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[Toanmopdusm 1o ckopocTu pocra
I pa3MepaM TeAaa




PasmepHsbIl moanMopdnsm cBsA3aH
He TOABKO C O0MAMEeM ITUII

KoMneHCAaToOpHbIN POCT - CNOCODHOCTb OPIraHM3MA PACTH
YCKOPEHHbIMKM TEMMNAMM MOCAE NEPUOAQ HEXBATKMU MULLLU
(Timiras and Valcana 1972; McCance and Widdowson 1974;
Sibly and Calow 1986; Whitledge et al. 1998; Jobling and

Johansen 1999)



[Touemy Bce ocoOn He
pacTyT ¢ MaKCMaAbHOU
CKOPOCTBIO?




IlocaeacTBusl yCKOpEeHHOIO pocTa

YyBeAnyupaeTcs BOCNPMMMYUBOCTb K MHPEKLUSAM
PassuBaoTcs HEUHPEKLLUOHHDBIE NATOAOIUU
CHuxaeTcs paboTocnocobHOCTb

MoBbILLAETCA CMEPTHOCTDb



CrpykTypa sHepro0xera opranmnsma (1o
Wade and Schneider, 1992; Klein, Nelson, 1999)

NMopaepxaHue
XU3HeneAaATeNnbHOCTHU

AbOunortmnyeckas
Jlokomouus

cpepa 4
\ ComaTunyeckas
a npoaykKuus
‘ eHepaTUBHasn
npoayKuus

LA ||~
v

Couuaanaﬂ
cpena UMMyHUTeET

Tepmoperynsauus



KoMmipoMucc >K1M3HEeHHBIX

VHTePEeCOB:

 BblCOKOSA CKOPOCTb
pocTa TpebyeT
NPUBAEYEHMUS
AOMOAHUTEABHbIX
pecypcos.

e 3DTO HEeraTtuBHO
BAMSIET HA CPYHKLUMUMU,
OTBETCTBEHHbIE 3Q
obecne4vyeHune
XU3HEAEATEeAbHOCTH




CkopocTs pocTta 1 pU3NOAOTV

QPP EKTUBHOCTD ACCUMMUASALUMU
UHTEHCUBHOCTb OOMEHAa BeLLecTB
PenpoAyYKTMBHASA QKTUBHOCTDb
CKOpOCTb NOAOBOIro CO3peBAHMUS




CKOpoOCTh pocTa 1 HOoBeAeHue
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PYypPAXMPOBOYHASA
OKTUBHOCTbDb

UccAeAOBATEAbCKAOSA
OKTUBHOCTbD

OCTOPOXHOCTDb
ArpeccumBHOCTb




Pasangnbie pOpMBI ITOBEA€HNS
yKaaabiBaloTcs B «Bold — shy»
KOHTVHYYM (Stamps et al., 2007)

CnocoBHOCTb KOPMUTLCH
B MPUCYTCTBUU XULLLHUKC

ANCTaHUMA NpUBANXKEeHuUs
K XULLHUKY

AMCTAHUUSA B3AETA
AANTEABHOCTb 3MUPAHMUSA
TpeBOXHOCTbD

OcBOEeHHne HOBOU CpeAbl




Teopus ckopocTu >X13HN
(Pace of Life, PoL):
MHuauBUAYyaAbHBIE Pa3AUYMS TI0
CKOPOCTU POCTa OITPeAeASIOT
oAUMOpPU3M 10 KOMIIAEKCY

[IoKa3zareaen



HTerpanus nHAVBUAYaABHBIX
ocobeHHocTen B PoL KOHTHHYYMe (Reale, 2010)

Bua: K- crparern pace of life I - cTpaTern
slow -« P [ast
life history

» short life
» precocious reproduction
* high growth rate

E

long life
delayed reproduction
low growth rate

E

philopairy -« behaviour » high dispersal
high level of parental care - # low level of parental care
low agpressivensss - + high agpressivenass
shy = » bold
thorough exploration = # superficial explorer
ko activity = # high activity
high sociability =  low sociability
physiology
high HFA axis reactivity = » low HPA axis reactivity
low svmipathetic svstem reactivity - # high sympathetic system reactivity

high parasvmpathetic system reactivity + low parasympathelic system reactivity

E 3

low metabolism *» high metabolism

L 9

low sensitivity to oxidative stress * high sensitivity to oxidative stress

E 3

high immune response » low immune response

OcoOu: peakTuBHBIE ITPOAKTUBHbIE .



