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AHHOTAIIMNA

C neJsibio BBIABJIEHNA MEMKIIOIYJISAIMOHHO CIENM(IMKM POCTA ¥ II0JOBOTO CO3PEBAHMA CaMI[OB OCTPOMOP-
JIOJl JIATYIIKY IIPOaHAJIM3VPOBAHbI BO3PACTHOM COCTaB, Pa3Mephl TeJjla M TOAOBBIE IIPMPOCTHI y amdubnii,
o0MTaOMMX B TPEX BOJZOEMAX C PAa3JIMYHBIM IMAPOXUMUYIECKUM cocTaBoM. Becero naydeno 117 mosoBo3pesibix
CaMIIOB, BO3PAaCT KOTOPBIX BapbMpPOBAJ OT ABYX A0 miecTu JeT. OmnpeneseHo, 4TO (POHOBBIE IIOKa3aTeJN
MMHEepaIM3alyy [I0BEPXHOCTHBIX Boj aJsa CpenHero YpaJsa HaxomATcA Ha ypoBHe 150 Mr/,uM3 B BECEHHUII
nepron. MesKkrozmoBble KosebaHNA 3HAUEHMI MMHepPaAJIM3alu B M3ydaeMbIX BOJOEMaX CBA3AHBI C M3MeHEeH-
eM ypoBHA CysbdaToB. YCTaHOBJIEHO, YTO MUHEPAIM3aIMA BojoeMa B mpegenax 300 mr/am° B HepecToBbI
IIepros He ABJIAETCA HETaTMBHBIM (PaKTOPOM, OTPaHMUMBAIOIIMM POCT OCTPOMOPAON JArymky. OTHOCUTe Ib-
HO paHHee II0JIOBOE CO3peBaHMe CaMI[OB OCTPOMOPZON JIATYIIKM HabJoJaeTcsa B yCJIOBUAX, IPUOJIMIKEHHBIX
K ONTMMAJBbHBIM, ¥ COIPOBOXKIAETCA IlepepaclIpesiesleHNeM SHePTeTUYeCKMX 3aTpaT B II0JIb3Y IIPOIECCOB
Pa3MHOKEHN C COOTBETCTBYIOIMM 3aMelIeHieM pocTa aMQpuonii.

KmogeBbie ciaoBa: amdubdum, ocTpoMopaas JIATYIIKA, POCT, TOLOBOI IIPUPOCT, CKEJIETOXPOHOJIOTUA, MU-
HepaM3alnys BOJ, IMAPOXVIMUA.

B Hacrodmee Bpema mpobieMy CKOPOCTH
pocTa 1, Kak CJeICTBMe, M3MEHUYVBOCTU TaKO-
ro IIOKa3aTeJid, KaK JJNHA Tesa aMudnii, usy-
4aloT MHOrue aBTOphl. IlokaszaHbl Bo3pacTHAA,
ce30HHAsA 0CODEHHOCTY TEMIIOB POCTa 3€MHOBOJ-
veIX. Tak, HampuMmep, OTMEYEHO, YTO HA Iep-
BYIO 3MMOBKY CETOJIETKM IOKHBIX INOIIYJIAINI
yxonAT OoJsiee KPYIIHBIMHY, YeM ceBepHBIX [Kpu-
BoIleeB 1 np., 1960; Loman, 1978; Jlankos u
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Ip., 2008]. IlorogHble ycyOBUA B JIETHUE MecCd-
LIbI OIIPENEJIAI0T pasMepnl aMudmii TeKyIero
roJia POsKJIeHUA Ilepes] 3MMOBKO KaK Hellocpes-
CTBEHHO, TaK JI KOCBEHHO — depe3 JJIUTEJLHOCTD
JIMYMHOYHOTO PasBUTUA U Nepuona Harygaa [Ky-
TenkoB, Mocwuari, 2013]. B npupomHbIx ycio-
BuAX OoJee KM3HECIIOCOOHBIMM OKa3bIBAIOTCS
CETOJIETKY OCTPOMOPJION JIATYIIKY, Macca KOTO-
peix nocturaetr 200 mr [IIIsapr, 1980]. B manb-



HelireM 6OoJiee KpymIHbIE 0COOM IIPY MeTaMOp-
do3e 1mocse 3MMOBKM COXPAHAIOT IIpeuMyliie-
cTBO B pasdMmepax Teja [Vmenko, 1980], o
MOryT HaOJIomaThCA U MHBIe cuTyauuu [Vmen-
Ko, 1999].

J1J151 B3POCJIBIX $KMBOTHBIX Ha IpuMepe 31 Bu-
Zla OecxBocThix aMmcpuduii B EBporne n 81 Buzma B
CeBepHoli AMepuke IOKa3aHO, YTO CPEIHUII
pasMep TeJja SKMBOTHBIX YBeJMYMBAETCHA II0
HanpaBJeHuo K cerepy [Olalla-Téarraga, Rodri-
guez, 2007]. KitoueBy poJib B BTOM IIpoIfecce
HEKOTOpbIe aBTOPBI OTBOAAT TeILJIOBOMY bOaJiaH-
cy [Olalla-Tarraga, Rodriguez, 2007]. Jpyrue
MCCJIeIOBAaTeNM B KAYeCTBe OCHOBHOM IIPUUMHBI
Ha3BbIBAIOT YCKOPEHME II0JOBOT'O CO3PEBaHUA
aMcpubMii B I0KHBIX MOMIYJAIMAX OTHOCUTEJIb-
HO TeMnoB pocta [Jlamkos, 2007]. IIpu aTom
BO3MOYKHOCTb MCIIOJIb30BAHUA MPEUMYIIIECTB
TEIIOTO KJIMMaTa MOXKeT ObITh OrpaHM4eHa JIo-
KaJIbHBIMI YyCJIOBUMAMM, TaKVMMIM KaK HIM3KadA
BJIasKHOCTS [Jlankos u gp., 2008].

