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TEHETUYECKAS CTPYKTYPA T'MBPAJIHBIX IOCEJEHUM
N MOP®OMETPUA 3EJIEHBIX JIAT'YIHEK
KOMIIVIEKCA RANA ESCULENTA L., 1758 3BAIAJHOYKPAMHCKOI'O PETHOHA

Mesxoxepun C. B'., Mopo3zos-Jleonos C. FO!., Hekpacosa O. /I'., PoctoBckas O. B'., Cobonenxo JI. FO2.

TI'enemuueckaa cmpykmypa 2ubpuonsix nocenenuii u mopghomempusa 3enenvix aazyuiek komniexca Rana esculenta L.,
1758 3anaonoykpaunckozo pecuona. — Mescocepun C. B'., Mopozos-/Ieonos C. IO, Hekpacosa O. /', Pocmos-
ckaa O. B, Cooonenko JI. IO’ — B pe3ynomame ananusa ceHemu4eckou cmpykmypol 2UOPUOHBIX NONYIAYULL 3€/1eHbIX -
eyutex Rana esculenta complex 3anaouvix pecuonos Ykpaunwl (3akapnamos, [puxapnames, Borvinu, Ilodonvs), evinonnen-
HO2O NymeM aHanUu3a AlI03UMO8 U MemoOamu NIAHUMempUl, YCMAHOGIeHO Haluyue mpex ocHosHbix opm (R. ridibunda, R.
esculenta (= lessonae), R. esculenta — ridibunda), npuuem cpedu 2ubpudos eOuUHUYHO BCMPEHAOMCS MPUNIOUObL U 0COOU
pexombunanmel. Habniodaemcsa yemkas mMepuouoHanbras meHoeHyus K U3MeHeHUl0 COOMHOWEHUs NON08 y 2ubpudoe om
NOYMU UCKTIOYUMENLHO20 NPeOCMABUMENbCMBA CAMOK 6 3aKapnambus 00 A6H020 dOMuHUposanus camyos na Ilooonve. I100-
uepKU8aemcs, Uumo evloenenue NONYIAYUll 3e1eHbIX JAYUeK 3anaOHOYKPAUHCKO20 PeSUOHA He ABNIAeMCs OPMATbHbIM 2€0-
epagpuueckum peuteHuem, NOCKONbKY Oazupyemcs Ha 0COOEHHOCMAX USMEHYUBOCU ANIO3UMHBIX JOKYCO8, 8 YACMHOCMU
Ldh-B y R. esculenta.
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BBenenue

HccnenoBanus COBMECTHBIX TOCCIICHHHA 3€IEHBIX JIsi-
Tymek, oOpa30BaHHBIX IBYMS THOPHAMZHPYIOIIIMH
BUIAMH JIATYIIEK: TIPYHOBOW Rana esculenta
(=lessonae) m o3zepHOit R. ridibunda, npeanpuHH-
MaroIyecs Ha MPOTSHKEHUH TPEX NECATHUIIETHH, TOKa-
3a]M  Pa3HOKAYeCTBEHHOCTb CTPYKTYPBl THOPHUIHBIX
MOITYJISAIINIA, KOTOpas MPOSBIIIETCS B HEOJAHO3ZHAYHO-
CTH rameroresesa [1-5] u momoBo#l cTpykTypsl [2, 6]
rubpunoB R. esculenta — ridibunda. Kak BbLsICHH-
JIOCh, B OJHHUX TOCCIICHUSIX THOPHUIBI — 3TO HCKIIIO-
YUTEIHHO CaMKH, B APYTUX — CaMIIbI, B TPETBHX MO-
TYT UMETh paBHOE COOTHOIICHHE TIOJIOB.

OOBIYHO THOPHUABI ITyTEeM Melo3a MPOU3BOJAT Ta-
TUTOUIHBIC TaMeThl. [Ipr 3TOM Ha CTaausIX, IPEAIIeCT-
BYIOIIUX MeEHO3y, MPOUCXOMUT INAMHUHALNSA TEHOMa
OTHOTO M3 POIUTENBCKUX BHUIOB, dYamle Bcero R.
esculenta. DTOT THIl pa3MHOKEHHS HA3BIBAIOT IOITY-
KJIOHAJIGHBIM, ITOCKOJBKY ITOTOMKaM IepelacTcs He-
PEKOMOMHHUPOBAHHBIA XPOMOCOMHBIM HabOp OTHOTO
U3 POIOUTENbCKUX BUAOB. l'opazmo pexe THOpUIBI
MPOU3BOJAT aMEHOTUUECKUE TUIIJIOUAHbIE TaMeThl. B
MOCJICTHEM CJIy4ae IPHU OIUIOJAOTBOPCHUH, HAIIPUMED,
JTUIUTOUIHON — SIWIEKICTKH TUOpUAa TaluIOHIHBIM
CIIEpPMATO30HIOM OCOOM OJHOTO U3 POTUTEIBCKHX
BUJIOB 00Pa3yIOTCS TPHUILIOWAHBIC MOTOMKH, y KOTO-
PBIX CHOBa HJET THOPHUIOTEHE3, TO €CTh HAOIFOIaeTCs
npeMeHoTH4ecKas SMUMHHALINASA OJHOTO M3 XPOMO-
COMHBIX HabopoB [7].