NuansBnayaabHOCTD

UHAUBUAYOAbHbIE PA3AMYUSA B MOBEAEHUU, YCTOUYUBO

COXPAHsOLWHUEC BO BPEMEHU U B PA3HbLIX KOHTEKCTAX
(Stamps and Groothuis, 2009)

« CaAamaHApbl (Sih, Kats & Maurer, 2003)

* PbIObI (Wilson et al., 1993; Overli, Winberg & Pottinger, 2005)

* fAuwiepuubl (Cote & Clobert, 2007), birds (Groothuis & Carere, 2005)
 [pbi3yHbl (Koolhaas et al., 1999)

« Apyrue maekonutalroLwme (Malmkvist & Hansen, 2002; Reale et al., 2000;
Gosling, 2001; Sih & Bell, 2008)

. I.'IdceKOMble (Gyuris et al. 2010, Tremmel & Mdiller 2013)



NuaMBUAYaAbHBIE OCOOEHHOCTI
[TOBEeAEHISI KOppeAnpyIoT C
P30 A0TYECKIMU OCOOEHHOCTIMM

Dolomedes triton: BpeMs Bo3dBpaTa Ha OXOTHIMYMI YI4aCTOK IIOCA€
TPEBOTHU ITOAOXKUTEABHO KOPPEANPYeET C IMIPOKOPAMBOCTHIO.

I Ipo>XOpAMBOCTE KOppeAupyeT ¢ pa3MepPOM U IA040BUTOCTHIO
(Johnson & Sih 2005).
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Arpeccus B pa3HbIX KOHTEKCTaxX
KOppeaupyeT MeXXAy co00I

Haprle CCaKIVIBAHIS
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[ loBeaeHueckiie TeCTol A4S OLIEHKU
UHAUBUAYAABHOCTU

OOpIKHOBEHHAS
I101€eBKa

(Microtus arvalis)
Oco0m rmoviMaHHbIE B
IIpupose
IIPOTECTPOBAHEI Yepes
2 HeaeAl I1ocAe OTAO0Ba

Dark-light

o Herde and Eccard BMC Ecology 2013, 13:49



«CTpyKTypa» MHAUBUAYAAbHOCTU

height
1 3 5 7
—_— S Y I Y I |

Barrier latency

Kaacrep cmeaocTn:
-1aTeHTHOE BpeMs -

Dark-light latency into light

Open-field latency

Open-field time safe zone

Hole latency one hole
-1ICcCAeA0BaTEABCKAS » %
Hole latency four holes
dAKTMBHOCTD

[ Barrier crossing frequency
Barrier activity

Open-field activity

KAaCTep AKTUBHOCTU -«

Dark-light time in light

Hole number nose

. Herde and Eccard BMC Ecology 2013, 13149



llcTouHmMKy MHANBIAYAABHOCTIL:
reHOTUII U cpeja

' eneTnueckue Cpeaosbie

YacroTHo- Heperyaspubie
MyTaLUN 3aBUCHMBIII KOAeD0aHIsI
oTOOp IlapaMeTpoB
CpeAbl

IIpocTrpaHcTBeHHAs

HEOAHOPOAHOCTD
MeCTOOOUTaHUI




- [loBeaeHne ocodbu onpeaeasercs, B
3HAYUTEAbHOU Mepe ee
bMU310A0TYECKIM COCTOSIHUEM.
lloaTOMY «MIHAUBIAYaABHOCTbE» MOXKHO
paccMaTpuBaTh Kak MHAVBUAYAABHBIN
HaOOp 3TOA0TO0 — PU3NOAOTNYIECKIX
XapaKTepUCTUK

- B nonyasAniysax uHAMBUAYaAbHOCTD
MOKeT ITPOsBAITHCS KaK Ha0op
OTHOCUTEABHO AVICKPETHBIX (peHOTUIIOB



In (adult lifespan) (years)

CyiecTsyer AU IpUYMHHAS CBI3b MEXAY
UHAVIBUAYAABHOCTBIO U CKOPOCTBIO XKV3HU?

