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MOP®OJJOI'MYECKAA UBSMEHYNBOCTD, PASMEP 'TEHOMA
N IMONYJAINMUOHHBIE CUCTEMBI 3EJIEHBIX JIAT'YIHEK
(RANA ESCULENTA COMPLEX) MOPJIOBUU

A.B. Pyuun, JI.A. Bopkxun, I'.A. Jlaoa,
C.H. Jlumeunuyx, FO.M. Pozanos, M.K. Puioicos

B koMIuiekc CpeaHeeBpPONEHCKUX 3€JICHBIX JIATY-
mek (Rana esculenta complex) BXOAUT TPU BUIA: 03ep-
Has (Rana ridibunda Pallas, 1771), npynosas (R. les-
sonae Camerano, 1882) u ceenoOHas marymka (R. es-
culenta Linnaeus, 1758). Bce oHM mHpoko pacceneHbl
B llenTpanbHoit u Boctounoii EBpome. Apeanbl 3Tux
BHUJOB Ha 3HAYUTEIBHOW TEPPUTOPUU MEPEKPHIBAIOT-
ca (Pyuun u gp., 2005). MHOro4uciaeHHbIE UCCIENO0-
BaHMs IIOKa3aJH, 4TO THOpUIHas R. esculenta Ona-
rogapss ocoOOMy MONYKIOHAIHPHOMY THIY pa3MHO-
JKEHUSI MOJYKET CYIIECTBOBATh B CMEIIAHHBIX IIOIYJIS-
[MHOHHBIX CHCTEMaX COBMECTHO KaK C OJHHUM WIH
000MMHU POJUTENHCKUMHU BHIAMHU, TaK U 0e3 HHUX ca-
MOCTOSATENIbHO (B "JHCTHIX" momynsanusax). B 3aBucu-
MOCTH OT TOTO, KaKkWe BHIBI 3€JeHBIX JATYIIeK 00u-
TalOT B JaHHOW MECTHOCTH, Ha TEPPUTOPHUH EBPO-
neiickoit wactu OviBImero CCCP BwpiAensoT 7 THUIOB
TaKk Ha3bIBa€MBIX NOMyIAnuoHHBIX cuctem (Llaywne,
Bopxkun, 1993; Lada et al., 1995; Jlaga, 1995; Ananne-
Ba u np., 1998; Borkin et al., 2002). [Ipu como-
CTaBJICHMM JIaHHBIX, MOJYYCHHBIX B o0OsacTsax Boxk-
cKoro OacceiiHa, ¢ JaHHBIMH TI0 OoJee 3amagHbIM
peruonam OswiBmiero CCCP Obputa 3aMedeHna orpe-
JleJICHHAss TCHJCHIMS, KOTOpas IoJydyusia Ha3BaHUE
"Bommkckuit mapagokc". C mpoAaBMKEHHEM Ha BOC-
TOK YBEJHYMBACTCA YacTOTa BCTPEUAEMOCTH HaubO-
Jiee CJIOXHBIX TPEXBUIOBBIX CMEIIAHHBIX IOMYJISIUOH-
HBIX CHUCTEM (T.€. KOT/Ia BCE TPHU BUJA COCYIIECTBYIOT
B paMKax OJHOTO BOJOEMa) U CHHUIKACTCS YHUCIICH-
HOCTh THOpuaHO# Qopmsl (Borkin et al., 2002; Bop-
KUH U 1ap., 2003).

Crnemyer OTMETUTh, 4YTO, Kak IMpaBmio, oba po-
MUTEIHCKUX BHUJA YETKO Pa3UYaloTcs IO MPEIo-
YUTAaeMBIM OHOTOINAM, YTO CBSI3aHO C HMX IPOUCKOXK-
neaueM. O3epHasi IATynIika B OCHOBHOM BCTpedaeTCs
mo OeperaM KpPyHHBIX BOJOEMOB OTKPBITHIX IaHIIad-
TOB, HO TI0 pycliaM peK OHa MOXET IOoNaaaTh W B
JIECHBIE MAaCCHBBI; KPOME TOTO, OHa OXOTHO 3acemsieT
BOJI0OEMBI aHTpomnoreHHoro janamadra. [IpymoBas xe
JATYIIKA TPEANOYNTAaeT JeCHbIE MAaCCHBBI, B KOTOPBIX
o0uTaeTr B pa3iIMUYHBIX THUIaX BOJOEMOB — OT MeJl-
KUX JyX JO TMOWMEHHBIX BoJoeMoB. ChbemoOHas Iisi-
TyliKa, WMesl THOPUAHYIO TIPUPONY W OCOOBIH TECHETH-
Jeckuil (HEMEHIENeBCKUM) MEXaHW3M HacleJIOBaHUs,
CcOoYeTaeT HKOJOTHUECKHE OCOOCHHOCTH POJIUTEIbCKUX
BUJOB U IO3TOMY 3KOJOTMYECKH OYCHBb IJIACTHUYHA.
DTO MO3BOJAET €H KUTh B CaMbIX pPa3HOOOpa3HBIX
6uortomnax (AHaHbeBa U 1p., 1998).

2 MOMII GromieTeHs OMOIOrMYECKHIA, BBII. 2

Panee MBI paccMOTpenu pacnpoCTpaHEHUE TPEx
BHUJOB 3€JCHBIX NATymexk B Mopaosuu (Pyuwn u np.,
2005). B HacTosimem coOOOIIEHHM MdaeTcid XapakTe-
pUcTHKa MOP(OJIOTHUECKOH H3MEHUYUBOCTH, OIYJIS-
[IHOHHBIX CHCTEM M OHWOTOIOB ATHX BHJIOB B pecIryO-
JIVIKE.