Crnemyer cka3aTh, 4YTO OCOOCHHOCTH TaMETOTeHE3a
y THOPHUAOB JOCTATOYHO YETKO 3aBHCAT OT PETHOHA
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uccienoBaHuil. Eciau B34Th TEppUTOPUIO Y KpauHbl, TO
B momynsmusix Hmxwaero JlyHas y THOpUIOB >ITHUMHE-
HUpyetcs reHoM R. ridibunda, B Llentpansaom Ilpua-
HempoBbe — R. esculenta, a B BojgoeMax OacceifHa
Cesepckoro JloHIa, Kak TOTO, TaKk ¥ JAPYroro BUAA,
wid, BooOIre, uaetr ameios [S]. HeciywaiiHo mosm-
IIJIOUIHBIC Fl/I6pI/l[ll)l MAacCCOBO BCTPECYANOTCA Ha ABYX
MOJIFOCaX 30HBI TMOPUAM3AIUKN O3CPHON W TPYHOBOU
nsrymek:  cepepo-zanagHoM  (ITombmma, [epmanus,
Hanwus) [4, 8] u roro-BocrouHoM — B Oacceitne Jona
(Yxpanna, Poccus) [5, 9].

MOHO TPEIIONI0KUTh, YTO TPUYHHA TPOCTPAH-
CTBEHHOH HEOTHOPOIHOCTH THOPUAOB 3aKIIOYACTCS B
HEOJHO3HAYHOCTH TaMETOTeHe3a, BRI3BAHHOTO Pa3HO-
POTHOCTBIO POTUTEIBCKUX BUAOB, KaXKIBIH M3 KOTO-
pBIX, Kak BeIsicHWIOCH [10], mpencraBineH B EBpone
psnoM atoBHAOB. KOHKpETHO, MCCIeqOBaHUE TeHe-
TUYECKOM CTPYKTYpPHI IIOCEJIEHUH NPYAOBOM JISTYILIKH
B Ipejeniax YKpauHbl, T0Ka3aio 3HAYUTENbHYIO -
(depeHIManuI0 3amafHbIX U BOCTOYHBIX IOIMYJISLUH,
COIMPOBOXKIAIOINYIOCA KaUCCTBCHHBIMU W3MCEHCHHUAMU
reHHbIx mynoB [11]. IIpu 3ToM 4eTko BbLAEIsETCS 3a-
Ma/IHAs TPYIITa MOMYJISIIHA MPYIOBIX JIATYIICK, O0H-
TaloNMX B BojgoeMax OacceriHoB Jlynas, [{necrpa, 3a-
nagHoro byra. EcTb Bce OCHOBaHUSI CUMTATh, YTO IO-
CeJICHUS 3EJIEHBIX JIATYIIEK STOr0 permoHa OymyT Xa-
paKTepU30BaThCS THOPUAAMH CO CBOMMH HIOAHCAMH
MOP(QOJIOTHH, TaMeTOreHe3a U MOJOBOW CTPYKTYPHI.
VIMeHHO C [enbl0 BBISICHEHUS 3THX OCOOEHHOCTEH U
IIPOBEICHO JJAHHOE HCCIIEI0BaHMUE.
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MartepuaJj u MeTOAbI

OCHOBOI1 MCCIEJOBaHUS TTOCIYKWJIA CEPUU 3EIICHBIX
JSCYHIEK W3 CIENyIOIIMX PErdoHOB: 3akapnarbe (C.
T'ats, c.bateBo, c.bopxasa, c. B.briiirans, c./lenoso,
cJlsxoBo, c.3amyxbe, c.Koponeso, c.Munaii,
yp.Ilepew, r. Yxkropoa, c. Jaunoe, c. KameHnckoe r.
Xycr, c. lllanankn); Bombms (c.KpuueBnun, c. bpro-
HeToBKa, c. CButase, c. Typ); [IpuxapmaTee
(c.Jonroe, r.MopmuH, c.@ammm, r. Komomus); Ilo-
nomnse (c.bopmioBka, c. bypskoska, r. byuau, r. I'ycs-
tiH, c.3amecusl c¢. Kombmagaael, c¢. Koncranms,
c.Konbruennpl, c.Kopomeu, c. MoHacTepucbkas, c.
[TpoGwxkHa, c.Cxomopoxu, c. Crnobonka-
MymkatuBckasi,  ¢.TpuOyxuBup, c. Yabapus-
ka) neHTrdUKaINs POAUTEIECKUX BUIOB U THOPUIOB
MPOBE/ICHA ITyTEM aHaJH3a ajuI03MMHON U3MEHUHBOC-
TH psilia TUarHOCTHUECKHX JOKycoB (dat-1, Aat-2, Alb,
Es-1, Ldh-B) meronom snekrpodopesa B 7,5% mnonna-
KpunamunHoM rene u B Tpuc-2/TA-6opatHoit pH 8,5
cucreme Oydepos [12].

OmnpeneneHne TUIONIHOCTH JIATYIIEK, TOOBITHIX B
TepHomonsckoii, Buaanmko#, BomsiHCKOM 0obmacteit
OCYILIECTBIIEHO OMNPEICICHHEM pa3MEpPOB APUTPOIH-
TOB. [Ipy IIIaHUMETPUUECKOM aHAINU3E Y KaXI0l 0co-
Ou mpomepsuTH OOJBIION M Manbli nuameTpsbl 30 spu-
TporuToB. [101Maas KISTKH PacCUUTHIBAIM O (op-
myie A=w-l'-n/4[um?], toe A — miomans suwmnca, | —
Oonpimii AuaMeTp sputpouuta, W — MEHBIINN Aua-
METp SPUTPOLIUTA ¥ UM? — CTAaHJApTHOE 00O03HAUCHHE
MKM. [ImomgHOCTh THOPHIHBIX OcoOell 3akapmarhbs
orpejiersIachk Ha YPOBHE XPOMOCOMHBIX HaboOpoB [6].
CooTHOIIICHNE TEHOMOB POIUTEIBCKUX BUIOB Y TO-
JUTUIOUIHBIX 0COOCH OTpeNeIsUTH TI0 XapaKTepy O3B
TreHa B THOPHIHBIX AUTO3MMHBIX CIIEKTpax AMArHOC-
THYECKUX JIOKYCOB.

