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[Ipoananu3upoBaHa pa3MepHasi, BECOBasi U MOJIOBasi CTPYKTypa MOMYJISALHN JISITYIIKA 03EPHON M JKePIISTHKHA KPacHO-
Oproxoii B meproj HepecToBEIX Murparui B 2013 — 2015 rr. B geTsIpex 03épax moimel p. Mensenunia (CaparoBckas
o0Ounacts, JIpicoropekuii paiion). [nuna tena camuos Pelophylax ridibundus Bapsuposana ot 29.3 o 101.3 MM (Bec — oT
2.10 o 152.2 1), camok — ot 36.1 10 120.2 MM (Bec — 4.45 no 181.0 1); y Bombina bombina — camust ot 25.4 1o 50.6 Mm
(Bec —ot 1.06 m0 8.5 1), a camku — ot 32.1 10 49.7 MM (Bec — 0T 2.64 10 8.43 1). YCTOWYMBOrO MHOTOJIETHETO TPEH 1A K
CHIDKEHHIO Pa3MEpPHO-BECOBBIX IApaMETPOB Yy HUCCIIECAOBAHHBIX BUJIOB aM(pHOMI C OKOJOBOIHBIM 00pa3oM JKH3HH, B
OTIIMYHKE OT IPEUMYILIECTBEHHO Ha3eMHBIX, He HaOmronaeTcs. [lonosoit numopdusm P, ridibundus 011 ¢ mpeodinaganuem
CaMOK I10 pa3MepHO-BeCOBBIM apameTpaM (ot 9 1o 14% o aumuHe Tena u ot 32 10 67% 110 )HUBOMY Becy), ay B. bombi-
na 66171 OosIee BBIpaskeH Mo Becy Tena (B pa3imyHbIe Tobl 0T 6 10 96%). CooTHOIIEHNE TTOT0B B MO IALNHK P. ridibun-
dus BapbupoBaiio ot 1.96 : 1 10 4.13 : 1 ¢ npeobnaganuem caMioB (UX J0JIs TOCTEIICHHO YBEIMYUBACTCS), a Y B. bombi-
na—ot cbamancupoBanuoro 1 : 1 1o 1.73 : 1 (ycToiunBOii TEHACHIIMH H3MEHEHHUS TI0JIOBOH CTPYKTYPHI HE BBISBICHO).

Kawuesslie cinoBa: Pelophylax ridibundus, Bombina bombina, yinHa Tena, Bec Tela, MOJIOBOI TUMOp(hU3M, MOToBast

cTpykTypa, CaparoBckas 001acTb.
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BBEJEHHME

BecxBocTbie aMmpuOMKM OTHOCATCA K BaKHBIM
KOMIIOHEHTaM COOOIIECTB IOHMEHHBIX 03EP B J1OJIH-
Hax pek CaparoBckoit o61acTu. B aTux THIax Bomoé-
MOB BHJIOBOE€ 0OTaTCTBO JaHHOW IPYIIBI TO3BOHOY-
HBIX )XUBOTHBIX OTHOCHTEIBHO HEBEIIUKO, OTHAKO JUIsI
OOJIBLIIMHCTBA BUAOB XapaKTEPHO BBICOKOE OOMIIME
nomymsanuil. K uucimy MHOTOYHMCIEHHBIX BUIOB OTHO-
CATCS JIATYIIKA 03EpHAs M JKEPISTHKA KpacHOOproxast
(IInsextu 1 ap., 2005, 2014 —2016; Hlnsxtux, Taba-
yumH, 2010; Epmoxun u ap., 2013). Hecmotps nHa
HINPOKOE PACIPOCTPAHEHHE B PETHOHE, Pa3MEpHO-
BECOBasl U M0JIOBAsl CTPYKTYPa MOIMY/IIIUN 3TUX ABYX
BUIOB aM(UOMI 10 HACTOSIIETO BPEMEHU OCTAETCs
HEJ0CTATOYHO U3YYEHHOM.

Kpome Toro, B Hagasie XXI B. B ycI0BUSX IJIO-
0aIbHOIrO M3MEHEHUS KJIMMAaTa IPOUCXOAUT CYIIECT-
BEHHAs €T0 JIOKalbHas TpaHchopmarus B JieBoOe-
pexHoit yactu 6acceiina Jlona. OCHOBHBIE COCTaBIIA-
IOIIME TaKUX W3MEHEHUH BKIIOYAIOT COKpAallleHHE
BOJHOCTH PErMOHA U O’KUIAEMYI0, HCXOJIS U3 BBIIIOJ-
HEHHBIX paHee UCCIIeJOBAHUM, apUAN3ALHIO JIOKAJIb-
Horo kinumara (Komomer, 2003), conmpoBoxgaromiue-
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Csl HApyIIEHUSMH THUAPOIOTHIECKOTO PEKIMA MAJTBIX
U CpEeTHUX peK, B TOM uncie p. Measeauna. Habiro-
JlaeTCs PeIyKIHs MMaBOJIKOB Kak (pa3bl TOJI0OBOTO T'-
nponornyeckoro nukia pex (Kupeesa, 2013), xoto-
past BeZIeT K COKpAIEHUIO MMUTAaHUS TOMEHHBIX BO-
NOEMOB B D3TOT TIEPHOJI, YMECHBIICHUIO TUIOMIATN H
DIyOuHBl 03€p, YMEHBIICHHUIO WX THUAPOIEPUOAA.
JlaHHBIC M3MEHEHUs CITIOCOOHBI OKa3aTh HETaTUBHOE
BO3/ICHICTBME Ha BOCIPOM3BOACTBO MHOTHX BH/IOB
6ecxBoCThIX aM(puOuii, 1 B TeueHUE OIMKANIIIETO Jie-
CSATHIICTUSI MOTYT OBITh peajn30BaHbl CaMbIe Hera-
THUBHBIC TPOTHO3HI IMHAMUKHU YACICHHOCTH OIS~
WA ake MHUPOKO PACIPOCTPAHEHHBIX U MAaCCOBBIX
ux BuaoB (Stuart et al., 2004; Reading, 2007; McMe-
namin et al., 2008; Blaustein et al., 2010; Ludovisi et
al., 2014; O'Regan et al., 2014; Ray et al., 2016). B
Pa3IMYHBIX YacTsAX apealia Hanbolee 3SHaYMMble TIPH-
YUHBI JeTpaaliii YNCICHHOCTH aMPuoOmii (aHTpOIIO-
TeHHOE BO3JICHCTBHUE, apuan3allusl KIIMMaTa, pacipo-
CTpaHEHUEC WH(EKIMOHHBIX 3a00JICcBaHUM, BHJIOB-
BCEJICHIIEB M T.JI.) MOTYT CYIIECTBEHHO OTIMYATHCS
Kak s momysinuii B rieniom (Kiesecker et al., 2001;
Rohr, Raffel, 2010; Grant et al., 2016), Tak u a1 OT-
JICNIbHBIX WX YaCTel, HalpuMep, TI0JI0BO3PEIbIX U He-
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nonoBo3penbix koropt (Cayuela et al., 2016). Tlos-
TOMY COBPEMEHHas JMHAMUKA TOTOAHO-KIMMaTH4IeC-
KHX yCIIOBHI TpeOyeT MpoBeleHus! JOJIrOBpEMEHHO-
IO MOHUTOPHUHTA KIFOUEBBIX apaMETPOB CTPYKTYPbI
norynsiuil ampuowid. Pe3ynbrarel JaHHOTO HCCIe-
JIOBaHUSI HEOOXOAMMBI N7l (POPMHUPOBAHUS HAYIHO
000CHOBaHHOTO MPOTHO3a TpaHcHOpMAIINHU TTOITYJISI-
LU ABYX BHJIOB OKOJIOBOTHBIX aM(pHOHii B pernoHe.

