MMHUMCTEPCTBO HAYKM V1 BBICHIET'O OBPA3SOBAHNA PO

®EJIEPAJIBHOE TOCYIIAPCTBEHHOE BIOJDKETHOE YUYPEXXIEHUME HAYKI
VMHCTUTYT 3KOJIOT MV PACTEHUI 1 YKMBOTHBIX YPAJILCKOT'O OTAEJIEHNA
POCCUNCKOV AKATEMI I HAYK

AKO/IO0I'VA N 9BOMIONINA:
HOBBIE TOPU3OHTDbI

MATEPVAJIBI MEXXITYHAPOIHOT'O CMIIO3UYMA,
IMOCBAIIEHHOTO 100-IETVIO AKAJJEMVKA C. C. IIBAPTTA
EKATEPMHBYPI, 1-5 AIIPEJIA 2019 1.

Exatepnn6ypr
2019



YIK 574 + 575.8
bBK 28.080

9 40

Pekomen008aHo K U30aHUI0 YueHvim cosemom
OI'BYH MOPwXK YpO PAH

OmeemcmeenHvle pedaKmopbi:

doxmop 6uonoeuueckux nayx, npod. PAH [I. B. Becenkum
dokmop buonoeureckux Hayk, npod. A. I. Bacunves

PedakuyuonHas Konnezus
0.0.1., npod. A. B. bopoduH, 0.6.1. V. A. Bacunvesa, x.6.1. O. A. Tocvkosa,

k.60.H. E. b. Ipueopxuna, k.6.1. F0. A. Jasvioosa, x.6.1. E. O. 3axaposa, 0.6.1. H. C. Kopoimun,
0.6.1. /1. E. Jlykvsinosa, k.6.1. H. I. Mapxos, 0.6.1. B. I. Monaxos, 0.6.1. I B. Onenes,
0.6.1. B. H. Povicanosckuii, 0.6.1. B. /1. Cemepuxos, k.6.1. B. A. Cokonos, k.6.1. T. B. Cmpyxosa,
k.0.H. M. B. Yubupsax

OKONOrMsA ¥ 5BOIOINA: HOBbIe TOPM3OHTBL: MaTepyaabl MeXIyHapOZHOTO CHMMIIO3MYMa,
nocssiiernHoro 100-metnio akagemuxa C. C. IIBapua (1-5 ampers, 2019, r. Exarepun6bypr). —
Exarepynu6ypr: [ymanuTapHblil yHuBepcuteT, 2019. — 698 c.

ISBN 978-5-7741-0358-4

O6CyXIaTcs aKTyalbHble IPOOIeMbl (PYHIAMEHTA/IbHOM SKONOTUM B CBSI3M C OBICTPBIMIU
AHTPOIOI€HHBIMY U KIMMAaTHYECKMMI U3MEHEeHMAMM OVOTBI, IIPOUCXOAAIMMIM B Mupe. Paccmo-
TPEHBI COBPEMEHHOE COCTOSTHME M IIepPCIIeKTUBbI PelleHVs IPoOIeM TeopeTHYecKoll KOOy,
HOIY/IALMOHHOM ¥ 9BOJIIOLMOHHON 9KOJIOTMH, SKOJIOTMYECKOi MOPGONIOrnu 1 sko(usnonornn,
SKOJIOTMYECKOI TeHeTUKM ¥ yyoreorpadmy, MCTOPUYECKOI SKOMOTUY U MaIe0IKOTIOTIH, Pajii-
aLMOHHOI KOJIOTUM U 9KOTOKCUKOJIOIMY, @ TAKXKe 9KOJIOTMHU COOOIIeCTB U (UIOLeHOTeHETUKIL.
ITpem1o>KeHbl HOBbIE TEOPETHYeCKNe TIPEACTaBIeHNs B 00IaCTI 9BOMIOLVOHHON U MOMY/IALMOH-
HOJI CMHIKOJIOIMY; 0OCY>K/IAl0TCA HOBbIE IIOAXO/bI HA CThIKE MOJIEKY/IIPHOI IeHeTKH, (uore-
HeTuKH n sKonorun. Ocob6oe BHUMAHNE yfie/IeHO COBPEMEHHDBIM IIPECTABICHNAM 00 3BOIOLIN:
M3YYEHMIO OMOTIOTMYeCKOr0 pasHoOoOpasys Ha PasHbIX YPOBHAX OPraHM3alliM; METOAM 9KOJIO-
TUMYECKOTO NMPOTHO3MPOBAHMS, MOEMPOBAHNA U TEXHONOTUAM PalMOHAIbHOTO IIPUPOLOIIO/Ib-
30BaHNA.

