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[TpuBeneHbI TaHHbBIE MO YMCTY ITO3BOHKOB B OTIeJ1aX TO3BOHOYHMKA B pa3HBIX IT0 OTHOCUTEIbHOM TJIOI0-
BUTOCTHM TpyIinax 1mioTBbl. CpenHee 3HaU€HNUE YKCia TO3BOHKOB B TYJIOBMIIIHOM OT/AEJIe 0Ka3aJioCh Hau-
MEHBIIIM Y HU3KOIUIOTOBUTHIX pbIO. I1py cpaBHEHUM CpemHUX 3HAYEHU OTHOCUTEIbHOU TJTIOJOBUTOCTU
Y CaMOK C pa3HbIM YMCJIOM MTO3BOHKOB B OT/IeJIaX MO3BOHOUYHMKA TaKXKe BbIIEIUIACH TPYTITa HU3KOTLIONO-
BUTHIX pbI0O. B Hell ocobu, nmeBIre 17 MO3BOHKOB B TYJOBUIITHOM OTAENe, 00JIanaid OTHOCUTEIbHOM 10~
IOBUTOCTBIO CTATUCTUIECKY JOCTOBEPHO HITKE, a UMeBIITNE 16 B XBOCTOBOM 1 B cyMMe 40 TTO3BOHKOB B ITO-
3BOHOYHUKE — IOCTOBEPHO 00Jiee BBICOKON MJIOAOBUTOCTBIO, YEM OCOOM C NPYTMM YMCJIOM ITO3BOHKOB B
9TUX OTHeaX. Y BBICOKOTIJIONOBUTHIX CAMOK HUKAKMX PA3JIMYUiA IO TUIOJOBUTOCTU MEXIY PbIOAMU, UMEB-
LIMMU Pa3HOE YUCJIO MO3BOHKOB B OTAEaX, HE OTMEYEHO.

Karouesvie crosa: mnotBa Rutilus rutilus, OTHOCHUTCIIbHAA IIJIOJOBUTOCTD, OTACJIBI TIO3BOHOYHMKA, YHUCJIO ITO-

3BOHKOB, PbIOMHCKOE BOOOXpaHWJIMUIIIE
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BBEIAEHUE

[Momynsgmumm peIO coCTOSAT M3 Ocobei, oTIMJar-
IIUXCS pa3HooOpa3ueM TIPOSIBJICHUM TeHOTHUIIA,
B TOM 4YMCJIE U3MEHUYUBOCTBIO TAKOTO IIPU3HAKAa, KaK
IUIOJOBUTOCTb, KOTOPasi CUMTAETCSI OMHUM U3 MOKa-
3aTeJiell YCIOBMI CYIeCTBOBAaHUS monyasauuu. M3-
MEHEHME 3TUX YCIIOBUi, B IIEPBYIO oUepenb — MUTa-
HUSI, OTpaXkaeTcs Ha pOCTe, YIIUTAHHOCTU, XUPHO-
CTH, B CBSI3U C YeM MEHSETCS U IJIOAOBUTOCTh PHIO.
ITo muenuto Bosonuna (1983) u UsomoBa c coaBT.
(1983), Hapsmy C yCIOBUSIMU CPEIIbl, B OIIPeAeICHUN
YPOBHSI MJI0AOBUTOCTU OOJIBIIIYIO POJIb UTPAeT UHIU-
BUAyallbHAsI U3MEHUYUBOCTh T€HOTUIIMYECKUX OCO-
GeHHOCTel camMOK. B monmynsuum Bcerga MHpuUCyT-
CTBYIOT KaK BBICOKOTUIOIOBUTBIE CAMKU, TaK U CAMKU
C HU3KOI U cpeaHel TNIOA0BUTOCThIO. X cooTHOIIIE-
HUE B Pa3HBIX ITOIMYJISILIUSIX — BEJIMYMHA HETTOCTOSTHHAS