IToneBoe m3ydeHne 3eneHbIX JATYIIEK MTPOBOIMUIOCH B ampene—
centsa6bpe 2001—2003 rr. Ilpu cocraBieHHMH KapT HaXOAOK BHUIOB
MOJB30BAIICh TaKXK€ WMEIONMMUCA B HAamleM pacIOPSDKCHUHR
JTUTEPaTypHBIMH JaHHBIMH. B o0meil cnoxHocTH Hamu OBLIO 00-
ciepoBano Oonee 90 reorpadumueckux myHKTOB. OTIOB 0coOei mpo-
BOJUIICS B XO/€ OJHOKPATHBIX (TOUCUHBIX) BBIC3TOB M IKCIICAUIIHIA.
Bcero 6pu10 mo6siTo 6omee 700 ocobeit Bcex Tpex BuaoB. Tou-
HYI0 BHAOBYIO MPHHAJIEXHOCTh M YPOBEHb IUIOMTHOCTH KaXKIOTO
JK3eMIuIsApa omnpeaensim MetogoMm mnporounodt JHK-uuromerpun
(bopxun u ap., 1987). KonuuectBo smepuoit JJHK (pa3mep reno-
Ma) ObuT0 M3MepeHo y 44 ocobeit R. ridibunda, 98 ocobeit R. lesso-
nae u 15 ocobeit R. esculenta. 3Ha4eHUs pa3Mepa T€HOMa BBIPAXKaJH
B IIUKOTPaMMax.

MarepuanoM s U3y4eHHS! BHEITHHX MOP(OIOTHUECKUX IIPH-
3HAKOB MOCHYXUIU 157 ocobeil 3eIeHBIX NATYIIEK, B TOM YHUCIE:
R. lessonae — 96 sx3emmsipoB (50 camioB u 46 camok), R. ridi-
bunda — 45 (25 camuos u 20 camok), R. esculenta — 16 (12 cam-
noB u 4 camku). Mopdomerpuueckass o0paboTKa BKIOYajga H3-
MepeHue 15 nuHEWHBIX Mokasarenei: L — anuHa Tena; F — niuHa
O6enpa; T — nnuHa royienu; D.p — JIWHA NEpBOTO Majbla 3a1-
Hell koHeyHocTH; C.i — JAJIMHA BHYTPEHHETO MATOYHOTrO Oyrpa;
C.h — BBICOTA BHYTPEHHETO MATOYHOTO Oyrpa; L.c — AJIMHA roJIo-
BbI; Lt.c — IIUPHHA TOJOBBL; Sp.oc — MWUpPHHA pbUIa; D.r.0 — AIH-
Ha pbINa; Lt.p — mupuHa Beka; Sp.p — NPOMEXKYTOK MEXTy BeKa-
Mu; L.o — nnuHa tnasa; L.tym — puHa OapaOaHHOM MEeperoHKH;
Sp.n — mpomexyTok Mexay Hosapsmu (TepentseB, Uepnos, 1949;
Tepentnes, 1950; bannukos u np., 1977). Ha ux ocHoBe Obuth pac-
cuMTaHbl 22 WHAEKCA, OTpaxaromue npomopuuu tena: L/T, L/D.p,
L/L.c, L/D.r.o, F/T, T/D.p, T/C.i, D.p/C.i, C.i/C.h, L.c/Lt.c,
L.c/D.r.o, L.c/L.o, L.c/L.tym, Lt.c/Sp.oc, Lt.c/Sp.p, Li.c/Sp.n,
Sp.oc/Sp.p, Sp.oc/Sp.n, Sp.oc/D.r.u, Lt.c/Sp.p, Sp.p/Sp.n, D.r.o/Sp.n.
JIOCTOBEpHOCTH pa3Iuuuil OIpenesuin B IMakeTax mporpamMm Micro-
soft Excel.

AJIleKBaTHBIH KOJNWYECTBEHHBI aHalu3 reorpadu-
YEeCKOTO pacHpoCTpaHEHUs BUIOB BO MHOTOM 3aBHU-
CUT OT BO3MOXHOCTH HX OIpEJIeNIeHUs B MOJEBBIX
yCIoBHUsAX. B CBSA3M ¢ 3TUM BHOBb BO3HMKAET BOIPOC
00 HCMONb30BAHUU BHEIIHUX MOP(OIOTrHUYECKUX MpH-
3HAKOB B LESIX MACHTHQHUKALUU BUAOB KOMIUIEKCA R.
esculenta.

HauGonee wuHTepecHBle pe3ylnbTaThl aHaIN3a
BHEIIHUX MOP(OJOTHUECKUX TMPU3HAKOB 3EJICHBIX JIs-
rymek MopaoBuu npezcTaBiesnsl B Tabn. 1. Ilpu cpas-
HEHUU MOPQOJIOTHYECKUX IIOKa3aTeIeM TpeX BHUIOB
BBISICHHJIOCH, UTO OHU HauboJjee 4eTKO pa3IuvyaroTcs
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Taomuma 1
CpaBHl/ITeJ]bHaﬂ XapaKTEepPUCTUKA IVIMHBI TeJIa U HHIEKCOB NPONOPIUOHAIBHOCTH
Tpex BHIOB KoMiiekca R. esculenta B MopaoBun
R. lessonae ‘ R. esculenta ‘ R. ridibunda
ITpusnak Ion X+ m X+m Xtm

min—max P min— max P min—max
L 34 55,35+ 0,84 — 75.81 +£ 2,06 — 82,67 £ 1,69
41,70—65,10 62,50—86.90 68,90—99,90

QQ 6205+1,14 — 84,78 £10,10 — 7936+ 3,11

46,00—75,80 59,20—105,20 60,80—104,30

L/T 348 2,27+ 0,01 8,05 2,09 £0,02 4,92 1,98 + 0,01
2,10—2,39 0,001 1,98—2,25 0,001 1,84—2,10

Q9 230+ 0,01 412 2.09 £ 0,05 275 1,95 + 0,01

2,06—2.,47 0,001 1,97—2,22 0,05 1,81—2,04

L/D.p 3d 8.27 + 0,08 8,12 7,23+ 0,10 0,67 7.13 0,11
7,15—9,58 0,001 6,70—7,83 — 6,17—8,51

QQ 8,17 +£0,08 5,04 7,13+ 0,19 1,30 6.85+0,10

7,12—9,31 0,001 6,73—7,57 _ 6,14—7,78

F/T 348 1,05+ 0,01 141 1,03+ 0,01 4,24 0,97+ 0,01
0,94—1,12 — 0,97—1,11 0,001 0,87—1,04

QQ 1,06 £ 0,01 2,83 1,02+ 0,01 4,24 0,96 + 0,01

0,96—1,14 0,01 1,00—1,03 0,001 0,87—1,03

T/C.i 38 6.12 + 0,07 9,08 7.46 +0.13 10,28 9.50 +£0.15
4,90—7,28 0,001 6,42—S8,12 0,001 7,76—10,72

