOCTh INTHUIl C Pa3MaxoM KpbUIbeB 70 1.3 M. OHHM KpemsaTcsi Ha IITHIPEBbIC
M30JISTOPBl ¢ MPUMBIKAIOIIMMUA K HHMM Y4acTKaMH TOKOHECYIIMX IPOBOJOB, TEM CaMbIM
MIPaKTUYECKHU MCKIIIOYAET MOPaKeHNE TOKOM NTHUIIbI. JIONOJHUTENBHO NTUIE3AIUTHBIE YCTPOUCTBA
3alMIIaeT HM30JIATOPbl OT AarpecCMBHOTO BO3JEHCTBUS OKpyKarolled cpeabl (arMoc(epHbIX
0CAaJIKOB, yIbTPa(UOIETOBOTO U3IYUEHUs) U 3arPA3HEHUS.

o

®ot10 2. YcraHOoBKa MEpBbIX NTHULC3AIUTHBIX o010 3. ['naBubld wumxeHep A.B. Tynuisia
yCTpOMCTB B 3aka3Huke <«OKypaBnuHasi paccka3bIBaeT 0 NTHUIIE3AIIUTHBIX
pomuna» (dpoto O.C.I'punuenko). Photo 2. coopyxkeHusx (doto O.C. I'puHYEHKO).
Bird diverters getting installed for the first time Photo 3. Chief engineer A.V. Tupitsyn talking
in the “Crane Homeland” Nature Reserve about bird diverters (photo by
(photo by O.S. Grinchenko). 0.S. Grinchenko).

B pamkax panbHeiIiero coBepuleHCTBOBaHMsA paboTsl B 3Toi obmactu B «MOIDCK)» Oblia
pa3paboTaHa nmporpaMma 1o 3aMeHe Heu30JIMpoBaHHOTO MpoBoJa (doro 4) Ha CUII (camonecymue
M30JIMPOBaHHbIE TPoBOAa), uTo obecrneunT 100% 3amury NTUI] OT 3IEKTPHUUECKOTO MOPAXKEHUs
(Bamututs XKypasnunyro poauny, 2016).

B nacrosmee Bpemsa Bce JIOII B 3aka3HMKE M €r0 OKPECTHOCTSX, HaXOSIIMECS B BEICHUU
ITAO «Poccetn MOCKOBCKMI PETHOH», OCHALIEHBI NTUIE3AIUTHEIMY ycTpoicTBamu ninu CUIT.

K coxanenuro, He Bce JIDII otHOCATCS Kk cucteme «MODCKy, ecTh yacTHBIC JIUHHH, BCE OHU
NTHUIE3AIUTHBIMA YCTPOICTBAMU MO-NpeXHEMY He ocHamieHbl. DakTbl rubenu NTHLl 37ECh
OTMEYaIOTCSl OTHOCUTENBHO peryisipHo. Kpome Toro, cymecTByer emé psiji HeraTUBHBIX (PaKTOpPOB,
BBbI3BIBAIONIMX THOens nrul. Hacrosimas cTaTes sBiIsSETCS NMEPBBIM 000OIIEHHMEM MHPUYMH ATHUX
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aBleHN. B Hell mcnonp30BaHbl MaTepuasbl uccienoBaHuii rubenu nrun Ha JIDII B mepuox mo
IIOBCEMECTHON YCTAHOBKHU NITULIE3AIIUTHBIX YCTPOUCTB.

R

®doto 4. HenzonupoBaHHbie MpoBoia, onacHbIe st NTHIL (poTo P.X. Ataymmna).
Photo 4. Uninsulated wires pose a danger for birds (photo by R.H. Ataullin).

MarepuaJjbl 1 METOIbI

Marepuansl Obuln cOOpaHbl Ha TEPPUTOPUM 3aka3HHMKa <« KypaBiuHas poauHa» U B €ro
okpectHOCTsIX (TamgomMckuii roposickoit okpyr MoCKOBCKOM 0051aCTH).