AHanmn3 MOp(GOMETPUIECKHX OCOOCHHOCTEH OCy-
miecTBiieH Ha 231 TMOJOBO3pENIOM DK3EMILIIPE POIM-
TEIBCKUX BUIOB U ruOpuaoB. C 3TOH LEThI0 UCTIOIb-
30BJIUCh YETHIPE NPpOMepa 3aJHIX KOHEYHOCTEH, CUH-
TaromUecss HAaACKHBIMU MPU3HAKAMU B AUArHOCTHKE
npejcTaBuTeNel aToro BupoBoro komiuiekca (Tepen-
TheB, 1950): mmHa ronenu (7.), npemmuitocHsl (C.s.),
nepBoro naibna (D.p.) ¥ BHYTPEHHET0 ISTOYHOTO Oy-
rpa (C.i.), KOTOpbIC B JaJIbHEHIINX MaTEMAaTHUYECKUX
ormepanusAx ObUTM TpeoOpa3oBaHBl B  HWHAEKCHI:
Dp./Ci., T./Ci., L/T., L/C.in [13]. Kpome TOTO HC-
MOJIb30BaH MYJIBTUIUIMKATUBHBINA HHICKC Ix = , Ipea-
noxensprii C. B. Tapamykom (1985). dns pacueToB
WCIONB30BaH IMPOrpaMMHBINA makeT Statistica for
Windows v. 6.0 (StatSoft, Inc., 1984-2001, USA).

Pe3yabTaThl U HX 00Cy:KIeHHE

I'enoreorpagms. B kauecTBe KIIIOUEBOTO MpU3HAKA, C
MOMOILBIO KOTOPOT'O OLIEHUBAJIACch reorpauyeckas re-
TEPOreHHOCTh JIBYX POJMTEIbCKUX BUJIOB BBIOpPAH JIO-
Kyc Ldh-B, nonumopdHbIii Kak y 03€pHOM, Tak U Mpy-
JoBoM Jisiryiek. [Ipu 3ToM nomyssiuy nocieaHen ye-
TKO JICJIATCS HA JBE TPYIIIBI — 3aMaHYI0 U [ICHTPAh-
HO-BocTOuHYI0 (puc. 1). B 3anmagnoii rpynme mormyis-
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A OTMEYaeTcsl MOIMMOP(GH3M JIOKYyCa, MPOSIBIISIIO-
IIUics Ha TOCTaTOYHO BBICOKOM YPOBHE I'€TEPO3HIOT-
HOCTHU CO CPEJHEU 4acTOTOM allbTEPHATUBHOIO aJuIeIIs
Ldh-B® nopsinka 0,31. 'V ocoGeii Tpy0BBIX JISTYIIEK,
a Takxke ruopunoB R. esculenta — ridibunda w3 nomy-
nsuui LenTpansHoit 1 BocTounolt Vkpaunsl oTMedae-
st TonbKo amtens Ldh-B. CHUMIITOMATUYHO, YTO aJl-
nens Ldh-B¥, cBoiicTBeHHbIi 3anaqHOyKpauHCKuM  R.
esculenta, 0OBbIYEH JUTS TIOMYJISALMIA 3TOTO BUJIA, HCCIIE-
JIOBaHHBIX C Tepputopuu, IBeitnapuu, ['epmanum,
[Momermm [10, 14], Torma xak B BocTouHbIX (Poccun) u
cesepubix (IIIBermm) [15] mpenenax apeana 3TOro BU-
na, Takxke Kak u B LlenTpansHoit 1 Bocrounoit Ykpau-
He, IPHCYTCTBYET TONBKO amnenb Ldh-B*,

OcoObIii WHTEpEC BBI3BIBACT HEOOBIYAWHO PE3KUit
[IEpexX0f] B 4acToTax ajulelield, MPOXOAAIIUM MEXKITY
3aMagHO- U LEHTPAIbHOYKPAUHCKUMU IONMYJISALMAMUA R.
esculenta (puc. 1), KOTOPBI COBIATACT C KIIMMATHYEC-
KAMHU TPaHULAMH, B YaCTHOCTH DPSIOM M30THET JIETHEH
BJI)KHOCTH B 3aCyIUIMBBIC TOJIBI M W30TEPM HIKHHUX
MakCUMYMOB 3UMHHUX Temneparyp [16]. Bezne B pas-
HUHHOU YacTh 3akapnarckoil obmactu, Bomsram, [1pu-
Kaprnartbe, 3armagHoMm [lomombe oTMedaeTcst moauMop-
¢u3m nokyca Ldh-B, mpudyem Ha ypoBHE HUYYTH HE
HIDKE, YeM B MOMYJALMAX 3aMaJHOEBPONCHCKUX CTPaH,
rae ero vactora BapeupoBana ot 0,1 go 0,5. OmHako
yke Ha BepxHeM TeueHnu FOxxHoro byra B momysiu-
six BUHHHIIKON 001aCTH €ro BCTPEYaeMOCTh MAIacT JI0
0,03, a BocTounee B Oacceitne Jlnerpa u CeBepckoro
Joniia on He oTMedaicst BooOiie (puc. 1). Ctonb y3kas
Hepexo/iHasi 30Ha, COXPAHAIOIIAsCs Ha y4acTKe CIUIO-
IIHOTO pactpOCTpaHEeHHs NPYJO0BOH JISATYIIKH, OUeBH/-
Ha OCTaBalach CTAOMJIBHOM HA MPOTSHKCHUH THICSYEIIe-
THI, YTO CBHUAETENBCTBYET O PE3KOM OIPaHUYCHUH pa-
crpocTpaHeHus ocobeit HocuTeneit anneneit Ldh-B* B
BOCTOYHOM HAIIPABJICHUH U MOJTBEP)KAACT ONPEACIICH-
HYIO HCTOPHYECKYI0 000COOJICHHOCTh MOIMYJIAUi R.
esculenta 3amagHoW YKpawHbI, YTO BITOJHE MOTJIO OT-
pasuThca M Ha 0COOEHHOCTSIX CTPYKTYPbl M ramMeTore-
He3a THOPHIIOB.

