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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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BHYTPUBUOOBAA USMEHYNBOCTb MOPO®OMETPNYECKUX
ITPMI3HAKOB HOPMAJ/IbHBIX CITEPMATO30MNJOB I'PbI3YHOB

Cmupmos I 10.

Mncmumym sxonozuu pacmenuii u susomnwvix YpO PAH, 2. Examepun6ype, Poccust

e-mail: smirnov_gy@ipae.uran.ru

BupocnennduaHocTb GOpMBI 11 pasMepoB CIIepMaTO30MI0B XMBOTHBIX LIMPOKO UC-
HOJIb3YIOT /ISl BUJIOBON AMArHOCTUKY U ¢yioreHeTndeckux nocrpoenuit (Hirth,1960;
Cummins, Woodall 1985; Pitnick et al., 2008). Bonbioe 4ncio paboT BBIIOTHEHO Ha
rpbi3yHax (AkceHoBa,1973, 1978; Lehmann, Schaefer 1974; backeBuy, 1997; backeBuy
u 1p., 2004; Breed, 2004, 2005; Zorenko, Golenishchev, 2015; Rossi et al., 2018). Cunta-
€TCsl, YTO TAKCOHOMMYECKas IIeHHOCTb MOP(OIOrMYeCKIX [IPU3HAKOB CIIEPMAaTO30M/J0B
00yciIoB/IeHa MX HE3HAYMTE/IbHON BHYTPUBUJOBON M3MEHUMBOCTBIO MO CPAaBHEHMIO C
mexsuposolt (Friend, 1936; Imutpues u ap., 1991), omHaKo cBefieHUIT O BHYTPUBUMIO-
BOJI I3BMEHYMBOCTY Maso (YaCTO OHY IOTy4YeHbI KaK «II0OOYHBIN Pe3y/IbTaT» pelleHNs
TaKCOHOMMYECKMX 3a/ja4), a pOpManu30BaHHbIE OLIEHKN ee BK/IaJa B MEKBU/OBYIO 13-
MEHUYMBOCTb OTCYTCTBYIOT. VccmenoBaHms 9KOOTMYECKUX ACIEKTOB BHYTPUBUOBON
M3MEHYMBOCTY HOPMaJIbHBIX CIIEPMAaTO30MIOB TaKkke MamourcieHHbl (Breed, Taylor,
2000), 60/IBLIIMHCTBO UX CBA3AHO C OLEHKOI KauecTBa MO/I0BbIX K1eToK (Miska-Schramm
etal., 2014, 2017). Mexny Tem 6e3 ompefeneHns ypoBHell NOMY/IALVOHHON Y MHANBULY-
a/IbHOI M3MEHYMBOCTY HEJIb35 BBIABUTD BIAMSAHME €CTECTBEHHDIX (IMHAMMKA IVIOTHOCTH
HOIY/IALNIL, CE30HHOCTh Pa3MHOYKEHIsI, KOHKYPEHIN) M aHTPOIIOTeHHbIX (painaliyioH-
HOe VI XVIMIYecKoe 3arpsisHeHe) pakTOpOB Ha CIIEpPMaTO30M/IbL.

Ilenp pabOTBl — OLIEHUTh BHYTPUBUIOBYI0 M3MEHYMBOCTH MOP(OMETPUIECKNX
IPY3HAKOB HOPMAJIbHBIX CIIEPMaTO30M/IOB TPBI3YHOB. VccienoBamm ceMb BIJOB IPbI3Y-
HOB U3 JIByX CeMeJICTB: IToeBKy — pobkas (Myodes glareolus), kpacuas (Myodes rutilus)
u yskouepernHas (Lasiopodomys gregalis), moneBka-skoHoMKa (Alexandromys oeconomus),
TeMHas 1noneBKa (Microtus agrestis) ceM. Cricetidae, manmas necHas mbimb (Sylvaemus
uralensis) v moneBast Mbllb (Apodemus agrarius) cem. Muridae. ITonoBospesnbix cam1ioB
oTraBnuBamy eToM B 2006-2017 rr. B CBepAIOBCKOI 1 Yenma6uHCKOI 06/mactsx, B Pe-
crry6nyke BalkopToCTaH, B TUIMYHBIX I KXXOTO M3 BUIOB JTaHAUIadTaX (JIECHBIX,
JIECOCTEITHBIX, aHTPOIIOT€HHBIX U fIP.) U 6MOTOMNAX (IIMXTO-ETOBBIX U CMEIIAHHBIX JIeCaX,
Ha 3a00/T0Y€HHBIX YUaCTKaX U BBIPYOKax, Ha pyfepabHbIX YI4aCTKaX U Ap.).