COop HabmoIeHuH, Kacaroluxcsi rTuOeny NTUL Ha TePPUTOPHH, HaYald NMPOBOIUTH ¢ 1998 1.
OcHoBHO# MeToJ cOopa Marepuana — perucTpanus Bcex ciayd4ailHbIX HaXOJOK MOrMOIIMX ITHLI, a
TaKKe MX LEJCHANpPaBICHHbIM MOUCK B CEBEpHOM uacTu 3aka3zHuka <«OKypaBnuHas poauHa
(«AncapéBckoe ypouMILEe») U B €ro OKpPECTHOCTAX. JIONMOJHMTENBbHO BEJCS IMOMCK U cOop
uHbopManuu No rudenu NTUI B pe3yibTaTe XUIIHUYECTBA. B 4YacTHOCTH, NpoaHaIM3UpOBaHA
uHbopMalUsa MO pa3opEHHBIM THE3AAM, IMPEXKIEC BCEro THEBHBIX M HOYHBIX XHUIIHBIX NTHI], 3a
nepuoa ¢ 1998 mo 2019 rr. C 2007 no 2013 rr. cOop Marepuana Takke MPOBOIUIICS Ha HECKOJIBKUX
Mapuipyrax BAOJb AaBTOAOPOT, Ha KOTOPHIX (UKCUPOBAIM MNTHUL, NOrMOMIUX B pe3yiabTare
CTOJIKHOBEHHS C TPAHCIIOPTHBIMU cpeicTBaMu. Beero 6bu10 cienano 13 takux mapuipyros (puc. 1,
doTo 5).

B 2000 um 2014 rr. OblIM NpOBEAEHBI OTAEIbHBIE OJHOPA30BbIE YUETHI MOJ JHMHUAMH
anieKTponepenay pasHblx TUIOB, a ¢ 2017 mo 2019 rr. ObuUIM 3as105KeHBI 4 PETYISPHBIX MEInX
Maplpyra, KaxAbli MNpOTsHKEHHOCTRIO 4 wim 6 kM. JIBa mapmpyra npoxomwmd Baonb JIOII,
OCHAIL[EHHBIX NTHUIE3AIIUTHBIMUA YCTPOMCTBAMH WJIM UMEIOLIMMH U30JMPOBaHHBIE IPOBOJA,  JIBA —
BJIOJIb JIMHUM, HE MMEIOIIMX TaKOM 3alMThl M C OTOJIEHHBIMH NPOBOJAMH, YTO IPEACTABISAET
OMACHOCTH JUIsl ITUL. YYETHI HAa ATUX MapIIpyTax MPOBOJWIN €KEMECIUHO B TEUYEHHE BCETO TOAA.
CymMmapHno 6bu10 IpoBezieHo 53 yuéra (puc. 2).
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Mecra ¢ HaiiIecHHBIMH OCTaHKaMU NTHUI] MPHUBSI3BIBATINCH K CHCTEME KOOPAMHAT C MOMOIIBIO
GPS-naBuraropa, 3areMm Bcs wuH(pOpMaIMs TEPEHOCHJIACh B JJIEKTPOHHYIO 0a3y JIaHHBIX.
Omnpenenenue mojia U Bo3pacta MTUL] TPOU3BOANIOCH MTPH TIOMOIIH CHEIUATBHBIX OTPEACIUTENCH,
a TaKkXKe IMyTEM CpaBHEHHSI C KOJUICKIIMOHHBIMH MaTepHalaMH.

Hazpanus u mopsiioxk BUAOB U OTPSAOB NpuBeneHbl 1o kHUre «Cnucok nrull Poccuiickoit
Oenepanun» (Kobmuk u ap., 2006).
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Puc. 1. Cxema aBTOMOOWJIBHBIX MAapIIPyTOB, NPOWUJEHHBIX BIOJb AaBTOJOPOT. YcnogHvle
obosznauenuss mapuipymos: 1 — 65 xm, 2 — 30 kM, 3 — 20 kM, 4 — 12 kM, 5 — 3 kM. Fig. 1. Scheme of
car routes along the highways: 1 — 65 km, 2 —30 km, 3 — 20 km, 4 — 12 km, 5 — 3 km.