I'eHoreorpaguyeckuii  aHanu3  momyisuuid — R.
ridibunda B nipenenax YKpauHbI, IPOBEICHHBIN IO JIO-
Kycy Ldh-B, KOTOpBI# TIpeicTaBieH y 3TOro BUIa Tpe-
Ml QJUIeIISIMHU, HE BBIABWII Takoi ueTkor nuddepenim-
anmy, Kak 'y R. esculenta. VIMEIOTCSI TOJIBKO TEHJICHIIMN
K IpeoOnafaHnio TeX WIM WHBIX auleNneil B TeX WIn
WHBIX perroHax YkpawHbl (puc. 2). OuyeBHIHO, 3TO
CBSI3aHO KaK C T€M, UTO apeall 03€pHON JIATYIIKH Topa3-
JI0 IIUpe, YeM MPYAOBOH, a 3HAUHUT 3BOIIOLMOHHBIEC CO-
ObITHS Y HEE Pa3bIrPhIBAIOTCS Ha O0see 3HAUNTEIBHBIX
MPOCTPAHCTBAX, TaK U C TEM, YTO O3€pHas JIATYIIKa —
MHOTOYHCIICHHBII OKOJIOBOIHBII BHJ CO 3HAYUTEIb-
HbIM MUTPALIMOHHBIM IMOTCHIIUAJIIOM. OTCyTCTBl/Ie 4yeT-
KHUX KIIMMAaTHUYCCKUX IMPErpaj, KOTOPbIC HEC TaK BAXKHbI
JUTS. BUITOB aM(UOMiA, BEAYIIUX BOTHBIN 00pa3 KU3HH,
K KOTOpPBIM U OTHOCHTCS R. ridibunda, a Taxxe ee BbI-
COKasi YMCIEHHOCTh CHOCOOCTBYIOT HMMMHIPALUSM
ocobell ¥ MUPOKOMY OOMEHY TeHETHIeCKAM MaTepH-
aJIOM MEK/Ty TOIMYJIIIUSAMH B TIpeeiax eBponeicKoro
apeana R. ridibunda, 9T0 B KOHEYHOM CYETE CTHPAET
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TpaHMIBl B HACTOTAX ajulesieil Mex1y ee reorpadudie-
CKHUMHU TTOMYJISIIUSMHU.

YpoBun miaougnoctu. I[luromerpuueckuii aHanu3
MoKasall, 9YTO JUara3oH CPEeIHEHHANBUIYAIbHBIX 3HaA-
YEHUH IUIOINAAU SPUTPOLIUTOB, IOJYUEHHBIH NPU U3-
mepennu 30 kierok 154 ocobel, HaxomuTCs B Npea-
enax 280-408 mMxM mpu cpeaHeM 3HadeHuu 349 +
2,44 wmxMm. Ilnomans SpUTPOLIMTOB €IUHCTBEHHOIO
rubpusa, moMaHHOTO B palioHe o3epa CBHTS3b, pe3-
KO BBINaJana 13 O0ILEero pacrpeaeieHust 1 COCTaBuIa
576 MKM, 9TO CBHIETEIBCTBYET 00 yBEIHMYEHHH pPa3-
Mepa 3puTpouuTa 6ojee 4eM Ha 1/3 1o cpaBHEHHIO C
pa3MepamMH IWIUIOMAHBIX KJIETOK M JaeT OCHOBaHHE
[4] otHecTn ero kx Tpumtongam. Ilo aHanmu3y ammo3u-
MHBIX CIIEKTPOB, B YaCTHOCTH JOMHUHHPOBAHUIO TIPO-
nykros amens Aat-1'", cBolcTBEHHOrO 03epHOI 115
rymke, MOXHO 3aKJI4YUTb, YTO 3TOT FI/l6pI/lZl HUMEET
reHoTHI R. esculenta — 2 ridibunda.

C YUCTOM IOJYUYCHHBIX pPaHEC KapHOJOTHYCCKUX
JaHHBIX 10 ruOpuaam 3akapnarths [6], a Takke nMme-
IOLIUXCSL CBEACHUH B JuTepaType [3] MOXKHO 3aKIIO-
YHUTh, YTO B 3allaJHBIX PErMOHAX YKpauHbI MOJIUILIO-
Wbl TIPAKTUYECKH HE BCTPEYAIOTCSI M 3TO TPH TOM,
gyto B [lomemre [17] u CrnoBakum [18] Tpummonas! mo-
CTaTOYHO OOBIYHBL.