Cokpamennsi: /I — nuamerp omHoit ukpuHku, mm; UAIT —
VHIWBUIYaTbHAsT aOCOMIOTHAS TIONOBUTOCTD, ThIC. T.; MOIT —
WHIVBUAYaJdbHAasi OTHOCUTEIbHAsI TUIOAOBUTOCTb, IIT./T:
B.UOIT — Beicokas, H.UOIT — nuskasi, Cp.MOI1 — cpennsisi;
MM — macca onHot UKpUHKU, MT; TAT'LL — TpUaliiiriviepyHsb;
[ — nyvHa Tela OT KOHYMKa phlia 10 KOHIIA YelTyifHOTO TTOKPOBa,
MM; m — Macca Teja Mocje M3BJICUSHUsI TOHal U BHYTPEHHO-
creit, T; r — Ko3dhGULMEeHT Koppesiiun; Va — 41ciio TTo3BOHKOB
B TYJIOBUIITHOM OTAeNe, Vi — B mepexonHoM, Vc — B XBOCTOBOM;
Vt — ob11ast cyMMa MO3BOHKOB B TpeX OTHeNaX C BKIIOYCHUEM
BebepoBbix (4 IT.) U ipeypayibHbIX (3 WIT.); X £ G — cpenHsis
apudmMeTnIecKas 1 CpeTHEKBaIpaTUIHOE OTKJIOHEHHE.

(Bonomun, 1963, 1983; AnoxuHna, 1969; IlaryHOB-
ckuit, Pyban, 2009; Komova, 2016).

®DopMHUpPOBaHUE OCEBOTO CKeJIeTa U €T0 perMoHa-
Juzaiusi, Mop¢hoJiorusi TO3BOHKOB U HX 00111ee YHC-
JIO Y pa3HBIX KJ1aJ MTO3BOHOYHBIX, B TOM YHUCJIE U Y JTy-
yenepblx pbI0, TMPenonpenenssioTcss TeHEeTUYeCKU
(Kuprmmunukos, 1987; Ward, Mehta, 2014; Wong et al.,
2015 u np.). ByacTHOCTH, MOKa3aHa HaCJIeACTBEHHAs
00yCJIOBJIEHHOCTb YMCJia TTO3BOHKOB B OTaAeJaX Mo-
3BOHOYHUKA Yy IUIOTBBI Rutilus rutilus (L., 1758)
(U31omoB, KacesaHoB, 1995), a Takke y cumbl Onco-
rhynchus masou masou (Brevoort, 1856) (Ando et al.,
2008). Yucio MO3BOHKOB MOXET MOMYJIUPOBATHCS
caMbIMM pa3HBIMM (PAKTOpPaAMH, XOTSI KOJIeOaHMS
TemIiepatypbl Haubosee aelictBeHHbI (Lindsey, 1988;
Krylov et al., 2016). MI3BecTHO 0 cABHUTAX B YMCJIE MO~
3BOHKOB IMPU U3MEHEHUSX TeMIlepaTypbl B MEPUO
sMOpuoHanbHOro pasputus (Kupnuanumkos, 1987;
Witten, Hall, 2015 u np.). BmecTte ¢ Tem, nmerorcs
JIaHHbIE O TOM, KaK 3HAaUMTEeJIbHbIE PA3IUYUS Yucia
MO3BOHKOB B OT/eJIax TO3BOHOUYHUKA Y BbIpallleHHOM
MpU pa3Hoii TeMIiepaType MOJOAU MOTYT MaCKHUpPO-
BaTbCsl HE3HAUYWTEJbHBIMU OTJIMYUSAMU B OOIlIEM
YyucJie TO3BOHKOB, YTO, B YACTHOCTHU, TTOKAa3aHO IS
yaBbluu Oncorhynchus tshawytscha (Walbaum, 1792)
(De Clercq et al., 2018). Ycranosneno, uro MAII
IUIOTBBl KOppEJupyeT C JByMsl HauboJjiee 4acTo
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Taomuna 1. KoadduumeHTsl koppenasiuuu (r) OUoJIOrTMUecKrX rnmokKasaTeseid, MI0I0OBUTOCTH U YKCJia TO3BOHKOB B OTIe-