QQ 5,95+ 0,06 8,73 7.,69+0,19 731 9.76 £ 0,21
4,52—7,13 0,001 7,20—8,11 0,001 7,61—10,94

D.p/C.i 448 1,69 £+ 0,02 8,73 2.16 £ 0,05 21,47 2,64 + 0,05
123-2,10 0,001 1,80—2,48 0,001 2,14—3.19

QQ 1,68 + 0,02 10,58 2,25+ 0,05 6,79 2,78 £ 0,06

1,32—2,00 0,001 2,17—2,38 0,001 2,12—3,16

C.i/C.h 44 1,94 + 0,03 3,06 226 +£0,10 498 2,93 + 0,09
1,50—2,40 0,01 1,71—2,94 0,001 2,10—3,90

QQ 1.87 £ 0.04 322 2,13+ 0,07 5,36 2.70 + 0.08

1,26—2,63 0,01 2,00—2,31 0,001 2,14—3,67

110 MPOMOPIUIM KOHEYHOCTEH, MpUYEeM ITOKa3aTe-
JIM THOPHUJIOB TIPOMEKYTOUYHBI MKy MOKa3aTeIsIMH R.
lessonae w R. ridibunda. Tlo papyrum mnpu3HaKam
JIOCTOBEPHBIC pa3jMyusi OO0 OTCYTCTBYIOT, JTUOO OHH
€CTh, HO WX TPOSBJICHHUE HOCHUT CJIOXHBIH (YacTo
MPOTUBOPEUUBHII) XapakTep y ocolOeil pa3HOro mo-
Ja, MpUYeM roka3atenu R. esculenta naneko He BCer-
Jla TPOMEKYTOYHBI MEXKIY IOKa3aTeIsIMU POJIUTEIb-
CKUX BHUJIOB.

HamBricmyro goctoBepHocth (P < 0,001) ume-
U pas3linuvs CPEeIHUX BEIWYUH WHIEKcOB 1/C.i m
D.p/C.i. TlodTH CTOJIb K€ TOCTOBEPHBIC Pa3IudMs ObI-
nu BeisgBieHbl o uHAekcam C.i/C.h n L/T. Tlo u=n-
nekcy L/D.p nocToBepHO paziuuanuchk R. lessonae u R.
esculenta (P < 0,001), Ho He R. esculenta v R. ridibunda.
HamporuB, wunaexc F/T okKa3ajcs TMOJE3HBIM IPU
cpaBHeHnn R. esculenta w R. ridibunda (P < 0,001),
OJTHAKO C €ro TMOMOIIBI0 YAAIOCh Pa3iyaTh TOJBKO
caMoK, HO He caM1ioB R. lessonae u R. esculenta.

HecmoTpss Ha J0OCTOBEpHBIC pa3IuYMs CPEIHUX
BEJIMYHH 110 6 MMepEeUnCICHHBIM HHIACKCAM, MPEACIbI

M3MEHYMBOCTH DITHUX IOKazaTeJieH y CpaBHUBAEMBIX
(GbopM 3aMETHO MepPeKpbIBAIOTCS. DTO CBUACTEIbCTBY-
€T O TOM, YTO paccMaTpuBaeMble MPU3HAKU BHEII-
Hel Mopdosorur He SIBISIOTCS TUAarHOCTUYCCKUMH,
T.€. HE MOTYT OBITh WCIOJIL30BAHBI JJII HAJEKHOU
BHUJIOBOW HMJICHTH(HUKAIIMK 3€JCHBIX JisArymek. Jims 60-
Jiee TOYHOTO ONpeneNieHus BUIOB KomIuiekca R. escu-
lenta HEOOXOIMMO WCIIOJIb30BaTh BCKO COBOKYITHOCTH
MEePEYUCICHHBIX BBIIIE WHJEKCOB, a HE KaKOM-TO
onuH n3 HUX. KoHeuHo, HamboJiee TOYHBIC pe3yibTa-
THl JlaeT MpHUMeHeHne MeToma mporodHou JIHK-muro-
METpUH.

NnTepecHo OoTMETUTH, UTO B HAllleM MaTepua-
Jie MpeacTaBieHa camka R. esculenta, moliMaHHas
O.H. ApraeBbeiM B 03. Yapapiaku y c¢. Cino0oIuHOBKA
KoBBUIKHHCKOTO p-Ha, KOTOpasi, Kak 0Ka3ajoch, UMelia
MaKCHMaJIbHbIE JUIsI 3TOTO0 BHUAA B TMpeaenax ObIB-
mero CCCP pasmepsl (nnuna tena 105,2 mm). Pa-
Hee JUIS ATOTO BUJIa B KAYECTBE MAKCUMAJIbHOW JJU-
HBI TeJla ykaspiBam 97 MM (AHanbeBa U jap., 1998).
DTO 00CTOSATENHCTBO B COBOKYITHOCTH C HEOOJIBIIUM
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YHCIIOM CaMOK (4) 3TOro BUaa B BBEIOOpKE, O€3yCiIOB-
HO, TIOBJIMSJIO Ha CPEJHHMU MOKa3aTedb, U CaMKHU
R. esculenta B nannoM ciy4ae (1 o MopJoBHHU B Iie-
JIOM) B CPEIHEM OKa3aluCh KpyIlHee caMoK R. ridi-
bunda. OTmMeTnM, 4TO B TIpezeNiax BCEro apeasna B Iie-
JIOM MaKCHMaJjbHas OiauHa Teja camroB 100 MM, a
camok — 120 mm (Gtinther, 1990).

N3Bectno (baunukos u np., 1977; AnanneBa
u ap., 1998), urto mmHa ronenu y R. ridibunda, xax
MpaBWIO, MPEBBINIACT JJIUHY Oenpa, a y R. lessonae,

HANpoTHB, Oeqpo JUIMHHEE TOoJNeHH. B CBs3M C 3TUM
MHTEPECHO OTMETUTh, YTO B HalleM MaTepuaie H3
MopaoBuu 10CTaTOYHO BeNWKa a0y ocobed R. ridi-
bunda, y KOTOpBIX TrojJeHb KOpode Oeapa: OHH CO-
craBmustoT 22,2% Bceil BpIOOpKU 3TOTO BUjaa. B 1o
xKe BpeMsi cpenau R. lessonae Takxke JOBOJIBHO YacToO
(5,2%) momamaroTcsi IK3EMIUIPBI, Y KOTOPBIX TOJIEHB
JUTMHHEe Oenpa.