Llesp HacCTOAIIErO MCCIICAOBAHUS — ONpeesie-
HHE Pa3MEpPHO-BECOBOM 1 MOJIOBOM CTPYKTYPHI IOIMY-
JSAUUANA JATYIIKA 03EPHON U KEPISTHKA KPacHOOPIO-
XOU B IIEPUOJ] HEPECTOBBIX MUTPALIUN B IIOMIME Cpel-
Hero TedeHus p. Measenuna.

MATEPHUAJI U METO/IbI

VYuetsl aMmuOuii MPOBOJUIN B IEPUOA HEpec-
TOBBIX MUTPALIMHA B IEPBOU JIEKae alpesisi — BTOPOid
nekane Mas 2013 — 2015 rr. MccnenoBanu Tpu Jio-
KaJIbHBIX ITOMYIISALNHY BU/Ia, HEPECTSIINEeCs B TOWMEH-
HBIX 03€pax JoJMuHBI p. MenBenuna (OKPeCTHOCTH
c. ¥Ypuukoe Jlpicoropckoro paiioHa CapaToBckoit
obmactm): Jlebspxwe (51°20'38" c.mr., 44°48'45" B.11.),
Camox (51°21'31" c.m1., 44°48'11" B.1.), Kpyrnenbskoe
(51°21'55" c.m., 44°49'58" B.n.) u Yepemnamibe
(51°21'52" ¢.1m1.,44°49'05" B. 1.). Onucanue GuU3UKoO-
reorpau4ecKuX v THAPOIOTHIECKIX 0COOEHHOCTEH
03&p 6p110 TpuBeaeHO panee (Epmoxun, TabauummH,
2010,2011 a).

BecxBocThix ampuOuUil OTIaBIMBAIN METOIOM
JUHEWHBIX 3a00pPYMKOB C JIOBYMMH IIUIMHAPAMHU
(Kopn, 2003; bensuenko u np., 2014; Corn, Bury,
1990), ycTaHOBIEHHBIMH BOKPYT HCCIIEAYEMBIX BO-
JI0EMOB B ITEPHOJ] CXO/1a CHEYKHOTO IMIOKPOBA /10 Haya-
Jla HEPECTOBBIX MHTrpamuid. YU€Thl 3aKaHYHBAIU
yepes3 HeJIeIO MO CJIe MO-TTaJaHus TTOCIeTHUX 0cobeit
WICCIIEIyEeMBIX BHJIOB B JIOBYHE IIMIIUHIPHI.

[TpuMeHsITM METO/ YaCTHYHOTO OrOpakuBa-
HUSl HEPECTOBBIX BOJOEMOB: BOKPYT KaXkKJIOTO U3 03D
OBUTO ycTaHOBIIEHO He MeHee 10 3a00pUHUKOB IITHHOM
10 m xaxnpiit (Epmoxun, Tabaunmn, 2011 6). JIos-
YK€ HUIHHIPBI OCMaTpUBAJIN €KEAHEBHO O/IMH Pa3 B
CYTKU B yTpeHHHE 4achl. [IpousBoannu yuér komu-
gecTBa 0co0eH Kax 100 BUAa aM(PUOHIA.

V KepisHKHA KPaCHOOPIOXOW U JIATYIIKH 03€p-
HOH peNpoyKTUBHBIN KOHCEPBATU3M BbIPAXKEH OTHO-
CHUTEJBHO €1a00 ¥ BO3MOXKEH HEPECT B COCEAHUX BO-
nmoéMax, 0coOEHHO B MaJIOBOHBIE TOBI, KOTJ]a MHO-
rue u3 03Ep MepechIXaroT WK Jdake He 00pa3yroTcs
MOCJI€ CHETOTAasIHUS U MPU OTCYTCTBUM NMUTAHUS Ta-
BOJIKOBBIMH BoJiaMu. Takue BUIbI OKa3bIBAIOTCS TIPO-
CTPaHCTBEHHO OPTaHW30BaHBI B (hOpME METAITOIyJIs-
U, T.e. UX HEPECTOBBIC TPYMNIMPOBKHU B Tpeenax
KOHKpPETHOTO BOJOEMa MOTYT 3HAYUTEIHHO MOIIOJ-
HATBCS MIPU MUTPALMSIX 32 CUET 0co0eH, HepeCTHB-
IIMXCSI B POIILTBIE TOIBI B IPyTUX BogoéMax. [loaTo-
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My IPHU UCCIECIOBAHUHN Pa3MEPHO-BECOBBIX U PEIPO-
JTYKTHBHBIX TApaMETPOB JKEPISHOK U JISATYIICK HC-
MTOJIB30BAJIA WHTETPANbHBIC BBIOOPKH, TTOTYYCHHBIC
npu 00bEIMHEHUH MaTepuasa U3 pa3indHbIX Hepec-
TOBBIX BOI0EMOB. OOBbEeM BBIOOPOK IO MCCIIEOBaH-
HBIM BUaM ITPUBE/ICH B Ta0. 1.