JlaX IIO3BOHOYHUKa

HAIT | UOII Va Vi Ve Ve I'pynmma MOI1 V¢ B rpynme

IToxasa

Telb OO1uas BeIbOpKa H.MAOIT| Cp.1UOIT| B.MOIT | H.UOIT |Cp.1OII| B.UOIT

(n=1268) n=45 | n=93 | n=51 | n=45| n=93 | n=>351

I/, MM 0.91 0.49 | —0.02 0.02 0.01 | —0.01 0.02 0.04 —0.21 — — —
m, T 0.94 0.44 | —0.03 0.01 0.00 | —0.02 0.04 0.03 —0.28 — — —
Bospact| 0.82 0.42 0.03 | —0.02 | —0.01 | —0.02 | —0.01 0.00 —0.08 — — —
NAII 0.69 | —0.07 0.03 0.02 | —0.03 0.36 0.33 | —0.05 — — -
Va —0.07 | —0.08 —0.42 0.03 0.40 | —0.46 | —0.12 0.19 0.45 0.54 0.19
Vi 0.03 0.03 | —0.42 —-0.33 0.01 0.13 0.03 0.00 | —0.03 | —0.06 | —0.23
Ve 0.02 0.04 0.03 | —0.33 0.66 0.22 | —0.02 —0.11 0.68 0.65 0.77
Vi —0.03 | —0.02 0.40 0.01 0.66 —0.08 | —0.10 0.06
IMpumeuanue. 3nech u B Ta0J. 2 XUPHBIM MIPUGTOM BBIIEIEHBI CTATUCTUYECKY 3HaUnMBble 3HaueHus » (p < 0.05); “—” — maHHBIE OT-

CYTCTBYIOT, 1 — YHMCJIO OGCIENOBAHHBIX OCOOEIA.

BCTpevalouMucs (peHamMu MepexoaHoro oTaesia rmo-
3BoHOYHUKaA (M310M0B 1 ap., 1983).

Lenb pa®boThl — OLICHUTh HATUYHME U CTEIIEHb CBSI-
31 TaKWX, B 3HAYMTEIBbHOI CTENICHM HACJIEIyeMBbIX
rokasaTteJsieit, Kak IJIOTOBUTOCTh U CTPOEHME OCEBO-
ro CKeJjieTa, B YaCTHOCTH, OOIIee YMCI0 ITO3BOHKOB U
X YHCJIO B OTAEJIaX IT0O3BOHOYHMKA, Ha IIPUMEpE ca-
MOK IJIOTBBI PEIOMHCKOTO BOJIOXpaHUJIMIIIA.