Kpowme sroro ciexyer ormeruth paboThl, B
KOTOPBIX OCHOBHOE BHVIMaHIE yIeJIeHO BO3JeliCT-
BIIO Ha CKOPOCTBb pocTa amdpuodmii Takux dax-
TOpOB, Kak TeMmuepatrypa [MurtHuxos, 2012],
COJIEHOCTb M KMCJIOTHOCTb BoAbl [Ky3HeIos,
Jlobaues, 2007], repoununsr [Ileckora, 2004],
a Tak)Ke M3MEHeHUdA XMMM3Ma CpeJbl BCJe-
cTBUe ypOaumzanuy [Bepmmuma u gp., 2006],
u 1. 1. Tak, y oCTPOMOPJIO¥ JIATYIIKM C yCUJIe-
HJIEM aHTPOIIOTEHHO} TpaHC(OpMalMy Cpeabl
IIponcxoamnT yYMeHBbIIIeH e JJIMHBI TeJla B3POC-
JIBIX CAMOK, 4 y CEroJIeTOK OTMEeYeHO yBeJsde-
Hue pa3MepoB Tejya [Bepmwuuanz un np., 2006].

JlaHHBIX OTHOCUTEJIBHO TUJPOXMMUIECKUX
IIOKas3aTeJiell BOJloeMa ¥ OCOOeHHOCTell pocTa
am@ubnii B IPUPOIHBIX IOIYJANNAX ABHO He-
nocratouHo. OnHaKo Ha IpuMepe OOJIBIIIOrO
IIPYZOBMKA B JKCIEPUMEHTE IIOKal3aHO, UTO
€XKeCyTOYHbIe IIepelaibl COJIEHOCTH B IIpeiesiax
1-3 % yckopsdioT ero poct, a JaJibHelillee yBe-
JIMYeH)e ITOrO II0Ka3aTeJsd COIPOBOYKIAETCA
yxynmeHueMm pocra [KorcranTnHOB 1 gp., 2007].
IlonoOueIll pe3yabTaT (HO IPU MHBIX BEJIMYUN-
Hax (pakTopa) IIOJIydeH IIPY IIPOBEJIEHUM DKC-
IIepUMeHTaJbHBIX PaboT II0 M3Yy4YEeHUI0 BJIUA-
HUA KOJIe0aHMII COJIEHOCTY Ha SMOPMOHAJIBHO-
JIMYMHOYHOE pa3BUTHUE OOBIKHOBEHHOTO TPUTO-
Ha ¥ IIpeJICTaBUTeJIeN oTpAna DECXBOCTHIX aM-
bpudbuit. B nesom, nepruoamdecKkre M3MeHeHUS
JIaHHOTO (PaKTOpa OKAa3bIBAIOT DJIATONPUATHOE
BJAMAHNE Ha MX pPa3BUTHUE, HO B OTJINYME OT

OOBIKHOBEHHOTO TPUTOHA, IIIIOPIleBasd JIATYII-
Ka, OOBIKHOBEHHAadA M 3eJieHas »Kabbl JocTura-
JIM HAWJIYYINMX U3 MCCJeNyeMbIX IIOKa3aTeJieil
IIpU TaJIOpPesKMMe C aMILINTYoi 1o 2 Yo [Jlo-
baues, 2008]. Takske OoTMeUEHO, YTO IIOBBIIIIE-
HUE YPOBHA COJIEHOCTU BOJOEMa MOXKET HE CKa-
3BbIBATHCA HA Pa3BUTUMU U CKOPOCTU POCTa IroO-
JIOBAaCTMKOB, HO CIIOCOOHO CHMKATb UX BBIMKI-
BaeMoOCTb U MeHATHh NoBeneHue [Winkler, For-
te, 2011].

Taxum obpaszom, ocobeHHOCTM pocTa aMdu-
Omit B CBA3M C M3MEHUYMBOCTBIO JIOKAJBHBIX TUI-
POXMMMWYECKUX YCJIOBUI BOJOEMOB OCTAIOTCA HE
IO KOHIA M3YYEHHBIMIL

Iesnp Hamelt paboTbl — cpaBHEHME BO3PACT-
HOTO COCTaBa, pa3Mepa TeJja, CKOPOCTU POCTa
¥ BO3pacTa IIO0JOBOTO CO3PEBAaHM:A CaMIOB OCT-
POMOPIOI JIATYIIIKM, ODUTAIOIINX B TPEX BOMO-
eMaX C Pa3JINIHBIM IUAPOXVUMUIECKIM COCTaBOM.

MATEPUAJ I METOJBI

Octpomopasie garymky (117 sx3.) oTsioBIe-
HBI B BECEHHe-JIeTHUI mepnon B ABYX MeCTO-
oburaHnax Ha Teppuropun Cpennero Ypajsa u
onHOM, pacnoJjoyxkeHHoM B IOro-BocTournom 3a-
ypaJsabe. IlepBoe MecToOOMTaHME PACIOJIONKEHO
Ha Tepputopun Illapramickoro Jeconapra (1)
(r. Exatepunbypr). CorslacHO TUIM3aIUM rOPOJI-
ckux JaHmmadToB [Bepumunse u np., 2006] gan-
HBIJl JIOKQJMTET OTHOCUTCA K JIECOIIAPKOBOMY
nosicy ropoza. OTMeTMM, 4YTO TOPOJCKME JIECO-
IIapKM KaK HalVMeHee HapyIIeHHbIe JAHAIIad-
TBI BBINOJHAIOT 0CODYI0 POJIb B IOALEPIKAHNUN
coo0b111ecTB Ha TeppuUTOpMM MeranoJcos. ITogo0-
Hble DKOCUCTEMBI C OJHOI CTOPOHBI, IIPeJICTaB-
JIAI0T cob0l ecTeCTBEHHbIE MECTOOOUTAHNUA SKI-
BOTHBIX, a C I{pyI‘OI\/‘I — IIoABEPIKEHbI BJIMAHUIO
1IeJIOTO KOMILJIEKCA HeTraTUBHBIX (PAKTOPOB, CO-
IIyTCTBYIOIIMX TOPOJICKMM arjomepanyam. IlosTo-
MY OHM MOTYT IIOMOYb OIIPEAEJUTb POJb (PAKTO-
POB, HETATMBHO BO3JAEVCTBYIOIIMX Ha OPraHMU3-
Mbl. VIH(popMmanma 06 0coOEHHOCTAX PocTa OCT-
POMOPIO¥ JIATYIIKM B ITOAOOHBIX OMOTOIAX OT-
CYTCTBYET.