[/151 OLleHKM BHYTPUBUIOBBIX pasmnynii MOP(OIOrndecKux Npu3HaKoB HOPMaJlb-
HBIX CIIEpMATO30M/IOB MCC/IEOBAIN BHYTPUIIONY/ISALMOHHY0 (BO3PACcTHYIO) ¥ MHAU-
BUJIya/IbHYI0 M3MEHYMBOCTb. Pasmnyany fjBa BO3PACTHBIX COCTOSHUA — CErONIETKU
U IepesyMoBaBIune ocobu. Iloce BCKpBITHUS y CaMIIOB M3BJIEKaIV SIUAUAUMIUC, U3
COMIEP>KMMOTO XBOCTOBOI YaCTU KOTOPOTO TOTOBW/IM Ma3KOBbIe IIpenaparsl. Beero uc-
creoBay criepMaTo3oupsl y 221 ocobu. Criepmarosonsst pororpaduposanu ¢ momo-
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b0 MuKpockormna Leica DM1000 LED u xamepsr Leica DFC295 (Leica Microsystems,
Germany) npu yBemmdernu x630 (mns BupoB ceM. Cricetidae) mm x400 (m1s BuoB
ceM. Muridae u Microtus agrestis), u usmepsimu B nporpamme ImageScope M (Russia). Y
HOPMaJIbHBIX CIIepMaTo301oB (30 KJIeTOK Ha 0COOb) M3MepsUIN A/INHY TOJIOBKM (Hau-
Oosblllee PacCTOAHME OT ANVIKA/IBHOTO Kpas aKpOCOMBI /10 6a3a/IbHO YacTy TOJIOBKI,
HL), mmpuny ronoBku (Hambosbliee pacCTOSHME OT BEHTPAJIbHON [0 HOPCaNbHON
croponsl ronosky, HW), mnuny cpenneit yactu xsocta (MP), mnnHy 0CHOBHOI YacTu
xBocta (PP). [Ins oeHKY CBA3Y MEXAY MOP(GOMETPUYECKMMI MPU3HAKAMY VICIIOJb-
3oBa/m K03 Puiment muHeitHON Koppenanun [InpcoHa, I OLeHKN BK/Iafia MHAN-
BUIya/IbHOM (MEXAY 0c065IMN), BO3PACTHOI ¥ MEXXBUAOBOI M3MEHUINBOCTY B OOLIYIO
U3MEHYMBOCTb MOP(POMETPUYECKIX IIPU3HAKOB — VepapXIuecKMil aHa/Iu3.

Y 60/1bIIMHCTBA BU/IOB [UIMHA 1 IIMPUHA TOTIOBKY CIIEPMATO30M/a TI0JIOXKITE/IbHO
CBsI3aHBI MeX/y c000i1. PasMepbl r0/I0BKY He CBsI3aHBI C pa3MepaMy XBOCTA, 3a MICKJIIO-
YeHUeM PbDKeil I0/IeBKM, Y KOTOPOIl [JIMHA T'O/IOBKM CIIEPMATO30MAA IIOI0KUTEIbHO
CBSI3aHa C JUIMHOI cpefHeil yacTy xBocTa (MP), u momeBoit Mplmy, y KOTOpPOIL AIMHA
TOJIOBKY OTPULIATE/IbHO CBA3aHA C JIHON OCHOBHOI YacTU XBOCTA.

OCHOBHOJI BK/IaJ, B MI3MEHYMBOCTb JICC/IEHOBAHHDIX IIPM3HAKOB CIIEPMAaTO30M/IOB
BHOCHI BUJL )KUBOTHOro: il HL monsa MexxB1A0BOI M3MEHUYMBOCTY cOCTaBAna 77.1%,
HW — 80%, MP — 77.9%, PP — 61.7%. VInpuBuyanbHble pa3indis MPU3HAKOB Y KaXK-
JIOTO BUJA TaK>Ke CYIeCTBEHHBI, BK/IAJ] B OOIYIO0 I3MEHUMBOCTDb COCTABISL: IS JIVIHBI
rooBKM — 22.8%, mupuHbI To10BKM — 18.8%, [MHbBL cpefiHelt yacTu xBocta — 19.1%,
IUIVHBI OCHOBHOM 4acTu XBocTa — 34.8%. [Jonsa BO3pacTHOI M3MEHUMBOCTY Pa3MepoB
criepMaTo3ouioB He npesbimana 3.5% (mna PP) ot o6meit. [Tockonbky Bo3pacTHas ns-
MEHYMBOCTb ITPU3HAKOB B 5-10 pa3 MeHbllle MHAMBHYaabHON U B 15-20 pas mMeHblIe
MeXXBUIOBOJ, B IIOIY/IALMOHHBIX MCC/IEJOBAHNAX PEIIPOAYKIINM CaMIIOB €1 MOXKHO IIpe-
HeOpeub. [TocKONMbKY MHAVBUYaTIbHAA M3MEHINBOCTD BCeX MPU3HAKOB OKA3a/Iach BBI-
COKOI1, ¢ HeOOXOMMO YIUTBIBATD [Py GOPMIPOBAHMY BBIOOPOK U aHA/IN3€ TAaHHBIX.