MATEPUAJI 1 METObI UCCIIELOBAHUA

CaMOK TUIOTBHI OTJIABIMBAJIA HA OOHOM U TOM 3Ke
Hepectuauiie B BomkckoMm 1iece PriOnHCKOro BO-
Joxpanuiauiia B amnpene—mae 2007, 2012 u 2013 rr.
HMAII u UOII paccunThiBalIu MO OOIIETPUHITOMY
merony (AHoxuHa, 1969), MU — 1o pesyiabrataM
B3BEIIIMBAHUS CBEXETo MaTepuaja, MeTOIUKa U3Me-
penuii /1IN onucana panee (Komosa, 2011). Cinenys
OPUHIWIAM, WCIIOJb30BAHHBIM pSIOM aBTOPOB
(Muponosckuit, 1991; MUz3romoB, KacesiHoB, 1995;
I'epacumoB u np., 2015; Yeborapena, 2018; YeboTa-
peBa, U3tomoB, 2021; Koxapa u ap., 2020 u 1p.), B mo-
3BOHOYHMKE BBIAC/ISUIM TPU OCHOBHBIX OTIeNa U MOMI-
CUUTHIBAJIM B HUX YUCJIO ITO3BOHKOB. Bospact puIO
OIpeNeJIIM TI0 Yelllye U KIedTpyMy (cleithrum), mo-
MOJIHUTEILHO UCIIOJIb30BaIM JIOOHBIE KocTH (frontale).
OO1asg BeIOOpKA BKIIOYAJIa IIOJIOBO3PENBLIX CaMOK
IUIOTBBI, OUOJOTUYECKUE XapaKTEPUCTUKU KOTOPBIX
KoJjiebanuchk B nipeaenax: [ — 132—340 mm, m — 33—
670, Bo3pact — 4—14 ner, UOIl — 74-314 wr./r,
HNAII — 4.41—139.52 Teic. miT. Becero mccienoBaHo
268 5K3. YpoBeHb CBsI3eil MeXAy paccMaTpUBacMBbI-
MU ITapaMeTpaMU OLIEHWBAIM C TIOMOILbIO KOaddu-
IIMEHTOB JIMHEITHOM Koppesauuu [Tupcona. Crtatuctu-
yeckasi 00paboTKa MCXOMHBIX TaHHBIX MPOU3BENEHA C
noMoibio riporpaMM MS Excel 2013, nocToBepHBIMU
MMPUHSTHI 3HAYEHUSI TT0Ka3aTesIei 1JIs1 ypOBHSI 3HAYM -

MocTu p < 0.05. Cuny Koppensiiuit Kilaccupuumnpo-
Bamu no mkaie Yenmoka: 0.1—0.3 — HecylIecTBeH-
Hast Koppessus, 0.3—0.5 — cnabas, 0.5—0.7 — cpen-
Hs1s1, 0.7—0.9 — BeIicokast, 0.9—0.99 — oueHb BBICOKaS.

PE3VJIIBTATBI NCCIEAOBAHUA

AHanM3 KOpPpEeIsILMOHHON 3aBUCHUMOCTH MEXIY
Npu3HaKaMU B 0011Ieif BEIOOPKE PhIO CBUIETEIHCTBO-
BaJl O BBICOKOI1 M 0YeHb BhICOKOI1 cBsizn MAIl ¢ [, m
¥ BO3pacToOM, Torma Kak ypoBeHb Koppenasanii MOIT
C BTUMHU MOKa3aTeJIsIMM OKa3aJICsSI 3aMETHO cjiabee
(tabna. 1). BeaencrBue aToro, B HacToslei padoTe
oymeM paccMmatpuBaTh, B ocHoBHOM, MOII. Koppe-
JISILMS OOIIero 4yucia Io3BOHKOB Vi cpenHsst ¢ Ve,
cirabas ¢ Va v moMTHOCTBIO OTCYTCTBYET ¢ Vi.

st manbHeiero u3y4eHus U3 oo1Ieil BBIOOPKHU
oTOMpam ocobeil O6am3KuMx pasmepoB ¢ [ 221—
300 MM, m y HUX Kojebanach B nipenenax 129—421 r,
Bospact — 6—11 net, MOIl — 74—314 wr./r, UAII —
16.31—112.98 ThIC. 1IT. B BEIOOPKE OKa3aIUCh PhIOBI C
pa3HbIM YPOBHEM OTHOCUTEILHOMN ILIOJOBUTOCTU:
MIPUCYTCTBOBAJIM CaMKHU C HU3KOI1, cCpemHeil 1 BBICO-
Koif miomoBUTOCTHIO. IToaTOMY BCex ocobeit aToit
BbIOOpKU (196 3K3.) pa3neauiiy Ha TPYMITBI 10 BEJIV-
ynHe MOII no metomuke, npemioxkeHHoi bakaHo-
BbIM C coaBT. (1987). ComracHO MOIOXEHUIO CTaTh-
CTHUKH, 4TO B Ipeaesiax nHTepBaja x = 0.67G JeXut
~50% BapuaHT BapUaLlMOHHOTO psAa, FPYIINEI BBIAC-
11U ciremyromumM oopaszom. 3HadeHusa MOIT, nmero-
IIKe BeIMYMHY HIKe X — 0.67C yCIIOBHO OIpenesisin
KaK HU3KHUe, Bhlle, yeM x + 0.67G, — KaK BbICOKUE,
Haxonsiuecsd B npenenax x + 0.676 — Kak cpeaHue.
I'pynmbl ¢ aHOMaTbHO HUBKOH (X — 26) U aHOMaIbHO
BoIcOKOM (x + 26) MOII He paccMarpuBaiu M3-3a MUX
HU3KOI YMCICHHOCTU (1 = 5 M 1 = 2 COOTBETCTBEHHO).