Bropoe (2) mecToobOuTaHME PACIOJOKEHO B
okpecTHOCTAX noc. Bepxuue Cepru HuxHecep-
ruHckoro p-Ha CseppuioBckoit 061 — 91 KM oOT
r. ExaTepunbypra. JlaHHBINI OMOTOII MOYKHO OT-
HECTU K OTHOCUTEJIbHO cJiabo mpeobpa3oBaHHBIM
TEPPUTOPUAM 32 IIpefiesiaMy KPYIIHbIX HaceJeH-
HBIX IIYHKTOB.
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Tperse MecToOOUTaHME (3) — 3TO 03€epo B
IOro-Boctounom 3aypasbe (Kypranckaa o0,
okpectHocTu moc. Cremnnoe). Ozepa B Rypran-
CKOJ 00JIacTy XapaKTepM3YyITCA eCTeCTBEHHO
BBICOKVMM yPOBHeM OOIlell MyHepaans3amu (cpe-
IV aHMOHOB ITpeobagaroT InapoKapOoHaT-, XJI0-
pua- u CcynbgaT-MOHBI, B KaTMOHHOM COCTaBe
VIOHBI HATPUA, KAJbIVA, KaJId ¥ MarHusA), odyc-
JIOBJIEHHOJ BJIMAHMEM IIOJICTUJIAIOINNX TOPHBIX
ropop [Osepa..., 1998]. Bomoemb! Takoro tuma Io
pAny mapaMeTpoB MOTyT NpuOJIMMKATBCA K Ta-
KOBBIM Ha TEPPUTOPUM TOPOJICKOI arjioMepalin.

Y OTJIOBJIEHHBIX KMBOTHBIX CHMMAJIM CTaH-
JlapTHbIE MOPQOJIOTMYECKMEe IIPOMEPBI C IIOMO-
me0 nudposoro mraHreHnuUpKyaa “Kraftool”
c uenoit nesnenua 0,01 mm. OmnpepnesieHne BO3-
pacTa $KMBOTHBIX BBIIIOJHEHO METOJOM CKeJle-
TOXPOHOJIOTUY B MOJIM(PUKAINY, IIPEeJIOMKEHHON
A. B. Jlegennosem [1990]. dsisa aToro us cepe-
muub! 111 pasmanrm IV manbiia 3amHe KOHEYHOC-
TV M3TOTaBJMBAJNCEH IIOIIEPEeYHbIe Cpe3bl, OKpa-
IIeHHbIe TeMaTOKCUIMHOM Opanxa. [Tomumo
IIPOCTOTO IIOZicHeTa JIMHUII CKJIEMBaHUA, BUAU-
MBIX Ha cpes3aX (paJiaHT IIaJIbIleB, IIPOBEIEHBI
UBMepeHNd UX OUaMeTpPOB. BeanumHel quaMer-
POB I'OOOBLIX CJIOEB V1 OTHOCUTEJIbHBIE I'OJOBbIE
IIPMPOCTHI IIOTBEPIKIAI0T IIPABUJILHOCTD OIIpe-
JeJleHNdA JIMHUII IIepBOil M BTOPON 3MMOBOK.
IIpensosxkeHHBIN OAXOJ IMIO3BOJAET TOUYHEE
OIIPeZIeNIATH BO3PACT OCTPOMOP/IBIX JIATYIIIEK. VI3~
MepeHMe IMaMeTpPOB TOJOBBLIX CJIOEB U ILJIOIIa-
Ieil cpayaHr masbleB aM@ubOMii MIpPoBEmEHO C
romornsio nporpaMmel Levenhuk ToupView.

OTHOCKUTeJIBHBIE IPUPOCTHI KOCTHOM TKAHU
(Y,) 3a mepmon OoT OHIHOI 3MMOBKM A0 APYToi
OIIpeieJIANN II0 (POpMYyJIe:

rme D — pgmaMmeTp KOCTM, OTPaHWYEHHBIN Of-
HOJl JUHMEN CKJEeUBaHUSA, ¢ — MNOPANKOBBI HO-
Mep BUIAMMONM JIMHUM CKJIEMBaHUA (OTCYET OT
KOCTHOMOS3T0BOI 1ToJiocTy). IIockoJbKy momneped-
HbIEe Cpe3bl (paJlaHT UMEIOT (PopMy, OJIM3KYIO K
OBaJIbHO, M3MepAIach HanOOJIbIIAA 1 HaYIMEHb-
wiad mmMpuHa cpesda. Bo Bcex JaJIbHEMINNX BbI-
4MCJeHMUAX NMaMeTpPOM CJIOA Ha3BaHa CpejHAd
BeJIMYMHA MEXKOY STUMU ABYMS U3MEPEeHUIMN.
I mpomepoB Opasy cpes, MMeIoInii HauMeHb-
LIMII JuaMeTp.

PazoBbie esxeromguble (2014, 2015 rr.) mpo-
OBl BOIBI U3 M3y4YaeMbIX BOJIOEMOB OTOUpaJM B
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BECEHHUII IIepuojs, BO BpeMsa HepecrTa amMdu-
6uit, B coorBercTBUM ¢ TpeboBanmamu 'OCT
51592-2000 “Bogma. Obmme TpeboBaHMA K OT-
6opy mpo6”. IlepeueHb XUMUYECKUX ITOKa3aTe-
Jleii oIpeneJIAy COTJIACHO 3ajadaM MCCJIeNo-
BaHMA. XVMNKO-aHAJIUTUYECKIIE VICCIIeIOBAHNA
Ipo0 BOJBI BBIIIOJHEHBI CIIENVAJINCTAMU aKKpe-
JIUTOBaHHOM JlabopaTopun (PU3NKO-XUMUYECKUX
aHaAJM30B Y PaJIbCKOTO TOCYAapCTBEHHOI'O I'Op-
HOTO YHMBEPCUTETA II0 ATTECTOBAHHBIM METO-
LIVIKaM.

