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K 9KOJOI'UU TPEMATO/AbI OPISTHIOGLYPHE

BAKKEP
Bukrop I'eoprueBuy

KntoueBble cnosa:
TpemaToaa
Ophisthioglyphe ranae
YKU3HEHHbIN LMKA
Rana arvalis
KasaxcTtaH

RANAE (TELORCHIDAE)

Tlasnooapckuii nedazozuueckuti uncmumym, vgwacker@gmail.com

AHHoTaumA: M3yyeHa 3apaxeHHOCTb TpemaTomoi Opisthioglyphe ranae
ocTpomopaon narywku (Rana arvalis) n3 Kono4Hol necocrenu, npaBobepesx-
HOM 1 neBobeperkHol cyxoi ctenun, Kaszaxckoro mMenkocornoyvyHuKa, normbl
p. UpTbilw 1 aHTponoreHHbIx 6uotonos (Pecnybanka KasaxctaH). YcraHoBne-
HO, YTO COCaNbLMK peannsyeT 0be M3BECTHble Y HETO GOPMbl }KUIHEHHOTO
LMK/ BO BCEX UCCeA0BaHHbIX MecToobuTaHmax. CoBoKkynHocTb O. ranae B
NonynALMAX OKOHYATENIbHOTO X03AMHA CTPYKTYPUPOBAHA M eXKerogHo cnara-
eTCcA U3 AByX NOKONEHUI NofoBo3penbix ocobeit. OgHo nokoneHue O. ranae
COCTOUT U3 0cobei, 06PasyHOLLMXCA MO TPEXXO3AMHHOM (TPUKCEHHOI), Apyroe
— N0 ABYXXO3AWHHOM (AMKCEHHOM) dopme LMKna passutua. Nepsoe mapuT-
HOe MOKOJIeHWe pacnpocTpaHAeTcsa y Bcex R. arvalis, Kpome ronoBacTUKOB U
ceronieTok. Obpa3oBaHMe 3TOr0 MOKOSEHUA MapUT MPUBA3AHO K KOPMOBbLIM
yyacTKkam AedUHUTUBHOIO X03siIMHA. MUK 3KCTEHCUMBHOCTU MHBA3UU NATyLLEK
N ONTUMYM YMUCNEHHOCTU FrefIbMUHTA B KaXKAOM Ce30He A0CTMraeTca B aBry-
cTe — ceHTabpe. Mocne 3MMHero nepuoaa, B Mae — MoHe ClieyHoLLero ce3oHa
TPUKCeHHas reHepauma O. ranae 3aKaH4YMBaEeT CYLLEeCTBOBAHWE, U HauMHaAET
dopmmpoBaTbCA cneayrolan 3a Hel. BTopoe nokoseHMe exeroaHo 3akna-
OblBAETCA B Mae — MIOHE B HEPECTOBbIX BOAOEMaX, rae uepkapum O. ranae
3apaXkatoT roIoBacTUKOB M B3poC/bIX R. arvalis. ObpasoBaBLuMeca nepes me-
TamopdOo30M Yy ro/IoBaCTUKOB MoJioAble MapuTbl O. ranae NepexoanT K cero-
netkam. Ewe ogHa 3ameTHan 4018 ANKCEHHbIX MAapUT NAapasuTUMpPYeT y CamL,0B
OCTPOMOPAON NArywKku. MNpamoe 3apaxkeHune uepKkapuamm O. ranae camuoB
R. arvalis nponcxoamuT B TeYEHUE UX OTHOCUTE/IbHO A/IUTE/IbHOTO HAXOKAEHUA
B HEPECTOBbIX BogOeMax. YyacTme B AMKCEHHOU GOPME KU3HEHHOTO LMKAA
TpemaToabl CaMOK U HEMONOBO3PE/bIX 0cobel X03A1MHA 3aBUCUT OT A/INTESb-
HOCTM MX NpebbiBaHUA B Mae — UIOHE B HEPECTOBbIX MW APYrMX BOAOEMAX C
MHOEKTUBHbBIMM LepKapmnammM cocanblimKka. MaputHoe nokonexue O. ranae,
obpasytolleecs No ABYXXO3AMHHOMY BAapPWAHTY XM3HEHHOro LMKAa Tpema-
TOAbl, OXBATbIBAIOLLLEE CErOJIETOK, CaMLUOB WU B HEKOTOPOM CTEMEHW CaMOK
R. arvalis, 3aKkaHYMBaET CBOE Pa3BUTHE elle B TEKYLLEM CE30HE, A0 HACTyne-
HMA 3MMHero nepuoga. Ocobu ¢ gUKCeEHHOW uUcTopmelt obpasoBaHMA COCTaB-
natot 30-35 % ot Bcex nonoso3penbix O. ranae, COCTaBAAOWMX MAPUTHbIN
610K NapasnTapHOl CUCTEMbI TPEMATOADI.
© MNeTpo3aBOACKMI FOCYAAPCTBEHHDbIN YHUBEPCUTET

PeueHseHT: O. B. MuHeeBa

MonyueHa: 28 nioHa 2017 roga MoanucaHa K neyatu: 25 mapTta 2018 roga

BeegeHue

Tpematopa O. ranae — 0ObIYHbIM NapasnUT
KnwedyHnka 35 BMAoB 3emHOBOAHbIX EBpa-
3un (CkpabuH, 1971; Pbikukos u ap., 1980).
B KasaxcTtaHe 3TOT BMA OTMEYEH Yy NArywex

Rana temporaria w Pelophylax ridibundus
(Pallas, 1771) B OXHbIX M 3anafiHbIX 4YacTax
(p. Ypan) pecnybnunku, B ceBepo-BOCTOYHbIX
panioHax — y R. arvalis, B KazaxctaHckom An-
Tae — y P. ridibundus (WUcanunkos, 1926; Co-
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6onesa, 1975; Bakkep, Tapacosckasa, 1988).
CuctemaTtuKa, pas3BUTME U MHOTMe apyrue
CTOpPOHbI H6uonorum O. ranae w3yyeHbl [0-
CTaTo4yHO xopowo (Yamaguti, 1958; MMHeuuH-
ckas, 1968; Grabda-Kasubska, 1969, 1976; la-
NaKTMoHoB, [lobpoBonbckmin, 1998). MepBbim
NPOMEKYTOYHbIM XO3AMHOM TpemaToabl ABASA-
toTcA BoAHble Monntocku (Lymnaea stagnalis,
Galba truncatula, Radix ovata, R. auricularia,
Stagnicola palustris) (CkpabuH, 1971; PbIXKMKOB
n gp., 1980). N3 npornoyeHHbIX AnL, co chop-
MWPOBaHHbIMM MUPALMAUAMM NaApPasnTa B No-
NOCTW TeNa MOJIIFOCKOB NOC/1e40BaTeIbHO Pas-
BMBAOTCA MATEPUHCKME U LOMEPHUE CMOPOLM-
CTbl, MPOLECCbl 3aKaHYMBAIOTCA BblAe/ieHNneM
uepkapui (Jobposonbckuia, 1965). MocneaHune
KOHCTaTUpOBaHbI y L. stagnalis u R. peregra w3
KoprasmkblHCKMX 03ep B AKMOJIMHCKOW obna-
cTn KasaxctaHa (benskosa, 1981). Llepkapuu
O. ranae ¢ NOMOLLbIO CTUNETA NPOHUKAOT BO
BTOPOro MPOMEXKYTOYHOro X03sinHa (ronosa-
CTUKM, B3pocC/ble amdubumn, MONNIOCKU CeM.
Limnaeidae), B KOTOpomM pa3BMBalOTCA MeTa-
uepkapun (MHeuymHckana, 1968). danblwe pas-
BUTME MOXKET MATU NO 0O6bIMHOMY ANA AUTreHeNn
TPUKCEHHOMY (TPEXXO3ANHHOMY) UNU AUKCEH-
HOMY (4BYXXO3ANMHHOMY) }KM3HEHHOMY LMKAY.
TpUKCEHHbIA NyTb OHTOreHe3a 3akKaH4YMBaeTcA
pa3suTnem nonosospenon crtagum O. ranae
(mapuTbl) nocne Toro, Kak BTOPOM MPOMENKY-
TOYHbIA XO3AWH, 3apaKeHHbIN MeTauepKapus-
MW reIbMUHTa, byaeT cbeeH OKOHYaTeNbHbIM
X03AMHOM. Npu AnKceHHoM dopme UnKna uep-
Kapuu O. ranae akTUBHO HaNafaloT Ha IMYMHOK
3eMHOBOZHbIX, NPOHMKAOT Yepe3 OfHOC/0oMN-
HbI MOKPOBHbLIA 3MUTENINN B MOJIOCTb TeNa U
6onblUeln YacTbto HakananBeatoTca B Horatom
KPOBEHOCHbIMWU COCyfamMu XBOcCTe. B mectax
NIOKaNM3aumm LepKapumn MHLMUCTUPYIOTCA U MOA
3aLWMTON Kancynoi pa3BMBalOTCA 40 MeTauep-
Kapuit. B xone metamopdo3a, nepes Unm yxe
npu pes3opbumm XBOCTa, MeTaLLepKapum aKCUM-
CTUPYHOTCA, MEePeMELLAIOTCA B KMLLIEYHbIN TPAKT
ro/IoBacTUKOB U pa3BMBAtOTCA 40 MapuT. [lep-
KyTaHHOEe 3apakeHune B3POCablX 38 MHOBOAHbIX
HEBO3MOXHO, TaK Kak MX MHOTOC/IONHbINA KOX-
HbI NOKPOB AN IMYNHOK AUreHEN HEMPOHMU-
uaem (Grabda-Kasubska, 1969; Smyth, 1994).
OpHako, nonas C BOAOW B POTOBYH MONOCTb
amodnbum, uepkapum ycnewHo BHeAPAKOTCA B
3NUTENIMIA TNOTKU UK MULLEBOAA U TaM UHLMU-
cTmpytotca. Yepes 1-3 gHA UMCTbl OTAENALOTCA,
NPOrNaTbiBAlOTCA, B KULIEYHWUKE XO3AMHA W3
3KCLMCTUPOBAHHbIX MeTauepKapuin pasBuMBa-
toTcA MapuTbl. ONbITHbIM NyTEM YCTaHOBAEHO,
4YTO MONoAble NONOBO3Pesnble TPemaToabl Mno-
ABNAIOTCA B KULWLEYHOWN TPyOKe AePUHUTUBHOIO

X03MHA 4Yepe3 CYTKWU MOC/e 3aparkeHua uep-
Kapuamu (Grabda-Kasubska, 1969). Takum 06-
pa3om, Npu ANKCeHHOM oHToreHese O. ranae
NPOUCXOAMUT COBMELLLEHWE POJIN BTOPOro Npo-
MEKYTOYHOTO M OKOHYATEeNbHOrO XO03fIMHAa B
O4HOM, YObICTPEHHOe pa3BUTUE LEepKapui,
meTauepkapui n maput (MMHeunHckasa, 1968;
Grabda-Kasubska, 1976; Poulin, Gribb, 2002).
Tak Kak MOpP@ONOrMYECcKnX Pasiniynii Mex-
Ay MapuTamu C pasHbIM TUMOM Pa3BUTUA He
YCTAaHOBNEHO, pPaboT NO OCYL,ECTBAEHUIO LU-
KnoB pa3sutma O. ranae B eCTECTBEHHbIX YCNO-
BMAX NPOBeAEeHO HepocTaToyHo. Lenb mccne-
[OBaHUA: YCTAHOBUTb 3aparkeHHocTb O. ranae
ocTpomopaon narywku (R. arvalis) B Guotonax
CTenHOM 30Hbl KasaxcTaHa; M3y4uTb WHBA3U-
POBAHHOCTb M CE30HHYI AMHAMMUKY MHBA3UMU
BHYTPMMONYNALUMOHHbBIX FPYyNn Mmaputamu Tpe-
MaToAbl; Ha 3TOM OCHOBE ONpPenennTb, Kakue
rpynnbl X03AMHA OXBATbIBAOTCA TPEMATO4AMM
C OVKCEHHbIM W TPUKCEHHbIM LMKAaMMU pas-
BUTUA; C KaKOW A/IMTENbHOCTbIO CYLLECTBYHOT
B MPUPOAHbLIX YCNOBUAX MNOKONEHUA MapuUT
O. ranae ¢ ANKCEHHOM U TPUKCEHHOW UCTOPU-
el 06pa3oBaHMA; YCTaHOBUTb B MONYAALUAX
R. arvalis konnyecTBEHHOE COOTHOLWIEHUE Ma-
put O. ranae, BO3HUKWMNX NO AUKCEHHOMY W
TPUKCEHHOMY BapMaHTaM LMK PAa3BUTUA.