Tadoauna 1
O6wemsl BBIOOpOK Pelophylax ridibundus
u Bombina bombina w3 momynsimii
B nonuHe p. Menseauna

Yucao 0cobeid, IK3.

Ton | Pelophylax ridibundus | Bombina bombina
Camiibl Camku Camripl Camku
2013 94 48 44 48
2014 117 56 114 66
2015 95 23 95 101

Jmny tena (SVL) oTiioBIIeHHBIX 0c0o0el n3Me-
pSUTA TITAaHTEHIMPKYJIEM ¢ TOYHOCThI0 70 0.1 MM.
JKupoli Bec caMOK ONpenesud, B3BEILIMBAas UX HA
anekTpoHHBIX Becax KERN CM60-2N (I'epmanus) c
TouHOCTHIO 70 0.01 T

Craructrdeckas 00padOTKa EepBUYHBIX JaH-
HBIX BKJIFOUAJIa pacyeT CpeqHeH JITMHBI TeJla CAMIIOB 1
caMOK oTnenbHO (M), CTaHAapTHOTO OTKJIOHEHUS
(SD) u pa3zmaxa BapsupoBanus (L, ;, — L, ,.); HOpMalib-
HOCTb pAaCIpeNeIeHNs] ONPEAENsIM [0 KPUTEPHIO
Konmoroposa— CMupHOBa, a paBeHCTBO AUCIEPCUN —
no F-xpureputo ®Duiiepa. ITockosbKy pacnpenesne-
HUE BO BCEX CITyYasX 0Ka3aji0Ch HOPMaJbHbIM, a JIHC-
MEePCUU HE PABHBL, IJIs1 MPOBEPKHU TUIIOTE3bI PABEHCT-
Ba CPEIHHMX MEX]y CaMIlaMH U CaMKaMH B KaKI[OH
BBIOOpKE HCIOIL30BATN OMHOMAKTOPHBIN IHCIIEp-
cuoHHbIi aHanu3 (ANOVA) B mogudukanuu Yamya.
YpoBeHb 3HAUNMOCTH NPH MHO)KECTBEHHBIX CpaBHe-
HUSIX TI0 TOMY KPUTEPHIO OIPEJIEISITH C YIETOM I10-
npaBku bordeponmn.

Wupexc monooro nquMopdusma paccunThiBa-
i 1o popmyie:

spr=(S"H _ <100,
SVLm

e SDI—unpexc nonosoro qumopdusma, SVL,— nin-
Ha Tena camku, SVL, — nmuHa Tema camma (Lovich,
Gibbons, 1992). OTimune pacmpeneneHus mojaoB OT
1 : 1 ycTaHaBIMBamu ¢ TIOMOIIBIO KpuTepus y . Pas-
TUYEs Ipu3HaBan 3HaunMbIMA Tipu P < 0.05. Cra-
THCTUYECKass 00pabOTKa BHITIONHEHA B TTAKETaX MPO-
rpamm Statistica 6.0 u PAST 2.17.

PE3YJIBTATDBI

Pasmeprno-6ecosas u nonosas cmpykmypa no-
nynayuu Pelophylax ridibundus. ]lnuna Tena caMIiioB
P ridibundus BappupoBana B nuanaszone ot 29.3 1o
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Jumna (L, mm), xuBol Bec (W,
B nonynsinuu Pelophylax ridibundus

T') ¥ [I0JI0BOM TUMOP(HH3M

Tabdnuma 2 JTOBACTHUKOB U, KaK CJIEICTBUE, BhIMA-
JICHUEM U3 COCTaBa MOMYJIALIUH LEJIBIX

KOTOPT aM(pUOHIA.

N CooTHolIeHNe MOJI0B B IMOIY-
Tox g:;ﬁifm R HapaMCeZﬁI;H SDI, % nsumn P, ridibundus B Teuenue Bcero
L. v Wil T . v Wt I Wi  TePHOIA HCCIIC/IOBAHNS XaPAKTePH30-
5013 | 1162144 [47.59026.07 | 8684214 | 793544396 | 1 oo | go 7y ooOCP npeobnananueM camuos
37.2-98.8 |4.10-152.20 | 36.1-112.8 |5.15-151.40 " ' (kputepuit ), P < 0.006) (rabm. 5).
2014 69.7+13.5 |35.94+19.29| 75.6£16.5 | 47.37+36.48 856 | 31.79 IIpu sTOM HabiromaEMBIE MEKIOI0-
29.3-101.3 | 2.10-91.7 |43.2-120.2| 7.1-181.0 ) ' BBIC Pa3IN4Ms ObLIM CTATHCTHYCCKH
2015 70.2+7.8 | 35.14+13.22 | 80.049.7 | 53.05+£28.40 13.98 | 50.96 3HAYMMBI ¥ UMEJH yCTOWYUBYIO TCH-
55.3-93.3 | 13.60-83.60 | 67.7-107.1 |4.45-128.60| "~ ' JIEHIUI0 K IIOCTENIEHHOMY YBeEIHYe-
HHIO JI0JIM CaMIIOB (MaCKyJIHHU3ALHUS

TIOTTYJISILIUHN).

101.3 mm (B cpemgrem ot 69.7 1o 77.6 MM COOTBeT-
ctBeHHO B 2014 1 2013 1), 2 BeC Tema JKUBBIX 0CO0eH
coctaBisut 0T 2.10 10 152.20 T (B cpemuem ot 35.14 no
47.59 r coorBetrcTBeHHO B 2015 1 2013 rr.). Pa3zmep-
HO-BECOBBIE MTapaMETPhl CAMOK ATOTO BHJIa HAXOJHU-
JUCH B ipezenax oT 36.1 mo 120.2 MM 1o mymrHE Tena
(B cpemnem ot 75.6 mo 86.8 MM COOTBETCTBEHHO B
201412013 1) (Tadmn. 2).