B c6opHuKe mpencTaBieHbl MaTepuasbl JOKIATOB YYaCTHUKOB 13 Poccyunm, AsepbaiimkaHa,
Apmennn, benopyccun, Tepmanum, Vispanns, Kasaxcrana, Monronuu, Hupepnaunos, Hopserum,
[Tonpum, CrnoBennn, Y3bexncrana, Ykpaunsl, Ouuyssugun, Yexun, n APyTux CTpaH.

ISBN 978-5-7741-0358-4

© VMHcTuTyT 3Konoruy pactennit u xxusoTHeix YpO PAH, 2019
© O¢opmnenne, ['ymanurapHslit yuusepcuret, 2019



ECOLOGY AND EVOLUTION:
NEW CHALLENGES

PROCEEDINGS OF THE INTERNATIONAL SYMPOSIUM
DEDICATED TO THE 100™ ANNIVERSARY OF THE RUSSIAN
ACADEMICIAN S. S. SHWARTZ
RUSSIA, EKATERINBURG, APRIL 1-5, 2019

Ekaterinburg
2019



Ecology and Evolution: New Challenges: Proceedings of the International Symposium dedicated
to the celebration of 100" anniversary of RAS Academician S. S. Shwartz (April 1-5, 2019,
Ekaterinburg, Russia). — Ekaterinburg: Liberal Arts University — University for Humanities,
2019. — 698 p.

The International Symposium ‘Ecology and evolution: New challenges’ was dedicated to the
celebration of S. S. Shwartz’ 100" anniversary. RAS Academician S. S. Shwartz (1919-1976) was a
prominent Russian ecologist whose contribution to the field of population and evolution ecology
is hard to overestimate. He is deservedly regarded as the father of the Ural ecological scientific
school. He was also the founder and editor-in-chief of the Russian Journal of Ecology. S. S. Shwartz
was awarded a number of state civilian decorations and awards, including A. N. Severtsov’ Award.

The Symposium was aimed at facilitating discussions among its participants around pressing
issues of fundamental ecology associated with global anthropogenic and climatic changes in biota.
The discussions focused on the current state and prospects of solving urgent ecological problems
arising in the fields of theoretical ecology, population and evolutionary ecology, ecological
morphology, ecophysiology, ecological genetics, phylogeography, historical ecology, paleoecology,
radiation ecology, ecotoxicology as well as the ecology of communities and phylocoenogenetics.
New theoretical concepts in the fields of evolutionary and population synecology were presented,
along with most recent advancements at the interface between molecular genetics, phylogenetics
and ecology. The historical aspects of the development of modern ecology were discussed. A
particular attention was paid to contemporary views on evolution, novel approaches to investigating
the biological diversity of various groups of organisms, the methods of ecological forecasting and
modelling, as well as to the technologies of rational environmental management, facilitating the
application of scientific achievements in practice.