I'eHeTnueckas CTpyKTypa TMOpPHUIHBIX Jsryliek. B
pe3ynbTaTe MPOBEICHHOTO TE€HHOTO MAapKHPOBAHHS B
BojoeMax 3amaJHOW YKpawmHbl WACHTH(PHUINPOBAHBI
ponutensckue BUABL: o3epHas R. ridibunda (35% ot
00IIIeT0 YuCIia NCCIIEAOBAHHBIX JIATYIIEK) U MPYHOoBast
R. esculenta (8%) narymkm, a Takke TuOpumbl R.
esculenta — ridibunda, KOTOPBIX OBUIO OOJIBIIIE BCETO
— 57%, (tabm. 1).

B otnuune ot 6acceitna Cpenuero [IpunHenpoBbs
B MNOIYJAOUAX 3allaIHOYKPAaWHCKOTO pEeruoHa IIpak-
THYECKH HE BCTPEYAINCh TMOPUIHBIE 0COOM C PEKOM-
OMHAHTHBIMH T'€HOTHUIIaM, 00pa3yloluecs B pe3yJibTa-
Te OEKKpOCCHPOBaHUS TMOPUIOB C POJUTEIBLCKUMHU
Bugamu. Tak, GEKKpocCHI-peKOMOMHAHTHL R. esculenta
— ridibunda * R. esculenta, oyt KOTOPHIX XapaKTepHA
snextpomopda Ldh-B**, ma 3amanmoii Ykpanme 6bi-
JU TPEACTaBICHBl E€IWHCTBEHHOW OCO0BIO, OOHapy-
’)KeHHOW B Bojoemax okpecTHocted r. [lanka. Toraa
kak Ha CpenneMm JlHenpe ruOpuabl OEKKpOCChl R. es-
culenta — ridibunda X R. esculenta B cpemHem coc-
TapisoT oKoJio 20% [39].

B mccrexyemMoM permoHe Takke HE OOHApy>KEHBI
03€pHbIE JISTYLIKH C HHTPOIPECCUSIMU aJlIeNeil JIoOKyca
Ldh-B, cBoWCTBEeHHbBIE NPYIOBOH JIATYIIKE, KOTOPBIE B
nonynsiuusx Cpennero IIpuaHenpoBbs 0ObIMHO cocTa-
BISIIOT 15-25% oT obmiero uncia R. ridibunda [19].
[HonoBas cTrpykrypa. B nonynsnusix ucciieoBaHHO-
TO PEerroHa IO0J0Basi IPHHAIEKHOCTh THOPHUIOB Cy-
miecTBeHHO MeHsachk (tabn. 1). Tak, y rubpumoB B
paBHHHHOM 3aKaprarhe, KaK y)K€ OTMEYaJloch paHee
[3], sBHO HOMHHHPYIOT CaMKH, a CaMIbl COCTaBWIIH
okosio 5%. B IlpukapnaTtee caMIioB Takxke OBUIO Cy-
IIECTBEHHO MEHBIIE, YeM caMoK — okoio 25%. Ha
BOJBIHM COOTHOLIEHHE TIONOB ObLIO paBHBIM (&4 =
51%), a Ha Ilomonbe cpenu rHOPUIIOB TOMUHUPOBAIN

Sci. Bull. Uzhgorod Univ. (Ser. Biol.), 2009. Vol. 26

camiel — 85%. C yuerom Toro, uto Ha [Jaenpe u Ce-
BepckoM /JIoHIE B MOMyNAIMAX B OCHOBHOM IPHUCYT-
CTBYIOT caMlibl, 0oJiee TOro, 3a4acTyl0 BCTPEYAIOTCS
MOMNYJISILUK, B KOTOPBIX CPEeay I'MOPUIOB HET CaMoOK
BOOOIIIE, TO CTAHOBUTCS OYEBUIHOW HeKas MEpUANO-
HaJlbHasl KJIIMHA — OT TMOJIHOTO IpeoliIaanusi CaMoK K
SIBHOMY JOMMHHPOBAHHIO CaMIIOB.

AJlIebHBIE MYJIbI POAUTEILCKUX BHIOB U THOpH-
noB. Panee yxe ormeuanoch [19], uro B BEIOOpKax
THOPUIOB M POANUTENBCKUX BHIOB, COOpaHHBIX U3 Of-
HOTO BOJI0EMa, HAONIOMAIOTCS Pa3luyus B 4acTOTax
ayeneii momuMop(HBIX JIOKYcoB. Y B JaHHOM citydae
OTIIMYMS B YaCTOTaX ajuiesie 0OHapy>KEHBI y 03epHON
nATYIKA 1o Jokycy Ldh-B — B 3akapmatee u [Ipu-
kapmatee (Tabn. 2), mo jokycy Es-1 — B Ilomonbe
(tabn. 3), no AIb — B 3akapnarbe (Tad1. 4), a y upy-
noBoii: 1o Ldh-B Ha [lononbe (Tabn. 2) nno Es-1 — B
IIpuxapnaree u B [lononee ( Tabu. 3). @akt HATHUUSA
TaKUX Pa3IM4YMi yKa3bIBaeT, YTO TMOPUABI JOCTATOY-
HO aBTOHOMHBI OT POJIUTENBCKUX BHIOB, @ TO 00CTOS-
TEJICTBO, YTO ATU PA3/IMUMs B YaCTOTAX I'C€HOB OTMe-
YafoTCs KaK y OHOTO, TaK M APYTOTO BUAA, YKa3bIBAET
Ha TO, YTO MPUYMHOM ITHX HECOOTBETCTBUM SBISAECTCS
3 PEKT OCHOBATENSI, TO €CTh CIUHHUYHOCTH CIIyYacB
ruOpuIN3anny, a He KIIOHOBOE HAcJIeJOBaHUE FE€HOMaA
03EpHOM JISATYILLIKH.