Cratuctudeckyo o0paboTKy OaHHBIX IIPOBO-
LIV C TIOMOIIIBIO TTaKeTa IPUKJIAJHBIX [IPOrPaMM
Statistica 8.0 (StatSoft Inc.). Iomsa comocrasJiie-
HMA JABYX BBIOOPOK IO HacToTaM pacIpeseJe-
HJIA BO3PACTOB JMCIIOJIL30BaJIM YTJIOBOE IIpeodpa-
soBanme Pumrepa. AHaJIM3 MB3MEHUMBOCTY Pas3-
MEpPOB TeJIa, IJIOMIAAM (PaJIaHT M TOJOBBIX IIPU-
POCTOB KOCTHOJ TKaHM IIPOBEZEH C IIOMOIIBLIO
MHOTO(aKTOPHBIX MOJieJIell NMCIIEPCYOHHOI0 aHa-
sm3a. IIpy mpoBepke rMnores 0 3HAYMMOCTY (PaAK-
TOPOB BBIOPaH 5%-11 YPOBEHb 3HAUMMOCTIL.

PE3YJbTATBHI

I'mapoxuMudeckue mokasaTej BOJOEMOB.
OcHOBHBIE IMAPOXVMMYECKNE MTOKa3aTeNN U3Y-
JaeMbIX BOJIOEMOB B IIepuoj HepecTa aMgpudmii
npexncraByieHbl B Taba. 1. YcTaHOBJIEHO, YTO
YPOBEHb MMHEpPaJIU3auuu Ha TEPPUTOPUN JeCo-
apKa BECHOJ B pa3HbIE TOAbI MOXKET IIPEBBI-
miaTh MM OBITH HUIKE 3HAUYEHUI 3aropojHOI
Tepputopun. Mesxronosele KonebaHMA MUHEpa-
JM3aluy CBA3aHBI C UBMEHEHNEM YPOBHA CYJib-
daTtoB B BomoeMme. JVICTOYHMKOM CyJb(ATOB B
KPYIHBIX TOPOJaX, KOTOPBIE BBIIAJAIOT C OCall-
KaMM VI IEPEHOCATCHA C IIBIIBI0 B BOJIOEMBI, CIIy-
sKaT OJyskaiiie aBTOLOPOIY ¥ aBTOTPAHCIIOPT
[Huknrcrasa, Makaposa, 2012]. OtananresbHOI
0CODOEHHOCTBIO BOJIOEMAa Ha TEPPUTOPUM TOpOa
ABJAETCA IIOCTOAHHO IIOBBINIEHHBIV, II0 CpaB-
HEHMIO C IPYTMMM y4acTKaMli, YPOBEHb IIepMaH-
raHaTHOI OKMCJIAEMOCTM, HU3KMe 3HadeHua pH
cpenbL

B sokanurere 3 B BeceHHUMII IIepuUOJ ypO-
BeHb MMHepaam3aluy 0ojee cTabuiieH 1 HaxXo-
murea Ha yposHe 300 mr/am®, uro B 1,9 pasa
HMKe JIeTHUX 3HaudeHui [Bepmmans, Banitumu-
poBa, 2013]. B mecTooduranmax 1 u 3 cXOIHBI
YPOBHM 00111l 3KEeCTKOCTH, KOHIIEHTPAIMA XJI0-
PUIOB, HATPMUA M KaJuda. YUacTOK 2 XapakTe-



Tabawuina 1

OcHOBHEIE TMJPOXUMUYECKNE IOKA3aTeJ! BOXOEMOB (Maii)

ITokazaTesnnb

MecToobutannue
ITapramr (1) Bepxune Cepru (2) Crennoe (3)
M=*=m M=*m M=m

lim (min—max)

lim (min—max)

lim (min—max)

Bopoponuslii nokasaresns, en. pH
Mwnnepanmusaims, Mr//:LM3

OKMCIAEeMOCTh ITepMaHraHaTHAA, MT 02/,1::M3
Hurpater, mr/mm°

Xmopumer, mr/mam’

Cynbdarer, mr/mm’

Harpuit, mr/am’

Kambumit, mr/gm®

Kammnii, Mr/,z[M3

6,43 = 0,19 7,41 % 0,025 7,69 = 0,31
6,24—6,62 7,39-7,44 7,38-8,0
237,85 = 88,55 153,85 = 41,05 295,45 + 12,55
149,3-326,4 112,8-194,9 282,9-308,0
38,0 = 30,0 18,88 = 15,12 18,40 = 11,6
8-68,0 ©3,76-34,0 6,830
1,54 = 0,62 2,0 = 0,1 3,6 + 2,2
0,93-2,16 1,9-2,10 1,48-5,88
24,35 + 2,25 30,8 = 20,2 55,95 = 20,55

22,1-26,6 10,6-51,0  76,5-354
114,15 =+ 55,55 25,4 = 6,6 5,11 = 1,52
58,6—169,7 18,8-32,9 3,59—6,63
10,91 = 1,49 4,76 = 0,78 53,8 = 7,3
25,1 = 1,9 27,1 = 7,6 29,5 + 6,4
23,2-27,0 19,5-34,7 23,1-35,9
9,4 = 1,71 1,21 = 0,25 10,1 = 1,81
7,69-11,1 0,96—1,46 8,29-11,9

pusyerca pH Ha ypoBHe 7, HUBKMM ypPOBHEM
HATPMUA ¥ Kajaud, [0 CPaBHEHUIO C APYTUMU
Y4aCTKaMIL

NzmenunBocTh njuHBI TeJsia. Becero musyue-
HO 117 moJI0BO3peJBIX CaMIIOB OCTPOMOPLOH
JIATYLIKM, BO3PAacT KOTOPBIX BapbMpPOBaJ OT

IBYX 5o mectu jeT. CpelHAA NJIMHA SKMBOTHBIX
B KasKJOM BO3PaCTHOM KJacce IIpe/icTaBJeHa B
TabJL. 2.