This book of Proceedings presents Symposium papers delivered by participants from Russia,
Azerbaijan, Armenia, Belarus, Germany, Israel, Kazakhstan, Mongolia, the Netherlands, Norway,
Poland, Slovenia, Uzbekistan, Ukraine, Finland, Czech Republic, and others.
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B2019r. 1 anpensaucnomnaaercs 100 et co fHA poxAeHNA akafjieMuka CTaHuC/IaBa
Cemenosuua [lIBapija, a ¢ MOMEHTA BbIXO/Ia HANMMCAHHON UM K/TI04€BOIT MOHOTpadun
«DBOJIOIIVIOHHAS 9KOMOTMsI )KMBOTHBIX» (IIIBapiy, 1969) mpouuto posHo 50 neT. 3a 9T0
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BpeMs B MUPOBOIJI HayKe IIPOU3OII/IN CYlleCTBeHHbIe M3MEeHEeHM A B IIpeCcTaBIeHNAX
006 9BOMIONIVOHHOI 9Komorun (99) Kak 0cO60M HaIlpaB/IeHUN 9KOJIOTUYECKNX U 9BO-
TIOLMOHHO-0MOMOTNYecKuX nccaenoBanuii. B konme XX B. u Hayane XXI B. mponcxo-
AWI0 OBICTPOE M3MEeHEHNME COCTaBa OMOTHI, BBI3BAHHOE HAPACTAIOI[UM T€XHOT€HHBIM
3arpssHeHMeM U ypOaHusaluei, ucTpedn1eHneM peCypCHbIX BUJOB, YHUYTOXKEHUEM
BO300OHOB/ISIEMBIX IIPMPOJHBIX PeCYPCOB 1 BBIMMPaHNEM YsI3BMMBIX BUIOB. braropa-
ps1 COYETAaHHOMY B/IVMSIHUIO aHTPOIIOTEHHBIX U KIMMATN4YeCKNX (HAKTOPOB BO3POCIIO
YICIO OMOMOTMYECKUX MHBA3Mil. B 9TOI CBsA3U BbIfie/ieHa 0cobast MCTOPUYECKN He-
IaBHO BO3HUKIIas snoxa 3emnn — Autpononen (Crutzen, Stoermer, 2000; Steffen
et al., 2011), korga Bo3/elicTBYE TEXHMYECKM BOOPY>KEHHOTO 1 YNCTIEHHO PacTYIero
JeloBeYecTBa Ha 610cepy CTalo CylecTBeHHBIM GaKTOPOM, 3HaYMMO BIVSIOIIVNIM
Ha ee QyHKIMOHUpPOBaHMe. B pesynbTare, COIaCHO CYI[ECTBYIOIIMM MUPOBBIM IIPO-
THO3aM, Ha 3eMJle OKMIAeTCs MPOsIB/IeH)e PErYOHaTbHBIX Y I1006aIbHOTO 9KOIOTH -
yeckux Kpusncos (FKepuxuw, 2003; Ivits et al., 2013). YTBepxmaeTcs, 4T0 HeOOXOM-
MOCTD IIPOTHO3MPOBAHMSI SKOJIOTMYECKIUX KPM3UCHBIX M3MEHEHNII IPUBeNeT K TOMY,
410 99 K cepennne XXI B. CTaHeT IPUKIIAJHON HAYKOIL 11 3alIMeT B OM0/IOTMM TaKoe
XKe JIMAIpYIolliee MOJIOXKEHMe, KaKoe 3aHuMaeT MojleKynsgpHas 6uonorus (Schoener,
2011; Sutherland et al., 2013).

B nmocnennne mecsatunetus B OMOIOTMM IIPOMU3OLIEN CYL[eCTBEHHBI IIEPECMOTP
MHOIMX TeOpeTMYecKux npencraBneHuit XX B. VI3sMeHUNINCh HalpaBlIeHNUA UCCIIE-
[OBAaHUII B TeHETMKE, OMOIOTUY PAa3BUTHS, SKOJIOTUN U IBOTIOLMOHHO OMOMTOTHUMN.
Ocoboe 3HavYeHNe MMEIOT OKa3aTeNbCTBA POJIU IMEPeCTPOEK dMuUreHomMa (MeTUIN-
posanre [JHK, nsmenenue mokanmsannuy MOOVWIBHBIX 3/1EMEHTOB TeHOMA U Jip.) B
HPOsIBJIEHNN IIAIMXC MofuduKannii peHoTna, a Tak>ke peabHOCTY TPaHCTeHe-
PALMOHHOTO HAC/IeJOBAHNUA SNUTEHETNYECKIX U3MEHEHMIT CTPYKTYPBl U QYHKI[MO-
HUPOBAaHMs eHOMa, BbI3SBAaHHBIX cTpeccoBbiMU a¢¢exTamu (Jablonka, Lamb, 2010;
Burggren, 2016). brarogaps sTUM OTKpPBITMAM B 00/IaCTV SMUTEHOMUK) BO3HMKIIA
HEOOXOUMOCTb PEBU3UY SBOMIOIMOHHBIX TPeNCTaBIEHNUI, BKIIOYas TIEPECMOTP [0
CUX TIOp JOMUHUPYIOLIEell TeHOLIeHTPUUeCKOI CUHTEeTHYeCKOI TeOpuN 3BOIONUN —
CT3. B xauectBe anbrepHaruBbl CTO paccMarpmBaeTcsa anureHeTMdeckas Teopusd
apomonuu (3T3I), npepnoxennas M. A. Ilumkuneiv (1988, 2010). Brictpoe pas-
BuTHE snureHeTuky B XXI B. 1 pacTylee ocosHaHMe ee Befylell pony BO MHOTMX
06/macTsx 610MOTUY, MEAUILIMHBL U CETBCKOTO X03sIcTBa co3ano mist OTD mpodyHslit
Hay4HBI/l 6a3uc, ONMMPAIOLINIICA Ha COBpeMeHHble (yHJaMeHTa/lIbHble IpefcTaBIIe-
HUSA B 00/1aCTY SIIUTEHETUKIL.