Mopdomerpuyeckuii ananau3. CorocraBieHue mpe-
JIENIOB U3MEHYMBOCTHU HCIIOJIb30BAHHBIX JHATHOCTHYE-
CKHX WHJIEKCOB IOKAa3bIBAaCT, YTO HU IO OJHOMY U3
HUX HEJIb3d YCTKO MNPOBCCTU JUATHOCTUKY BCEX TPEX
dopm (Tabm. 6). [lpuurHa — TpaHcrpeccus 3HAYCHUH
9THX NPU3HAKOB y THOPHUIOB C POJUTEIECKUMHU BHIA-
MH. JIMCKPUMUHAHTHBIH aHaIW3 MOATBEPXKIAET 3TO
nojoxxenue. Tak, TUCKpUMHUHALMSA Tpex (opm 3eie-
HBIX JTymek mo wuHupekcy D.p./C.in. cocraBmser
85,9% Bcex ucciemoBaHHbIX ocobeit, mo T./C.in. —
85,5% u MynpTHIUIMKATHBHOMY HMHAEKCY IX — 83,6%
(Tabn. 7), TO €CTh OKa3bIBAIOTCS MPUOJU3UTEIHHO HA
OIHOM ypOBHE. PernoHanbHblil aHauu3, MPOBEIEHHBIN
MO0 TPeM IMAarHOCTHYECKUM HHAEKCaM, IOKa3bIBacT,
YTO B CiIydae AUCKPUMHHAIMU TpeX (OpM OIHOBpe-
MCHHO, J0JId MpaBUJIbBHO I/IJIeHTl/I(I)l/IL[I/IpOBaHHLIX 0Co-
Oell 1Mo KakAoi M3 TPYNI TOMYJISIUUHA OKa3bIBAaeTCs
HeHaMmHoro Bbime: [Ipuxapnaree 87,9% u Ilomonse
— 94,0% (tabun. 8). B momynsuusx, rae oOHapy>KeHbI
nBe popmsl (R. ridibunda n R. esculenta — ridibunda)
YpOBEHb IMCKPHMUHALMKM OKa3ajJcsi, €CTECTBEHHO,
BhIIIe, a B 3akapnarse goctur 100%. IIpu stom ot-
CYTCTBYIOT 3aMETHBIE MPEIIIOYTCHUSI B TUCKPHUMHUHA-
UM, KaKou-1n00 u3 ¢opm (tada. 7-8), X0Ts 0OBIYHO
CaMBIii HU3KUH yPOBEHb JUCKPUMHHAIINHN HAOIIOaeT-
cs y tubpunos [13]. Cpennuit ypoBeHb TUCKpPUMHUHA-
Ul TpeX (OpM pPaBHBIA B JAHHOM HCCICIOBAHUU
91% B oOlIeM OTBEYaeT YPOBHIO, MOJYYEHHOMY IS
atux Tpex ¢opm B Cpennem IlpunHenposse [13], xo-
TS M3-32 TOTO, YTO B MHOIYJIOMAX Jsrymek J[Herpa
BBICOKA YacTOTa T'€HHBIX MHTPOTPECCHH U BCTPEUAIOT-
csl THOpUABI OEKKPOCCH, HETIOCPEACTBEHHOE CpaBHE-
HHUE 3aMaJHOYKPaWHCKUX M CPEJHEAHEIPOBCKUX IO-
MyJISAOUA ~ BBITJSITUT  HE  COBCEM  KOPPEKTHBIM.
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Tabmuua 1. CooTHoleHne 0co0eil POIUTENLCKUX BUAOB ¥ THOPHUIOB KOMILIEKCA 3€JICHBIX JITYIIeK W UX II0JIOBasi IPHHAI-

JIC)KHOCTb.
Pernonnt R R-E R-E X E E
Q 1) [ yuw 1)
3akapnarse 44 35 2 242 0 5
Boubiab 71 21 22 11 0 1
IIpukapmnatse 61 12 4 0 0 40
Tlogonbe 56 2 11 15 0 6

R — o3epuslie marymku R. ridibunda, R-E — rubpunst amnogumnonnsl — R. esculenta — R. ridibunda, R-E x E — rubpumnst
Oekkpocchl R. esculenta — R. ridibunda x R. esculenta, E — npynoBbie naryuiku R. esculenta.

Tabnuia 2. ['eHHBIC MyJbl U alJICIbHBIC YaCcTOTHI JIOKyca Ldh-B B momynsimsx O3epHBIX JArymiek R. ridibunda 3anamHo-

YKPaUHCKOT'O PErnoHa.

Peruon ] R. ridibunda R. esculenta (= lessonae)
5 2R R 2E E

:1; M | m M | m M | m M | m

3akapnarse 64 0,50 0,16 0,73 0,03
77 0,58 0,05 0,89 0,02
81 0,14 0,04 0,03 0,01
88 0,50 0,16 0,27 0,03
100 0,28 0,05 0,09 0,02

Bonbiab 64 0,65 0,06
77 0,03 0,01
81 0,04 0,02
88 1,00 0,35 0,06
100 0,94 0,02 1,00

IIpukapnarse 64 0,70 0,05 0,63 0,12
77
81 0,49 0,05 0,13 0,08
88 0,30 0,05 0,37 0,12
100 0,51 0,05 0,87 0,08

Tlomomnse 64 0,58 0,14 0,15 0,07
77 0,08 0,03
81 0,31 0,04 0,44 0,10
88 0,42 0,14 0,85 0,07
100 0,61 0,05 0,56 0,10

Tabnuua 3. T'eHHble Mmysbl M aJUleNbHBIC YacTOTHI JOKyca Es-1 B BbIOOpKax 03epHbIX Jisiryuiek R. ridibunda 3amamHo-

YKPauHCKOT'O PErnoHa.