JuHaMuka pacrpeiesieHnsa BO3PacTOB — OJINH
13 IIOKasaTeJiell TEeMIIOB BOBJEYeHUs ocobeil B
pasMHOMKeHMe M UX Iubesy, IO3TOMY MCIIOJIb-

Tab6awumwima 2

Jlauua Teja U Bo3pacT 0cobeii 0CTPOMOPIO JATyIIKN

MecTooburanne

Boapacrt, ser

HTapram (1) Bepxune Cepru (2) Crennoe (3)
M=*+=m M=m M=*=m
2+ - - 47 = 1,03
N=28
3+ 48,43 £ 1,44 51,49 = 0,67 50,47 = 0,70
N = N=17 N =30
4+ 53,09 = 0,44 55,20 = 0,46 52,85 = 0,76
N = N =21 N =10
5+ 56,36 = 1,20 58,18 = 0,90 52,93 = 0,78
N = N =15 N=4
6+ 58,69 = 0,43 59,27* -
N = N=1
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70

——M1
60 - A, M2
50 4 SN -&-M3

Ocobn, %

2+ 3+ 4+ 5+ 6+
Boapacrt, ner

Puc. 1. HacToTHOE pacnpejieieHlie BO3PACTOB y caM-

II0B OCTPOMOPZON JIATYIIKM B M3ydaeMbIX IIOILyJIs-

muax. M — mecrooburanne: 1 — lapran; 2 — Bepx-
une Cepru; 3 — CremnHoe

30BaH MMEHHO 3TOT IHapameTp [JlamkoB m np.,
2007].

YacToTHBIE pacnpeneseHusa ocobeil IO BO3-
pactaM B M3ydaeMbIX IOIIyJIALMAX IIpeCcTaBe-
HBl Ha puc. 1. IlokasaHo, 4TO 4YacTOTa BCTpeda-
€MOCTH TPeXJIETHUX JKVMBOTHBIX MaKCMMaJIbHa Ha
TpeTbeM YYacTKe, 3HAYMMBbIE Pa3JIMYUA OTMe-
4yeHBI KakK ¢ nepsbiM (@), = 5,381; p < 0,05),
TaKk ¥ CO BTOPBIM yuacTkoM (¢, = 5,629;
p < 0,05). 3gech xe CTOUT OTMETUTbH HeDOJIb-
uryro mosro nByxJjeTHUxX (15 %) ocobeit cpenm
Pa3MHOKAIOIINXCA KUBOTHBIX B TPEThEM paiio-
He. Ha mepBoM M BTOpOM ydYacTKe OCHOBHYIO
4acTb BBIOOPKM COCTaBJIAIOT 4—5-JIeTHIE SKUBOT-
Hble. Takum 006pas3oM, MOZAJIBHBI BO3pacT pas-
MHOKEHMs Ha ydacTKax 1 m 2 cocraBiseT de-
TBIpE TOZla, & B MeCTOoOOMTaHuM 3 — TPU ToAa.
CaenoBaTesbHO, B MECTOOOMUTAHNUM 3 CaMIlbl OCT-
POMOPIOI JIATYUIKY BCTYHAIOT B Pa3MHOKEHVE
IPMMEPHO Ha OAMH TOJ, pPaHbIlle B CPaBHEHUN C
yuacTkamu 1 u 2.

Jis aHaM3a M3MEHYMBOCTY Pa3MepoB TeJsa
cpeny I0JIOBO3PeJbIX 0cobell 0CTpoMOpIoN Jd-
TYIIKM JCIIOJIb30BaHa NIBYX(aKTOpPHAA MOJEJIb
(“mecrooburanne”, “Bosdpact”). OTMeUeHO, YUTO
CpenHAda JJIMHA TeJa CaMI]OB B MECTOOOUTaHUM 2
OoJibllle B CpaBHEHMM C MecToOOuTaHneM 3 (pas-
JUYUA 3HAYMMEI) (puc. 2).

OpHako aHAJIM3 B3aMMOIENCTBUA (PAKTOPOB
“Bogpact” u “mecrooOuTaHMe” U OAJIbHEMIINE
IIOTIapHBbIE CPaBHEHMA B KasKJOM BO3PaCTHOM
kJacce ¢ nomoiubio Tecta post hoc (LSD test)
II0Ka3aJi OTCYTCTBME 3HAYMMBIX Pa3JIMUMil 110
JUUIMHE TeJla CaMI[0OB MEXKJY MeCcTOoO0MTaHUA-
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Puc. 2. JInvnaa Teya ocobeil OCTPOMOPION JIATYLIKN
(cpenune HeBsBelleHHble = (0,95 MOBEpPUTEINILHBI MH-
TepBaJI) Ipu BO3ECTBUN (PaKTOpa “MecToobuTanme”.

F (2, 114) = 13,7 (p < 0,001). M — mecTroobutaHue:
1 — IMTapramr;, 2 — Bepxune Cepryu; 3 — Cremnnoe

vu. Ha ypoBHe TeHnmeHumit ormedarorca Oosee
KPYIHbIE pa3Mephl TeJja y JAryLIeK U3 MeCTO-
obutaHNMa 2 um 3 B Bo3pacTe TpexX JeT, B cTap-
HIMX BO3PACTHBIX KJaccaxX CpefHMe 3HadeHUSA
IJIVHBI TeJIa B MECTOOOMTAaHMM 2 IIPEBBIIIAIOT
TaKOBbIe B OCTAJIbHBIX paioHax (puc. 3). Cie-
JIOBATEJIbHO, 3a(PUKCUPOBAHHBIE MEXKIIOIY-
JALVOHHBIE Pa3JNYUA CpelHel NJIUHBI TeJja
CaMIIOB CBA3aHBI C 0CODEHHOCTAMM BO3PACTHO-
Io COCTaBa "KMBOTHBIX B U3y4YaeMbIX MeCcTO0OM-
TaHUAX.