BUOJIOTYA BHYTPEHHUX BOA  Ne 4 2023
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Ta6auna 2. Cpe,I[HI/Ie 3HaYCeHMsI OMOJIOTrMYeCKMX IToKa3aTeJieii U 9rciia IO3BOHKOB B OTIeJIaX IO3BOHOYHMKA B Pa3HLBIX ITO
OTHOCUTEJIbHOM IMJIOJOBUTOCTU rpymniax

Ipynmna 3HavyeHus 1-St Mexy
Mokasareb H.MOI Cp.HOI B.MOII rpyTiamu

(I (1) (111 Iull | Iulll | Oull
» mpun | saus | BESS | a| m | o
o 27?.9563_;:472.85 28?.5823_;;356.96 294:.70;;;281.65 07a | 196 | _ia
o | 22 | gmaw | e || e o
MO, /v BRI | B Y | ~17.36 | 3126 | 1776
Bo3spacr, ner —8'936—11 ?'24 —9.316—i1?'13 —9'296—1-1 ;)'17 —1.39 —1.23 0.08
I T T
T AT
v 16.1115_i1;J.O9 16.3145_i1§).06 16.1185:_1;).07 923 | —oss | 17
i 2.89;40.09 2.7621140.05 2.7524_;40.07 L4 128 020
Ve 15.(;2512.09 15.011112.05 15.21(:2.08 I P
i 41.2?)_1;;).10 41.1‘%:_;;).06 41.:%):_;;).08 080 | —om | o073
n 45 93 51 138 96 144

ITpumeuanue. Hanm yepToii — cpegHee 3HaUeHUE ITOKA3aTeJIsl M €ro OLIMOKa, IO YepToil — mpeelibl KojlebaHuil moka3aTes; -St —

kputepuii CteioneHTa. OcTajbHbIe 0003HAYeHMsI, KaK B TaOI. 1.

B rpymmmax H.MOIT u Cp.MOI1 koppenssuuu ¢ /, m
1 BO3pacTOM pPbIO CTpeMUJIMCh K Hymo. B rpynme
B.MOIl eguHCTBEeHHAsI CTAaTUCTUYECKW 3HAYMMasl
koppesauus ¢ m (r = —0.28) mo mkane Yenmoka ObI-
Jia ciaboit (Tabi. 1), kak u Koppesaius mexay MOTT
u Va B rpynnie H.UOII (r = —0.46). [Ipouune koppe-
Jsiu MOIT ¢ yncnom no3BOHKOB B OT/iej1aX MO3BO-
HouHuKka (Vi, Ve u Vf) okazajiuch CTaTUCTUYECKU He-
3HAYMMBEL. Y 0co0eii BceX Tpex rpyIil Koppeasauuu bt
¢ Ve O6b11n cTaTUCTUYECKN 3HAYUMBI, ITIPUYEM KOppe-
jsiums Ve ¢ Ve B rpynne B.MOII oTHocuiach K BbICO-
KMM. 3aBUCUMOCTD Xe Vf oT Vi 6bl1a CTaTUCTUYECKU
He3HauuMma.