B nocrepiHMe TOMBI MOABUIACH KOHIEINA PACUIPEHHOTO 3BOTIOLVIOHHOTO CYH-
tesa — POC (Extended Evolutionary Synthesis — EES) (Pigliucci, 2007). CormacHo
POC, neobxopgumo gornomHuTh CTO snmreHeTMYeCKMI NMPEACTABICHNAMY O (eHO-
MeHe MATKOI HacnencTBeHHOCTH (soft heredity), ocHoBaHHOI Ha BBIAB/IEHUM B KOH-
e XX B. 3NUT€HETNYECKOM HAC/IeACTBEHHOCTU M TPAaHCI€HEPALMIOHHOIO HAaCJIefo-
BaHWUs M3MeHeHHbIX anureHetndeckux npodueit [JHK. IIpennoxxeHo couerars atn
Ipe/iCTaBIeHNs C HelaBHO CPOPMY/IMPOBAHHOI TeOpyeil KOHCTPYUPOBAHMA HUIIN
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— TKH (Niche Construction Theory — NCT) (Laland et al., 2016). ITockonbky amnu-
reHeTH4ecKas TPaKTOBKAa MeXaHM3MOB 3Bowouuu B pycie PTO u 9T9 pomyckaer
OBICTpbIE 3BOMIOLMOHHO-9KONIOTMYECKEe TIEPECTPOIKY 32 OTHOCUTEIBHO KOPOTKIE
UCTOpUYECKNe BpPEeMeHa, MOAB/IAETCSA peasbHasd BO3MOXHOCTb €C/IM He YIPABJIATH
MUKPO3BO/TIOIVIOHHBIM IIPOLIECCOM, TO IOIBITATbCA €r0 0OHAPYXKUBATH U IIPOTHO-
3MpOBaTh.

PaccMOTpeHBI IIpefCTaBIeHNs, XapaKTepu3ylye 3BOJIOLMOHHYI0 9KOIOTHI0
XX B. U ee COBpeMEHHOE KOHIIENTya/bHOE IPOCTPAHCTBO, HOIOTHEHHbIE HOBBIMM
IpefCTaBIeHNAMI O COREP>KAaHUY IOMY/IANVOHHON 1 9BOMIONIOHHON CHHIKOIOT L.
BxirioueHne acIeKTOB MOIY/IALVIOHHON 1M 9BO/MIOIVIOHHON CMHAOKOIOTUY B 00TacTh
MHTepecoB D IO3BOJIAET MepeiiTy K HOBBIM HAIIpPaB/ICHNAM U BO3MOXHOCTSAM MC-
cnemoBaHuil. YacTh TaKMX acmekToB I y)Ke HaMeyeHa B MMPOBBIX MCCIETOBAHNAX.
Cpeny HMX M3BECTHBI C/Ie[YIOLe HAIPaBAeHNs: U3yYeHNe PasHbIX aclleKTOB KO3-
BOJIIOLIVIN, ¥ B YaCTHOCTY B3aMMHOI U Y3HOI KOIBOMIOLMY BUJIOB B COOOIIECTBE
(Thompson, 1998, 2006); aHanu3 9BOTIOLMOHHO-9KOTOTUIECKIX MEXaHU3MOB CUM-
natpuyeckoro popmoodpasosanus (Bolnick, 2007), Bknrouas 6bICTpOe BOSHUKHOBE-
Hue u guddepenunanuio ¢prokos pei6 (Mina et al., 1996; Albertson, Kocher, 2006);
BbIsIBIeHNe oOpaTHbIX cBsseil (feedbacks) Mexxny skomormyeckumy u 9BOMIOIVIOH-
HBIMU COOBITUSIMU B MCTOpUYecKue xapakrepHble BpemeHa (Post, Palkovacs, 2009;
Alberti, 2015); nsyueHne ObICTPBIX MUKPOIBOTIOIMOHHBIX COOBITUII B pe3y/nbTaTe
6nonornyecknx muBasmit (Facon et al., 2008) u XpoHNYECKOTO BO3/EICTBMS aHTPO-
noreHHbIX ¢akTopoB (Bacumbes n fip., 2013), comocrapieHne AeiiCTBUA MPUHIINAIIA
xommeHcannn 0. V1. YepHosa (2005) Ha pa3HBIX ypPOBHAX OMOTOTMYECKOI OpraHyu3a-
LMY, CPAaBHUTEIbHBIN (pUIOTeHeTIYeCKIIT aHa/IN3 COOOIIeCTB 1 Iy Telt uxX GopMupo-
BaHMsA (Webb et al., 2002); pemrenne 3ajjad ypOaHUCTUYIECKOI 9BOMTIOIVIOHHOI 9KOJIO-
ruu (Marzluff, 2012) u gp. B uemom i 99 B mocnegHee BpeMs KpajiHe aKTya/lIbHO
3ajiavyeri CTAHOBUTCS U3ydeHue Mpo6IeMbl OBICTPBIX MOP(OTEHETHYECKIUX ITePeCcTPo-
eK HOIY/IALUI U COOOIIeCTB IPYU CTPECCUPYIONIeM aHTPOIIOTeHHOM BO3ZIENICTBUM, a
TaK)Ke aHaJIN3 OBICTPBIX IIepecTpoek MopdoreHe3a Ha OCHOBE TPAHCT€HEPAL[IOHHOTO
Hac/IelOBaHMs MHAYIMPOBAHHBIX CTPECCOM SMUTeHeTHYeckux nameHennit (Duncan
etal., 2014).