Pe3yabTarsl U 00CyKIeHUE

Bcero Ha tepputopun «XXypaBauHOW pOIMHBD M B €€ OKPECTHOCTAX 3a 21 roj HaOII0AeHUHA
ObLTM OOHApYKEHBI W OMpeECNIeHbl OCcTaHKH 136 ocoOei MTHUll, MPUHAICKAMNUX K 8 OTpsaaM.
Oxono 79% HalaeHHBIX OCTAaHKOB OTHOCHIIMCH K OTpsAaaM BOpoObMHOOOpasHeie (76 ocobei,
13 Bu0B) 1 coBooOpa3Hbie (32 ocodu, 4 BUIA).

Bcero 3apeructpupoBana rubens 33 BuIoB nrTuil: 4€pHbIM KopiiyH (Milvus migrans),
OOBIKHOBEHHBIH KaHIOK (Buteo buteo), noneBoit nynb (Circus cyaneus), siCTped TETEPEBATHUK
(Accipiter gentilis), sctpe6 mnepenensTHUK (4. nisus), OObIKHOBeHHas mycrensra (Falco
tinnunculus), YMPOK-TPECKYHOK (Anas querquedula), cepas kypomnatka (Perdix perdix), psbumk
(Bonasa bonasia), oObIKHOBeHHBIN TetepeB (Lyrurus tetrix), unoduc (Vanellus vanellus), Gonpiion
nécrpeiit giaren (Dendrocopos major), xenna (Dryocopus martius), Beptuiieiika (Jynx torquilla),
Bsxupb (Columba palumbus), ymactas coBa (Asio otus), OGonotHas coBa (A. flammeus),
cepast HeAChITh (Strix aluco), nonspHas coBa (Nyctea scandiaca), ©enas tpsicoryska (Motacilla
alba), oObIKHOBEHHBIN ckBopel (Sturnus vulgaris), cepas BopoHa (Corvus corax), Tpad
(C. frugilegus), ranka (C. monedula), copoka (Pica pica), 6onoTHas kamblioBka (Acrocephalus
palustris), nnuHHOXBOCTas cuHHLa (Aegithalos caudatus), myroBoit uekan (Saxicola rubetra),
psounnauk (Turdus pilaris), cepast cnaBka (Sylvia communis), cagoBast cnaBka (S. borin), MyXxoJIOBKa
nectpyika (Ficedula hypoleuca) v meron (Carduelis carduelis). bonbiiie Bcero HaliJIeHO OCTaHKOB
rpaya (26 oc.), 600THOI coBsl (16 oc.) u copoku (13 oc.; poto 6, 7, 8).
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®doto 5. Coop marepuana nox JIDII (poto P.X. Araynnuna).
Photo 5. Material sampling under the power lines (photo by R.H. Ataullin).

* boabmoe
D s\
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Puc. 2. Cxema nemmx mapuipyroB, npoiaeHnsix noa JIDIL. Venosuwvie obosnauenus: 1 — JIDII
C U30JIMPOBAHHBIMU TpoBoaaMu, 4 kM; 2 — JIDII ¢ nTune3amuTHeIMU ycTpoiicTBaMu, 4 KM; 3 —
JIDIT 6e3 nTUIE3AIIUTHBIX YCTPOWCTB C OroJ€HHBIMM mpoBoaamu, 4 km; 4 — JIOII 6e3
NTHUIE3AIUTHBIX YCTPOHCTB ¢ OrojdéHHbIMM npoBoaaMu, 6 kM. Fig. 2. Scheme of walking routes
under the power lines. Legend: 1 — power line with insulated wires, 4 km; 2 — power line with bird
diverters, 4 km; 3 — power line with bare wires and no bird diverters, 4 km; 4 — power line with bare
wires and no bird diverters, 6 km.

AHann3 BCeX OCTAaHKOB HAWJIEHHBIX MTHI] MOKa3ad, 4To OoJiee IMOJIOBMHBI M3 HUX TOTHOIIO
B pe3yabTaTe CTOJIKHOBEHHS C TPAaHCIOPTHBIMU CPEICTBAMU M H3-32 KOHTAKTa C OTOJIEHHBIMU
anekTpornpoBoaaMu. OT XHUITHUYECTBA MOTHONO0 8% HaIEHHBIX MTHI] (KaK OJMHOYHBIX, TaK U Ha
raé3nax). Y 40% ocoOeit TouHyI0 TPUYKUHY CMEPTH YCTaHOBUTH HE yJanochk (puc. 3).
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®oto 6. Copoka, morubmas B pesynprate Doto 7. [Torubmas COpoKa (doto
MOpaXEeHHsI TOKOM, Ha KitoBe BuIHO Mecto P.X. Araymnuna). Photo 7. A dead magpie (photo
MTOPaKEHUSI (doTo P.X. Araymnuna). by R.H. Ataullin).