B Beimenennbix mo MOIT rpynmax cpemHue 3Hade-
HUSI OCHOBHBIX OMOJIOrMYECKMX TToKa3zateneit (I, m u
BO3pacT) OYeHb CXOOHBI (Tab. 2). 3HaUUTEIBHO pa3-
ymmganuck cpengaue BeanmduHbl MOII. 3HaveHus

BUOJOTYA BHYTPEHHUX BOA  Ne 4 2023

HNAII cratnctryeckn 3HaAYMMO BO3pacTajv B IPYyII-
nax ot H.MOIT x B.MOII, npu atom I u MU mex-
Iy co00ii GJIM3KU, XOTSI M HECKOIBKO CHMXKAJIMCH C
YBEIUYEHHUEM MJIOAOBUTOCTH.

I1o 4mcity T03BOHKOB B OT/EIaX II0O3BOHOYHHUKA B
pa3Heix mo MOII rpymmax MOXXHO OTMETUTH CTaTH-
CTMYECKU 3HAUMMOE HauMEHbllIee CpeaHee 3HaUeHUe
Va y HUOIIL. V¥ »T0ii XXe rpynnbl MUHUMAaIbHbBIE
cpennue 3HadeHus Ve n Vi mpu MmakcumanbHoM — Vi,
XOTSI TIpU JaHHOM YUCIEHHOCTH BBIOOPOK pa3Inyus
CTaTUCTUYECKM HEIOCTOBEPHBI M MOXHO TOBOPUTH
JIMIITb O BO3MOXHOM TeHAeHLMU. [IpenenbHble 3Ha-
YEeHUS YMcJia TIO3BOHKOB B TpyMIiaxX B IIEJIOM COBIIa-
nmanu (tabai. 2).

CornocraBneHue cpenHux 3HauyeHuit MOITy pbI6 ¢
omnpeleJIcHHBIM YMCJIOM ITO3BOHKOB B OTHENax ITO-
3BOHOYHMKA B KaXKI0K M3 rpymnn nokasajao (puc. 1),
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YTO Y CaMOK C BBICOKO! IUIOAOBUTOCTBIO €€ CpeaHre
3HaYeHUsl OJIM3KU, HE3aBMCUMO OT YlCJia [TIO3BOHKOB B
oTzaeliax. Y CaMoOK CO CpeIHEi IJI0NOBUTOCTHIO JINIIH B
emmuHcTBeHHOM cimydae MOIT y ocobeii ¢ Va = 15 mocto-
BEPHO BHIIIE, YeM ¢ Va = 16 u Va = 17. Beinenuiach
rpynna H.MOI1, B koTopoii oTHOCUTEJIbHAS TIIOA0-
BUTOCTh IOCTOBEPHO HIKE Y ocodeii ¢ Va = 17 u no-
CTOBEPHO BHIIIIE y ocobeii ¢ Ve =16 u Vi =40, yem y
0co0eil ¢ IPyruM YMCJIOM TO3BOHKOB B IAHHOI IPYyII-
ne. [Ipuyem B 3T0# rpynmne cpeaHue BeJIMYUHEL [, m 1
BO3pacTa 0Ka3aJIMCh OYeHb CXOAHBIMU Y PbIO C pa3-
HbiMU (deHamu (Kpome Vi), konebaHUs1 3HAYEHUit
kputepust CThIOAeHTAa IIPU UX CPABHEHUH HE TOCTHU-
raju KpuTUYECKUX BEJIMYMH.