Pernon 2 R. ridibunda R. esculenta (= lessonae)

= 2R R 2E E
i M | m M | m M | m M | m

3akapnarse 87 0,90 0,09 1,00
91 0,06 0,03 0,27 0,04 0,10 0,09
96 0,29 0,05 0,18 0,03
100 0,64 0,06 0,54 0,04

Boutbiab 87 — — 0,43 0,08
91 — — 0,57 0,08
100 1,00 1,00

IIpukapmnatse 85 0,22 0,14
87 0,20 0,13 0,56 0,17
91 — — 0,56 0,17 0,80 0,13 0,22 0,14
100 — — 0,44 0,17

ITomonne 85 0,04 0,04
87 0,42 0,14 0,85 0,07
91 0,04 0,02 0,04 0,04 0,58 0,14 0,11 0,06
96 0,30 0,04 0,11 0,06
100 0,66 0,04 0,85 0,07
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Tabmuna 4. I'eHHbIe MyJBI U aIJIeTIbHBIE YaCTOTH JIOKyca Aat-1, Aat-2 B BRIOOpPKax O3EPHBIX JIATYIIEK R. ridibunda 3anamHo-

YKPauHCKOTO PErHoHa.

Pernon 2 Aat-1 " Aat-2
5 R. ridibunda R. esculenta (= 5 R. ridibunda R. esculenta (=
= lessonae) = lessonae)
< R 2R E 2E < R [ 2R R 2R
3akapnarse 45 1,00 1,00 45 1,00 1,00
100 1,00 1,00 100 1,00 1,00
Bobib 45 1,00 1,00 45 1,00 1,00
100 1,00 1,00 100 1,00 1,00
I[IpuxapnaTse 45 0,06 1,00 1,00 45 1,00 1,00
100 0,94 1,00 100 1,00 1,00
Iononbe 45 1,00 1,00 45 1,00 1,00
100 1,00 1,00 100 1,00 1,00

Tabmuia 5. [eHHble MyNbl ¥ aJUICIBbHBIC YaCTOTHI JIOKyca Alb B BbIOOpKaxX O3epHBIX JAryiiek R. ridibunda 3anamHo-
YKPaHHCKOTO PErHOHa.

Peruon = R. ridibunda R. esculenta
g 2R R 2E E
2 M m M m M M
3akapnarse 92 0,54 0,10 0,25 0,05
96 0,46 0,10 0,75 0,05
100 1,00 1,00
Bonbiab 92 0,40 0,04 0,13 0,05
96 0,60 0,04 0,87 0,05
100 1,00 1,00
[IpukapnaTse 92 0,28 0,05
96 0,72 0,05 1,00 0,00
100 1,00 1,00
TTomonnbe 92 0,38 0,05 0,62 0,10
96 0,62 0,05 0,38 0,10
100 1,00 1,00

Tabnmia 6 OcHOBHBIE ANATHOCTHYECKHE HHAEKCH U TIPEIENbl UX H3MEHYNBOCTH y JATYIICK PA3HBIX PETHOHOB

®opmbr* | Peru- N Hnpaekcol
OHBI*™ Ix D.p./C.in. T./C.in.
Cpennee | Min | Max Cpennee | Min | Max Cpennee | Min | Max
3p 21 53,5439 339 115,7 2,840,08 24 4,1 10,4+04 8,0 154
R B 14 43,423 29,1 65,4 2,6+0,08 2,1 3,2 9,7+0,2 81 11,8
Ip 8 37,9422 259 46,2 2,5+¢0,07 2,1 2,7 8,8+0,3 74 10,0
In 56 58,9+2,2 30,6 114,2 2,9+0,06 2,1 4,0 10,5+0,2 7,8 14,2
3p 28 23,840,6 18,1 29,8 2,0£0,03 1,7 2,3 7,2+0,1 6,4 8,5
R-E Bx 41 22,5+0,6 15,6 33,0 2,0£0,04 1,6 2,5 7,1+0,1 5,9 8,4
Ip 10 26,1+1,3 20,8 31,9 2,0£0,06 1,8 2,3 7,7+0,2 6,8 8,4
In 22 27,2+0,8 21,2 33,0 2,1+0,04 1,7 2,4 7,4+0,1 6,4 8,9
R-E 3n B 1 25,1 - - 2,0 - - 7,6 - -
IIp 16 15,6+£0,5 12,0 20,2 1,5+0,03 1,3 1,9 6,1+0,1 5,5 6,7
E In 6 18,9+2,1 11,9 24,9 1,740,13 14 2,2 6,5+0,4 53 8,3

[Tpumeuanus: * - obo3naueHust popm u ** - pernoHoB cM. B Tabi. 1.; N — koau4ecTBo; 3n — TPUILIOMIHBIN THOPUA, BCE OC-
TanbHbIE POPMBI IUTUTOUAHBIE (21).