MaTtepuanbl

[enbMUHTONOTMYECKNI MaTepuan nonyvyeH
oT R. arvalis, cobpaHHbIXx Ha TeppuTopumn [Mas-
nopapckon obnactu Pecnybamkm KasaxcTaH.
MMyHKTbI PYYHOro OTNOBA NAryWEK OXBaTblBa-
0T TPU NaHAWAPTHbIE NPOBUHLMK: 3anagHo-
cmbupckyto, MpepanTtaiickyto n KasaxctaHo-
ME/IKOCOMOYHYIO, WU ABe NPUPOAHbIE 30HbI
CesepHon EBpasunun: necoctenHyto u CTEMHYH
(Ymbunés, 1998). MHoroneTHue BbIGOPKN am-
dnbuun caenaHbl B NyHKTax Yconka, Kapbep 1
AbnoHbKa (CpeaHee MpuuUpTbiWbe), B OCTaNb-
HbIX YYETHbIX TOYKax B3ATbl pa3oBble MNPO6bI
(tabn. 1). BuoTton Yconka Haxoautcs B 15 Km
ot r. NaBnogap, B npaBobeperkHON norme
p. UpTbiw, Ha npaBom 6epery npotokn Ycon-
Ka (52 12' 32.15 CWW w» 77 01' 05.70 BA). Na-
rywek cobupann Ha naowagKke pasmepom
500 x 0.5—-7.0 m, KoTOpasa BK/tOYAET HepecTo-
BblA BOAOEM, 3apoclunii xsolem (Equisetum
sp.), a no 6epery — TPOCTHUKOM (Phragmites
communis Trinius). Hepectunuwe u menkue
CKOM/IeEHUA BOAbl BAOb NpaBoro bepera npo-
TOKM MPOMbIBAOTCA XONOAHbIMW POAHWUKOBbI-
MU BOOAMMW, U3INBAIOLLMMUCA HA HEOTeHOBbIX
rMUHAX NnoXa peku. Ha naowagke ¢ 1984 no
1997 r. ocywWecTBAANN F€NbMUHTONOMMYECKUIA
MOHUTOPUHI OCTPOMOPAON NATYLIKM, ABAALO-
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Wwenca B paMoHe MCCNefoBaHWUA €ANHCTBEH-
HbIM MACCOBbIM OKOHYaTe/IbHbIM XO3AWHOM
O. ranae (Bakkep, TapacoBsckas, 1988). Ana
N3y4eHUs Ce30HHOM ANHAMMUKM 3aparKeHHOCTH
R. arvalis B 1985-1988 rr. ¢ maa no ceHTAb6pb
AEeNanu no oAHOM exemecsiyHOW BblbopKe.
B ocTanbHble roapl 6panu ogHy-yeTbipe npo-
6bl B ce3oH. Cyas no npucyTcTBUIO Ha beperax
NPoTOKKM aupa (Acorus calamus L.), a B camom
Yconke kyBwuHok (Nymphaea candida Presl.)
n Kybbiwek (Nuphar luteum Sm.), aHTpono-
reHHoe 3arpAsHue 6MoTona He BeNNKO. B aByx
KMNOMETpax BOCTOYHee YCONIKU, B 3€/1eHOM
nosace r. MaBnogapa, HaxoAUTCA HaAMNONMMEH-
HbIM NYHKT A6N10HbKA. AMPMOUIA B HEM OTNaB-
JIMBanN OKO/IO 3aMO/NHEHHOIO BOAOW MOHUMKe-
HUs penbeda, OCTaBLIErocsa OT CTPOUTENbCTBA
wocce. B apyro HaanoMmeHHOM To4YKe C Ha-
3BaHWeMm Kapbep xo3neB cobupanu Ha bepery
03epLa, BO3HMKLLEro Ha mecte oTpaboTaHHO-
ro nec4yaHoro Kapbepa. buoTton pacnonoxeH
B MPOMbILWNEHHOM 30HE B TPeX KUAoMeTpax
ceBepo-BocToyHee A6GNOHbKU. Menkue (0.3—
0.8 m) aHTpoMoreHHble BOAOEMbl B TeyeHue
Ce30Ha XOPOLLO MPOrpeBatdTCA U UCMONb3YIOT-
cs R. arvalis B KayecTBe HEPECTUNLL, TaM Ke
BbIPACTalOT rO/I0BACTUKM.

MeToabl

XpaHeHWe u BCKpbITUE x03feB, cbop u 0b6-
paboTKy renbMMHTOB NpoOBOAMIM NO 0bLwenpu-
HATbIM B Fe/IbMMHTONIOMMN MeToanKkam (boes
n ap., 1962; Pritchard, Kruse, 1982). Cucrema-
THMYeckoe nonoxeHue O. ranae COOTBETCTBYET
pabote Olson et al. (2003). AHanu3 3apaxeH-
HocTK R. arvalis TpemaTo4oM OCyLLeCTBAANM B
AByx rpynnax. K ogHol, BblaeneHHon rpaduye-
CKMM MEeTOAOM, OTHeceHbl ceronetku. Cornac-
HO INTEPATYPHbIM M HALWWMM AaHHbIM, AAMHA
Tena NAryLlekK nepsoro roga PoXKAeHUA OT KOH-
YMKa Mmopabl 40 Knoakum pasHa 13.0-20.0 mm
(baHHMKOB M Aap., 1977; loH4yapeHKo, 1983;
Bakkep, TapacoBcKkas, 1988). K gpyroi rpyn-
ne MPUYUCAEHbl OCTafbHble NATYWKK (4nMHa
Tena = 20.1 mm), yCNOBHO Ha3biBaeMble B3pOC-
NbIMK. Y nocnefHUX oTAebHO PacCMATPMBAIU
WHBA3MPOBAHHOCTb CAaMOK M CaMLLOB. DKCTEH-
CMBHOCTb MHBa3uu R. arvalis (P, prevalence) u
nHaekc obunuma O. ranae (M, mean abundance)
onpeaenany no obbl4yHbIM GOpPMynam. IKCTEH-
CMBHOCTb MHBa3MM X03AMHA MPU HYNEBON UK
CTONPOLLEHTHOM 3aParKEHHOCTU NOACUYNTLIBANN
no ¢opmyne BaH gep BapaeHa:

P=(N,+1)/(Nj+2), roe- N, 06bem j-1 Bbl-
60pKM R’ arvalis, N_ — yucno ocobeit x03anHa
B j-W BbIOOpKE, CBOéOAHbIe WU CTOMPOLEHTHO
3apakeHHble i-M BMAOM renbmuHTOB (Ypbax,

1963). [JocTOBEPHOCTb Pa3INYUN MeKay 3Ha-
YEHUAMM IKCTEHCMBHOCTM MHBA3UKN ambumbum
onpegenanu no Kputeputo Puwepa nytem
npeobpa3oBaHMA A0EN 3aparkeHHbIX ocoben
xo3auHa B yrbl ¢ (MnoxuHckuia, 1970; Usak-
Tep, Kopocos, 2010). dMnupuyeckne 3HayeHun
KpuTepua duwepa (¢, ), pacnonaratowmecs B
30He HeonpeaeneHHOCTH, T. e. MeXay ABYMSA
KPUTUYECKMMM 3HaYeHuamn 1.64 (a = 0.05) m
2.61 (a = 0.01), N03BONAIOT OTKAOHUTb HynNe-
Byto runotesy H . CornacHo nocnegHen, oona
3apaeHHbIX rebMUHTOM 0cobell Xx03AnHa B
o4HOWM Bb|60pKe He 6osbLue, Yyem BO BTOpOM. Mo
anbTePHATMBHOM runoTese H, 4actota BCTpe-
4aeMOCTM 3apaKeHHbIX X037€B B AByx Bblbop-
Kax CyLeCTBeHHO pas/iMyHa. H, anva\aeTcn
ecnu 3HaveHve @ 6bonblwe <p = 2.61. UH-
AeKcbl 0bunms napasmmqecxwx OpraHM3MOB
nPU HOPMANbHOM pacnpeaeneHun CpaBHU-
BAlOT Npu nomowm Kputepusa CrbiogenTa (t).
PacnpepeneHne renbMUHTOB 06bIYHO OTK/IOHA-
€TCA OT HOPMaIbHOrO, MO3TOMY AR CPABHEHMUSA
YMCNEHHOCTM NapasnToB NpuberatoT K Apyrum
cnocobam. Hanpumep, nytem cpaBHeHua dak-
TUYECKOWN N TEOPETUYECKON YNCNEHHOCTHU refb-
MuHTa (MeceHko, 1982). MoacyeT nocneaHem
NPOM3BOAAT, UCXOAA U3 HYNeBOW rnoTesbl (H)
O paBHOMEPHOM pacnpefeneHun samnupuye-
cKoro obunuAa no cpaBHMBaeMbiM Bbl6OpKam
X03AMHa Mo dopmyne:

n,_j =(n./N)- N,roen,— obuiee yncno ocoben
i-ro BUAaA re/bMUHTOB BO BCEX BbIOOpPKax x031-
nHa, N — obLee YMCio X03A€eB BO BCEX CPABHU-
BaembIx BbibopKax. OTanune mexay daktuye-
CKMM U TEOPETMYECKMM OBUANAMU reIbMUHTA
yCTaHaB/AMBaAN NpY NomoLm Kputepus Mupco-
Ha (x?) B cooTBeTCTBMM C GOPMY/ON:

x*= (nl n. )Z/n, ,roen. —cbaKTquCKoe obu-
IMe COCanbLLMKA I-T0 BUAA B j-1 Npobe x03au-
Ha. [1nAa COBOKYNMHOCTU BbIGOPOK OTAENbHble
3Ha4YeHMs KpuTepues x2 CYMMUPYIOTCA M Cpas-
HWBAIOTCA C KPUTUYECKMM NPU AAaHHOM Ymucne
cTeneHen ceoboapl (df). NocneaHee onpeaensa-
eTca no popmyne:

df =M -1, rae M — 4nucno cpaBHUBAEMbIX
BbIOOPOK. CTeneHb CMEeLLeHUss YUCNEHHOCTH
reNbMMUHTA OTHOCUTENbHO BbIOOPOK XO3AMHA
BbIYMC/IAZIN C MOMOLLBIO NOKa3aTensa CTeneHu
OTHOCUTENIbHOW MpUypoYeHHoCTM Buaa 0. A.
I'IeceHKo (1982) no popmyne:

F,={n/N.=(n-n)/(N=N)}/{((n/N, +
(n - 'n ) / (N N))} '3HaueHus F, N3MEHAIOTCH B
MHTepBaﬂe ot +1 no -1. Mpn F paBHOM +1, i-
BMA, Te/IbMUHTOB MOJIHOCTbIO npep,nquTaeT a
npu F,;= -1 — NoAHoOCTbIO M36eraeTj 0 BbIOOPKY
X03AMHa. Mpwn F/ pasHOM 0, i- BMA OTHOCKTCA
K j-/ BbIDOpPKe HEMUTPANbHO, T. €. HEe OTBEpraerT,
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HO M He npegnoynTaeT ee. CE30HHY0 ANHAMMU-
Ky YMCNEHHOCTW i-r0 BUAA BO BHYTpPUMONyAs-
LUMOHHbIX FPynnax Xo3sMHa CpaBHMBaANM MNpwU
nomowm Kputepma Konamoroposa — CMMpHoOBa
A (Cnpopenko, 2000). NMoacueT Kputepmsa npo-
BoAMACA No popmyne:

A= |2n/n -2n, /n,|Vn n/n+n,, tne n
n, —4ncno dcobeit i-fo Bm,u,a B L-Mn 2-m cpaB-
HIBaEMbIX pacnpegeneHusx, B j-i ns scex M
BblA€/NIEHHbIX NePUOA0B Ce30Ha; SN, /n nin, /
n,— AONW HAKOMJEHHbIX Yncen reNbMUHTA AJif
1rom 2-ro pacnpeeneHui i-ro Buaa renbmMmH-
TOB K j-My Nepuody Ce30Ha; n, u n, — cymmap-
Hoe yncno ocobeit i-ro BMAA B 1-M M 2-M pac-
npeaeneHuax, cobpaHHbIx 3a Bce M nepuoaos
ce30Ha; | x| —abcontoTHoe (6e3 yyeTa 3HaKa, Nno
MOZY/10) MaKCMMa/IbHOE 3HayeHue ana nepe-

MEHHOW X; V — KBagpaTHbIN KopeHb (MeceHKo,
1982; CupopeHko, 2000). Hynesasa runotesa
npegnonaraet, 4TO MeXAay ABYMA CpaBHWUBae-
MbIMW pacnpeseneHnamm pasindymin Het, Ha-
npumep, Ce30HHaA AUHAMWKA YUCNEHHOCTU
i-ro BUAa y CAMOK M CaML,0B X03AMHA He OT/n-
yaeTca. Ecnm makcMmanbHoe 3HaveHue A npe-
BbILIAET O4HO M3 TPEX CTaHAAPTHbLIX 3HAYEHUN,
NPUHMMAETCA NPOTMBOMNOJIOKHAA rMnoTesa
(H,) o pasnnuHOM XapaKTepe U3meHeHWUN Ync-
NEeHHOCTU j-ro BMAA reIbMUHTOB B ABYX CPaB-
HMBAEMbIX pacnpeseneHunax, Hanpmumep, o pas-
NINYNN B CE30HHbIX N3MEHEHUAX YNCNEHHOCTH
TpemaTtoAbl Yy CAMOK M CaML,OB XO3AMHa.

Pe3ynbratbl

A. lOseHunbHbie R. arvalis, ceconemku
(0nuHa mena < 20.0 mm)

Tabnuua 1. 3apa*keHHOCTb Cero/ieTok 1 B3poc/bix Rana arvalis TpemaTogoit Opisthioglyphe ranae

Ceronetku (anuHa tena < 20.0 mm)

B3pocsnble nArywku (an1vHa Tena 2

Nangwadtol, 20.1 mm)
6uoTonbl MapameTpbl 3aparkeHna MapameTpbl 3aparkeHus

N?, 3K3. N1, 3K3.