OBCYXIEHME PE3YJIILTATOB

YV MHOIrMX BUIOB PBIO HAOIIOMAETCSI TOCTOBEPHAST
noJyoxutenbHast koppensiuusg MAIT ¢ [ v m, a Takxke
BospactoM (Bonoaun, 1963; Anoxuna, 1969; 3uHo-
BbeB, TpeHoruH, 2005; IlatyHosckuii, 2006; Lllaty-
HoBckuii, Py6an, 2009 u np.). JlaHHbIE OJIs1 TJIOTBBI
PbIOMHCKOTO BOJOXpaHWIUIIA CBUIETENBCTBYIOT 00
yBennmdeHnu MATI, a takke 1N, ¢ nepedrcieHHBIMU
rmapaMeTpaMu, ofHaKo 3akoHoMepHoit cBsi3u MOII ¢
HuMM He BbIgBicHO (Bomomun, 1982). Ilo Gonee
MMO3IHUM MaTepuajaM HaMu ObLIO OIIpeAeieHO, UYTO
y caMOK 110TBBI 3TOT0 Bogoema MAIT nocToBepHO BO3-
pacrtana ¢ yBeamdeHveM /, Torna kak MOIT pocna nuiib
y MeJIKux poio (mo 180 Mm), y ocobeit 221—300 MM He-
KOTOpOE YBEJMUEHUE OKa3aJloCh CTAaTUCTUYECKU He-
sHauuMbIiM (Komova, 2016). Ta Xe TeHAeHLUs Ha-
OJromaeTcss ¥ B HACTOSIIEM MCCIEOOBAaHUU, OTCYT-
ctBue TecHoit kKoppensuun MOIl M OCHOBHBIX
OMOJIOTMYECKUX XapaKTePUCTUK PbIO OTMEUEHO BO
BCEX MO-pa3HOMY CIPYIIIMPOBAHHBLIX BBIOOpPKaX
(Tabn. 1).

AHanmu3 OMOXMMHNYECKOIO0 COCTaBa TKaHel MJIoT-
BBI 13 PeionHckoro Bogoxpanwiuiia (Komosa, 2005)
MoKas3aj, YTO SSMYHUKHN PhIO KpyrmHee 220 MM, T10
CPaBHEHUIO C MEJIKMMHU OCOOSIMU, ObLINU Ooraye 00-
VMU JIUNUAAMA M1 OCHOBHBIM PE€3E€PBHBIM KOMIIO-
HentoM — TAI'Ll. ¥ camok B pa3MepHOIi rpyrie
261—280 MM mons TATLL B Mbliiax Oblia MaKCH-
MaJlbHa, B TOHamaxX HaOJIIOaJICsl CaMblii BBICOKUIA ypO-
BEHb OOIIMX JIMIIMAOB M BBICOKUI ypoBeHb TAII.
CrnenmoBaTeIbHO, KPYIIHBIE CAMKM HAXOISITCS B JIyd-
meM (pU3MOJIOTMIYECKOM COCTOSTHMM M JJISI HUX Xa-
pakTepHbI BLICOKME PENPOAYKTUBHBIE MOKA3aTEJIM.
ITosToMy B HacTos1Ieit paboTe BEIOOP OBLT OCTAHOB-
JIEH Ha phI0axX, HAXOAWBIIMXCS B JIy4lleM (hpU3N0I0-
TMYECKOM COCTOSIHMU, C BBICOKUM YPOBHEM T'eHepa-
TUBHOI'O OOMEHAa — CpeIHETo Bo3pacTa U TaKUX pas-
MEpPOB, B Mpeerax KOTOPBIX Y IIPOU3BOAUTEICH HET
3HaYMUTEeIbHBIX M3MeHeHuit MOII.

B BbIneNeHHBIX MO OTHOCUTENBHOM IJIOAOBUTO-
ctu tpex rpynmax (H.UOII, Cp.MOIT u B.UOII) ot-
cyrctBue Koppensunn MOIT ¢ 6ronormyecKumMu I1o-

KOMOBA

KazaTeJIsIMH pbIO (TabJ1. 1) CBUIEeTENbCTBYET 00 OMHO-
POIHOCTU BHYTPHU T'PYIIIIHI.