66 -
64 1 [
62 -
60 -

g °

* 58 %

2o}

5 56 }

13

o 54:* { L

= 52

=

SO ¢ oMl
48 M2
46 1 ¢ M3
44 T T T T T

2+ 3+ 4+ 5+ 6+

Boapacr, Jgetr

Puc. 3. lnuua Tesa ocobeil OCTPOMOPIOI JIATYIIKN
(cpemune = 0,95 noBepuUTELHBIN MHTEPBAJI) IPK B3a-
umozevicTeuu paktTopa “mecrooburanme” u “Bospact”.
F (5, 105) = 0,2 (p < 0,98). M — mecToobuTanne: 1 —
ITapramr; 2 — Bepxuue Cepry; 3 — CrenHoe
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Puc. 4. Ilnomans nonepevHoro cevyeHns pajaHry cam-

LIOB OCTpOMOPJO¥ JArymiknu (cpepume * 0,95 nose-

PUTEJIbHBIN MHTEPBAJI) IPU B3aUMOIECTBUN (PAKTO-

pa “mecrooburanme” u “Bospact”. F (5, 105) = 0,72

(p = 0,61). M — mectrooburanme: 1 — ITlapramr; 2 —
Bepxune Cepru; 3 — CrenHoe

Ananmus rogoBbIxX NpupocToB amepuomii. V13-
BECTHO, YTO y aM@ubuii oTMedaeTcsa ajjIoMeT-
puYecKas 3aBUCUMOCTb MEMKAY TOJIIMHON da-
JIAHTY NaJblla ¥ ajauHoi Tesa [Cumpuna, 1983].
B mayyaembIXx HNONyJANMAX Yy TOJOBO3PEJBIX
CaMIIOB KO3(PPUIIMEHT KOPPEJIAIN MEKIY IV~
HOI TeJjla U IJIOLUIAJbIO0 OIEPEYHOr0 CEeYEeHU
B CaMOM Y3KOM MecTe TpeThell pajlaHTM pa-
BeH 0,67.

PesysbraTel ananmsa muomany QaJaHTM C
IIOMOIIBI0 MOJ[eJIell AMCIIEPCHOHHOIO aHaJM3a
IIpencTaBJieHbl Ha puc. 4. OTMeYeHO OTCYTCTBUE
3HAYMMBIX Pa3JMYMii O IJIOIAAY (paslaHrU B
Ka’KJIOM BO3PACTHOM KJacce MeXIy M3ydJaeMbl-
MU oy aAnuaAMn. [Ipu 5ToM B KasK0i IOy JId-
LMY OTAEJBHO IIPOCJIE}KEHO 3aMeJJIeHNe IIpo-
IIECCOB POCTA Y KMBOTHBIX, OYEBUIHO, CBA3AH-
HOe C BCTYILJIEHMEM B pasMHO)KeHMe. JI3mepe-
HIE pa3MepoB TOJIOBBIX IIPUPOCTOB (puc. ) Jda-
IyLUIEK M3 M3yYaeMbIX MOIMYJIALNII II0Kas3aJo,
YTO 3HAYMMOE CHUIKEHIE CKOPOCTU POCTa CBO-
CTBEHHO >KMBOTHBIM M3 MECTOOOMTaHUA 3 Ha
TpeTbeM rony sxkus3uu (tect post hoc (LSD test),
p < 0,05), Torga Kak B OCTaJbHBIX pPalloOHaxX akK-
TUBHBIV POCT IIPOJOJIsKaeTca Ao 4—5 Jer.

Takum obpazom, pocT ampudMl 3amenaeTr-
CcA II0 Mepe II0JIOBOTO CO3PEBAHUA. OTO BUHO
IIpM aHaJM3e TONOBBIX IIPUPOCTOB KOCTHOM TKa-
HI, a TaksKe ODIeil IJIOIIaA) IIOIIEPEeYHOro ce-
yeHua gasanru mnasabiia. OgHAKO B IOCJETHEM

T'onmoBoit mpupoct, MM

-0,1 T T T 1
II1 112 113

Puc. 5. TomoBble mpupocCThl (MM) 0cobeil ocTpoMOp-
noit arymky (cpegune * 0,95 noBepUTEJNIBHBIN MH-
TepBaJI) Py B3aMMozelicTBuM paxkTopa “MecToobu-
TaHue” u “HoMep mpupocta”. F (4, 137) = 3,79 (p =
=0,005). M — mecrooburanme: 1 — IIlapramr; 2 —
Bepxune Cepry; 3 — Crennoe. II; — npupoct nocie
nepsoit 3umoBkM, II, — mociae BTopoit, II; — mocie
TpeTbei

caydae uccienyeMas 3aKOHOMEPHOCTDb 3aMeTHa
Ha ypOBHE TeHJeHLUIL.

OBCYRJEHME

B OpupoaHBIX MONYJNAIMAX, KaK IIPaBUJIO,
uMeeTcsa KOMILIeKC (PaKTOpPoB U Jroboii Haburro-
JaeMblil 3PPEKT ABJIAETCA Pe3yJIbTaTOM UX B3a-
uMognericTBMA. Tak, B JAaHHOM JICCJIEZIOBAHUM B
KadeCcTBe OCHOBHBLIX (DAKTOPOB M3ydaeMbIX Me-
cTooburaHnit ampndnii paccMOTPeHbI TUAPOX-
MMUdecKre OcOOEHHOCTM HEPEeCTOBBIX BOJOEMOB.
ITpy aTOM HeEJNb3A HE YUYUTHIBATH BO3MOXKHOCTD
reorpapuyecKkux pasjamnumii B TeMIlax pocTa,
KOTOpPBIE OOBIYHO CBABBIBAIOT C KJVMATUYECKM-
MM OTJIMYMAMY, B YACTHOCTH, C IIPOJIOJIIKUTEb-
HOCTBIO IIEPMO/A ITOJIOKNUTEJBHBIX CPeIHECYTOU-
HBIX TeMIlepaTyp Bo3nyxa [Jlankos u ap., 2007].
OpfHAaKO BIMAHME ITOTO (paKTOpa Ha CKOPOCTh
JIMHEMHOTO POoCTa OCTaeTcA He [0 KOHIA U3y-
YEeHHBIM.