M?, 3K3. P, % M?, 3K3. P, %

MolimeHHOo-nyroso naHawadT p. UpTbiww
Yconka 9 1.8+0.3 77.8+13.9 1282 20+£0.1 50.5+1.3
AHTponoreHHbIM naHawadT (r. Masnogap)
Kapbep 44 19.7+23 97.7+2.2 301 6.7+04 79.1+23
A6noHbKa 88 9.1+1.2 72.7+4.7 196 73+08 71932
MpaBobeperkHasn cyxana ctenb (MpeaanTtalickan NaHawadTHAA NPOBUHLMA)
03. Tneybepapl 24 12.7+1.4 96.7 £3.7 11 47+08 923+17.1
03. bopau 3 0.3+0.3 33.3+27.2 15 5916 66.7+12.2
03. Manblbali 24 0.2+0.1 20.8+8.3 15 11.5+4.8 60.0+12.6
NleBobeperkHas cyxas ctenb (KasaxcTaHo-menKoconoyHasa naHgwadTHas NpoBUHLMA)
0O3. CabaHablKonb 1 0.0+£0.0 33.3+23.6* 67 0.3%0.1 10.6 £+ 3.8
baaHayn 49 0.0+0.0 2019
Necoctenb (3anagHocnbupckan naHawadTHaA NPOBUHLMUA)
dénoposka 5 1.2+1.2 20.0+17.9 20 1.3+0.3 50.0+11.2
Bcero 198 10.1+0.9 73.6+3.1 1956 32+01 549+1.1
MpumeyaHue. ' — 06beEM BbIBOPOK X03AMHA, 3K3., — UHAEKC 0BUNA, 3K3., *— SKCTEHCUBHOCTb MHBA3MUM,

%, *— noacuet caenaH no dopmyne BaH aep BapaeHa.
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Bo Bcex y4yeTHbIXx TOYKAX Yy Ceronetok
R. arvalis o0b6HapyXeHbl nonoBo3penble
O. ranae (Tabn. 1). B nyHKTaX, pacnonoXeHHbIX
Ha basaHaynbCcKOM ropHom nogHATMM Kasax-
CKOr0 MenKoconoyHuKka (03. CabaHAblKONb M
BaAHayn), oBeHUNbHbIE X03AeBa (A4/MHA Tena
< 20.0 mm) NpeacTaBaeHbl OAHOM He3aparkeH-
HOM ocobbto. Camas BbICOKAs MHBA3MPOBAH-
HOCTb OOCy)XAaemMoW BHYTPUNOMYNALNOHHOWN
rpynnbl X03aMHa OTMeYeHa B NpPaBobeperKHOM
03. Tneybepabl M aHTPOMNOreHHbIX NyHKTax Ka-
pbep n A6noHbKa. B 6MoTonax ¢ MHOroNeTHMMM
cbopamm HanbonblLIME 3HAYEHMA NOKa3aTeNeM
MHBa3MM OTMeYeHbl y ceronetok us Kapbepa.
3pecb yactoTa 3apaXkeHHbix O. ranae nArywat
(£ 20.0 mm) gocToBEPHO BbiWE, YEM B YCONb-
ckom buotone (¢, = 1.85) u B AbnoHbKe (@,

= 4.31). B nepBOM cnyyae Kputepumn npeBbl-
LIAeT KpUTMyeckoe 3HayveHune npu a = 0.05, Bo
BTopom — npu a = 0.01. DKCTEHCMBHOCTb MHBa-
3um ceroneTtok R. arvalis n3 Yconkun n A6n10HbKM
CTaTUCTUYECKM He oTandaeTea (¢, = 0.24). Ha
Kapbepe nHaekc obmnnusa TpemaTop,bl noyTn B
11 pa3 6onble, yem Ha Yconke (t, =7.72), u
2.2 pasa, Yem B AbnoHbKe (t = 4. 09) Cpep,Hee
YMCNO MApPUT Yy CEroneTok 3 ABMOHbKM B 5.1
pasa npesbilaeT TaKOBOE Ha YConKe (tst =5.90).
MapameTpbl 3apa*KeHns IOBEHU/bHbIX ArywaT
n3 Kapbepa 3HaYMMO BblIlle, YeM Yy B3POC/bIX
ocobet (¢, =4.00, t =5.57). B nonme p. Up-
ThiLu, HECMOTpFI Ha He6onb|.uyro BbIOOPKY, 3KC-
TEHCUMBHOCTb MHBA3MM CEroNIeToK TaKKe 60o/b-
e, 4em y B3pocabix amoubuii (¢ = 1.73).
B A6n0HbKe 3apa*keHHOCTb ABYX BO3paCTHbIX

rpynn R. arvalis He pa3nnyatoTcs ((paMn = 0.14,
=1.25).
" Maccosblii meTamopdos ronoBacTu-

KoB R. arvalis, no paHHbim K. U. MckaKoBoW
(1959) 1 Hawmm HabageHUAM, HauMHaeTcA B
cepeanHe UoHA. DKCTEHCUBHOCTb MHBA3UK OT-
JIOBNEHHbIX K 3TOMY BPEMEHW CEroneTok Hawu-
6onee BbicoKas (Tabn. 2). B nochegHen aekaae
WIOHA YacToTa 3apaxeHHbix O. ranae nAarywar
(anvHa Tena £ 20.0 Mm) AOCTOBEPHO CHUMKa-
eTcsa. B nocnegyuwme nepuogbl ce3oHa BEKTOP
AAHHOro MNoKasaTens WMHBA3MM Yy HUX COXpa-
HseTCcA. JKCTEHCMBHOCTb 3apakeHua cerosne-
ToK O. ranae B aBrycte MeHblle B CPaBHEHUU
C HaYa/IbHOW BE/IMYMHOM MOKa3aTensa B UKOHe
((pamn = 2.00). CHUXeHMe BeNUYNHbI IKCTEHCUB-
HOCTW 3aparkeHuns BeHUNbHbIX R. arvalis ma-
pUTamm TpemaTogbl K KOHLy ce30Ha OMNMUCbIBa-
eTCA OTPULATENIbHBIM IMHEMHbIM YpaBHEHMEM
y = -12.66x + 105.64 (R? = 0.8346). BennumHa
KoapduumeHTa getepmuHaymm (R?), npesbiwa-
towan 0.80, roBOpUT O TOM, YTO CE30HHAA An-
HaMMKa 4acTOTbl BCTPEYAEMOCTM 3apParKeHHbIX

O. ranae ceroneTtokK R. arvalis npuemnemo mo-
AennpyeTca npuseaeHHbIM ypaBHeHnem (Mno-
XUHCKKUI, 1970; UBaHTep, Kopocos, 2010).
TeopeTnyeckoe 4YNCNO COCANbLLMKOB B Bbl-
6opKe ceronetok 3a 15 uOHA paBHAeTcA
171.6 (1999/198)-17) (cm. Tabn. 2). 3Haye-
HUE KpuUTepua XW-kBaapaTt pasHaetca (327 —
171.6)?/171.6 = 140.6. Cymma x? gns natv nap
3MMNUPUYECKUX N OXKMAAEMbIX 3HAYEHUN 06u-
s Tpemartos pasHa 199.6, uto 6onbLue KPUTK-
YeCKoW BeNnYMHbI 2, paBHol 9.49 npu df = 4.
CnefosatesibHO, H, O paBHOMEPHOM, CNy4an-
HOM pacnpegeneHun ymcna O. ranae oTeep-
raeTca v npuHUmaetca H, 0 HepaBHOMEPHOM
pasmeLeHnn reibMmHTa "no npobam cerone-
TOK. B nepBon MIOHbCKOM BblGOpPKeE X03AWMHA
oXupaemaa No HyAb-TMNOTe3e YUCAEHHOCTb
O. ranae [OCTOBEPHO MeHblle (aKTUYeCcKon
B 1.9 pa3a. [lokasatenb CTENeHU NPUYpPOYEH-
HOCTM OTHOCUTENbHOrO0 O0BMAMA COCaNbLUMKA,
PACCYUTaHHbIA AN NepBOM MUIOHbCKOM Bbl-
OOpPKN CEeroneToK, paBeH: F, =(327/17 — (1999-
327/198 17)) / (327/17 + (1999 327/198-17))
= (19.23-9.23) / (19.23+9.23) = 9.99/28.5 =
+O 35. Cyaa no nNONOXKWUTENbHOMY 3HaKy Mpu
FJ obunne Tpemarton 40OCTOBEPHO _CMelLeHo K
aToM BblbOpPKE X03AMHA. Bo BTOPOMN MIOHBCKOM
npobe oTpuuaTeNbHOE 3HAYeHMe NoKasaTtenA
NPUYPOYEHHOCTU YKa3blBaeT Ha 3HAYMMOeE, HO
o4yeHb Hebosbloe yMeHbleHMe PaKTUYEeCKOM
YMCNEHHOCTM MO CPABHEHMUIO C TEOPETUYECKOM.
B utone, BUANMMO, KaKMUX-NMBO CMeLLeHNI Ymnc-
NEeHHOCTU He npomaomno TaK KakK F npakTuye-
CKM paBeH Hyto, a 2 meHblue Kpmmqecxoro
3Ha4yeHuA, paBHoOro 3.84 nNpu OAHOM CTEMEHMU
cBoboabl. B aBryctoBckoi npobe TeopeTmye-
cKkoe 0bunne npesblWaeT amnupuyeckoe B 2.3
pa3a. OTpuuaTeNbHbIN 3HaKF cBUAETeNbCTBYeT
o Tom, uto O. ranae nsberaer, AAHHYIO COBOKYN-
HOCTb CEro/IeTOK, TaK e Kak MU CeHTAOPbCKYtO.
MonyyeHHble faHHble TOBOPAT O TOM, YTO daK-
TMYECKAA YUCNIEHHOCTb TPEMATOAbI B TeYeHue
Ce30Ha M3MmeHseTcA oT Haubonblue npuypo-
YEeHHOCTU K CaMol paHHel BblbOpKe X03AMHa
(15 ntoHA) Ao HaumeHbLen K Hanbonee no3a-
HUM BblOOpPKaMm CerosieTok B aBrycte M CeHTs-
6pe. MHTEpEeCHO OTMETUTb, YTO ANHAMMKA UH-
Aekca obunua O. ranae y cerofieTok 0CTPOMOp-
[ON NATYLWKM CXOOHA MO CBOEW TEHAEHLMWU C
CE€30HHbIMWN U3MEHEHUAMMU NX IKCTEHCUBHOCTU
nHBasmun. Mocne maccosoro metamopdosa ro-
NNOBAaCTUKOB OCTPOMOPAOM NATYLIKM B cepean-
He MIOHA MHAEKC 06Mana TpemaTozbl B 4.7 pasa
6onble, yem B asrycte. MlameHeHne AAHHOTO
napameTpa MHBA3UKM OMUCLIBAETCA TMHENHBIM
ypaBHeHuem: y = —4.56x + 22.52 (R?=0.8852).
Ce30HHaA AWMHAMWKA MHBA3WM CeroneTtok
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APYTMMU BUAAMW TE€/IbMUHTOB COBEPLUEHHO
nHanA, yem O. ranae. B cepeanHe uioHA, T. €.
cpa3y nocne metamop@do3a, y CeroneToK BcTpe-
yatotca Tonbko O. ranae. B KOHUe mecAua OT-
MeyeHbl eAMHUYHbIE CAy4yau 3aparkeHuA He-
matogamu Rhabdias bufonis v Oswaldocruzia
filiformis. B uione 3Ha4yeHWA 3KCTEHCUBHOCTMU
WHBA3UM W UHAEeKca obuauma R. bufonis no-
Bbiwatorca (39.1 £ 5.6 %, 0.8 + 0.2 3kK3.). Ya-
cTota narywat (anavHa Ttena £ 20.0 mm), 3a-
parkeHHbIx Os. filiformis B sTom mecsue, pas-
Ha 30.4 + 5.5 %, a uHaekc obunma — 0.6 + 0.2
9K3. B aBrycte BenMuMHa NOKasaTenen WH-

Bas3MWM CEro/IieTOK MepsBbiIM BUAOM BO3pac-
Taet Ao 75.0 + 12.5 % (2.4 + 0.7 3K3.), BTO-
pbim — a0 50.0 £ 1.4 % (1.4 + 0.7 3K3.). ITn
[laHHble NoAYePKMBAIOT CE30HHYIO HanpaB/eH-
HOCTb 3apa*KeHHOCTM CEeroNeToK — ocBoboxKae-
Hue oT O. ranae v OTCYTCTBUE HOBbIX 3aPaXKeHN
cocanbumkom. Ecam 6ol HabaAaNMUCh HOBblE
3apaskeHua ceronetok maputamu O. ranae, TO
3TN MPOLLECCbl TaKMKe A0/KHbl ObITb MOXOXM
Ha Ce30HHble U3MEHEHUA SKCTEHCUBHOCTU UH-
Ba3nM X03AMHA U YNCAEHHOCTU 3apaXKEHHOCTH
APYTMMU BUOAMU T€IbMUHTOB.