ABTOpPOM IIpeIOKeH MOMY/IALMOHHO-LIIEHOTIYECKUII TIOXON K aHA/IN3y COIps-
JKEHHOJ M3MEHYVMBOCTM LIEHOIOMY/IAUI CUMIIATPUYECKUX BUJIOB U TAKCOIIEHOB B
IIPOCTPAHCTBE ¥ MCTOPUYECKOM BpPEMeHM, a TaK)Ke OLlEHKe UX BHYTPUIPYIIIOBOIO
MopdopasHOOoOpasusa Kak Mepbl cTabunibHOCTH MopdoreHesa. PaccMoTpeHO HOBOe
METOJ0/IOTNYeCKOe HAIlpaB/ieHNe — IKCIIepUMMeHTa/IbHasl 9BOJIIOLMOHHAS 9KOIOTHSL.
OO6Cy>XIaloTCs IePCIEeKTUBbBI CTAHOBJIEHSI 9BOJIOLMOHHOI sKkojtoryy XXI B. Kak Mex-
AVCLUIUIMHAPHON IIPUK/IAHON HAYKY B CBA3M C HEOOXOAVIMOCTHIO IIPOTHO3MPOBAHMSA
PErMOHaTbHBIX OMOIEHOTNYECKIX KPU3VCOB U OBICTPBIX KOIBOJIIOLIOHHBIX IIepPecTpo-
eK 6MOTNYIeCKNX COOOIIeCTB B TeXHOTEHHOI cpefie.

Pa6oTa BbIIIO/NIHEHA B paMKax rocygapcrsennoro 3agauna OBI'YH MOPwK YpO
PAH.
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EVOLUTIONARY ECOLOGY IN XXI CENTURE: THE NEW
CONCEPTIONS

Vasilev A. G.

Institute of Plant and Animal Ecology UB RAS, Ekaterinburg, Russia

e-mail: vag@ipae.uran.ru

The ideas of the evolutionary ecology of the 20th century and its modern conceptual
space against the background of the new knowledge of the content of population and
evolutionary synecology are considered. A population cenotic approach to analyzing
the covariation of cenopopulations of sympatric species and taxocenes in space and
historical time is proposed. A particular methodological area, namely, experimental
evolutionary ecology, is considered. The prospects of the formation of evolutionary
ecology of the 20th century as an interdisciplinary applied science due to the necessity
of predicting regional biocenotic crises are discussed.

Key words: evolutionary ecology, synecology, taxocene, biocenotic crisis.
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