AHanu3 ypoBHS BRIPQ)KEHHOCTH TIOJIOBOTO -
Mop(hr3Ma moKas3al, 9To OH OTHOCHTEIHHO HE3HAUH-
TEJILHO BApHHPOBAJ B TEUEHHUE PSAJIa JIET U COCTABIISIT
ot 8.56 1o 14% no nnune tena. B 2013 -2015 rr. aToT
MOKa3aTeb HCIBITHIBAI HEOOJNBIINE pa3HOHAIPAB-
neHnble Konebanust. CormocTaBUMble TEHISHIIUHN MTPO-
SBJSUTUCH B TOJIOBOM JTUMOp(H3ME MO Becy Tena,
OJTHAKO MX BEJIMYMHA ObLIa CYNISCTBEHHO BBIIIC: OT
32 no 67% B none3y camok. HanpaBieHHOCTh U3Me-
HEHH 3TOTO TIOKA3aTels 10 Becy ObLIa COIpsiKeHa C
JUTHHOM Tea (cM. Taot. 2).

B Teuenue Bcero neproa UCCIEI0BaHNH caM-
ku P. ridibundus B momyssiiuu JOIHHEL p. MeaBeuia
B OTJIENBHBIE TOABl OBUIM CTAaTHCTUYECKH 3HAUYNMO
kpymHee camuoB (ANOVA, F-xpurepwmii, P < 0.03)
(tabn. 3). BmecTe ¢ Tem oOHapyeHa TCHICHLUS K
CHIDKEHHUIO Pa3MEPHO-BECOBBIX IapaMeTPOB 000UX
nonoB (ANOVA, F-xpurepuii, P <0.00007) (Tabm. 4).
YcTaHOBIGHHBIE pa3inu4usl ObUIH  00YyCIIOBICHBI
MEHBIINMU pa3Mepamiu Tea ocobeit 82013 n 2014 rr.
no cpaBHeHuto ¢ 2015 r. JlnuHa Tena camuoB B
nonyisiiuu B nepuof ¢ 2013 no 2014 . cokpaTunach
Ha 11%, a Bec Tena — Ha 35%, y camok —Ha 15 u 68%
COOTBeTCTBeHHO. HaOmonaemasi TeHJeHIUsT ObLIa
XapakTepHa JJIs TOTO BHJIA B JIOJIMHE p. MeBenuia B
IIEJIOM, a HE TOJIBKO Ha MCCJIEIOBAHHBIX HEPECTOBBIX
03épax. CHIDKeHHE pa3MEepHO-BECOBBIX ITapaMeTPOB
Tesa, BO3MOYKHO, 00YCIIOBJIEHO 3HAYUTENLHBIM YIIPO-
HICHUEM CTPYKTYPBI MOMYJISIAN, KOTOPOE CBSI3aHO C
YMEHBIIIEHHEM KOJMYECTBA BO3PACTHBIX TPYIIIT OCO-
Ocit. OHO TIPOMCXOMUIIO B TEUCHHE ITOCIIEAOBATEIh-
HoTO psana neT B 2009 — 2014 rr., xapakTepru30oBaB-
LIMXCSl KpallHE HU3KOW BOJHOCTBIO, MEPECHIXaHUEM
HEPEeCTOBBIX 03Ep JI0 3aBeplieHus: meramopdo3a ro-

Pasmepno-eecosasn u nonosas cmpyxkmypa no-
nyiayuu Bombina bombina. JlniHa Tema camioB
B. bombina, npuHUMaBIINX y4acTHE B HEPECTOBBIX
MUTpanusx, coctasisiia ot 25.4 1o 50.6 MM (B cpen-
Hem oT 33.1 no 39.2 MM coorBeTcTBeHHO B 2013 1
2014 rr.), aBec Tena—ort 1.06 mo 8.50 T (B cpeqHeM OT
2.54 o 5.41 r coorBercTBenHOo B 2013 m 2014 1) ¥
CaMOK JIaHHOTO BHJa JUIMHA TeJia BapbHUpOBaja B
npenena ot 32.1 1o 49.7 mm (B cpennem ot 39.9 1o
40.8 mm cooTtBeTcTBeHHO B 2014 12013 1), a BEC — OT
2.64 no 8.43 r (B cpenaeM ot 4.99 mo 5.73 T cooT-
BeTcTBeHHO B2013 12014 1) (Tabm. 6).

Tabauna 3
[TosoBeIe pa3nM4us JUIMHBL K Beca Tela
Pelophylax ridibundus 1o pe3ymnsratam
OIHO(AKTOPHOTO JMCIIEpCHOHHOTO aHanu3a (ANOVA)

HOHOBBIe paSHI/I‘II/IH JIJIMHBI
Tonpr U Beca Tela
L VVlive
723 21.03
2013 0.009 0.00002
637 485
2014 0.01 0.03
26.64 8.69
2015 <0.00001 0.007

Ipumeuanue. KypcuBoM mMoKa3aHbl 3HA4YCHUS F-
KPUTEPHSI U YPOBCHB €T0 3HAYMMOCTH MOCIIC TIPUMCHCHUS
oaHO(GaKTOPHOTO aucnepcuonHoro aHanusa (ANOVA) B
MoaubuKanuu Yanua (Mpu HEOJAHOPOIHBIX THCIEPCHSIX:
tect JIeBena, P<0.04).

CreneHb BBIPAKEHHOCTH TOJOBOTO JIUMOP-
¢bm3ma B momynsaiuu B. bombina Ovina Hambonee
BapHradeNbHBIM ITOKazaTeneM (cM. Tad. 6). [1o nmuae
Tena AMMOP(GU3M B Pa3UUHBIC IOl OTIHYaCs 00-
nee geM B 10 pa3 (ot 1.79 10 23.26%), a 110 BECOBBIM
napamerpaMm —B 16 pa3 (o1 6 10 96%).