Tabnnua 2. Ce30HHasA AMHAMMKA 3aparKeHHOCTU ceroneTok Rana arvalis TpemaToaomn

Opisthioglyphe ranae

Bpemsa YMCNEeHHOCTb, 3K3. MapameTpbl MHBA3UMK ¢3Mn6 tsf
B3ATMA N?* , . x> F? \ ]
I'Ip06 nij nij P M
15 ntoHA 17 327 171.6 140.6 +0.35 944+53 204+3.6 245 2.98
20-30

99 905 999.5 8.9 -0.09 71.7+45 9.1+12 0.11 0.68
NIOHA
10-13
TN 69 715 696.6 0.5 +0.02 725+54 104+15 0.40 2.44
02-17 12 52 121.2 39.5 -0.45 66.7113.6 43120
aBrycra
20

0 10.1 10.1 -1.00 33.3+23.6’

ceHTabpn
Utoro 198 1999 1999.0 199.6

MpumeyaHue.'—o06bem NPob X03aMHa, 3K3.; 2— paKTUYECKas U *—TeopeTUYecKan YNCIEHHOCTU reJIbMUHTA,
9K3.; * — NoKasaTeNb CTeNneHM OTHOCUTEIbHOM NPUYPOYEHHOCTU BUAA; *— SIKCTEHCMBHOCTb MHBa3uK, %; °—
MHAEKC 06MNNA, IK3.; *— 3HAUYEHNA KpUTepPUEB NOAYYEHbI NPU CPABHEHWUM NOKa3aTenel MHBa3uK B BbiLle-
N HUXKeNexKallen CTpoKe; ’— noacymTtaHo no dopmyne BaH aep BapaeHa.

3apa)KeHHOCTb OBEHUbHbLIX R. arvalis gn-
reHeen Tak»Ke 3aBMCUT OT MX BO3pacTa (4NMHbI
Tena). Hanbonbliaa BenMYMHA 3KCTEHCUBHOCTM
WHBa3MM yCTaHOB/IEHA B NepBOM NMHENHOBO3-
PacTHOM rpynne ceroneTok, AnuvHa Tena 13.0-
14.9 mm (puc. 1). Mo cpaBHEHUIO C NocCNeLHU-
MW 3HayeHWe MNOKasaTensa y CambiX KPYMHbIX
ocobei (gnmHa 20.0 mm) B 1.6 pasa goctosep-
HO meHble. Kputepuin ¢ = 2.26. /InHeinHoe
ypaBHEHUWeE, OTparkaloLee OTPULATENbHYIO 3a-
BMCMMOCTb MeXAy BO3pacTom (4/JMHOWN Tena)
M 3KCTEHCUBHOCTbIO WMHBA3UM COCA/IbLLMKOM
toBeHWUAbHbIX R. arvalis, npuBeaeHo Ha rpadu-
Ke 2. TeHAEHUMA YyMeHbLUEHUA CpeaHen yuc-
neHHoctn mapuT O. ranae c BO3pacToOM cerone-
TOK OMUCbIBAETCA NIMHENHbBIM YPaBHEHUEM: Y =
-1.3857x + 16.229 (R? = 0.8197), Be2iunHa Ko-
adPmumneHTa geTepMnHaLUM CBUOETENLCTBYET

O XOpPOLLUEM COOTBETCTBUM Moaenu ¢ paktmye-
CKMMU A@HHbIMWN.

N3 puc. 1 BUAHO, YTO €C/In C BO3PACTOM 3KC-
TEHCMBHOCTb MHBa3uu ceronetok O. ranae no-
HUXKAeTCA, TO Yy ApYrnx BUAOB re/IbMUHTOB
BE/IMYMHA ITOro nokasatens, HaobopoT, no-
BblaeTca. Tak, y nArywaTt nepBon pa3amepHoOm
rpynnbl (4nvHa Tena 13.0-14.9 mm.) Kpome
O. ranae ppyrue Buapl reIbMMHTOB He OTMeYe-
Hbl. HemaTtogbl R. bufonis v Os. filiformis snep-
Bbl€ MOABAAIOTCA Y CEroNeTok annHom 15.0 mm.
Jona 3apaxKeHHbIX HeMaTogamMu CamMbIX Kpyn-
HbIX HOBEeHUNbHbIX R. arvalis (aavHa Tena 20.0
MM) 40BOJIbHO BbICOKA M pPaBHa COOTBETCTBEH-
HO 58.8 £ 11.9 n 41.2 + 11.9 %. Nony4yeHHble
AaHHble CBUAETENbCTBYOT O TOM, YTO coobue-
CTBa re/IbMMHTOB C BO3PACTOM CEro/IeTOK nepe-
CTpamnBatoTcA: Ha poHe MCYe3HOBEHMA Tpema-

43



Bakkep B. I. K akonoruu Tpematoab! Opisthioglyphe ranae (Telorchidae) // MpuHumnbl skonornn. 2018. Ne 1. C. 38-59.

DOI: 10.15393/j1.art.2018.6584

100
90 -
80
70 1
60 -
20 7
40 -+
30 -
20
10 s

0 . T

R==0,7/944

JKCTEHCHMBHOCT b MHEBAZKMK, %

¥y = -6,0357x + 99,457

OnWHa Tena CeroneTok (Bo3pacT), MM

R 3

—Linear (1)

Puc. 1. Bo3pacTHasa AMHaMMKa 3aparKeHHOCTU CeroNeTok OCTPOMOPAON NATYLLKU rebMUHTaMM
Opisthioglyphe ranae (1), Rhabdiasbufonis (2) n Oswaldocruzia filiformis (3), %

Fig. 1. Age-related dynamics of infestation of moor frog froglets with helminthsOpisthioglyphe ranae (1),
Rhabdiasbufonis (2) n Oswaldocruzia filiformis (3), %

TOAbl BO3pacTaeT posib HemaTtod,. HapacrtaHue
O0NV NOCNeAHUX K KOHLY Ce30Ha M YMeHblue-
HMe AO0NM AUTeHeu YKa3blBatOT Ha OTCYTCTBME B
Te4yeHMe NepBOro roaa *KU3HU HOBbIX 3aparke-
HUM ceroneTok maputamm O. ranae.

NInunHkn R. arvalis nuTaloTcA 3eneHbiMMU,
OMAaTOMOBbIMW U BbICLWUMMM  BOZOPOCAAMMN,
AETPUTOM, K KOHLY PasBUTMA Menkumun bec-
NO3BOHOYHbIMU (BaHHMKOB M ap., 1977; Bep-
WKHWH, 2007). B nMWweBOM paLMOHe CEroNeToK
OCTPOMOPAOM NATYLWKN YKA3bIBAKOTCA KAELM,
Konembonbl U Apyrue Mesikue YNeHUCTOHO-
rme. OTCcyTCTBME B COCTaBe MULLM MOJIIOCKOB
WCKNIOYAeT y4vyacTMe Ha3BaHHbIX BHYTpUMoONy-
NAUMOHHBIX TPynn OCTPOMOPAON NAryWKWN B
TPUKCEHHOM umKne passutna O. ranae. Ove-
BMAOHO, YTO roN0BacTUKKU R. arvalis Hanpamyto
3apaXkaloTcA UepKapuamu TpemaTodbl B Bbl-
POCTHbIX BOZOEMAX, TaK KaK 3TO XapaKTepHO
ONA ANKCEHHOMO BapuaHTa XM3HEHHOro UMKAa

cocanblmka (lfanaktmoHos, [o6poBONLCKUIA,
1998). Monoaple MapuTbl, HaMAEeHHbIE HaMMU
y CEeronetok B cepeauHe UKOHA, cpasy nocne
meTamopdosa, ABAAOTCA Hacneguem, Moay-
YeHHbIM OT r0N0BACTMKOB, U, CIeA0BaTe/IbHO,
TOXXEe MMEIT AMKCEeHHOoe npoucxoxaeHue. B
Monbwe B. Grabda-Kasubska (1969) B wuione
Haxoguna y R. terrestris n R. temporaria cpa3ly
nocne metamopdo3a MHOrOYUCAEHHbIE SK3eM-
nnspsbl O. rastellus.

JKCTEHCUBHOCTb WHBA3UMU CeroneToK
R. arvalis B Hawwnx cbopax B 1.3 pa3a npesbl-
LIaeT TaKoBy B3pOC/bix ocobert (¢, = 5.27).
Kaxapl nArywoHOK nepBOro roga pokae-
HMA B CPeAHEeM coaepXuT B 3.2 pasa bonblie
O. ranae, yem ogHa B3pocnasa ocobb OCTpO-
MOPAOM NArywKkn (gnmHa tena = 20.1 mm). Bo
BCeX BblOOpPKax CerofeToK, NO HalWWM AOaH-
HbiMm, cocpegoTtodeH 24.1 + 3.1 % O. ranae,
cobpaHHbIX y BCcex BCKpbITbIX R. arvalis. Cne-
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[OBaTENIbHO MOYTM YeTBepTasa YaCTb OAHHOTO
BMAA reNbMMHTOB MpeAcTaB/iieHa B nonyns-
LMAX OCTPOMOPAOM NATYLIKN Y CErofIeTOK Ma-
puTamn, ob6pa3oBaBWIMMUCA MO AUKCEHHOMY
LMKy pa3BUTUA. YepTbl CE30HHOM U BO3pacT-
HOM AWMHAMMKM MapaMeTPOB 3apa*KeHHOCTH
narywart R. arvalis (anvnHa < 20.0 mm) O. ranae
YKa3bIBaKOT Ha TO, YTO: 1) OHM NOAYYUAN MapPUT
OT IMYMHOK OCTPOMOPAOM NATYLWKK; 2) nocne
MeTaMopPUYECKOTo KAMMAKCA HOBbIX 3aparke-
HMN CEeroNIeToK TPemaToaoMh He MNPOUCXOAMUT,
3) cocanbWMKMU ANKCEHHOTO MPOMUCXOXKAEHUS
OTHOCUTENIbHO ObICTPO 3aKaH4YMBAKOT CBOE
pa3BUTME K KOHLY TeKyliero cesoHa. Mocnea-
HMUM NPOLECC CBA3aH, BEPOATHO, HE TONbKO C
YCKOPEHHbIM Pa3BUTUEM MApPUT C AUKCEHHOM
nctopueit o6pasoBaHnA, HO M C NOBbILLEHHOWN
BHYTPUBNAOBON KOHKYypeHuuern B nHdpanony-
NAUMAX reNbMUHTA — 3PPEKT CKYYEHHOCTH, NO
K. KeHHegu (1978). 3Ta popma KOHKypeHuuMun
nMmeeT, BUAMMO, Hanbonbluee 3HaYeHUe cpa-
3y e nocne MeTaMmopdUYeCcKoro KAMMaKca,
KOraa y CerosieTok oTMeyeHa camMas BbICOKanA
YNMCNEHHOCTb MapuUT. banKe K KOHLy ce30Ha,
BO3MOKHO, fob6aBnseTca oTpuuaTenbHoe BAK-
AHMe Ha O. ranae HemaToab! Os. filiformis, Ko-
TOpasA C TeYeHUeM BPeMeHW 3acenaeT Kuwey-
HUK R. arvalis B HapacTatowem Konmyectee. Y
AAHHbIX BWAOB YCTAHOBJIEHbl KOHKYPEHTHblEe
MEXKBMAO0BblE OTHOLWeHUs (Bakkep, 1991).

B pabote T. M. byganoBoi c coaBT. (1984)
MOJIJIFOCKM U BOAHbIE HAaCEKOMbIE PErUCTPUPY-
FOTCA UMW B KeNyAKax NArYLWEK U3 aHTPoMnoreH-
HbiX 6MOTONOB NOYTM B TPW pa3a Yalle, YeM B
ecTecTBeHHbIX. O4eBUAHO, NPUPOCT YUC/IEHHO-
CcTK TpemaTog B KocTpomcKkom pasnmee npow-
30WeN 33 CHeT MapUT TPUKCEHHOTO reHesuca.
B cobpaHHbIX HAMW MaTepuanax pPasanynii B
nULEBOM paumoHe R. arvalis U3 noAMeHHOro u
HaAMNOMMEHHbIX MECTOOBUTAHMIN HE OTMEYEHO
(Bakkep, TapacoBcKas, 1988). Noatomy mbl no-
Nlaraem, 4Yto 3HayYeHMA NapameTpoB MHBA3UMU
X03AMHa B aHTPOMNOreHHbIX 61oTONax 1 HEKOTO-
PbIX CTEMHbIX 03epax KasaxcTaHa NoBbiweHbl 3a
cyeT 6onee BbICOKOWM 3aparKeHHOCTU CEero/ieToK
M CaMLLOB OCTPOMOPAOWN NATYLIKU MapUTaMM
O. ranae ¢ AUKCEHHOWN NUCTOPMEN BO3HUKHOBE-
HUA.