B Tabnuiax 2 u 3 npeacTaBieHbl pe3yabTaThl U3-
Mepenus konnuecta JJHK Ha sapo. Bece nzydueHnnsie

Tabmuia 2

Pa3mep renoma y 3eseHbIx Jsryuek (Rana esculenta complex) MopaoBuu B pa3HbIX BbIOOpPKax

(B MIKOrpamMMax)

No
BbI- Bun MecToHaX0XKICHUE Yuco ocobeid, moi X o Min Max
GopKH
1 R. lessonae HIunrapuso 43 +109 13,89 0,04 13,83 13,97
R. esculenta —"— 18+29 14,90 0,02 14,88 14,92
2 |R. ridibunda Kypuuno 58 16,06 0,09 15,96 16,17
R. esculenta —"— 43 14,95 0,02 14,93 14,98
3 |R. ridibunda Pr1OHbBII 64 + 3¢9 16,05 0,09 15,90 16,18
4 |R. ridibunda Capanck 53 16,01 0,04 16,03 15,94
5 |R. lessonae Mornoununa 28 +59 13,87 0,03 13,84 13,94
6 |R. lessonae IToTeMma 43 + 39 + 1sad 13,89 0,05 13,82 14,00
7 |R. lessonae CHUMKHHO 78 +29 13,93 0,05 13,87 14,00
R. ridibunda —"— 43 +39 16,11 0,08 15,95 16,17
8 |R. lessonae JIRENTSS 18 + 3sad 13,95 0,03 13,94 13,97
9 |R. lessonae [apua 183 +19 13,95 13,93 13,97
10 |R. lessonae Cno601MHOBKA 28 +39 13,79 0,07 13,68 13,84
R. esculenta —"— 18 +19 14,88 14,78 14,97
11 |R lessonae CMOJIbHBIIH 29 13,80 13,77 13,83
12 |R. lessonae JlecHoit 18+ 39 13,78 0,06 13,70 13,83
R. esculenta —"— 138 14,81
13 |R. lessonae VYneso 78 +59 13,92 0,04 13,85 13,98
14 |R. lessonae Crapoe Laiiroso 29 13,84 13,82 13,86
R. esculenta —"— Isad 14,96
15 |R. ridibunda ATtemap 3Q 15,99 0,07 15,92 16,05
16 [R. lessonae 3y6osa [onsHa 108 + 39 + Isad 13,89 0,08 13,74 14,04
R. esculenta —" 18 14,96
17 |R. lessonae Kotpoke 19 13,88
18 |R. lessonae Crapoe 3y6apeBo 18 13,82
R. esculenta —" 18 14,85
19 |R. lessonae [ymrra 38 +2Q +2sad + 1 ad 13,87 0,14 13,68 14,10
R. ridibunda —"— lad 16,25
20 |R. ridibunda Kapnaii 43 16,01 0,05 15,93 16,05
21 |R. lessonae Mopnogsckas [TonsHa 24 13,94 13,88 14,00
22 |R. ridibunda Komcomoibckuii 49 16,12 0,10 16,01 16,20
23 |R. ridibunda Wucap 1? 15,75
R. esculenta —" 18 14,87
24 |R. lessonae Ymer 28+ 19 14,00 0,06 13,93 14,03
25 |R. esculenta OsepHblii 18 14,92
26 |R. lessonae Kiememieit 19 13,92
27 |R. ridibunda PomomanoBo 43 15,98 0,10 15,92 16,11
28 |R. ridibunda Crapas ABrypa 13 16,21

3 MOMII, 6romneTeHb OHOIOTHYECKHMA, BRI, 2
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ocobu ObuIM aumiionpamMu. HecMoTps Ha HEKOTO-
PYIO HU3MEHYUBOCTH, KaXJblii BUJ UMEJ CBOW pas-
Mep reHoMa, 3HAauCHHsS, KOTOPBIX HE MEPEKPHIBAIUCH
(Tabn. 3). DTO MO3BOJUIO MPOBECTH TOUYHYIO BUIOBYIO
UICHTU(DHUKANI0 KaXI0h ocodu. B cooTBeTcTBUU C
rubpugHoi nmpupoaoit R. esculenta reHoM 3ToH ¢op-
MBI 3aHMMaJl MPOMEXKYTOUHOE IOJIOKEHUE MEKIY re-
HOMaMHU POJMTEIIBCKUX BHJIOB, OTJIMYAsICh OT HHUX CO-
oTBeTcTBeHHO Ha 7,5% (R. lessonae) m 7,2% (R. ridi-
bunda).

Tabnuma 3

N3mMeHuYHBOCTH pa3Mepa reHoMa y 3eJIeHbIX JsAryiex MopaoBun
(B MUKOrpaMmax)

Bun N X c min—max
R. lessonae 98 13,87 0,09 13,40-14,10
R. esculenta 15 1491 0,06 14,78-14,98
R. ridibunda 44 16,05 0,10 15,75-16,25

Kak cka3aHo BIIIe, 3€lI€HBIE JIATYIIKA MOTYT 00-
pa3oBBIBATH B NpHUpPOJE pas3Hble KomOuHanuu. Pas-
JUYAIOT TaK Ha3blBa€Mble OJIHOBUJOBBIE (MJIM '"dHC-
Teie") U cMeIaHHBbIe (C y4acTHEM JABYX MJIH BCEX
TpeX BUIOB) TUIBI MOMYJSALHUOHHBIX CHUCTEM, KOTOpPbBIE
0003HayaloTCs MO MEpBbIM OyKBaM JIATHHCKUX Ha3Ba-
HUi BUMOB. B MopaoBuu HaMH BBISBICHO 6 THIIOB
MOMYJISIITUOHHBIX cucteM (Tadi. 4; puc. 1).