B tedenue Beero neproia uCcieJ0BaHUH B 110-
MYJSIIAA KEPISTHOK HAOIONAINCh 3HAYMMBIE T10JI0-
BbIC pa3Nuuusl MO BecOBhIM napamerpam (ANOVA,
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Taoauna 4

MeKTooBEIC pa3inyusi pa3MepPHO-BECOBBIX mapaMmeTpoB Pelophylax ridibundus,
MPUHUMABIIUX YYaCTHE B HEPECTOBBIX MUTPALIUSIX

FO,E[BI C HapHBIMI/I paSJ’II/I‘II/IFIMI/I
[Ton Mexronosrie pasmuama (F/P) (post-hoc Tectrr, kpurepuit Teroku O, P <0.01)
L VVlive L I/Vlive
c 10.94 10.35 2013 u 2015 2013 u 2015
AMILBL 0.00004 0.00007 2014 u 2015 2014 u 2015
18.89 23.89 2013 u 2014
Camu 0.00004 <0.00001 2013 1 2015 2013 = 2015

Ipumeuanue. KypcuBoM moka3aHbl 3Ha4CHUs Kputepus Duiiepa 1 ypoBEHb €ro 3HAUUMOCTH [TOCIIC TIPUMCHEHUS
onHo(haKkTOpHOTO AuciiepcuonHoro anaimmusza (ANOVA) B mogudukaiuu Yaiada (Ipu HEOXHOPOMHBIX TUCICPCHSIX: TECT

Jlesena, P<0.0008).

F-xpurepuii, P <0.03). B To e BpeMs [yiHA Tea He
MMesia TAKUX OTIMYHH B OTAEIIbHbIE FO/bl, HAIPUMED,
B2014r. (Tabm. 7).

Tabauua 5
COOTHOIIICHHUE TTOJIOB
B nontyssiiuu Pelophylax ridibundus

CoOOTHOIMCHIIE Pa3nuuus B COOTHOLIEHUU
TI'on [I0JIOB 10108 (*/P)
(camuptl : camku) | B Teuenue
roxa MeXromoBeie
. 7.65
2013 1.96: 1 0.006
. 11.10 7.65
20t 209+ 0.0009 0.02
. 24.22
200 w3 <0.00001

CpaBHeHue BIOOPOK B. bombina B pa3jinyHbie
TO/IbI TIOKA3aJl0, YTO y CaMIlOB CYIIECTBYIOT 3aMeT-
HbIC HW3MEHEHUS] Pa3MEPHO-BECOBBIX HNapaMeTpOB
(Tabm. 8). IIponcxomniao HEKOTOPOE YBEIUICHHIE KaK
JUIMHBI, TaK W Beca Tella B TedeHue Tpéx Jer. Hau-
Oosiee cymieCTBeHHbIE M3MEHEHHMs JJIMHBI Tena (Ha
18%) mpousouuu B 2014 1. 1o cpaBHEHHIO € TPEIbI-
JTYTITAM TOJIOM, TIPUYEM STH U3MEHEHHSI IPAKTHIECKU
COXpaHWINCh Bomysimui 1B 2015 .

Emie Oonpiive n3aMEeHEHHsI POUCXOIIIIH C Be-
COBBIMH TTapaMeTpaMu camIloB, koTopbie B 2014 1. o
CPaBHCHUIO C MPEABIAYIIUM TOAOM BO3POCIH MpaK-
THYECKH B 2 pa3a (cM. Tall. 6).

B 10 %€ Bpems y caMOK OTCYTCTBYIOT 3HA4Yu-
MBIE MEKTOIOBBIC PA3IMUMs 1O JUTHHE Telia, a BECO-
BbIE — JIOCTaTOYHO XOPOIIO BBIPAKEHBI, XOTS U B
MEHBIIICH CTETIIeHH, YeM y caMIIoB (cM. Tal. 6, 8). B
2014 . mo CpaBHEHUIO C MPEABLAYITUM TOIOM CPEI-
HUH Bec uX Tena yBennuwics Ha 15% mpu comoc-
TaBUMOM CpeTHEN JUINHE.

CooTHoIIIeHNE TTOJIOB B ITOMYISANHU B. hombina
B JojuHE p. MeaBenuiia mpeTeprieBaeT CyleCTBeH-
HbIe KoJicOaHus. MEKronoBbie pa3indusi 00ycCIIOB-
JICHBI BOSHUKHOBEHNEM B OT/IETbHBIE TOABI 3HAYMMO-
ro qucbanaHca mojoBOH CTPYKTYPBI B TIOJIB3Y MPE00-
JTaJaHus CaMI[OB HaJ YUCICHHOCTHIO CAMOK TOYTHU B
nBa pasza (Tabm. 9). OxHako B TeUeHHE OOJBINECH YacTh
Mepruojia WCCIEeIOBAHUN TI0JIOBask CTPYKTypa Oblia
OTHOCHUTEIILHO COaJaHCUPOBAHHOW: COOTHOIICHHE
MTOJIOB HE MIMEJIO CTATUCTUYCCKH 3HAYUMBIX OTITHUHA
orl:1.

OBCYXJIEHUE PE3YJIBTATOB

PasmepHsbiii cocras nonyssitiuu P, ridibundus B
nonuue p. MeBeauIa B IeJIOM COOTBETCTBYET Xapak-

Tabnnna 6
Hmuna (L, Mm), sxuBoit Bec (W, T) 1 IO0OBO# aAuMopdu3M B noynsinusx Bombina bombina
Pa3mepHO-BeCOBbIE ApAMETPhL SDI %
Ton Campl Camku
L, MM VVlives r La MM VVlives r L VVlive
33.1+4.0 2.54 +0.88 40.8+3.0 4,99 £0.86
2013 254411 1.06 — 4.06 32.1-47.6 2.64-7.87 23.26 9645
39.2+35 5.41+1.03 399+2.8 5.73+0.88
2014 32.1-50.6 3.01 —8.50 34.6 -49.7 3.84-8.43 179 391
38.0+2.1 4.00 + 0.48 402+1.9 5.44 £0.61
2015 33.4-435 2.75-4.90 34.7-455 4.52-17.30 379 36.00
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Tabnnua 7
[lonoBeie pa3nuyus UTHHBI
u Beca tena Bombina bombina no pesyisraram
0HO()AKTOPHOTO JAHCIIEpCHOHHOTO aHanu3a (ANOVA)