Photo 6. A dead magpie with the proof of

electrocution on its beak (photo by

R.H. Ataullin).

®oto 8. [Torubmmii BopoH (¢poro P.X. Araymiuna).
Photo 8. A dead crow (photo by R.H. Ataullin).
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E CouTa MaIIHHOMN

@ lopakeHa TOKOM
40% i .
O KepTBa XUINHON ITHIBI

0 KepTBa XUITHOTO
MITEKOTTHTAFOTIIETO

Ollpuumaa cMepTH He
YCTaHOBIEHA

Puc. 3. [Ipuunnel rudbenu ntui Ha ceBepe [lonmockoBes (n = 136).
Fig. 3. Causes of birds’ deaths in the north of the Moscow Region (n = 136).

[lepBpie mOKa3aTEILCTBA OMACHOCTH OTOJIEHHBIX AJIEKTPUYECKUX IMPOBOJOB JUISl TITUIl OBLIH
MoJIyueHbl Ha memeM Mapuipyre B ceHTaope 2000 r., korja Ha MPOTSHKEHUU 6 KM IMOJ OMOpaMH
JIDIT Oblnmu HaligeHbl ocCTaHKA 37 ocoOed MNTuil, OTHOCAIMMXCS K 6 Bugam (10 JaHHBIM
T.B. CupunoBoit u E.B. CmupHOBOit). BOnpiiyto 4acTe M3 HHMX COCTaBIsUIM Ipayu (26 oc.).
B naugane oxtsa6ps 2014 roga B pamkax nporpammbsl Coro3a oxpansl nitull Poccun «lItuter u JIDI»
IIpU OCMOTpE JIMHUHU 3lieKTporepenad B 3akazHuke «OKypaBnuuas Poauna» v Ha mpuiierarommx
TeppuTOpUAX TanmoMcKoro r.0. ObUIM HalICHBI OCTaHKU 23 oco0eil 9 BHIOB MTHII, CPEIU KOTOPHIX
npeobagau COpoKu M CKBOPITHI (12 oc.), a Takke YEPHBINA KOPIIYH — BU/I, 3aHeCEHHBIN B KpacHyto
KHUTY MOCKOBCKOM 00J1acTH.

[Tocne ycTaHOBKHM NTHIIE3ANTUTHBIX YCTPOUCTB B 2015 romy oOrmiee 4nciao MTHI, HAHJICHHBIX
MOCTPaJaBIIMMHU OT y/lapa TOKOM, 3HAUUTEIbHO CHU3UJIOCH (10 €IMHUYHBIX ciiydaeB; ¢poTo 9, 10).

[TonoBoil cocTaB ynanoch YCTAHOBHUTH TOJBKO Yy HEOONBIION YacTU XOPOIIO COXPAHHUBIIUXCS
octaHkoB (20% HaX0/J0K); BO3pACT yHAJOCh ONPEACIUTh MPUMEPHO y TPETHU HaWJCHHBIX MTHII
[Ipoananu3upoBaB  MOJOBO3PACTHYIO  CTPYKTYypy HauOojiee  COXpPaHHMBIIMXCS  OCTaHKOB,
MBI BBIICHUJIM, YTO 4Yallle BCEro MNOTHOMIMMH HaXOIWJIW B3pocibiX camok (34%). Pazmuumii
B COOTHOILIEHUU TUOENIM pa3HBIX MOJIOB MOJOJIBIX mTHll He Obuio (1o 24%). Heckomnbko pexe
BCTpeyaInch noruduine B3pocibie camibl (18%).