Tabnuna 4

BerpeyaeMocTh pa3HbIX THIOB HONMYJISIHOHHBIX CHCTEM
y 3ejeHbIX asarymek (R. esculenta complex) B MopaoBuu
(10 HAIMM ¥ JMTEPATYPHBIM JaHHBIM; Bcero 108 nyHkToOB)

[onynsuuonnas Yucao MeCTOHAXOXKIACHUH
cucrema - %
R. ridibunda (R) 70 64,3
R. lessonae (L) 12 11,1
R. esculenta (E) HET —
L+R 16 14,8
L+E 3 2,8
R +E 1 0,9
L+E+R 6 5,6
1. L-tum: "dyucrad" MOMyJSIIMOHHAs CHUCTEMa,

MpeACTaBICHHAs] TOJIBKO 0co0siMu R. lessonae. Takoi
THII CHCTEM BCTpEYeH HaMu B 12 MyHKTaX, OCHOB-
Has 4YacTh KOTOPBIX HaXOJHUTCS Ha 3amaje pecnyo-
JUKH. DTO SABHO CBS3aHO C MPEANOYTEHHEM MpPYyJIO-
BOW JISTYIIKOW JIECHBIX MAacCHUBOB, PaclOJ0XKEHHBIX
UMEHHO Ha 3amaje MopnaoBuu. JJocToBEpHOCTH MoJie-
BBIX JAHHBIX ObIa TOATBEpP)KIEHA aHAIW30M KOJH-
gectBa saepuoit JJHK y 37 marymek, coOpaHHBIX B
XO0Je dKCIEeANINA B CEMH TOYKax KakK pa3 Ha 3ama-
ne (tabm. 2). XapakTepHO, YTO TaKOW THUIT TOIYJIS-
IHOHHBIX CHCTEM OBLT OOHApPYX EH TOJBKO B HeOOIb-

IUX BOJOEMAX,
WU PYYBEB.

2. R-tum: "yucrag" NOMyNALMOHHAs CHUCTEMA,
NpelcTaBlIeHHAs TOJIbKO oco0siMu R. ridibunda. DTOT
HanboJee 4acTo BCTpEeYaeMblid THI CHCTEM HUMeeT 3Ha-
YUTENBbHOE pACIpPOCTpPaHEHHE Ha TeppuTopuu Mop-
noBuu. B oOmel ClI0KHOCTH OH OBIT  OOHAapyXeH B
70 myHKTaX, M3 KOTOPBIX Oodbmmas dYacTh (65 Touek
unu 92,9%) nmoiaydeHsl IMEHHO B XOJ€ HANIUX IOJIe-
BBIX HCCIICHOBaHMH (Ta0d. 4).

3. RL-Tum: oOuTaHme B TIpeAeiax OJHOTO BOJO-
€éMa 000MX pOIWUTEIBbCKUX BHUIOB 03 00pa3oBaHUS
rubpugHoit R. esculenta. Ha Tepputopunm MopaoBuun
BCTpEYAETCS JOCTATOYHO YacTo (OTMeUeH B 16 MyHK-
Tax). BpIABIEHHME TaKOTO THIa CMENIAHHBIX CHCTEM
TpebyeT TIATEeNbHOTO aHaJIN3a CUTyallud B IPHUPOJIE
C JTIOCTOBEpPHBIM OIpeJIeIeHHeM BUIOB B JlabopaTop-
veIX ycnoBusax (bopkun u ap., 2003). IlosTomy yka-
XKEM, YTO 7 ToueK u3 16 B3STHI W3 JUTEPaTYPHBIX
ucTOYHUKOB (AcTpamamoB u ap., 1970, 2002; HymuH,
1974; Garanin, 2000) ¥ COOTBETCTBEHHO HYXIAIOT-
cs B mpoBepke. OcTanbHbIe JaHHBIC MOJYYCHBI Ha
MU B mociegHue roabsl. OJHAKO TOJIBKO JBa MYyHKTa
(5 m 26, puc. 1) OblIM H3y4YeHBl HAMH JOCTATOYHO
noapoOHo. B mepBOM M3 HUX MOMYJSIIMOHHAS CUCTE-
Ma oOuTana B IByX COCEHUX MpyaaX, HaXOMSMIUXCS
B JICCHOM MacCHBE Ha HEOOJBLIIOM TepechIXaomeM
pyube. UYHCIEHHOCTh MPYAOBBIX JATYIIEK ObLIa 3/I€Ch
He oueHb Oonbpmol (okosno 1 ocobum Ha 100 M Oepe-
FOBOHM IIMHWH), TPUYEM OCHOBHYIO 4YacTh BHJA CO-
CTaBJISIIM HEIOJIOBO3peNble 0CO0M, KOTOphIe KOHIICH-
TPUPOBAIKCH B 3apocisax Oenokpeinbauka Calla pa-
lustris L. OsepHas narymka B JaHHOH TOIYJISIUU
Obl1a upe3Bbryaitno penka (0,02 ocobu Ha 100 M Oe-
pPETOBOY JIIMHWH) W MpeANoYnTala OTKPHITYIO BOAY, a
TaK)Ke€ MECTO CIIMBa BOIBI U3 MPYIOB.

B nynkTe 26 (puc. 1) coBmectHoe oburanue R. les-
sonae u R. ridibunda 0v110 oTMeueno B 10 Bogoe-
Max, Haxoasuuxcs B noiime p. Cypa. B nsatu u3 Hux
OBl B3STH BBHIOOPKK (B 001mIei cioxkHocTH 16 oco-
Ocii), HO R. esculenta HaiiTh He ynamochk. Tak Kak
B 3TOM MECT€ HaXoAuTcsa OmocTtaHuus MopAOBCKO-
r0 YHHBEPCHTETa, WCCICIOBAaHUS IMPOBOIMINCH JIOC-
TATOYHO MOJIPOOHO B pasHbie ce30HbI (2001—2003 rr.).
[lo mammMm HaOMIOAEHUSM, OYEHH WHTEPECHBIMH OKa-
3aJIUCh 37IeCh BBIXOJ C 3UMOBOK M OpayHOe TOBeJe-
HUe 000WX poauMTeNbckuX BuUaOB. CHaudajna Ha Hepec-
TOBBIX (B OCHOBHOM HEIPOTOYHBIX) XOPOIIO IIPOTpe-
BaeMBIX M OTKPBITHIX BOJIOEMAaX IOSBIAETCS O3epHAs
JATYIIKA, CaMIlbl KOTOPOW YCTPaWBAaIOT OTIYIIHTENb-
Hble XOpbl. UyTh MMO3Ke B aHAJIOTUYHBIX, HO OoJee
00JIeCEHHBIX BOJOEMax NOSBIAIOTCS NPYIOBBIE Jif-
rymku. OZHO 03epo CIYKHT MECTOM HepecTa 000MX
BuoB. OOBIYHO HEpPEeCT MPOHUCXOIUT OTHOBPEMEHHO
(5—17.05). Ilocne »Toro oTHEpecTUBIIMECS OCOOM OC-
TalOTCS B 3TUX JXe Bojoemax. OmgHAKo B pslie 03ep Mo
Mepe TMepechIXaHus B MaJOBOJHBIE TOABI M 3apacra-
HHS Tenope3oM Stratiotes aloides L. n paectamu poja