HOHOBLIe pa3J‘II/I‘{I/IH JUIMHBI U BE€Ca TeJia
Tonsr
L Wlive
105.90 180.70
2013 <0.00001 <0.00001
1.99 452
2014 0.16 0.03
61.04 336.80
2015 <0.00001 <0.00001

Ilpumeuanue. KypcuBoM moka3zaHbl 3HaYeHUs F-
KPUTEPHUS U YPOBEHb €r0 3HAYUMOCTH 110CIIE IIPUMEHEHUS
0THO(AKTOPHOTO MUCIIepcHOHHOTO aHamm3a (ANOVA) B
MoanuKanuu Yamda (IIpH HEOAHOPOIHBIX THCIICPCHAX:
tectJleBena, P<0.04).

TEpHOMY ISl IaHHOT'O BHJA B APYTHX YaCTAX apeana
(bopucosckwii u mp., 2000; ITucanern, 2007; Ayaz et
al., 2007; Ivanova, Zhigalski, 2011; Mayer et al.,
2013). BapuabesnbHOCTh pa3MepHO-BECOBOW CTPYK-
TYPBI HOMYJISILIMH JIATYLIKH 03EpHON 00yCIIOBIIEHA OT-
HOCHTENIbHO HEOOJBIINM KOJIMYECTBOM BO3PACTHBIX
TpyTI JaHHOTO BU/1a, IPUHUMABIINX y4acTHe B pa3-
MHO)KeHHH. OOBIYHO YHCIIO KOTOPT IMOJOBO3PEINBIX
oco0eil He mpeBbItiaeT 3 — 6. bonbinast mpoaoKu-
TEJIBHOCTb JKU3HH M AaKTUBHOE y4YacTHE B Pa3MHO-
JKeHUH BCTPEYAETCS Y OTAETbHBIX, HEMHOTOUHCIICH-
HBIX B TMOMYJSIIMU 0cOoOei. YMEHbLICHHE CPEeIHHX
pasMepoB Tena B nomyssiuuu P, ridibundus kocBeHHO
YKa3blBaeT HA COKPALCHHE HPOJOKUTEIBHOCTH
JKU3HU, NCUE3HOBEHHUE M3 TOMYISIIAN CTAPIINX BO3-
PacTHBIX TPYNI U HEPETYyISIpHOE TOINOJHEHHE IOo-
MYJSIAN 32 CYET KOTOPT, Pa3BUBABIIMXCS B IEPHOA
HECTaOMJIBHOTO T'MIPOJIOTHYECKOTO PEXMMa HEpec-
TOBBIX BO0EMOB B 2009 — 2014 rT. [Ipu nepecbrxanuu
03€p B JosnHE p. Menseauua 10 3aBepllIeHUs pa3BU-

MeXronoBble pa3inyus pa3MEpHO-BECOBBIX TapaMeTPOB
Bombina bombina, npuHUMABIINX y4acTHE B HEPECTOBBIX MUTPALIHIX

THUSl TOJOBACTHKOB TaKHE KOTOPTHI MOTHOANU IpaK-
TUYECKH ITOTHOCTHIO.

Jucbananc monoB B TOJB3y MpeoOsiaaHus
CaMIIOB CBHJIETEJICTBYET 37I€Ch, C OJIHOM CTOPOHBI,
00 UCKITFOUYUTEILHOM JKOJIOTHYECKOM OJIarONONyYHH
paiioHa FcceI0BaHu U 00 OTCYTCTBUHM aHTPOIIOTEH-
HOTO 3arpsi3HEHHs] HEPECTOBBIX BOJOEMOB, a C JIpy-
rod — yKa3bIBaeT Ha HETAaTHBHBIC MEPCIECKTUBBI pe-
MIPOAYKIMH MOMYIISIUU B OMrbKaime rofsl. B sko-
JIOTHYECKH YUCTHIX BOJIHBIX IKOCHUCTEMax, KaK Ipa-
BMJIO, 0TMEYaJIOCh cOaTaHCHPOBAHHOE COOTHOIIICHHE
MIOJIOB B MOMYJISALUSX JISITYIIKH 03EPHOM MM MPeod-
nananue camioB (Makcumos, 2010; Mayer et al.,
2013), Torma KaK B 3arpsi3HEHHBIX KCEHOOMOTHKAMHU
BomoéMax y OecXBOCTBIX aM(pUOMl HEOTHOKPATHO
oOHapyxeHo npeoOiananune camok (Muctopa, 1989;
Kybannes, Xyxoa, 1994; XKyxosa, IleckoBa, 1998;
ITeckosa, 2000; XKyxkosa, 2005; Sxymesa, Ileckona,
2014; Zhelev et al., 2014). CHmKeHUE DOTH CaMOK B
MIOTYJISIIIH HE TOJIBKO CIIOCOOHO OKa3bIBaTh HeOmaro-
MIPUSITHOE BIUSHUE HA BOCHPOU3BOJICTBO, HO U CY-
[IECTBEHHO 00eIHSET €€ TeHETHUECKYIO CTPYKTYpY
(bonpmakos, Kybanties, 1984).