Takum obpasom, B xoae paboTbl ycTaHOBAE-
HO, YTO B CTeNHOWM 30He KasaxcTaHa TpemaToaa
O. ranae peanusyet AUKCEHHYLO GOpMYy XKMU3-
HEHHOTO UWKAa, UCNOMb3yA ANA 3TOro rosoBa-
CTUKOB U ceronetok R. arvalis. Hanbonwbluas
3apa*KeHHOCTb OOHapyeHa Yy HBEHWU/bHbIX
narywart (anamnHa Tena £ 20.0 mm), obuTatowmx
Ha nobepexbe NpaBobeperKHbIX CTEMHbIX 03ep
N aHTPOMOreHHbIX BogoeMoB. MaKcMMasibHble

3HAYeHMA NapameTpPOB MHBA3UM B AAHHOM BHY-
TPMNONYNALMOHHOW rpynne oCTPOMOPAON Na-
MYLWKW 33aperncTpmMpoBaHbl cpaly nocie meTa-
Mop¢d03a M y caMbiXx MOSIOAbIX ocobein (anmHa
Tena 13.0-14.9 mm). CocanbLumKm, 0BHapyKeH-
Hble y ceroneTtok u obpasoBasBluMeca No AWK-
CEHHOMY BapuaHTy uukna passutma O. ranae,
NpPeACTaBAAT NOYTM YETBEPTYHO YacCTb OT BCEX
MapuUT AaHHOrO BMAA, HAWAEHHbIX B NOnyna-
LUMAX OCTPOMOPAOM NArywKu. K KoHLy ce3oHa
KONIMYECTBO 3aparKeHHbIX CErONeTOK U YUC/IeH-
HOCTb Y HUX MAPWUT CHUKAIOTCA, YTO CBUAETE/b-
cTByeT 06 OKOHYaHWWU CyLLEeCTBOBAHMA Tpema-
TOA, C AMKCEHHOW UCTOPMEN BO3HUMKHOBEHMUA.
3710, BO3MOXHO, obneryaeT ceronetkam nepe-
HeceHMe NepBOM B NX }KU3HU 3MMOBKM.

b. B3pocavie  R.
mena < 20.0 mm)

B3pocnbie R. arvalis (anvHa > 20.1 mm), oT-
JIOBNEHHbIE OKOJ10 aHTPOMNOreHHbIX BOAOEMOB U
npaBobeperKHbIX CTEMHbIX 03EP, MMEIOT CaMbIi
BbICOKMIA YpOBeHb 3apaykeHHoctu O. ranae,
CpeAHuii oTMmeyeH B nonme p. NpTbill U KONOY-
HOM necoctenn, MMUHUMA/bHbIA — B MyHKTAX
13 Ka3axckoro MenKkoconoyHuka (cm. tabn. 1).
TaK, no 6MoToNnam ¢ MHOFO/IETHUMM AAHHbIMW,
3KCTEHCMBHOCTb MHBA3uu R. arvalis B A610Hb-
Ke n Kapbepe npesblilaeT TaKOBYHO Ha YCONKe,
aMNMPUYECKME 3HadyeHua Kputepus Puwepa
paBHbl cooTBeTCTBEHHO 5.78 n 9.54 n Haxo-
AATCA B 30HE 3HAYMMOCTU. BcTpeyaemocTb 3a-
Pa*KeHHbIX TPEMATOAON NArywek, obutarowmx
okono Bogoema Kapbep, sbiwe (¢ = 1.83),
yem y amdubun mn3 AbnoHbKK. [NapameTpbl
WMHBA3UKM B3POC/bIX NAryWeK U3 nobepexuin
npaBobeperKHbIX 03ep, HECMOTPA Ha Pa30Bble
BbIDOPKK, MO Be/NIMYMHE MOKa3aTenen 3aparke-
HMA X03AMHA 6M3KK K Npobam u3 Kapbepa u
A6NOHbKM (cM. TabA. 1).

YcTaHOBNEHO, YTO Y amdpubuii, Beaywmx Ha-
3eMHbIlt 06pas usHu (Bufo bufo, R. arvalis,
R. temporaria), camubl 3apa’KeHbl reqbMUH-
Tamu, B Tom yncne O. ranae, 6onblue U1 Yalle,
yem camku (Plasota, 1969; KyanHoBa c coasr.,
1985; Frandsen, 1974; Spieler, 1990). Pexe
BCTpeYatoTcsa coobuieHma o npeobnagaHum 3a-
Pa*KEHHOCTN Y CaMOK 3eMHOBOAHbIX (MapKos,
Porosa, 1949; Lees, Bass, 1960) nnaun o6 otcyt-
CTBMM MEXKNO0BbIX PA3/INYUIA, KaK, Hanpumep,
no O. range y cCMBUPCKON NATYLIKN B AKYTUM
(OgHokypues, Cepanuwes, 2008). Ha nogo-
NbITHOM NpuTeppacHor naowagke p. UpTtbiw
3aparkeHHocTb O. ranae NONOBbIX FPYMNN OCTPO-
MOPAOM NATyWKM CTAaTUCTUYECKU HE OT/IMYa-
etca (¢, =1.03), TaK e Kak Ha Kapbepe 1 B
AbnoHbke (¢, , cootseTcTBeHHO 0.83 1 0.74).

arvalis  (0nuHa
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Tabnuua 3 Ce3oHHaA AMHaMMKa 3apParKeHHOCTM CaMOK OCTPOMOPAON NArYLWKK (AanHa Tena = 20.1 mm)

Opisthioglyphe ranae
BuoTonbl,

nepuoabl N? n? nij* x? F;} P4 +° meé +

ce3oHa

Yconka
V 121 127 222.5 41.0 -0.31 38.0 4.3 1.0 0.2
Vi 132 108 242.7 74.8 -0.44 29.5 3.7 0.8 0.2
VIl 156 313 286.8 2.38  +0.06 53.8 35 2.0 0.3
Vil 143 328 262.9 16.1  +0.14 60.1 4.1 2.3 0.2
IX 124 367 228.0 84.7  +0.30 62.1 4.1 3.0 0.4
Ntoro 676 1243 1243.0 219.0 47.2 1.8 1.7 0.1
Kapbep
Y 20 54 133.1 47.0 -0.46 60.0 8.9 2.7 0.7
Vi 14 76 93.2 3.16 -0.11 78.6 12.1 5.4 2.3
Vil 17 130 113.1 2.52  +0.08 88.2 12.1 7.6 14
Vil 41 345 272.8 19.1  +0.17 73.2 7.7 8.4 1.6
IX 47 320 312.8 0.17  +0.02 83.0 7.3 6.8 0.9
Ntoro 139 925 925.0 71.9 77.0 4.2 6.7 0.6
A6noHbKa

V 26 135 157.0 3.07 -0.10 69.2 6.3 5.2 1.1
Vi 5 47 30.2 9.37 +0.23 85.7 12.4 9.4 4.4
VIl 9 87 54.3 19.6  +0.26 66.7 13.9 9.7 4.6
Vil 47 304 283.7 1.45  +0.06 74.5 7.2 6.5 1.0
IX 21 79 126.8 18.0 -0.27 76.2 10.6 3.8 0.8
WToro 108 652 652.0 51.5 74.1 4.7 6.0 0,7

MpumeyaHue.—obbem Npob xo3aMHa, 3K3.; 2—daKTMyeckan U —TeopeTnyecKas YUCIEHHOCTU re/IbMUHTA,
3K3.; 3 — noKasaTtenb CTeneHu OTHOCUTE/IbHOM NMPUYPOYEHHOCTN BMAA; * — IKCTEHCMBHOCTb MHBA3WK, %;
> — owmnbKa NnapameTpa UHBA3MK; ® — MHAEKC 0BUNMA, IK3.
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Tabnnua 4 Ce30HHaA AMHAMMKA 3aPaKEeHHOCTM CaML0B OCTPOMOPAON AAryLWKK (AnnHa Tena = 20.1 mm)

Opisthioglyphe ranae
buoromnsl,
nepuonsl N n? n;’ x F} P’ + M° +
Ce30Ha
VYconka
\Y 109 216 228.8 0.72 -0.03 56.9 4.1 2.0 0.3
VI 95 100 199.4 49.6 -0.37 41.1 4.5 1.1 0.2
VII 129 251 270.8 1.44 -0.05 45.0 3.8 1.9 0.3
VIII 131 341 275.0 159 +0.14 64 4.1 2.6 0.3
IX 142 364 298.1 14.6  +0.13 50 3.4 2.6 0.3
Hroro 606 1272 1272.0  82.2
Kapeep
\% 40 209 272.8 14.9 -0.17 82.5 7.8 5.2 0.8
VI 31 273 211.5 179  +0.16 93.5 8.7 8.8 2.2
Vil 5 32 34.1 0.13 -0.03 80.0 0.0 6.4 2.6
VIII 43 345 2933 9.11 +0.11 83.7 7.5 8.0 1.1
IX 43 246 2933 7.63 -0.12 67.4 7.5 5.7 1.0
Hroro 162 1105
S16noHbKa
A% 29 352 253.8 38,0 +0.26 82.8 8.8 12.1 3.5
VI 4 5 35.0 25.7 -0.76 50 25.0 1.3 0.9
VII 12 53 105.0 25.8 -0.36 41.7 12.5 4.4 1.7
VIII 31 287 271.3 0.91 +0.04 71 8.4 93 2.0
IX 12 73 105.0 9.75 -0.20 66.7 13.6 6.1 2.7
Hroro 88 770 770.0  100.2 69.3 5.2 8.8 1.4

MpumeyaHue. - obbem Npob X03aMHa, 3K3.; 2— paKTMUecKan u —TeopeTnyecKas YNCEHHOCTU re/IbMUHTa,
3K3.; 3 — noKasaTte/ib CTeneHM OTHOCUTE/IbHOW NPUYPOYEHHOCTM BUAA; * — SKCTEHCUBHOCTb MHBa3uK, %; ° —
owmnbKa napameTpa MHBaA3MK; ® — MHAEKC 0buamnA, 3K3.
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AHanu3 ce30HHOW AMHAMMUKKU 3aparKeHHOo-
ctm O. ranae NONOBbIX TPYyNn OCTPOMOPAOHM
NATYLWKW YKa3blBAeT Ha AOCTOBEPHO HepaBHO-
MepHOe pacnpefeneHme TpemaToabl y CaMoK
N CaMLLOB XO3AMHA, KaK B MOMMEHHOM, TaK U B
HagnoMMeHHbIX 6uoTonax. Cymmbl KpuUTepwu-
eB X%, NO/lyYeHHble NPU CPABHEHUM NATKU nap
3Ha4YeHU PaKTUYECKOM U TeOPETUYECKOM YUC-
neHHocten O. ranae, y 0benx NONOBbIX rpynn
R. arvalis B Kaxkaom broTone NpeBbIWAOT KPU-
Tn4yeckoe, paBHoe 9.49 npu df =4 n a = 0.05
(tabn. 3, 4). Tak, y camok u3 Yconku u Kapbepa
MapuTbl n3beratoT ma u UOHb, NpeanoYnTan
aBryct u ceHtAbpb. B A6GnOHbKe mal Takke
OTHOCUTCA K Nepuoay, B KOTOPOM MoOKa3aTeslb
NPUYPOYEHHOCTM NApa3nTa UMeeT 3HaK MUHYC.
MioHb M MIONb OTHOCATCA K MecAuam, npeano-
ynTaembiM TpemaToaoi. Y camuoB B Ycosib-
CKOM Nonynaumnm 1UoHb faBnseTca Hambonee mns-
6eraembiM COCaNbLLMKOM, aBryCcT U CEHTADOPb
— Haubonee npegnouymtaembimu. Ha Kapbepe
XapaKTep pasmeLleHns YNCNEHHOCTU MapUT B
AAHHOM rpynne Xo3anMHa HOCUT ABYXBEPLUWH-
HbI XapakTep — re/ibMWHT OTAaeT npeano-
YTEeHWEe MIOHbCKOW M aBryCTOBCKOM BblbOpKam
CamLoB (F NONOXUTENEH), a Npobbl 33 OCTasb-
Hble MecALbl re/IbMUHT n3beraet. B A610HbKe
YMCNEHHOCTb AUreHen pacnpegeneHa Tak, uto
obunne renbmuHTa y camuos R. arvalis npuy-
poyeHo K mato, O. ranae 3aMeTHO CTOPOHUTCA
Tpex Npob X03siMHa — UOHBbCKOM, UIONbCKOM U
ceHTabpbckoi. JaHHble Tabn. 3 u 4 nokasblBa-
tOT, YUTO pasmelLeHmne obunua O. ranae B no-
NNOBbIX FPYNNax B Ka*kaom 13 6uotonos nmeet
cBoM 0cobble YepThl.

Hanbonblume MeXKnonoBble PaACXOXKAEHUA
BbIAABNAIOTCA NPU CPABHEHUWN IKCTEHCUMBHOCTHU
WHBa3uu R. arvalis TpemaToaon BeCHOM (mai) un
OCeHblo (ceHTAbpPb). Tak, BO-NepBbIX, BENMYMNHA
noKasaTess y CaMOK B Kaxkaom buotone B mae
MeHbLUe, Yyem B ceHTsabpe. Ha Yconke n Kapbe-
pe pasnnyMAa [OCTOBEPHbl. 3HAYEHMA KpuTe-
pua @_  paBHbl COOTBETCTBEHHO 3.81 U 1. 95 n
I'IpeBbILLIa}OT Kputnyeckoe npu a = 0.05 ((pK o
1. 64) B A6noHbKe @_ = 0.54. Bo-BTOpbIX, Bec-
HOM 3KCTEHCMBHOCTb MHBa3WMM camuos O. range
Bblle, Yem caMokK. Ha Yconke u Kapbepe otiu-
4MA JOCTOBEPHDI, @  PaBHbl COOTBETCTBEHHO
2.88 1 1.86. B 1610HbKe ¢, =1.19. B-Tpetbux,
€C/In BeCHOM No cpaBHeHmo C OCeHbto [0/1A 3a-
pakeHHbIx O. ranae camok R. arvalis poctosep-
HO YMEHbLUAETCA, TO SKCTEHCUBHOCTb MHBA3UM
CaMLLOB X0O3AMHA B KaXgoM bruoTtone nosblwwa-

etcA. OgHaKo 3TOT POCT MPOABAAETCA TONbKO
Ha Ka4eCTBEHHOM YPOBHE, a CTAaTUCTUYECKN He
noAaTBeprKaaeTcA.