BAaIn OT MCJIKUX U CpPEAHUX PEK
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Puc. 1. PacnpocTpaiieue paiTHiHBIX TANOB CMEIUGHHLIX NONYJAUKOHHBIX CHCTEM 3ETCHBIX JArYUIEK KOMIMeKca Rana esculenta na tepputopunn Mopaosud (KYPCHBOM BBUIS/IEHbI TOY-

KM, B3STbIC TOMBKO 473 JHTCPATYPHBIX UCYOYHMKOR). YepHBIM LIBCTOM MOKA3aHO MPUCYTCTBMC B NAHHOH Touke R. ridibunda, 6ensim — R. lessonge, cepuiM — R. esculenfa. 3Be3novxoi

AIOMCYeNE MYHKTH, B KOTOPHIX aHatU3 Aarywek nposoawiacs metonoM JHK-uutomerpuu. I — c. Teaumepku®; 2 — noc. OsepHbiid™; 3 — noc. 3ybosa [Tonsaua*; 4 — c. Mopaosckas [lo-

Asna*; 5 — Mopnouckuit 3anosemink, noc. [Tymra*; 6 — c. Craponesuuse; 7 — c. Bonbwoit Ypkar; & — o03. Huopka; 9 — c¢. Crapoe 3yGapeBo*; /0 — c. Hosaa Pesenoska, 03. Cypu-

Ho; /1 — c. Kypuuno®; 12 — c. Illunrapuno*; 13 — c. Cnoboaunoska*; /4 — nep. Exoeka; 15 — c. Aunpeeska; 16 — c.Crapoc Wlaiiroso*; /7 — noc. Uncap*; 18 — r. Uncap; 79 —

p. Hucapka; 20 — HI1 CMoabHEiil, ANeKcaHAPORCKOE AeCHIUECTLO, noc. JlecHoi®; 2/ — noc. CumonbHerii; 22 — HIT Cmonsneiit, bapaxmanosckoe necHuuecTso, Ksapranst 106, 111, 112;
23 — r. Capanck; 24 — c. Jlesxa; 25 — c. Slcnas [Momsasa; 26 — c. CuMKMHO*
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Potamogeton o3epHas narynika MUTPUPYET B MPOTOY-
HbIE M MEHEe 3apociiue BOJOEMBI, TOTJa KaK MpyJo-
Bas TOJOOHBIX NepeMelieHuil He coBepiuaeT. OCeHbIO
3TU K€ TPOTOYHBIE BOJOEMBI CIYKAT MECTaMH 3H-
MOBKHU ans R. ridibunda. Takxum o0pa3om, B moimax
peK, IS KOTOPBIX XapaKTEepHO HaIW4due OOJBIIOTO
qrclia pa3HOOOPa3HBIX MO THIPOIOTHIECKOMY PEIKUMY
U 00JIECEHHOCTH O03ep, MOMYJISAIUOHHBIE CHCTEMBI B
KOHKPETHBIX BOJOEMax, COCTOANIME W3 JBYX pO-
JHUTENBCKAX BUJIOB, MOTYT OBITH JOBOJBHHO HEYCTOM-
YUBBIMH BO BPEMEHH W TIPETEPIIEBATH OIPEEICHHBIE
W3MEHEHHS B 3aBHCHMOCTH OT CE30HAa M COCTOSHHS
ouotoma.

B nByx Toukax (7 m 15, puc. 1) coBMecTHOE 00H-
tanue R. lessonae u R. ridibunda Ovino 3aduxcupo-
BaHO B pekax (COOTBETCTBEHHO boypmoi Ypkar u
Moxkria), 4To JOBOJEHO HEOOBIYHO. B mepBoM ciydae
R. lessonae mpuaepxxuBanach HeOOJBIIOTO 3alUBa, a
R. ridibunda obutana mo BcemMy Oepery W B OJ-
HOM OJM3JIexKaleM MeEJIKOM BojoeMme. Jpyrux Bojo-
eMoB BOJM3M He HaiaeHo. B p. Mokma oba Buga co-
CYIIECTBOBAIM B JIOBOJIBHO OOJBIIOM 3ajiuBe. B moiime
PEKH HAXOJUTCS HECKOJIbKO 03ep, OONbIIeH 4YacThio
MEPECHIXAIOIINX; UX HACENSET B OONBIIOM KOJTMYECTBE
R. ridibunda. He ucknrwoveHo, 4TO B MOCIAEAHEM CITy-
yae B DTOM NYHKTE MOXET oOutath U R. esculenta,
HO, K COXaJICHHIO, JTOOBITh kxuBO# Marepuan aisa JHK-
[IUTOMETPHH HaM HE yAaJOCh.