Ha BMAOBOM ypOBHE BO3pPACT
NMOAOBOrO CO3pPEBAHMS
KOppeAupyeT C
MPOAOAXUTEABHOCTHIO
(B3POCAOM XU3HUN U OOLLLEN
NPOAOAXUTEABHOCTbIO XXM3HMU
No: De Magalhaes et al., 2007

In (tsex) (years)

Residual In (adult
lifespan) (years)

Residual In (tsex) (years)



l'eneTnyecku gerepMUHUPOBaHHAS
UHAVIBUAYAABHOCTE: ruIIoTe3a Yurru

99

POPULATION PROCESSES IN THE VOLE AND THEIR
RELEVANCE TO GENERAL THEORY!

DENNIs CHITTY

Abstract

No animal population continues to increase indefinitely, and the problem is
to find out what prevents this. Increase among voles is halted by declines
that recur fairly regularly, and can be identified by certain associated charac-
teristics as belonging to a single class of events. By examining enough of these
instances, and contrasting them with control populations that are expanding,
conventional types of answer to the problem can be eliminated. According to
field evidence the individuals in a declining vole population are intrinsically less
viable than their predecessors, and changes in the severity of their external
mortality factors are insufficient to account for the increased probability of
death. On the assumption that vole populations are a special instance of a
general law, the hypothesis is set up that all species are capable of regulating
their own population densities without destroying the renewable resources of
their environment. or reauirine enemies or bad weather to keen them fram

B nonyASiLLMAX rpbi3yHOB CYLLLECTBYEeT COAOHCUPOBAHHBLIM rEHETUYECKHUH
NOAUMOP UM

Ha nuke YNCAEHHOCTU CeAeKTUBHOE NMPEUMYLLLECTBO MOAYHAIOT KPYMHbIE U
ArpeccuBHbI€, HO HU3KO-NPOAYKTUBHbIE OCOOMH

Ha noabreme — meAkue, HearpeccuBHblie U NAOAOBUTDHIE



AauvHa Teaa, MM

Pasmeprl Teaa rpbI3yHOB, Kak
ITPaBUAO, YBeANYMBAIOTCS ITUKE
- YCACHHOCTU
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B roaps! HU3KO YMCA€HHOCTIU
arpecCUBHOCTb MOKeT OBITh Aa’Ke
BBIIIIE, UeM Ha ITUKe
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Puc.3. JVHaMURA UKCISHHOCTH TONYJMIMA 110 NOHHHM OTJIOBOB B

- kanaBrd. Ilo ocu opmumar - wucmo ocofeit Ha I00 nuauHEpo-
cyToX. YepHHM LBeTOM HOXa3aHa UNCISHHOCTH HepepesumMo-
BaBIMX Ocofed, Kocoil WFPUXOBKOM ~ [ONOBOBPEINEX Ceroe-
ToK. HesanTpuxopanue TOMT - THCASHHOCTE HETIONOBOB e~

JHX CerOJeTOX,

IIpoaoaxuTeAbHOCTD
KU3HU
Iepe3yiMOBaBIIX
ocoOel1 He 3aBUCUT OT
a3zl

IIOIIY ASILIVIOHHOTIO
ITIKAa

(Hosuxkos, 1995)



Moandukanusa MHANBUAYAaABHOCTU:
lloauBapuaHTHBIN OHTOTEHE3
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MpelneBrAHbIE TPLI3YHEI
YMEPEHHBIX IIUPOT

Wi b

Puc. 1. Cxema guyx myTelt ORTONCHETHHECKONO PAIBHTHA MIIILICBHAHBIX MPLI3YHOB.
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Eccard and Herde BMC Ecology 2013, 13:43