Boipakato 6nmaropmapHocTh komteram — lO. 9. Kpomauesoit, M. B. Mogoposy,
C. B. Myxauesoii u T. C. OcnuHoll — 3a IpefjocTaB/IeHHbIe MaTepyabl COOPOB IPbI3Y-
HOB, 0. A. [TaBbifoBoit u ipod. Z. Gizejewski — 3a 06cyxzieHne pabOTBI.

INTRASPECIFIC VARIABILITY OF MORPHOMETRIC PARAMETERS
OF RODENTS NORMAL SPERMATOZOA

Smirnov G. Yu.

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

e-mail: smirnov_gy@ipae.uran.ru

The intraspecific (age and between individual) variability of the morphometric
parameters of normal spermatozoa of seven species of rodents (fam. Cricetidae, Muridae)
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was investigated. The proportion of age-related variability in sperm size is insignificant; it
can be neglected in population studies of the reproduction of males. On the contrary, the
contribution of individual variability of traits was 1/3 of the total variability; therefore, it
must be taken into account when forming samples and analyzing data.

Key words: rodents, sperm, morphometry, intraspecific variability.

MOP®OJIOTUYECKAA USMEHYMBOCTD IMICTBEB
U ADATITUBHBIN ITOTUMOP®U3M BETULA PENDULA ROTH
B YC/IOBIAX TEXHOT'EHE3A

Taruposa O. B.

Bawkupckuii eocyoapcmeennuiii nedazozuueckuti yHugepcumem um. M. Akmynnol,
2. Ypa, Poccus

e-mail: olecyi@mail.ru

Mopdornmorndeckasi ce30HHast M BO3pacTHAsE U3MEHUINBOCTD PACTEHWIT 1 M3MEHYM-
BOCTbD VX IIOIY/IALMIOHHBIX XapaKTePUCTUK HEOOXOAVIMBI /TSI HOPMAIbHOTO (PYHKIIVIO-
HYIPOBaHM OMY/IALNIL Y TOAAep>KaHys romeocTaza (Mamaes, 1973). bepesa mosucrnas
(Betula pendula Roth) xapakTepusyeTcs IMPOKNUM reorpauyecKum 1 9KONIOINIeCKUM
apeasioM; poM3pacTaeT BO BCeX IPUPOJSHBIX 30HaX Ha Tepputopun Poccun, 3a McKro-
YeHJeM KpaylHUX CEBEPHBIX U KPaTHIX I0>KHBIX.

VI3MeHUNBOCTD Oepesbl B €CTECTBEHHBIX YCTIOBUAX IPOSIBIIAETCA II0-Pa3HOMY:
U3MEHYMBOCTD >KM3HEHHOI GOpPMBI (ZepeBbsi, MHOTOCTBOJIbHbBIE IepeBbs, HU3KO-
pOCIIBIe iepeBbs, CTIAHNKOBBIe (POPMBI — Ha I'PaHMUIIe IeCOB B rOpax, B TYH/POBOII
30He) (BapaHOB, 1925; Kprpinos, 1961; Bacunbes, 1969; Jlyranckuit, JIbicos, 1991;
ITomos, 2003; JKunposa, 2005; n np.); N3MEHYNBOCTDH q)oprI KPOHBI (BeTunHHM-
KoBa, 2004); sKojorm4eckasd M3MEHYMBOCTh U IJIACTUYHOCTD KOPHEBOI CUCTEMBI
(Opeitbepr, buprokosa, 1982; 3aiiues, Kynarun, 1998; [mausatynaun u ap., 2003; u
np.); nsmeHunBoctb Kopsl (Koposus, 1970; ITonos u ap., 1978; Konosanos, 2003;
Kocunuenko, 2000; JKunpiosa, 2010; bopoBukosa, 2013; n np.); M3MEHYNBOCTh (1)1/[—
3MOJIOTUYECKMX XapPaKTEPUCTUK, TAKMX KaK BOJHDBIN PEXUM, aKKYMY/IALUA MeTal-
JIOB (FMHMﬂTymIMH, 2007, 2011; Tmanarynnuy, Kynarns, 2015, 2016; Kulagin et al.,
2018; u ap.); Mopdonorndeckas USMEHINBOCTD TUCTbeB (MaMaes, 1973; [lanueHKo,
1974; u mp.); uaMeHYMBOCTU reHetndeckas (Subaes, 2002; Knemesa, 2007; n fp.)
u nonynannonHas ([Jandenko, 1990; Iubupos, 1978; MaxHnes, 1986; Cemepnkos,
1986; n gp.). VI3MeHUMBOCTb ¥ 3KOJIOTMYECKasd IIACTUYHOCTb Gepesbl MOBUCIION
HNOATBEPXKIAITCS YCIEUIHBIM Ipou3pacTaHyueM U GpopMupoBaHMEM HaCaX/eHUI
B €CTECTBEHHBIX U TEXHOTE€HHBIX YCIOBUAX (Mamaes, 1973; KynarMH, 1974, 1980,
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