CpaBHeHMe Ce30HHbIX U3MEHEeHUN YUCNEH-
HocTh O. ranae y CaMOK C TaKOBbIMM Y CaML,0B
R. arvalis, npoBegeHHOE Npy NOMOLLM KpuUTe-
pua «nambaa» Konmoroposa — CmMpPHOBa,
CBUAETEeNbCTBYET O TOM, YTO MAKCMMasibHble
3HAYeHMA Kputepua B Tpex bruoTonax npuypo-
4yeHbl K Mato U nioHto (Tabn. 5). Hanpumep,
B YconbcKon BbibopKe R. arvalis B ntone 1987
r. 4ONSA HaKkonieHHoro yucna O. ranae y camok
OCTPOMOPAON NArywKkn (pacnpepenexve 1)
paBHa yn, /n =190/272 = 0.70, rae 190 = n,
a272=n. y' camuos (pacnpeseneHve 2) 3n, J/

= 163/302 0.52, roe 163 = n,, a 302 = n
Pa3HM|.|,a MeXAy NOoNYyYEeHHbIMM BEJ‘IVNMHaMM
pasHa 0.17. BblparkeHune Vn nz/n + N, paBHA-
etca V(272 x 302)/(272+302) ="12.02. YmHOe-
HWe nocneaHen BeIMUYNHbI HA Pa3HULYY MeXay
AONAMM  HAKOMNEHHbIX 4YMcen p[aeT MaKcu-
MasibHoe 3HayeHue KpuTepus Konmoroposa
— CmunpHoBa — 2.04 (cm. Tabn. 5). B A6noHbkKe
Hanbonbluas BeAnYMHA A paBHa 2.697 (man,
1988), Ha Kapbepe — 5.766 (MtoHb, 1987). Kak
N3BECTHO, MAaKCUMabHOe 3HavyeHne A bepeTca
No MOAYNO M OLEHMBAETCA MO TPeM NOCTOAH-
HbIM CTAaHAAPTHbIM 3HAYEeHUAM Kputepua: 1.36
npn a =0.05,1.63 npna=0.01, 1.95 npn a =
0.001 (NeceHKo, 1982). B kaxkaom 13 buotonos
3HaYeHMe KpUTePUSA NPEBOCXOAUT KPUTUYECKOE
npu a = 0.001, 4TO yKa3bIiBaeT Ha 3HAYUMble
Pa3nNymMsa B CE30HHOM ABUMKEHUU YUCNEHHO-
ctn O. ranae B NONOBbIX rPyNNax oCTPOMOpPA0M
NATYLWKN, 0cCOBEHHO B Mae UIn UIOHE.

HepaBHOMepHOCTb pacnpeaeneHuns obuamns
O. ranae B NONOBbIX FPyMNMax Xo3AMHa, Heco-
BMNageHMe CEe30HHbIX ABWMMKEHUN YNCNEHHOCTH
O. ranae y CaMOK OTHOCWUTENIbHO TaKOBbIX Yy
CaMLLOB, BbIAB/IEHHbIE C MOMOLLBI KpUTepwma
Konmoroposa — CMMPHOBa, TaK e Kak npu-
BeAEHHble Bbllle OCEHHEe-BECEHHME PasInyuA
B 3KCTEHCMBHOCTM WMHBA3UW NpeacTaBUTENEN
NoJIOBbIX FPYNNMPOBOK R. arvalis, ¢ ogHOM cTO-
POHbI, UNNKOCTPUPYIOTCA, @ C APYrOon — KOHKpe-
TU3MPYIOTCA MEepPUOANYECKUMU KonebaHuamm
NapamMeTpoB 3apa*keHMA CaMOK W CamLOB B
nonMmeHHom (Yconka, cm. puc. 2, 3) 1 Hagnoi-
MeHHoM buoTtonax (Kapbep, puc. 4, 5). Manoe
4yncno camok B cbopax M3 ABNOHBKM 3a UIOHDb
n nonb 1987 r. u oTCcyTCTBME B 3TUX BbIOOPKAX
CaMLLOB He MNO3BO/IUIM MPOBECTU MNOA0OHbIN
aHanu3 B 3Tom 6uoTone.
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Tabnuua 5. Ce3oHHasa AMHaMMKa GaKTUYECKUX M HaKonaeHHbIx uncen Opisthioglyphe ranae y camuos m
camoK Rana arvalis B novime p. UpTbiw (CpeaHee MpuunpTbiwbe, Pecnybnnka KasaxcraH)

loa, Mecaupl N /N, Nlj2 sz3 anj“ anf anj/nl6 anj/nz7 A8
1985 Vv 21/19 6 7 6 7 0.02 0.02 -0.01
VI 14/14 0 13 6 20 0.02 0.06 -0.52
Vi 9/18 4 16 10 36 0.04 0.12 -0.96
VIII 15/14 17 31 27 67 0.10 0.22 -1.42
IX 33/37 60 27 87 94 0.32 0.31 0.18
1986 Vv 15/11 8 9 95 103 0.35 0.33 0.18
VI 18/8 8 9 103 112 0.38 0.36 0.18
VII 11/7 2 2 105 114 0.39 0.37 0.19
Vil 18/14 21 18 126 132 0.46 0.43 0.42
IX 14/10 37 8 163 140 0.60 0.45 1.74
1987 Vv 18/12 17 18 180 158 0.66 0.51 1.79
VI 20/7 10 5 190 163 0.70 0.53 2.04
Vi 8/16 3 15 193 178 0.71 0.58 1.58
VI 10/15 17 22 210 200 0.77 0.65 1.47
IX 8/18 10 24 220 224 0.81 0.73 0.98
1988 \ 8/7 5 21 225 245 0.83 0.80 0.38
VI 15/12 0 2 225 247 0.83 0.80 0.30
Vi 16/10 11 2 236 249 0.87 0.81 0.71
VIII 13/19 11 41 247 290 0.91 0.94 -0.40

IX 12/12 25 18 272 308 1 1 0

MpumeyaHue. ' — yncno camok xosamHa N, B pacnpeaeneHun 1 u camuos N, B pacnpeaenenumn 2,
9K3.; 2 — aKTUYECKoe YMC/I0 TPpemaTos B pacnpedeneHumn 1, ak3.; *— dakTmyeckoe yMcio Tpemartos B
pacnpefeneHnn 2, 3K3.; * — HaKoMN/JIeHHOe YMC/I0 TpemaTog, B pacnpeaeneHun 1, aks.; ° — HaKonjaeHHoe
YMCNO TPEMATOZA B pacnpesenieHnn 2, 3K3.; ®— oM HaKoNNEeHHbIX Yucen B pacnpegeneHnn 1; ’— gonm

HaKOMEHHbIX YMCeN B pacnpeseneHum 2; 8— 3HayeHus kputepus Konmoroposa — CMMpHoOBa.
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Puc. 2. Ce30HHanA AMHaMMKa SKCTEHCUBHOCTU MHBA3MKN CaMLIOB M CAMOK OCTPOMOPAONM NATYLLIKN TPEMATOA0M
Opisthioglyphe ranae (Yconka)

Fig. 2. Seasonal dynamics of invasion of trematodes Opisthioglyphe ranae (Ussolka) in males and females of
moor frogs

Kak cnegyeT u3 rpadmka 2, B NOMMEHHOM
nonynaumn R. arvalis 3KCTEHCMBHOCTb WHBa-
3MM CaMOK TPemaTogoh B TeyeHue 4eTblipex
CE€30HOB M3MEeHAEeTCA BOJIHOOOPA3HO — OT MU-
HMMaNbHOM B UIOHE unu utone (1986 n 1987
rr.), 4O MaKCMManbHOW — B CeHTAbpe KaxKaoro
ce30Ha. OTInYmnA mexay HaMMeHbLW UM N Hau-
60NbLWIMM 3HAYEHMAMM MOKA3aTeNA B KaXKA0OM
ce30He oCcToBepHbl. BennumHa kputepmna du-
wepa mameHsaetca ot 2.06 go 3.22. B gaHHOM
nosiosou rpynne R. arvalis B Te4eHne KaxKaoro
ce30Ha HabnoaaeTcA ogHa BO/IHA 3aparkeHmA ¢
OCEeHHMM MAKCMMYyMOM. BecHol naun B Havane
NeTa cneayroLwero akTMBHOIoO Nepmoga Xo03amHa
WMHBA3MPOBAHHOCTb 3TOW FPYMMbl X03ANHA Cna-
AAeT .0 MUMHMMYMA. 3HaYeHUs MHAEKCa 0bununa
O. ranae KonebntoTcA CMHPA3HO C CE30HHbIMM
GNYKTYaUMAMM  SKCTEHCUBHOCTU  3aparKeHums

NAryweK, onTUMMYyM YUC/IEHHOCTU OTMeyvaeTcA
OCEHbIO O4HOro Ces30Ha, a Neccumym — nocne
3MMHET0 Nepmoaa, BECHOM UM B HaYane neTa

cneaytouwiero cesoHa (cm. puc. 3). NU3ameHeHus
CpeaHero Yncaa cocasbLiMKOB Ha CAMKY X035U-
Ha Ha Kapbepe cxogHbl C TakOBbIMW Ha Ycon-
Ke (cm. puc. 4). B TeyeHne aAByx €T MUHUMYM
YMCNEHHOCTM OTMEYEH B Mae, @ MaKCUMyM — B
asrycte (1987) unu ceHtabpe (1988). Kputepuu
PasNYNN Mexay HAaMMEHbLUMMW U HanbOoNb-
WMMM 3HAYEHMAMM NOKA3aTeNA CYLLECTBEHHDI,
Kak B 1987 r. (t_ = 2.27, df = 24), Tak u B 1988
r. (t, = 3.60, d? = 65). Ce30HHble KonebaHuA
9KCTEHCMBHOCTM 3aparkeHua camoK R. arvalis B
1987 r. HAaNOMKHAOT TaKoBble B YCONbCKOM No-
nynaummn (cm. puc. 5). OTanumMa mexay mMeHb-
WMM MANCKMM M HONbLIMM aBryCTOBCKMM 3Ha-
YeHuAMM JoctosepHbl (¢ = 1.76). B 1988 r.
B aBrycTe 3aMeTeH Cnaj Be/IM4MHbl NnapameTpa
(57.1 £ 13.2 %) no cpaBHeHwUtO c ntonem (83.3 £
14.1 %) v ceHTabpem (84.6 + 10.0 %), uTo co3-
[aeT Bnevyat/ieHne 0 HanYmMm AByX BOJIH 3apa-
YKEHUA CaMOK X03siMHa. MUK ogHOM U3 HUX NpU-
YPO4YEeH K MAaMCKOW, a BTOPOMN K CeHTAOpPbCKOM
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Puc. 3. Ce30HHas guHaMuKa nHaekca obunua Opisthioglyphe ranae y camuoB U caMOK OCTPOMOPAOM NATyL-
Ku (Yconka)

Fig. 3. Seasonal dynamics of abundance index of Opisthioglyphe ranae in males and females of moor frogs
(Ussolka)

BblbOpKe 0bcy:xaaemol nonosoi rpynnbl R.
arvalis. UHTepecHO, 4YTO 3TO NageHue 4acToTbl
BCTPEYAaEeMOCTM 3aparkeHHbIx O. ranae camok
COBMafaeT C TaKoBbIM, HabAO4AEMBIM B aBry-
CTe y npeactaBuTenen apyroro nona (cm. puc.
5). CnenyeT, og4HAKoO, NOAYEPKHYTb, YTO Pa3/in-
Yns Mexay BeMYMHAMMU IKCTEHCUBHOCTU UH-
BAa3nKW B aBrycTe M Utone, aBrycte n ceHtabpe
He goctosepHbl (b, =1.03mn ¢ =1.08 coot-
BETCTBEHHO).

B oTanume oT camoK, y CamLLOB OCTPOMOp-
[0N NArywku B YCONbCKOM Nonynaummn B Teve-
HWe ce3oHa HabnwgaeTcs No ABa MOBbIWEHMUA
M CHUMKEHMA 3SKCTEHCMBHOCTM WMHBa3uMu (cm.
puc. 2). OTamMuma mexagy MUHUMANbHbIMU U
MaKCMManbHbIMM 3HAYEHUAMM NOKa3aTena 4o-
CTOBEPHbI HE B KaXKApbl nepuos ce3oHa. OgHa-
KO MOXHO OTMETUTb, YTO B aBrycte 1985 r. sKc-
TEHCMBHOCTb WMHBA3WM CaMLOB NAryleK Tpe-
MaToA0M AOCTOBEPHO Bbilwe, Yem B uione (¢,
= 1.90), # HuxKe, Yem B ceHTAbpe (b, = 3.513,

T. e. B 1985 r. BTOpO€E NOBbIWEHME IKCTEHCUB-
HOCTM WMHBA3MW NOATBEPXKOAETCA He TONbKO
Ha KayeCTBEHHOM, HO WU Ha KO/IN4YeCTBEHHOM
ypoBHe. JleTHe-OoCeHHUMN NnoabeM 3aparKkeH-
HOCTW NpPeACTaBUTENEN MYMKCKOTo Nona A0CTo-
BepeH 1 B 1987 1. (¢, = 2.43). B uione 1988
I. YacToTa 3apa*keHHbIXx O. ranae camuoB MU-
HMMa/ibHa WU CyLEeCTBEHHO MeHblle NO CpaB-
HEHMIO C MaKcumasbHoW B mae (¢, = 3.20).
MNoBblWweHne BEAMYMHDBI NOKa3aTena B aBrycre
TaKke goctosepHo (¢ = 3.64). Takum obpa-
30Mm, B 1988 r. Habnoaanoch ABa BCN/ECKa 3a-
pa*KeHMsa camuoB, OTAeNeHHble APpyr OT Apyra
AO0CTOBEPHbIM CHUXKeHuem B utone. CornacHo
rpadpuky 5, y camuyos R. arvalis u3 Kapbepa B
TeYyeHune ABYX CE30HOB TaK»Ke Habatoaanock no
ABa BCMN/ieCKa M cnaga 3apa*keHHoctn. B 1987
r. O4MH BCNJIECK N NaAeHue BeIMYNHbI IKCTEH-
CMBHOCTM MHBAa3MKM OXBAaTblBAE€T Mal U WIOHD,
BTOPOM — aBrycT U CeHTAbBpb, B Mtoae YacToTa
3apaXeHnA camuoB X03AMHA MUMHMManbHa. B
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Puc. 4. Ce30HHan AMHAMMKA 3KCTEHCUBHOCTM MHBA3UM CaMLLOB M CAMOK OCTPOMOPAOM NATYLIKM TPEMATOLOM
Opisthioglyphe ranae (Kapbep)

Fig. 4. Seasonal dynamics of invasion of trematodes Opisthioglyphe ranae (Karjer) in males and females of
moor frogs

1988 r. yepTbl M3MEHEHMN MNapameTpa CXo4-
Hbl, HO OTINYAKTCA MEHbLUMMW abCONOTHBIMM
3HaYeHMAMK. M3-3a HepocTaTouHOro obbema
CE30HHbIX BbIBOPOK Hannumne Ha Kapbepe aByx
BOJIH 3apa*KeHMA TPEeMaTo4OoW CaMLLOB OCTPO-
MOPAOM NATYLWKN NPOABAAKOTCA TONbKO Ha Ka-

4yeCTBEHHOM ypOBHeE.