Tabnuna 9
CootHotreHue NoJIOB B Moy sinusix Bombina bombina

Pazimunst B COOTHOIIEHUHT
CooTHOIIICHHE HOJOB (Xz /P)
Ton 10JIOB
(cammpr : camky) | B TCICHHC MEXKI0JIOBBIC
rojua
) 0.09
2013 1.09:1 —0.77
6.52 10.14
2014 1.73:1 —0.01 —0.006
0.09
2015 1:1.06 —0.76
CXOmHBIH pa3Max MEXToJ0BOTO
BapbUPOBAHUsl pPa3MEpPHBIX ITapaMETPOB
Ta6auma 8 CaMIIOB TakKe ObLT OTMEUEH 10 pe3yJibra-

TaM MHOTOJICTHUX HCCIETOBAHUM MOMyJIsi-
unu B. bombina B notime Oxu (AHTOHIOK,
[Manuenxo, 2014). CymecTBeHHbIE KoJeOa-

Toibl C MAPHBIMH PA3IHUMAMKM  HHSL Pa3MEPHO-BECOBBIX MApaMeTPOB B T10-
MexroaoBbie paznuyus . .
(post-hoc TecThl, KpuTEpUiA nyasinusx B. bombina moryT ObITh 00yc-
Ton (FIP) y

Teroxu O, P <0.01) JIOBJICHBI IEHCTBHEM JBYX OCHOBHBIX (hak-
L Wiive L Wiive TOpOB. Bo-TepBbIX, PENPOTYKTUBHO aKTHB-
39.41 162.00 2013-2014 Has 4acTh MOMYJSIMH JAHHOTO BUIA, KaK

Campl 2013-2015 >
<0.0001 | <0.00001 | 2013-2015 [PABHJIO, COCTOUT U3 MEHBIIETO KOJIHYECT-
Camiit 98.73 9.97 _ 2013-2014 3 pospacTHBIX Tpymn (3 — 6 KOTOpT), 4eM y
0.31 0.0001 20132015 P fuscus (mo 16 xoropr) (Rot-Nikéevi¢ et

Ipumeuanue. KypcuBoM noka3aHsl 3HaueHUs Kputepus Purre-
pa ¥ ypoBEHb €ro 3HaYMMOCTH MOCJE MPUMEHEHHSI OAHO(AKTOPHOTO
JucnepcronHoro ananmsa (ANOVA) B momudukarmu Yaurya (Ipyu HeoI-

HOPOAHBIX Aucnepcusx: Tect Jlesena, P <0.02).

14

al., 2001). Taxk, B nonymsitusix B. bombina B
notime /lyHast He Ob110 0OHAPYKEHO CaMOK
crapme 5 net (Cogalniceanu, Miaud, 2004).
B. W. I'apanun (1971) B nonmymsinusax xKpac-
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HOOpIOXHX XepisgHOK TarapcraHa, UCHONB3YyS Me-
TOJ MEUYeHWs, MHANBHUIYaJIbHOTO PACIIO3HABAHUS U
MMOBTOPHOTO OTJIOBa, YCTAHOBWJ, YTO M0 4-TO rojaa
JKM3HH JOXKUBAIOT TOIbKO 3% ocobeit, a 10 5-ro ro-
na — meree 1% (y eIMHWUYHBIX OcoOel MPOAOIIKH-
TEBHOCTH XU3HU B MPHUPOJE MOXKET TOCTUTATh 9 —
11 ner, B yCIOBUSAX CaJKOBOTO COJEPIKAHHS OOBIY-
HO — 5 — 6 ner). lns momysinuii, OOUTAIONIHX B Jie-
COCTEITHOM 30HEe YKpawHBI, BO3pacT He Oojee 4 et
YCTAaHOBJIGH KaK TMpeAeNbHas IMPOJOJDKUTEIHFHOCTD
xu3HU kepisHoK (I'onuapenko, 1979). Tombko B
FOKHBIX YacTAX apeaja i TaHHOTO BH/a YKa3bIBa-
eTCsl CYILIECTBEHHO OOibIIasi MPOJOHKUTENBHOCTD
*u3HH — 14 — 16 et (Guarino et al., 1995), B 1ieiomM
HE XapakTepHas IS HMOMyJISUil eBponelcKon yac-
tn Poccuu.

ITogoOHast ocoOeHHOCTH (HEOONBIIOE HYHCIIO
BO3PaCTHBIX TPYI MOJIOBO3PENBIX 0CO0ei) ompee-
JIIeT OTHOCUTENFHO BBICOKYIO BapHabeIbHOCTh pas3-
MEPHO-BECOBBIX MapaMeTPOB B MOIMYJISAIUIX JKEPIIs-
HOK. M3MeHeHus cpenHed JUIMHBI U Beca ocoOeH,
OUEBUHO, CBS3aHBI C OCOOCHHOCTSMH 3THX Tapa-
METpPOB B KOTOPTaX, JOCTUTAIONINX MTOIIOBO3PEIOCTH
Ha TPEThEM TOJly JKU3HU U BCTYMAIONIMX B Pa3MHO-
YKEHHE WIJIH, HATIPOTUB, BHIMAJAOIINX U3 TOMYJISIHH
ocIie OKOHYAHUS )KU3HH.

JomonHuTEeNbHBIM  (haKTOPOM, CITOCOOHBIM
OKa3bIBaTh BIUSHHE HA BapraOeIbHOCTh pa3MEpHO-
BECOBBIX XapaKTEPHCTHK, MOKET OBITH HECTAOMIITh-
Has TUIPOJOTHYECKas OOCTAaHOBKA B HEPECTOBBIX
Bojgoémax. OHA TPOSBISAETCA ATUTCIBHBIM MEPUO-
JIOM MaJiod BOAHOCTH 03€p. MHOTHe U3 HUX B YCIIO-
BUSIX JOJMHBI p. Mensenuiia nepeceixanu B 2009 —
2015 rr. 3amonro A0 Hayana MEpUoAa 3WMOBKH.
[Ipekpamienne cymecTBOBaHUS BOJOEMOB, HUCIOIb-
30BaBIINXCS IS HEPECTa 0COOSIMH HEKOTOPOH dac-
TH TOIYJISIIIAHA, MOTJIO CIIOCOOCTBOBATh UX Iepece-
JICHUIO B JPyTHE, HEJAIECKO PACIOIO0XKEHHBIE BOJIO-
€MBL. DTO OIpenenuiio N3MEHEHUS MPOTHKEHHOCTH
MUTPAIOHHBIX MapIIPyTOB OT MECT 3UMOBKHU BeC-
HOW Win TpeOOBAIO JOTOJIHUTEBHBIX MepeMele-
HUW 0 Hadaia 3UMOBKH W3 TIEPECOXINHX B COXpa-
HUBIIHECT BomoéMBl. Kpome TOrO, YyBeIHUeHHE
apUIU3aIii TePPUTOPUU, HA KOTOPOW OOHMTAaeT HC-
CJICIOBaHHAS TIOMYJISAIUSA 3TOTO aM(pUOUOTHUYECKOTO
BHJa, BO3MOXXHO, OIpEIENNIa MEHBIIYIO CTEIeHb
YIOUTAaHHOCTH O0COOEH B MEepHoJa BBIXOJAa M3 TOCTe-
JIOBATEIIBHOCTU HECKOJIBKUX aHOMAJIBHO CYXHX J€T.