Tabmmna 7. Hagexxnocts auckpuMuHaiuu o tpeM uHinekcam (D.p./C.in., Ix, T./C.in.) Tpex GpopM 3eIeHBIX JATYIICK B pa3-

HBIX pEruoHax

Hnpexce Dopmbl, %
R | R-E | E | B o611em
D.p./C.in. 87,8 84,0 84,0 85,9
Ix 84,7 81,0 90,9 83,6
T./C.in. 88,8 81,0 90,9 85,5
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Tabmuna 8. Hagesxxnocts auckpumunaiu no tpeM uaaekcam (D.p./C.in., Ix, T./C.in.) Tpex GpopM 3elIeHBIX JSTYIICK B pa3-
HBIX PErHOHAX

Perunonsl ®Dopmbl, %
R | R-E | E | B obmem
3akapnarse 100 100 — 100
Boubiab 92,9 100 — 98,2
IIpukapmnatse 87,5 88,9 87,5 87,9
Toponse 94,6 95,5 83,3 94,0

Tabnuua 9. Hage)xHOCTh TMCKPUMHHALMK PA3HBIX (OpM JIATyLIek 0 perHoHam

Perunonsbl ®Dopmbl, %
R R-E E B o6mem
3akapraTbe 100 100 - 100
- Bouibiab 92,9 100 - 98,2
IIpenxapnaree 87,5 88,9 87,5 87,9
ITopomnnbe 94,6 95,5 83,3 94,0
D.p./C.in. 87,8 84,0 84,0 85,9
Wnnexc Ix 84,7 81,0 90,9 83,6
T./C.in. 88,8 81,0 90,9 85,5
All 95,9 86,0 81,8 90,0

Rana ridibunda
Ldk-8

A

w7
&1
100

SO.

Puc. 2. I'eorpaduueckas ©I3MEHYNBOCTD YacTOT ayieneii tokyca Ldh-B y 03&pHbIX Jsryiex
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151
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280
309
339
369
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428 b
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487 b
516 |
546 |
576 ]

CpefHHss nroLyagb 3pUTpoLUTOB

Puc. 3. I3MeHYHBOCTH CpeHel IIONIa Il SPUTPOLIUTOB Y HCCIICAOBAHHBIX JIATYIIEK KOMIUIEKca R. esculenta

Takum 00pa3zoM, UCTIOIB30BAHHE JAXKE CaMbIX HAIEK-
HBIX TpoMepoB He aaeT 100% AnarHoCTHKH BCEX TPEeX
(hopm 3eneHsIX narymek. O4eBUAHO, OoJiee HATeKHON
BBITJISIJIMT JUATHOCTUKA IO KOMIUIEKCY SKCTEPhEPHBIX
IPU3HAKOB, BKJIIOYAIONIMX aHAIM3 OKPACKH 3aJHUX
KOHEYHOCTeH 1 GOopMy IMATOYHOTO OyTpa. B 3TOM CITy-
Yae SMIHMPHUYECKHH OIBIT IOKA3bIBAET, YTO MOXHO
JIOCTUYb HAJC)KHOW MICHTU(UKAIMH BCeX 0cobeii 0e3
HUCKJIIOUCHMU.

BruIBOABI

1. TubpunHble NOMYIALUK 3ENCHBIX JIATYIIEK 3amai-
HOYKpPaHHCKOTO PETHOHA MMEIOT OIpEAEICHHYIO Ie-
HETHYECKYI0 CIeLU(DUYHOCTD, CBA3aHHYIO C OCOOEH-
HOCTSIMH aJIJIOZUMHOTO cocTaBa Jiokyca Ldh-B B mo-
MYJSALUSIX TIPYA0BOH JISTYIIKH.

2. B nonmymnsmuax 3anagHol YKpauHbl BBISABICHBI TPU
reHeTn4eckue (OopMbI 3eNEHBIX JITynek R. esculenta
R. ridibunda n ux TuOpuIbl, B MOJABISIONIEM OO0JIb-
IMIMHCTBE CIIy4yacB HMMEIOINX  aJUIOJUIIIONIHYIO

CTPYKTYpY. AJUIOTPUIUIAABI IPENCTABICHBI EIMHCT-
BEHHOH 0COOBIO, TOMMaHHOM Ha BobIHM M MMeroIEer
TeHETHYECKYIO CTPYKTYPY R. esculenta — 2 ridibunda.
3. O6branbie it [IpuaHETIPOBES 03EPHBIC JIATYIIKH C
UHTPOTPECCHAMH  SIAEPHOTO  MaTepuasa oOT R.
esculenta B pernoHe He BBISBJICHBI, a THOPUIBI OEK-
Kpoccel R. esculenta — ridibunda % R. esculenta ObI-
JIM TIPE/ICTABIICHBI €IMHUYHO.

4. Nmeet MecTO YeTKasi TEHACHLUS K U3MEHEHUIO CO-
OTHOUICHHS MOJIOB Y T'MOPHIOB OT HOYTH HCKIIOYH-
TEJIFHOTO TPE/ICTaBUTEIbCTBA CAMOK B 3aKaprarbs 0
SIBHOT'O JJOMHHUpOBaHUs camioB Ha [lomonbke ¢ mpo-
MEXyTOYHBIMU 3HaueHussMH B [Ipukapriarbe u Ha Bo-
JIBIHH.

5. YpOoBHM IMAarHOCTUKH MO MOP(HOMETPHYECKUM
mpHU3HakaM He aocturaroT yposHsa 100% guarsocTu-
KH BCEX Tpex (opM, 4TO B OOLIEM OTBEYAET YPOBHIO
(dopMaTEHOH MaTeMaTHYECKOW MTUCKPUMHUHALINU ITHX
Tpex (JOpM B IpyTHX PEruoHax.
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