O6cyxaeHue

Ocob6eHHOCTU  3apPa*KeHHOCTU MO/0BbIX
rpynmn B3pocC/biXx 0coben 0OCTPOMOPAONM NAryLL-
KM maputamu O. ranae npenocTaBnAlOT BO3-
MOKHOCTb pa3obpaTbCa B TOM, KaK TpemaTtoaa
peanusyet 0ba CBOMX LMKAA Pa3BUTUA B NpU-
POAHbIX ycnoBusax. Mexxnonosble 0CO6EHHOCTH
B 3aparkeHHoctTu O. ranae B3pOC/bIX 0ocobem
OCTPOMOPAOM NAryWKK (annHa Tena = 20.1 mm)
Mbl CBA3bIBAeM, C OAHOM CTOPOHbI, C Pa3INUmnA-
MW B NOBEAEHUN CaMLIOB M CAMOK XO3fiMHa B
nepuvoa, pasmHoXeHuA. C Apyro CTOPOHbI, C

TeM, YTo TpemaTtoaa cnocobHa peasin3oBbIBaTb
y B3pOCAbIX narywek obe ¢opmbl HKU3HEHHOTO
UMKna. MN3BecTtHo, 4TO MuUrpauua noJsioBospe-
Nbix R. arvalis K HepecTUAULLLAM, CNapuBaHUe
N UKPOMETaHME MPOUCXOAAT B Mae M Hayane
nioHA (Mckakosa, 1959; baHHMKoB 1 ap., 1977;
Haww HabnoaeHuns). Camubl OCTPOMOPAON Ns-
FYLWWKN NOABAAIOTCA B MeCTax HepecTa paHblue
CaMOK M HaxogATcA Tam Ao 25 aHei. B aTo Bpe-
MS Y HUX HabaogaeTca «bpadHbIi NOCT» U OHU
noyTn He nNuTaroTcA. No3ToMy YyCTaHOBNAEHHbIN
Nno HaWKMm MmaTepurasiamM BeCeHHe-paHHEeNEeTHUMN
NoAbeM 3SKCTEHCMBHOCTM WMHBA3UMM CaMLUOB
HeNb3A 0OBACHUTbL MOCTYNNEHUEM WMHBA3UOH-
HOro Hayana c NULWEen, KaKk 3TO NPOUCXOANT NpPU
TPUKCEHHOM UMKNE pa3BuTuA. Mbl nonaraem,
YTO OTHOCUTENIbHO A/UTENbHAA 3KCNO3ULMA
CaMLLOB B HEPECTOBOM BOZOEME MPUBOAUT K UX
NPAMOMY 3apaXKeHuto uepKapuamum O. ranae v
TEM CaMbiM BOB/IEYEHUIO B ANKCEHHYIO dopMy
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Puc. 5. Ce3oHHas guHamunKa nHaekca obunus Opisthioglyphe ranae y camuoB U caMOK OCTPOMOPAOM NAryL-
Ku (Kapbep)

Fig. 5. Seasonal dynamics of abundance index of Opisthioglyphe ranae in males and females of moor frogs
(Karjer)

pa3BUTUA refibMnHTa. O4eBMAHO, YTO BCMNIECK
3apaxkeHHOCTM camuoB R. arvalis B mae — nioHe
BbI3bIBAETCA MOKONEHMEM MapwuT, obpasoBas-
LUMXCA NO ANKCEHHOMY BapUaHTy LKA Pa3BU-
s O. ranae. Mo gaHHbIM T. A. TMHEUMHCKOM
(1968), npu AMKCEHHOM LMKNEe TeMMbl Pa3BU-
TMA NIMYMHOK U mMapuT O. ranae NOBbIWEHDI.
BbicTpoe (K cepeanHe neta, B UIOSIE) CHUXKe-
HMe MoKasaTesie MHBA3UKM y NpeacTaBuUTENEN
MYXCKOro nona R. arvalis ykasbiBaeT Ha 3a-
BEPLUEHME PA3BUTUA Y HUX MAPUT AUKCEHHOTO
nokosneHmnsa. C OKOHYAHMEM PA3MHOMKEHUA WU
«BbpayHOro nNocra» camupl HAYMHAKT YCUIEH-
HO NUTaTbCA. ITO CO34AET YC0BMA ANA peanu-
3auMn TpPemaToaomn u B 3Tok rpynne amdpubun
TPUKCEHHOTO LMKNA pa3BuTua. Mbl cunTaem,
4YTO BTOpadA, NeTHEe-OCEHHAA BOJHA MHBA3UM
camuoB R. arvalis BbI3bIBaeTCA MOKOJEHNEM
MapuT C TPUKCEHHOW nctopuel obpasoBaHuA.
Mo ceegeHuam Y. Manga-Gonzalez et al. (1994),
Hambonbluaa macca uepkapuin O. ranae, Bbl-

Aenaemana MOANOCKOM Lymnaea truncatula =
Galba truncatula, npuxogutcsa Ha maii. B utone,
ceHTAbBpe n oKTAbpe 3apaKeHHOCTb NepBo-
roO MPOMENKYTOYHOTO XO3AMHA HEBbICOKA, a B
OCTaNbHble MmecsALbl roga oH Boobue ceoboaeH
OT CMOPOLMCT U LLepKapui cocanblumka. Bnon-
He BO3MOXHO, 4TO M B ycnosuax CpeaHero
MpUnpTLIWbA B UtONE — CEHTADPE LepKapum co-
CanblUUKa B BOAOEMAX OTCYTCTBYIOT UK BCTpe-
4aloTCA B OYEHb HE3HAYUTENIbHOM KOAMYecTse,
NosTOMY NPAMOE 3apakeHne amdpunbuin uepka-
PUAMM B 3TN NEPUOAbI CE30HA HE MOKET UrPaTb
3aMeTHOM ponu.

Monoso3penvlie camku R. arvalis, B otanymne
OT CaMLLOB, NPUCYTCTBYIOT B HEPECTUINLLE BCe-
r0O HEeCKONbKO CYTOK M NOCne OTKNAAKU MKPbI
nokuaatot ero (baHHMKOB 1 ap., 1977). B cBasmn
C KpaTKoBpeMeHHbIM npebbiBaHMemM B Boaoe-
Me BEpPOATHOCTb MPAMOrO 3apa*KeHUA CaMOK
uepkapuamm O. ranae mana, NO3TOMY UX 3apa-
YKEHHOCTb B Mae Mo CPaBHEHMUIO C CeHTAbpem
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He pacTeT, KaK y CamL0B, @ Ha0bopoT, Naaaer.
I9TO CHU}KEHWEe Mbl CBA3bIBAaeM C NOCTENEHHbIM
OKOHYaHMEeM CyLLeCTBOBAHMA NPOLNOrOAHMUX
cocanblmkos. CoBepLlMB MKPOMETaHUE, CaM-
KM OCTPOMOPAON NATYLIKM NPUCTYNAOT K aKTUB-
HOMY MUTAHUIO, YTO NPUBOAUT K UX 3aPAKEHUIO
HOBbIM MOKOJIEHMEM MAPUT, 06Pa3yHOLLMXCA NO
TPUKCEHHOMY BAPMAHTY XM3HEHHOro LUMKAA.
OHM, 04eBMAHO, COCTABNAIOT OCHOBY MHpPano-
nynAaunim Tpematoabl B 3TOM NONOBOM rpynne
amomnbmn. OgHAKO NOIHOCTLIO y4acTUe CaMoK
OCTPOMOPAOM NATYLWKM B AUKCEHHOM OHTOre-
He3e O. ranae NCKNYaTb, BUAUMO, Henb3A. Mo
pAAY NPUYMH, HAaNPUMeEpP HeLOCTAaTOK yHeruLL,
AaBNeHNe XWULLHWKOB, 3acCyL/IMBbIA CE30H,
npebbiBaHWe B BOAOEMAX B Mae U UIOHE npea-
cTaBuTenewn gaHHoro nona R. arvalis moxeT ya-
NIMHATbCA. B pe3ynbrate yBeanunBaeTca Bepo-
ATHOCTb KOHTAKTa C MHGEKTUBHBIMU LLepKapUA-
Mu O. ranae n CaMKM OCTPOMOPAOMN NATYLLKK
MOTYT CTAaTUCTUYECKM 3aMETHO BOBJIEKATbCA B
OVKCEHHbIM LMK Pa3BuUTMA refibMUHTA. CKo-
pee BCero, UMeHHO 3TU NPOLECCbl OTPA3UAUCD
B BMAe HebonblMX BCMIECKOB BEAMYMHbI NO-
KasaTtenem MHBA3UM camoK R. arvalis B vioHe
1986 1 1987 rr. Ha Yconke v B utoHe 1987 1. 1
asrycte 1988 r. Ha Kapbepe, KOTOpble 3aMeTHbI
Ha rpadukax (cm. puc. 2, 4, 5). BKkaoyeHue B
AVNKCEHHbIM LMKA pa3BUTMA TpemaToapbl NAry-
wekK (annHa Tena = 20.1 mm), He y4acTBYHOLLUX
B PA3MHOXEHUU, TaKKe MOXKET MMETb MeCTO
Npu UX AANTENIbHOM HAXOXAEHUN B BOAOEMAX
C UHBA3UOHHbIMKW AndnHKamm O. ranae.
Ocobble yepTbl 3aparkeHns camuos R. arvalis
NPUBOAAT K TOMY, YTO Y HUX MHPpanonynaumm
O. ranae BECHOWM M B Ha4Yane neta MMetT CMe-
LWaHHbIN cocTaB. C 0A4HOM CTOPOHbDI, Kak bblno
MOKA3aHO Bbille, B HUX BXOAAT COCA/IbLLMKM, 06-
pa30BaBLUIMECA MO ANKCEHHOM GOpMe KU3HEH-
Horo umkna. C gpyro CTOpoHbl, NPUCYTCTBYHOT
nepesnmoBaBLUME B XO3MHE MNPOLINOrogHue
ANTeHen BTOPOM, IeTHE-OCEeHHEel BO/IHbI 3apa-
XeHuA. [TOCKONbKY OHM BO3HWUK/IN NO TPUKCEH-
HOMY BapWaHTY LMKNA Pa3BUTUA TeIbMUHTA, TO,
04YEBUAHO, TAK XKe KaK y CaMOK, Noc/sie 3MMHero
nepmvoaa 3akaH4YMBaloOT cyllecTBoBaHune. Coop-
HbI XapaKTep uHppanonynAaumi TpemaTtoabl y
CaMLOB B Mae — UOHe MO03BOAET OYEHb NpwU-
6/113nTEeNbHO NOACYMTATL AOI0 MAPUT C OUK-
CEHHOM MUCTOopUer BO3HUKHOBEHMUA, NapasnTm-
pyrowmx y camuos R. arvalis. Tak, B 06beanHeH-
HOM BbIOOPKe B3pOC/bIX NArywek (oanHa Tena
> 20.1 mm) us Tpex buotonos uucno O. ranae y
CaMLLOB B Mae — MtoHe Ha 605 3K3. 6onblie, yem
y CaMoK (cm. Tabn. 4, 5). 3Tn «gononHuTeNb-
Hble» 0cobu, Kak Mbl Nonaraem, UMerT, CKO-
pee Bcero, AMKCeHHoe npoucxoxkgeHue. OHKU

coctasnaoT 10.1 % oT cymmapHOro yncna Tpe-
MaToZ, COBPAHHbIX Yy OCTPOMOPAOM NATYLIKW.