OpHO 13 nccaenyeMbIX MeCTOOOUTaHNI (yda-
CTOK 3) OCTPOMOPJION JIATYILKM C €CTEeCTBEHHO-
TOBBIIIIEHHO) MMHepaJn3alnyell I0BePXHOCTHBIX
BOJI, PaCIOJIO}KEeHO rouTy Ha 2° rokHee I. Exa-
TepuHOypra B 3aypasbe (Kypraunckasa obur.). OToT
PETMOH XapaKkTepu3yeTcsa 0oJiee BBICOKVMMU JIET-
HUMM TeMIlepaTypaMmu IIo cpaBHeHuio co Cpen-
HUM Y paJioM.
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VIsmeHeHNE MMKPOKIMIMATA B CTOPOHY IIOTEII-
JIeHUA — OOUH M3 U3BECTHBIX 3(pdeKToB roposa.
Kax mpaBuiso, Temmeparypa B ropojse BCerza
BbIIIe, YeM 3a ropogoMm [Oke, 1973], pazmnunusa
moryT gocturatsk 10 °C [Oxe, 1981]. VIzy4uenuro
dopMHUpOBaHMA OCTPOBa TeIlyla B OOJIBIINX TO-
pozax mocsdAIeHo MHoro pabot [Matsees, 2007;
Axnuwmos, 2009; MatseeB u ap., 2011; Enanckuit
u np., 2012; Mcaxkos, IIknsaes, 2014]. B To xe
BpeMsA B 3aCYILIUBBIX MECTHOCTAX BO3MOYKHA
obpaTHasa cuTyalusd, KOrjja B ropojax ¢ 00Jb-
MMM KOJIMYEeCTBOM OPOIIaeMbIX 3eMeJb (3eje-
Hble HACAKIEHMsd, IApPKM) CPeJHAA TeMIepa-
Typa MOKeT ObITb HIUIKE, UeM B OKPY KaIOINX
3aCyLIIMBBIX palioHax, Hanpumep, B Caxkpa-
MmeHTO, mTaT Ramudopuna, CITA [Grimmond
et al, 1993]. BmecTe ¢ TeM He OTMEYEHO, CIIO-
CcOOHBI JIM NMONOOHBIE M3MEHEeHUA KJIMMaTa To-
POJZIOB OKa3BbIBATb BJIMAHME HA IIPOIIECCHI POC-
Ta amduouii.

ITprHMMasa Bo BHMMaHME IIPEATIOJIOMKEHNE O
0130CTH TEeMIIepPaTypPHBIX PEIKVMOB, a TaKKe
OIpesieJIeHHbIE TMAPOXVMMUYECKVe 0COOEHHOCTN
BOJ0OEMOB B MeCTOOOMUTAHUAX 1 1 3 MOYKHO OKIV-
JIaTh II0XO0Kee HalIpaBJIeHVe M3MEHUYMBOCTY pas-
MepoB am@pubmii B 8TUX nonyaaimax. Iloxyden-
Hble Pe3yJbTAaThl ITO3BOJIAIOT T'OBOPUTE O CIIe-
muduKe pocTa CaMIOB B KajKAOV 13 M3ydae-
MBIX MOILYJIALIVIAL.

O6pa3 KU3HM B3POCJIBIX 0cOo0eli, KOTopble
OCHOBHYIO YaCTb BPEMEHM IIPOBOAAT Ha CYIIe,
BO3BpallasAch B BOJOEM TOJBKO BO BpeMsd He-
pecra, Korzxa HabJsomaeTcsa BeceHHee OIIpec-
HeHle, IPUBOAUT K TOMY, YTO II0JIOBO3PEJIbIe
SKVBOTHBIE He IIOJIBEPraloTCA aKTUBHOMY Jeii-
cTBMIO M30BITOYHOV MuHepasamsanuu. Bosee
MeJIKMe pas3Mepbl aM(ubmii Ha ydacTKe 3 B
CPaBHEHUN C YYACTKOM 2 O0'BbACHAIOTCA Pa3HU-
eyl B BO3PACTHON CTPYKType M3ydaeMbIX II0-
Iy JALUIL

AHaJIM3 TONOBBIX IIPMPOCTOB, a TaKiKe ILJIO-
mazeil ajiaHr KMBOTHBIX ITO3BOJIAET OIIMCATD
0CODEHHOCTYI POCTa CAMIIOB OCTPOMOP/ION JIATYIII-
KM B KaXKJOM M3 uaydaeMblx nomysaanuii. Co-
IJIACHO “TeopuM KM3HEHHBIX CTpaTermii’ opra-
HMBMBI CIIOCOOHEI IIepepacIpeiesiaATb Y9HEPreT-
YecKMe 3aTPaTbl MY SKM3HEHHBIMM IIPOlLiec-
camu (pocT, pa3MHOMKEHME U T. ) B 3aBUCUMO-
CTU OT ycJyoBuil oburanus. PesysaeraTsl mccie-
JIOBaHUA IO3BOJAIT yTBEPIKIATb, YTO B CJIY-
yae 3arOpOJHOM IOIIYJIAIMY MOKHO OTMETUTD
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HEe3HA4NTeJIbHOE YJIydIlleHNe yCJIOBUI *KU3HN B
CPaBHEHNUM C JIECOIIAPKOBOI. OTO IPUBOAUT XOTh
¥ K HE3HAYNUTEJBHOMY (pas3jndusa CTaTUCTUYe-
CKM He3Ha4MMBbI), HO Bce Ke 0oJiee MHTEHCUB-
HOMY POCTY CaMIIOB B 3arOPOJHOI IIOITYJIALIVIL.
Kowmmnekc ycioBuii B MecTOOOMTaHUM 3 MOYKHO
C OoIpezesJIeHHOM [oJIell BEepPOATHOCTM Ha3BaTb
ONTVMAJIbHBIM, IIOCKOJIBKY 37eCh OTMeYeH akK-
TUBHBI/I POCT ¥ BCTYIJIEHME B Pa3MHOMKEHIE
IpyM IIepBOii 3Ke BO3MOYKHOCTM. OTHOCKUTEJBHO
paHHee IIOJIOBOE CO3PEBAHME HTUX CAMIIOB CBU-
JleTeJIbCTBYET O IepepacipeiesieHn SHepreTy-
YeCKUX 3aTPaT B II0JIb3Y IIPOLIECCOB Pa3MHOMKe-
HUA B OJslaronpuATHBIX ycJsoBuAx. Ilomobxasa
JKMBHEHHadA CTpaTerus NOLpoOHO ommcaHa Ha
npuMmepe nadHMUIE ¢ IIOMOIIBIO “MeToja BKJa-
zoB” [ITommyk, Paiicdepdepr, 2006]. IlonTep-
sKaeHneM OoJsiee GJIarONPUMATHLIX yCJIOBUIT 061-
TaHUA JJIA OCTPOMOPJON JIATYLIKY B OKPECT-
HocTax noc. CTernHoe B CpaBHEHMM C MECTOOOM-
TaHUAMM 1 U 2 CIyKUT yTBEPIKIEeHMe, UTO CO-
3peBaHMe npu OoJsiee MeJKMX pasMepax TeJsa
MIOBBIIIAET IIPUCIIOCOOJIEHHOCTD TPYIIIBI U IIPN-
BOJUT K YBEJMUEHNIO IIPOJOJIKITEIBHOCTY 3KII3-
HI, a TaKKe KOJIMYEeCTBA PEIPOAYKTUBHBIX IIe-
puonoB Ha ocobb. B caydae, Korja nososoe co-
3peBaHMe IPOMCXOAUT IIPY OTHOCUTEJBHO He-
60JIbIIINMX pa3Mepax TeJd, OPraHU3M COXPaHAeT
CIIOCOOHOCTB K JaJIbHENIIEMY POCTY, Peajmsy-
eMyl0 B 0OoJjiee NIMTEJIbHBIA IIPOMEXKYTOK Bpe-
menn [Vmtenko, 1991, 2007].