C mmo3urtum ruriore3sl Pol

«3MMHUE)N 0COOU AOAXHDI:

* BbbITb OOAEE OCTOPOXXHBIMU

* BbbITb MEeHee arpecCcUBHbIMMU

* bbITb 60AEE couMnabeAbHbIMMU

« UMeTb 60AEE HU3KMU OOMEH BELLLECTB

 UMeTb 60AE€ BbICOKYIO MMMYHOPEAKTUBHOCTDb
 UmeTb 60Aee Huskylo peakuuto IMHC Ha cTpecc



Activity level

Hypothesis

Winter  Feb

NSRS {

boaee «cMeabpIMIU» OKa3aAlCH

«3VIMHIUE» OCO0U

Barrier-test Open-field-test

Winter  Feb Winter  Feb

i Jun ; ; ul Jdun -
(crossings/ min) (no. active intervals)

Eccard and Herde BMC Ecology 201?: 2|93:-43



YV «3uMHUX» 0CcO0ell CMeAOCTh
BeAMUYMBACTCS C AOCTUKEHIUEM
[10A0BO3PeA0CTI

CMea0CTh

2 months

Su

¥ - poxaeHUe f

A0 I10CAe

T - r1Oeabp
co3peBaHUe

M - co3peBaHue ) )
P winter animals (OW)
O - pa3MHOXXeHIe

" summer animals (YY) <3



MNoTtpe6bneHue Kucnopoaa, ma/r*y

COOTBETCTBYIOT IIpeacKkasaHusM Teopun Pol

6.0

5.0

oy
o

=
(=)

)
(<)

>
(=)

AaHHble, II0AYYEHHbIE B IIPUPOAE

O "3umHue" ocobu
B "/NleTHue" ocobu

*

T
1

CTtaHaapTHbIN 06MmeH

(HoBukos un ap., 2015)

o
oo

o
o

[NIOKOKOKOPTUKOUAHDIN UHAEKC

ot
N

0.0

o
o
1

Ctpecc - peakuua



Yucno aHTUTEN006pasyowmx Knetok (AOK) Ha mr
ceneseHKu
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Tlpu cogepkanuu B 2abopaTopun
pa3An4ns HUBeAUPYIOTCS
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B xoMpOpTHBIX YCAOBUIX
«CKOPOCTD >KU3HI» He BAUSET
Ha «CKOPOCTbh CMEePTU»
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Pe3ome:

HeoAHOPOAHOCTb CODAKTOPOB CpPEAbI
O0O0YyCAQBAMBAET USMEHYMBOCTb NO KOMMAEKCY
KOPPEAUPYIOLLLUX MEXAY COOOM NOBEAEHYECKUX U
cbU3noAOrM4eCcKuxX NoOKAa3aTeAemn, BAMAIOLLLUX HA
Te4YeHUue OHTOoreHesdad

PaKTU4ECKHNE ACHHbIE, NMNOAYyYE€HHbIE HA
MbBILLUEBUAHDLIX TPbI3YHAX B LLEAOM NMNOATBEPIXAAQIOT
OCHOBHbI€ NMOAOXEHNA TEOPUU CKOPOCTU XKU3HU

B3aMMOOTHOLLUEHUS MeXAY MPOAOAXKUTEABHOCTDIO
OTAEAbHbIX 3TAMNOB OHTOreHesa u
UHAUBUAYAAbHBIMU OCOBEHHOCTAMMU PUZNOAOTUU U
NOBEAEHMUA HE HOCAT XApPAKTEepPd XXeCTKOM
NPUYUHHO- CAEACTBEHHOMU CBSA3M



CITACUDBO!

NMocae ...



Yucno ambpnoHoB

«3UMHIEe» caMKI1 Do/ee IIA0A0BUTHI,
gyeM «AeTHHMe» TOI'O 2Ke paSMepa

(Mak, Hosnkos, MoikuH, Heory0AKOBaHHEIE JaHHBIE)
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