Y ceroneTok fons MapuT C AUKCEHHOMW UCTO-
puen BO3HWKHOBEHMA paBHa 24.1 % oT Bcex
O. ranae. Ecnn y4nTbiBaTb HOCUTENLCTBO AMK-
CEHHbIX MapuUT CaML, @MU U pPeasibHO BO3MOMK-
HOe — CaMKamM, TO B Ha3BaHHbIX BHYTpMUMNony-
NAUMOHHBIX rpynnax R. arvalis, no npubnnsu-
Te/lbHbIM OLEeHKam, cocpegotoyeHo 30-35 %
O. ranae, 0bpa3syloWMNXCA NO AUKCEHHOWN dop-
Me }KM3HEHHOTO LMKNA reibMUHTa. OcTasibHble
65—-70 % cocanblMKOB, MapasUTUPYOLWKUX Y
OCTPOMOPAON NATYLWIKM U3 CTEMHOW U ecocTen-
HoM 30H KasaxcTaHa, npeacTaBneHbl Tpema-
TOAAMW TPUKCEHHOTO MPOUCXOXKAEHUA. Hawm
pacyeTbl He PacXoZATCA C PACNPOCTPAHEHHbIM
MHEHMEM O TOM, YTO TPUKCEHHbIN LMK Pa3Bu-
TUA UrpaeT BeAyLLY PO/b B 9KONOTMM COCaslb-
wuKa (Grabda-Kasubska, 1976; lanaktMoHosB,
Oobposonbckuia, 1998; Poulin, Gribb, 2002).

B pabote O. B. MuHeeson, N. A. EBnaHo-
Ba (2009) mopdpomeTpnyeckum MeToaoM no-
KaszaHa CMeHa AByx reHepaumin O. ranae y
P. ridibundus n3 CapaTOBCKOro BOAOXPAHUIN-
wa. C y4yeTom Nosy4yeHHbIX HAMU JAHHbIX O Me-
XaHM3MaX 3apaKeHWs BHYTPUMONYAALMOHHbIX
rpynn R. arvalis maputamu pasHoOro reHesuca
MOXHO NPeAnoIoKNTb, YTO NepBan reHepaLma
COCa/IbLWLMKOB B paboTe Ha3BaHHbIX aBTOPOB
MMeeT OUKCEHHOe npoucxoxaeHue. B nonbsy
TAaKoro BblBOAA rOBOPWUT TO, YTO MoesaHue ro-
NIOBAaCTUKOB (BHYTPUBMAOBON KaHHWGaNM3m)
ABNAETCA [N1aBHbIM cnocobom 3aparkeHus
03epHoi narywku (fanaktmoHos, [obpoBonb-
CKnii, 1998). BnosHe BO3MOXHO, YTO Noc/ie me-
Tamopdo3a IMYNHOK U pacceneHns CeroneTok
6a3a anAa KaHHMbOanM3ma COKpallaeTcsa U Co3-
[.AK0TCA YCNOBUA ANA BOBJI€YEHUA 03€PHOWN NiA-
MYLWKWN B TPUKCEHHbIN LKA Pa3BUTUA TPeEMATO-
Abl. B TakOM cnyyae BTOpaa reHepaLmnsa MapuT B
paboTe Ha3BaHHbIX Bbille aBTOPOB, BEPOATHEE
Bcero, cootsetcTByeT O. ranae C TPEXX03AWUH-
HOM UcTopmen obpasoBaHUA.

CornacHo nccneposanHuto R. Poulin, T. Gribb
(2002), BO3HWKHOBEHWE [AUKCEHHOrO ¥KM3-
HEHHOro UMKNa M3 TPUKCEHHOro nytem co-
BMELLEHMA POSN BTOPOro MPOMEKYTOYHOTO
M OKOHYATE/IbHOIO X03AMHA B OAHOM, Kpome
Opisthioglyphe, xapakTepHo ana TpemaTos, oT-
HocAwmxcs K pogam Haplometra, Glypthelmis,
Cephalogonimus w Alaria. Mbl Hageemcs, 4To
NPOBEAEHHbIA HAMMK aHANN3 MOXKET NMOMOYb
B MNJIaHMPOBAHUM oHbema BbIBOPOK Npu nosne-
BbIX MCCIEA0BAHNAX MEXAHU3MOB peasin3aLmm
ABYX GOpM UMKNa pasBMTMA Yy BUAOB M3 Ha-
3BaHHbIX POAOB re/IbMUHTOB.
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3aknueHune

Monosospenvie O. ranae obHapy*KeHbl B
nonynaumax R. arvalis, HacenAaoLWwmx KONOYHYHO
necocTenb, NpaBobeperkHy U NeBObGEpPEXKHYIO
cTenb, nonmy p. MpTbiw 1 aHTponoreHHble b1o-
Tonbl Pecnyb6ankmn KasaxctaH. Camas BblCOKasA
3aparkeHHocTb O. ranae oTmeyeHa y R. arvalis,
06MTaOLWNX OKO/IO @aHTPOMNOreHHbIX BOAOEMOB
N HEeKOTOpbIX NpaBobeperKHbIX CTEMHbIX 03ep.
CpefHue NO Be/MUYMHE NapameTpbl 3apake-
HUA TPEMaTOAOM XapaKTepHbl Ana ampubun
n3 noiimbl p. MpTbiw 1 necoctenun. HesbicoKkue
3HaYeHWA NoKasaTesen MHBA3UN AUreHeen xa-
paKTepHbl ans BbIbOpoK M3 Kaszaxckoro menko-
COMOYHMKA.

O. ranae B yCNnoBUAX NecocTenHoOW wu cTen-
HOM 30Hbl Ka3axcTaHa peanusyeT obe popmbl
CBOEro *XM3HEHHOro uuKkAna. Pasnnumna B mexa-
HM3MaX OCYLLeCTBNEHUA ABYX TUMNOB LMKNOB
pa3BUTUA TPEMATOAbl U 0COBEHHOCTM 3KOIOTUN
BHYTPUMONYAALMOHHbBIX Tpynn AepUHUTUBHO-
ro X03AnHa ABNAKTCA B NPUPOAHbIX YCNOBUAX
NPUYNHOM CTPYKTYPUPOBAHUA MapUTHOro 6ao-
Ka napasuTtapHoit cuctemol O. ranae. CoBOKyn-
HocTb O. ranae B NONyNALMAX OKOHYATENBHOTO
X03AMHA cnaraetca 13 AByX NOKOJEHUM NONo-
BO3pesbix ocobeir. OgHo nokonenue O. ranae
COCTOUT U3 TpemaTos, obpasyoLmxca no Tpex-
XO3ANHHOMY (TPUKCEHHOMY) UMKAY PasBUTUA.
OHo oxBaTbiBaeT Bcex R. arvalis, kpome rono-
BACTMKOB M ceronetok. ObpasoBaHue 3TOro
NOKONIEHWNA CBA3AHO K KOPMOBbIMW y4aCTKaMm
AePUHUTUBHOTO X03fIMHA. MWK 3KCTEHCUBHO-
CTW MHBA3UN NAryLEK M ONTUMYM YNCAEHHOCTU
reNIbMUHTA B Ka*K40M Ce30He A0CTUraeTcA B aB-
rycte — ceHtabpe. MNocne 3umHero nepnoga, B
Mae — UKOHe APYroro ce3oHa, TPUKCEHHaA reHe-
pauuna O. ranae 3aKaH4YMBAET CBOE CyLLECTBO-
BaHMe, N HauMHaeT GOpPMMPOBATLCA Caeayto-
WwanA 3a Her. TpemaToabl TPUKCEHHOTO MPoOMC-
XOXKAEHMA COCTaBNAKOT OKOI0 65 % OT obuiero
yncna O. ranae, napasutupytowmx y R. arvalis
n3 CpegHero MpuunpTbIWbA.

MapuTHOe NOKONEeHWEe AMKCEHHOTO (ABYX-
XO35IMHHOTO) MPOMUCXOXAEHUA 3aKNagblBaeTca
eerogHo B Mae — MIOHEe B HepecToBbIX BO-
foemax, rae uepkapum O. ranae 3aparkatoT ro-
NIOBAaCTUKOB M B3pOC/bIX narywek. ObpasoBas-
LMecsa y IMYUHOK R. arvalis monogble MapuTbl
nocne metamopdo3sa NepexogAT K CeroneTkam.
3ameTHaA 40NA ANKCEHHbIX MapuT NapasuTu-
pyeT camu0B OCTPOMOPAOM NArywKu. M3-3a ot-
HOCUTENIbHO ANUTENIbHOTO0 HAaXOXAEHWA B He-
pecToBbIX BOAOEMaX AaHHaA MosoBaA rpynna
X03AMHaA noABepraeTca NPAMOMY 3apaKeHuto
uepkapmamm O. ranae. MapuTbl C AUKCEHHOWN

ncropueit o6pasoBaHMA BbI3bIBAOT BCNIECK 3a-
pPa*KeHHOCTN CaML,0B X03AMHA BECHOM U B Haya-
Nle NeTa Kaxaoro ce3oHa. Llepkapnos camok u
HEenoN0BO3pesiblX 0CObBel NATYLWKN, KaK U AaNb-
Helwee pa3BuTUe B 3TUX rpynnax R. arvalis Tpe-
MaTOA C ANKCEHHOM GOPMOI }KU3HEHHOTO LMK-
Na, NOIHOCTbIO 3aBUCUT OT ANINTENBHOCTU Npe-
6blBaHWA B Mae — UIOHE B HEPECTOBbIX UK ApY-
rMx Bogoemax ¢ MHOEKTUBHbIMWU LIEPKAPUAMM
cocanbumka. Napasutnyeckune ocobu O. ranae,
obpa3syoumeca no ABYXX03AMHHOMY BapUaHTy
YKM3HEHHOTO LMKNA, 3aKaHYMBAOT CBOE Pa3BU-
TME ele B TEKYLLEM Ce30He, A0 HACTyn/aeHuA
3MMHero nepuoga. B nonynaymax octpomop-
AOM NATYLWKN 13 Ka3axcTaHa A401a MapuT C AUK-
CEeHHOWN UcTopueit BOSHMKHOBEHMA COCTaBAAET
30-35 % ot obuwero umucna O. ranae.

JMKCEHHbIN UMK Pa3BUTUA paclUMpAET BU-
AOBYIO, NONYNAUMOHHYIO WU OPraHU3MEHHYIO
aKosormyeckme Huwu O. ranae no Tpoduye-
CKOMY, MNPOCTPAHCTBEHHOMY M BPEMEHHOMY
n3MepeHnam. ITMM aocTuraetcs bonee ToHKanA
aganTaumsa napasuTa K BHYTPUNONYAALNOHHOM
CTPYKTYpe U Apyrum yeptam buonoruun gedu-
HUTUBHOIO X03fMHA. [laHHbIN cNocob MHANBK-
AYyaNbHOrO PasBUTUA, ABNAACH MPOABEHUEM
r-cTpaTernu, No3BOAAET reibMUHTY AOMNO/HU-
TENbHO U B KOPOTKME CPOKM HapaliMBaTb YMC-
JIEHHOCTb MapUT Y OKOHYATE/IbHOTO XO3A1IMHA U,
cnenoBaTeibHO, MHBA3UMOHHbIX AUL, B BuoLeHo-
3ax. Peanusaums obenx popm LKMKAA Pa3BUTUA
obecneynBaeT He ToNbKO Bosiee MHTEHCUBHOE,
HO 1 paBHOMEPHOE HacbilweHne 6UoTONOoB Al-
uamu O. ranae B TeYEHWE BCEro akTUBHOTO ce-
30Ha [0MNONHUTENbHbIX U OKOHYaTE/IbHOTO XO-
3M€B.

MoBbIWEHHaAA 3apPa*KEHHOCTb COCaNbLUMKa-
MU OUKCEHHOTO reHe3unca CeroneTok U camLoB
R. arvalis B 6bunotonax aHTPOMOreHHOro npo-
NCXOXAEHUA CBMAETENbCTBYET O TOM, YTO 3Ta
dopMa }KM3HEHHOrO UMKAa pa3BUTMA Ccnocob-
CTBYET ycnewHomy ocBoeHuto O. ranae BHOBb
dopmupytowmxca buotonos. BnosHe BO3MOXK-
HO, YTO B 3BO/IOLMOHHOM MPOLUIOM AUKCEH-
HbIll OHTOreHe3 o6/aer4mn BbIXOA re/ibMUHTA
M3 3KONOTMYECKUX KenoboB (PeyHbIX cuctem
Ypana u NpTbiwa) B 6€ccToyHble BOAOEMbI fe-
COCTENHOM 1 cTenHon 30H KasaxcTaHa.
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TO THE ECOLOGY OF TREMATODES
OPISTHIOGLYPHE RANAE (TELORCHIDAE)

WA,KKER .. Paviodar Pedagogical Institute, vgwacker(@gmail.com
Viktor Georgievich

Key words: Summary: The trematode Opisthioglyphe ranae is a usual intestine

trematode parasite contaminating 35 species of reptiles in Eurasia. However, the

Ophisthioglyphe ranae differences between marites having various development types have not

life cycle been established. We studied the contamination of the moor frog (Rana

Rana arvalis arvalis) with the trematode Opisthioglyphe ranae in the dry steppe, the

Kazakhstan floodplain of the Irtysh River and anthropogenic biotopes of Kazakhstan. It
was established that the O. ranae realizes both forms of its life cycle in all
the studied habitats. The complex of O. ranae in the populations of the final
host is structured and annually composed of two generations of mature
individuals: the first has a three-host (trixenous) history of the development,
but the second is formed according to the two-host (dixenous) variant of its
life history. The first generation of trematodes is distributed in all R. arvalis,
except for tadpoles and young-of-the-years. The formation of this generation
of trematodes is connected with the feeding sites of a definitive host. The
second generation is annually formed in May-June in spawning reservoirs,
where O. ranae cercariae infect tadpoles and frogs’ males. Individuals with
a dixenous history of formation account for 30-35% of all sexually mature
O. ranae.
Reviewer: O. V. Mineeva
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