Taxkum oOpasoM, HeCMOTPA Ha TO, YTO Ha
IIEPBBIV B3IJIAJ II0JIOBO3PEJIbIE KMBOTHBIE C
y4acTKOB 1 u 3 xapakTepusyloTca 0ojiee meJ-
KJMM pas3MepaMy B CPAaBHEHUM C YYaCTKOM 2,
MeXaHM3MBbI (POPMMPOBAHNMA ITOTO FABJIEHUA pas3-
gu4nel. Ha ydyactke 3 Oojiee Temsblli TeMIlepa-
TYPHBII PEXMM M IIOCTEIIEHHOe M3MEeHeHUe
YPOBHA MMHEpaJU3aluy BOJOEMa, BEPOATHO,
OKa3bIBAIOT CTUMYJIUPYIOIMil 3dpdpeKT 1 odyc-
JIOBJIMBAIOT BBICOKJE TEMIIBI POCTa B IIEPBBIE
ToAbl KM3HN KVMBOTHBIX. ITO IIPMBOAUT K PaH-
HEMY BCTYILJIEHMIO B Pa3MHOKEHME ¥ COOTBET-
CTBYIOI[EMY 3aMeJJIEHMIO JaJIbHENIIero pocra
amcpnbuit.

B neconapkoBoit 3oHe r. Exarepunbypra
(ygacTok 1), rme orMmeudaeTcsa IepuonudecKoe
[IOBBIIIEHNE MMHEPAJIU3AIMM BOJOEMA, a TaK-
JKe 3arpsA3HeHMe OPraHMYEeCKVMIM BellleCTBaMI,
H1 OoJiee TeIJIBII TeMIIePaTypPHBII PEXXUM To-
pozia, HM IIOCTeIleHHOe HapacTaHue (BecHa —



JIeTO) YPOBHA MMUHEPaJIM3aluy BOJOEMa He CIIo-
COOHBI KOMIIEHCUPOBATh HETATMBHOE BJIIMAHNE
COIIy TCTBYIOIIMX yCJIOBMIL

3ARJIOYEHUNE

Taxmum 06pa3oM, Ha TAHHOM DTalle MUCCJENO0-
BaHNMA MOXKHO CHeJIaTh 3aKJIIOYeHMe, YTO ypo-
BeHb MIHepaJm3anuy BoJ0eMa B IIpefeJax
300 Mr/mM° B HepecTOBBIl Iepuoj HE OrpaHN-
4yBaeT POCT OCTPOMOPAOI JAryiknu. Bojsee Be-
POATHO, YTO NaHHBIV IIapaMeTp BOJHON Cpenbl
OKa3bIBaeT CTUMYJMPYIOIee AelICTBME Ha CKO-
pocTh IpupocTa KOCTHOM TraHU. OcobeHHOCTM
pocTa JIAryLIeK U3 FOPOJICKOI IMOIIyJIALUM II0M-
TBEPJKAAIOT IIPEAIIOJIOKEHNE O TOM, UTO CTe-
IIeHb JCIIOJIb30BAaHMA OJIATONPUATHOTO KJIMMATA
MOJYKET OTPaHMYMBATBECH JIOKAJIbHBIMU yCJIOBUA-
mu [Jlankos u np., 2008].

VlccoenoBaHme BBINIOJIHEHO IIPY  (PMHAHCOBOIL

nognep:xkke PDODIY B pamMrax HaydHOTO MIPOEKTA
No 14-0431097 u noxnepsxano nporpammori 211 Ilpa-
BuUTesabcTBa Poccuiickoit Penepanmm, corjaiieHue
Ne 02.A03.21.0006.
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Interpopulation Variation in Growth and Puberty Rate
of Moor Frog Males (Rana arvalis Nilsson, 1842)

E. A. BAYTIMIROVA!, V. L. VERSHININ!?
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620144, Ekaterinburg, 8 Marta str., 202
E-mail: bay 81@mail.ru

2 Ural Federal University named after the first President of Russia B. N. Yeltsin

620002, Ekaterinburg, Mira str., 19

With a view to identifying interpopulational peculiarities of moor frog male growth and puberty, we
have analyzed age composition, body sizes, and annual growth of amphibians inhabiting three water
reservoirs with various hydrochemical composition. In all, 117 pubescent males aged from 2 to 6 were
studied. As established, ambient surface water salinity in the Middle Urals is 150 mg/dm? in the springtime.
Interannual variations of salinity in the reservoirs under study are linked with changing sulphate content.
It has been noted that water salinity up to 300 mg/dm?® during the spawning season shall not be viewed as
a negative aspect restricting growth of moor frogs. Relatively early puberty of moor frog males occurs
under close-to-optimal conditions and is followed by redistribution of energy towards reproductive processes

along with growth retardation of amphibia.

Key words: amphibians, moor frog, growth, annual growth, skeletochronology, water salinity, water

chemistry.
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