4. LE-Tum: tuOpuaBl COCYIIECTBYIOT TOJBKO C
R. lessonae. 310 — Hamboyiee pacHpOCTPaHECHHBIN B
EBporme BapumaHT CMEIIaHHBIX MOMYJISIUOHHBIX CHC-
TeM Yy 3eleHbIX Jarymek. COOTBETCTBEHHO OH OBLI
HaliieH W B pa3Nu4HbIX peruoHax Poccuu (Lada et al.,
1995; Okulova et al., 1997; Bopucosckuit u ap., 2000,
2001; Borkin et al., 2002; Bopkxun u ap., 2003).
B MopaoBun Mbl OOHApYXHIH JIMIIL TPU MECTOHA-
XOXKJEHUS C MOJOOHBIM THIIOM CMEIIAHHBIX CHCTEM

(puc. 1 m 2). Onna cucrema ObUIa OTMEYEHa B JIBYX
noiMeHHBIX 03epax (Touka /2, puc. 1) B 1,9 km oT
p. Mokma. bepera BojoeMoB ObUTM MPaKTHYECKH MOJ-
HOCTBIO TMOKPBITHI MBOW M 0Jbxoil. Oba Bua nAry-
MICK JACPKAINUCh BAAIM OT Oepera Ha OTKPBITOH BOJEC
¢ packoil m paectoM. B touke 2 (puc. 1) HaxomguTcs
03epo TOJIYIPOTOYHOT'O THIA, TAKXkKe HMeromee ooiie-
ceHHbIe Oepera.

Panee (Pyuun u ap., 2005) Mbl yKkasbiBaiu, 4TO B
okpecTHOCTAX moc. 3yboBa [lonsHa (Touka 3, puc. 1)
OoOMTAIOT BCce TPH BHUAA 3€NEHBIX Jarymek. OmgHako
TOJIeBbIE HAOIONCHUS TOKAa3aid, 4YTO B JCHCTBUTEIb-
HOCTH OHHU 00pasyloT 37eCh HE TPOWHYIO CMENIAHHYIO
MOMYJISIIHOHHYIO CHCTEMY, KaK MOXHO OBIJIO OBI 0XH-
JaTh MCXOIS W3 caMoro (akTa BBIABICHHS BCEX TPEX
BHUJIOB, a JBa pa3HbIXx Tuma cucteM. OJHA W3 HUX
BKJIIOYana TONbKO R. lessonae u R. esculenta, T.e. OT-
Hocutca Kk LE-tuny, a apyras — 3T1o uucras R-cuc-
tema. Takas BbISBJICHHAass HaMU CHUTYyallHs, HECOMHEH-
HO, CBS3aHAa C YETKUM OHMOTONMUYECKUM pa3/ieiICHUEM
BU0B. Tak, o3epHas JArymiKka oOuWTaeT TOJBKO 1O Oe-
peram p. [lapma u B Bomoemax moumbl. [IBa Apyrux
BHUJla OTMEYEHbl B MPUJOPOKHOW KaHaBe, HE HUMeEIO-
me CBsA3M C PEKOW U OTAEIEHHOU OT MOMMBI J0-
BOJIbHO 3HAYUTENbHBIM PACCTOSHHUEM M aBTOCTPAAoM.
OsepHas nArymka B 3TOM BOJOEME HE 3aperucTpu-
poBaHa. DTOT ciyyail KpaCHOPEYMBO YKa3blBaeT Ha
TO, YTO HAaJAeXHAs UACHTU(PHUKAIMA TMOMYJISIMOHHBIX
cUCTeM TpeOyeT coueTaHus Kak JabopaTOpPHBIX, TaK
W THIATENbHBIX MOJEBBIX UCCIEAOBAHMH.

5. RE-Tum: rubpuasl cOCyHIeCTBYIOT TOJBKO C
R. ridibunda. Kak yxe ormedanock (Jlama, 1995), stor
TUI TIOMYJSIMOHHBIX CHCTEM BCTpEYaeTcs pexke mpe-
apiayniero. PaHee momoOHBIE CUCTeMBI ObLIM OOHA-
pyxeHnsl B IlentpansHo-UepHozemHom paiione (Lada
et al., 1995). B Oacceline Bonru oHM moka A0CTO-
BepHO He ObuTH HalnmeHsl (Borkin et al., 2002), xo-

Hluurapurio

Moxwans \ &

T 54°08
C
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Q,
KypHitHo
/, / 54906’
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Puc. 2. CmentanHbIC TTOIYJISIIMOHHBIE CHCTEMBI 3€JICHBIX JIATYIIEK KoMIutekca R. esculenta 6 KoBbUIKHH-
CKOM p-He MoproBuu
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Puc. 3. CmemaHHble MOMYJISILMOHHBIE CUCTEMBI 3€JICHBIX JIATYIIEK
komiuiekca R. esculenta B KpacHociao6oackom p-ue Mopaosuun

TS WX HaJM4YHE TPEIIoiarajoch B YIIbIHOBCKON OOI.
(bopkun u ap., 2003). B MopnoBuu RE-tun 6bu1 BBI-
SIBJICH TOJILKO B OKpecTHOCTAX moc. Mucap (tabdn. 1;
puc. 1). Takum oOpa3om, OH sBIsieTCsl Haubosee pea-
KM CpeIu BCEX BapHaHTOB, 3apETUCTPUPOBAHHBIX B
peciiyOnuke. B oOHapyXeHHOM HaMu CUCTEME Cheno0-
Hasl JIAryIIKa JIEMOHCTPUPOBaja JAOBOJBHO 3HAUYUTEIb-
HOE BHEIIHee CXO0JCTBO ¢ R. ridibunda, oburaroueit
B 3TOM € BOJI0€ME. DTOT MHTEPECHBIH (akT HykJa-
eTcsd B JIONOJHUTEIILHOM H3y4YeHHH Ha OoJbllieM Ma-
TepHae.

6, REL-Tumn: cocymiecTBOBaHHE B OJHOM BOJO-
€Me BCeX TPeX BHJIOB 3€JEHBIX JATrymek. B orauune
ot llentpansHoii EBpomnbsl B Poccum 3TOT THH momy-
JSIAOHHBIX CHUCTEM BCTPEYaeTCsl IOBOJIBHO YacTo M
XapaKTepeH Kak pa3 uis permoHoB Bomxckoro Oac-
ceitna (bopkua u gp., 2003). B MopnoBun 310 —
OCHOBHOM THIl CMEIIAHHBIX CHCTEM C HaJMYHeM THO-
pUIOB, OTMEUEHHBIM B IIeCTH MyHKTax (puc. 1, 2, 3).
HNHTepecHO, 4TO B OOJNBIIMHCTBE ciydaeB (5 u3 6)
9TOT THII CHCTEM ObLI 3aHKCUPOBaH B BOJOEMax
AQHTPOIOTEHHOTO TPOMCXOXKICHUSA: OBIBIINE Kapbepbl
(toukm 9 m 22), npumopoXkHbIie KaHaBbl (11 u 16),
npya (20). Hamu nonreepskaeHo odutanue R. esculenta
B IpyAy moc. JlecHoi (AnekcanapoBCKOE JIECHUYECTBO,
Harmonanbubiit mapk CMOJBHBIN), T/I€ paHee 3TOT BHI
OBbLT BBIJICJICH HAa OCHOBAaHUU MOPQOIOTHUECKHUX
npu3HakoB (Ans0a u np., 2000).