BriBOABI

3a mepuoj uccienoBaHUi OblIO0 OOHapyxeHo 136 moruOmMX NTUL, MPUHAATISKABIIUX K
8 oTpsimam. Tpu derBepTH 0COOEH OTHOCHIIMCH K OTpsiaM BOPOOBMHOOOpa3HbIC U COBOOOpA3HBIC.
boénpiias yacTh mTHll, HAWACHHBIX Ha TEPPUTOPHH 3aKa3HUKA U B €r0 OKPECTHOCTSIX, MOTHOAo
B pe3y/bTaTe KOHTAKTOB C OTOJEHHBIMHU TpoBoJamu JIDII u OT CTOJIKHOBEHUH ¢ TPaHCHOPTHBIMU
cpenctBamu. Yarie rubau B3pocible caMKu. Pa3nuuuii B COOTHOIIEHUH TMOJIOB MOTUOIMIMX MOJIOJIBIX
NTUI] OOHApYKEeHO He ObLI0. Perke Bcero BCTpeyainch MOruodIimue B3pociible CaMIlbl.

Hcnonp3oBanne n30aupoBaHHBIX NpoBOoJOB Ha JIDII mnm ycraHOBKa Ha HUX CHEHUATIBHBIX
NTUIE3ANIUTHBIX YCTPOMCTB, SABIAIOTCS HanOosee 3(GGEKTUBHBIMU METOJAMHU 3allUTHI MTHUI[ OT
MOPAXKEHUS NEKTPHUUECKUM TOKOM UM PE3KO CHIDKAET OJJHY U3 OCHOBHBIX IPUYUH UX THOETH.

bnazooapnocmu. ABTOpPBI BbIpakaloT OJaroJapHOCTb BCEM KOJUIETaM, a TaKXke CTyAEHTaM,
Maructpam u acnupantam Muctutyra 6nonoruu u xumun MIIT'Y 3a momomnis B coope maTepuana.
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Qunancuposanue. AHaIU3 MaTepUAIOB W HAIMCAHME CTATbU BBIIIOJIHEHO B PaMKax TEMBbI
Ne FMWZ-2022-0002  rocymapctBeHHOTo  3anaHus MlHctuTyra  BOAHbIXx  mpobmem  PAH
«MccnenoBanuss  IeOIKOJIOTMYECKUX — INPOLIECCOB B T'MJIPOJOTMYECKMX  CHUCTEMAax  CYIIH,
(dbopMUpOBaHHS KayecTBa MOBEPXHOCTHBIX M MOJ3EMHBIX BOJ, MPOOJIEM YIPABICHUS BOJHBIMU
pecypcaMu M BOJOIIOJIb30BAHMEM B YCJIOBHMSIX HM3MEHEHUM KiIMMara U aHTPOIOI€HHBIX
BO3/ICUCTBUI».

®o10 9. P.X. ATay/UIMH C NTUIIE3AIUTHBIM doro 10. JIDII ¢ nTULIE3aNTUTHBIMU
ycTpoiictBoM (poto A.B. Illapukosa). ycrporictBamu (porto P.X. AtaymiuHa).
Photo 9. R.H. Ataullin with a bird diverter Photo 10. Power lines with bird diverters
(photo by A.V. Sharikov). (photo by R.H. Ataullin).
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In Russia, many birds die due to electrocution caused by power lines. Uninsulated parts, such
as wires and contacts, and grounded support posts and crossarms are easily accessible to
birds. If the bird touches both the grounding element and the wire, it completes the circuit,
which gives bird an electric shock, usually fatal. The distance between the wire and the corner
of the grounded crossarm is 15-25 cm, which is roughly the body size of a small bird. It is less
common for birds to close a circuit between wires, since the gap between the phases is much
larger, but this is nonetheless dangerous for large species of birds.

Power lines are an integral part of the industrial landscape of the Central Non-Black Earth
Region. In the north of the Moscow Region, where the “Crane Land” system of specially
protected natural areas is located, there is a developed network of power lines with various
characteristics. Before 2015-2017, when the bird diverters were installed and the bare wires
were replaced with self-supporting insulated wires, the death of birds from electric shock was
often there. Moreover, there are a number of negative factors that cause the death of birds, and
so this article is the first one to summarize those causes.

Keywords: birds and power lines, bird diverters, self-supporting insulated wires, industrial
landscape.
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