COanaHCUpOBAaHHOE COOTHOIICHHE TIOJIOB,
crocoOHOe B OT/ETbHBIE TO/BI IIPeTepIeBaTh CyIIe-
CTBCHHBIC KOJICOAHUS, B IEJIOM XapaKTePHO JUIsI
npencraBureneit poma Bombina. Hampumep, B
OONBITMHCTBE TTONYJIANUN B. pachipus B Utanun He

COBPEMEHHAS I'EPIIETOJIOTUA 2017 T. 17, BeIm.

00HapyKEHO CTaTUCTUYECKU 3HAYMMBIX OTIUYWI B
COOTHOIIIEHHUH 10JI0B OT 1 : 1, mumb B 25% U3 HHUX
npeobnanatot camiipl (Colliva et al., 2007). Hampo-
TUB, B nomynsauusx B. variegata B lllBelinapuu B
TEYEHHUE PAJa JIET MpeoOIajaiyd CaMIlbl, KOITMIECTBO
KOTOpBIX Obw1O0 Ha 35 — 45% Oonbpmie, yeM camok
(Barandun et al., 1997). Ilpeobnaganue camIiioB,
CXOIHOE TI0 CTEIIEHH BBIPAXKEHHOCTH C HaOJFOnae-
MBIM B JOJHHE p. MeaBenuniia, OTMEYEHO B TeUEHHE
12 ner B momymnsitusax B. bombina B nonunae p. Oxa
(AnTontok, [Tandyenko, 2014). Ilpudem B 3TOH yacTu
apeaja Tak)ke OTMEUYEHBI CYIIECTBEHHBIC MEXTO0JI0-
BbIC KOJIeOaHVsI COOTHOIICHHS TIOJIOB.

CHmKeHHe pa3MEpHO-BECOBBIX IapaMeTpPOB
CaMOK B TIOIYJISIIUSX, OYEBHIHO, OMpPENENseT Cy-
IIECTBEHHOE COKpalleHHe UX CIIOCOOHOCTH K BOC-
MIPOU3BOJACTBY H3-3a YMEHBIIECHHS KIIOYEBBIX pe-
MPOAYKTUBHBEIX Xxapakrepuctuk (Epmoxun wu np.,
2016 a). Onnako B otimume ot Pelobates fuscus —
BUJa ¢ IpeobiafaHeM Ha3eMHOro o0pasza »KH3HH,
HepecTsmerocs B Tex ke Bogoémax (EpmoxuH u
Ip., 2016 6), yCTOWIUBOTO MHOTOJICTHETO TPEHIIA K
CHIDKEHHIO Pa3MepHO-BECOBBIX TApaMETPOB Y BH-
0B aM(puOUi C OKOJOBOIAHBIM 00pa3oM KHU3IHU
NpakTHYECKH He HaOmomaercs. Pasmuumst TeHneH-
Ui TMHAMUKY JUIMHBI M BEca Tela Y BUIOB OECXBO-
CTBIX aM(pHUOUI ¢ pa3TMUHBIM 00pa3oM KHU3HH (OKO-
JIOBOAHBIM W TPEUMYIIECTBEHHO HAa3eMHBIM) [ie-
MOHCTPHUPYIOT OOJIBIIYI0 YCTOWYHBOCTD JISATYIIKH
03EPHOI U KEPITHKU KPACHOOPIOXOHM K M3MEHEHHIO
9THX MApaMeTPOB B TEUEHHE PsAAa JIET C aHOMAJILHO
CYXUMHU U XKAPKUMH TIOTOJTHBIMHU YCIIOBUSIMH B TIOH-
Max pek Oacceitna Jlona B CapaToBckoii o0macTy.
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SIZE-WEIGHT AND SEXUAL STRUCTURE
OF PELOPHILAX RIDIBUNDUS AND BOMBINA BOMBINA (AMPHIBIA, ANURA)
POPULATIONS IN THE FLOODPLANE OF THE MEDVEDITSA RIVER
(SARATOYV REGION)

M. V. Yermokhin ', V. G. Tabachishin %, and G. A. Ivanov '

! Saratov State University
33 Astrakhanskaya Str., Saratov 410012, Russia
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The size, weight and sexual structure of Pelophylax ridibundus and Bombina bombina populations was
analyzed during their spawning migrations in 2013 — 2015 in four lakes of the Medveditsa River flood-
plane (Saratov Region, Lysogorsky District). The body length of Pelophylax ridibundus males ranged
from 29.3 to 101.3 mm (the weight from 2.10 to 152.2 g), and that of females did from 36.1 to 120.2 mm
(the weight from 4.45 to 181.0 g); for Bombina bombina males — from 25.4 to 50.6 mm (the weight from
1.06 to 8.5 g), and that of females from 32.1 to 49.7 mm (the weight from 2.64 to 8.43 g). No stable long-
term trend of any decrease in the size and weight parameters in the studied amphibian species with a near-
water life mode was observed, unlike predominantly terrestrial ones. The sexual dimorphism of P.
ridibundus meant the predominance of females in size and weight parameters (from 9 to 14% in body
length and from 32 to 67% in live weight), and that of B. bombina was more pronounced in body weight
(from 6 to 96% in different years). The sex ratio in the population of P. ridibundus ranged from 1.96:1 to
4.13:1 with the predominance of males (their proportion gradually increases), and that in B. bombina
ranged from the balanced one (1:1) to 1.73:1 (there was no stable trend of sexual structure changes).

Key words: Pelophylax ridibundus, Bombina bombina, body length, body weight, sexual dimorphism,
sex structure, Saratov Region.
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