HecMoTpss Ha noKka3aHHYI0 HAMU W JIPYTUMH aB-
TOpaMU BO3MOYKHOCTb COBMECTHOTO CYILECTBOBAHMS,
BUJbl KOMIUIEKCa R. esculenta Bce € 3aMETHO pa3-
JUYAIOTCS 1O TpeanodnTaeMbiM Ouotonam. O3epHas
JATyIIKa 00bIYHA BO MHOTHX MOWMEHHBIX BOJOEMAXx,
no O6eperam pek. JIOBOJILHO 4acTo OHa 3acemsieT ObIB-
mue TopsHbIC U MecYaHble Kapbepbl, 0OCOOCHHO pac-
MOJIO)KEHHBIE B TMOWME peK. BBICOKON YMCIEHHOCTH
STOT BHJ JOCTHTaeT W B JPYTHX aHTPOIIOTCHHBIX BO-
JIOeMax, Pa3IMYaroNIMXCs MO0 pa3Mepy U TPOUCXOXK-
nenuro. I[lpymoBast JiAryIka NpEAroYnTacT KPYITHBIC
JICCHBIC MACCHUBBI, TJIc OHA OOBIYHO 3acCeiIeT MEJIKHE
JIY’KH, pa3HOOOpasHbIC MpyHabl, 00JI0Ta, OBIBIINE Kaphb-
epel. CpenoOHas nATyIIKa Ha TeppuTopuu Mopo-
BUH OTJAeT NPEINOYTCHHE BOJOEMaM aHTPOIIOTCHHO-
T'0 IIPOUCXOXKICHHS (CM. BEIIIE).

BrlsiBiIeHHBIE HaMH MIECTh THIIOB IOIYJISIIAOH-
HBEIX CHCTEM 00pa3yloT Kak OBl IMEpexoJa OT CeBep-
HBIX BOJDKCKUX oOnacteit EBpomeiickoit Poccuu k
0onee 1oxkHBIM. Tak, paHnee B MIBaHOBCKOH 00JI. OBI-
nu obHapyxkensl 4 Tuna, B Yamyptuu u Hmxero-
poJickol 001, — 1O 5 THMOB, TOTJa Kak B OOJIACTSIX
HentpansHo-UepHo3eMHOro paiioHa — 7 THUIIOB CHC-
teM (Borkin et al., 2002). BaxxnpIM oTauumeM u3y-
YEHHBIX BOJDKCKHMX oOJiacTel, BkIro4Yas MopaoBuio,
MOKa MOKHO CYHMTaTh OTCYTCTBHE B HUX '"4uCTBIX" E-
MOMYJISIUN, TAC THOPHABI KUBYT 0€3 POJUTEITHLCKUX
BujioB (cM. Lada et al., 1995). Bo3moxHo, oiHa Takas
cucrema cymecTByeT B Hwmkeropoackod o6m1. (jep.
Bypxose ['opogenxoro p-Ha), 0JHAKO TOCTOBEPHOCTH
9TUX JAaHHBIX HYyXJIaercs B noarBepkaeHun (Borkin
et al., 2002).

Takum o00pa3om, HamM CcBeACHUS MO MoOpHIoBUH
HAXOISTCS B COTJIACHMHM C HEJaBHO BBICKA3aHHOW TH-
note3oi (Borkin et al., 2002; Bopkuu u ap., 2003)
0 cBOe0Opa3uu MOMyJISIITUOHHBIX CHCTEM Boimkckoro
OacceiiHa, KOTOpoe BBIpaXaeTcs B ITOHM)KCHHOU
BCTPEYACMOCTH 31eCh THOpHIHOW R. esculenta m oT-
HOCHUTEJNBHO 4YacTod BcTpeuaemMoctd REL-thma momy-
JISIITUOHHBIX CHCTEM.

ABTOpBI OJ1aroapHbl 32 MOMOIIbL B cOOpE MOJEBOr0 MaTepua-
na crynentam MopaoBckoro rocynuBepcutera E.A. JlobaueBy u
O.H. Aptaesy.

PaGora BhImoiHeHa mnpu mnoxuepkke dDenepanbHOW IEIEBOM
nporpammbl "HUHTerpanusa" (mpoekTtsl 9-0121 u 3-3248), rpanrta
PODU (Ne 02—04—49631) u rpantra dexmepanbHON MPOrpaMMBbI IO
noanepxke HayHbix mkox (HII 1647.2003.4).
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MORPHOLOGICAL VARIATION, GENOME SIZE AND POPULATION SYSTEMS
OF THE GREEN FROG (RANA ESCULENTA COMPLEX) OF MORDOVIA

A.B. Ruchin, L.J. Borkin, G.A. Lada,
S.N. Litvinchuk, Yu.M. Rosanov, M.K. Ryzhov

Summary

The genome size in hybridogenic Rana esculenta is intermediate between that of parental spe-
cies, differed in 7.5% (R. lessonae) and 7.2% (R. ridibunda), respectively. In Mordovia, six kinds
of population systems were revealed. Two kinds of so-called "pure" (one-species) systems are most
widely distributed. Three kinds of mixed population systems with participation of R. esculenta were
identified: LE (3 localities), RE (1 locality), REL (6 localities). Relatively high occurrence of LR
system may be explained by problems with exact species identification of green frogs in the field
based on external morphological characters only. Significant differences in six characters were
found between species. However, the variation in species markedly overlapped. In our opinion,
such external morphological characters could not be used as reliable criteria for species identifi-
cation (in Mordovia). A female R. esculenta with body size equal to 109 mm was collected. This is
the maximum record for the species from European part of the former USSR.