IO.T. UsomoB, A.H. KacesHoB (1995) onucanu
HacJeayeMOCTh YMCiia TIO3BOHKOB Y TJIOTBHI. [Ipu-
yeM, HacjeloBaHUe MPU3HAKOB C paHHeN 3MOpHO-
HaJIbHOI nerepMuHauueit, B yactHocTu, Va mn Vi,
OIMMCcaHO KaK MaTPOKJIWHHOE, a Tpu3HaKa Vi, KoTo-
pblit (hopMmupyeTcs MocaeqHUM, — KaK NaTPOKJIMH-
Hoe. st >300 BuaoB peIO ITOKa3aHO, YTO YAJIUHEHUE
TeJia TIPOUCXOJUT B OCHOBHOM 3a CueT 00aBIeHUs
IMO3BOHKOB B OPIOIIHOM OT/eJie (COMIaCHO Kjaccu-
duKaMu, KOTOpOit MbI MIPUACPKUBAECMCSI, OH COOT-
BeTcTBYeT Va + Vi), a He XBOCTOBBIX MO3BOHKOB V¢
(Maxwell, Wilson, 2013). SImaxupa n Hummuna (Ya-
mabhira, Nishida, 2009) BbIIBUIM, YTO OCOOU MEIAKU
Oryzias latipes (Temminck, Schlegel, 1846), o6utaro-
e B 0ojiee BLICOKUX IIIMPOTax, Kak MpaBUjlo, UMe-
10T 0OJIblliee YKUCIO MO3BOHKOB, YEM UX COPOIMYH,
JKUBYLIME B 0ojiee HU3KUX IIUPOTax (COOTBETCTBUE
npaswiy J>kopoaHa). DTy IIMPOTHYIO KJIMHY aBTOPbI
OOBSCHSIIOT pa3HBIM YHCJIOM NMO3BOHKOB B Va + Vi,
TaK KaK YMCJIO XBOCTOBBIX HE MEHSIETCSI 3aKOHOMEP-
HO B 3aBMCHUMOCTU OT IIMPOThI. BriocneacTtsuu, mno
pe3yjbTaTaM M3y4eHUsl HacjelyeMOCTH 4ucia Mo-
3BOHKOB y MeIaKU U3 3TUX TONYJISILIMI, OOHapyKeHa
cylllecTBeHHas HacjieayeMmocTh Va + Vi, Torma kak
st Ve oHa He ObLTa CTaTUCTAYECKM 3HaYMMOI (Ya-
mabhira et al., 2009; Kiso et al., 2012). Kpome Toro,
cpenu Nonysiuuit Obljila OTMEeUYeHa 3HaAYMTeIbHAas re-
HeTndeckas nuddepenumnanusd mo Va + Vi, Ho He 110
Ve. CoenaHo nipeanosioXXeHue, 4To MMO3BOHKHU B 3TUX
oTAeax KOHTPOJUPYIOTCS OTIAEIbHBIMU MOIYJISIMU
pasputus. HacnenyemocTts Va y pa3sHbIX BUIOB pBIO
noarBepauaack u B padbotre (De Clercq et al., 2018).
ITo mMaTepuasiaM Halllero McciaeqoBaHUsI MOXHO OT-
METUTDb CTATUCTUYECKU 3HAYMMYIO, OJIM3KYIO K Cpell-
Helt o cuiie, Koppensiuio MOIT nmenHo ¢ Va mis
rpynnel H.MOII (ta6n. 1). HaumeHsliee cpemHee
3HauyeHHe Va TakKe y 3TOM rpynnsl (Tadir. 2).

O HacnemyemMocTu Ve nureparypHble JaHHBIE TTPO-
THUBOPEUYUBHI, XOTsI Ha OCHOBE PErpeCCMOHHOTrO aHa-
Jm3a noroMcTBa AHAO ¢ coaBT. (Ando et al., 2008)
OIIEHUBAJIN €€ TSI CUMBI KaK 00Jiee BEICOKYIO B CpaB-
Henuu ¢ Va + Vi (0.84 1 0.65 COOTBETCTBEHHO).

V Tpexuribix KoJoniek Gasterosteus aculeatus (L.,
1758) u3 pa3HbIX nomyasiunii Ansicku, kak Va + Vi,
Tak U Ve, BapbupoBaju, YTO aBTOPbl pacCMaTpuBaIn
KakK aJanTaiuio K pa3JIiMuyHou cpene oouranus (Agu-
irre et al.,, 2014). Hamu oTMeueHa sl TPYIIbI
H.MOII nocroBepHo 60iee Boicokass OII y prI6 ¢
Ve = 16. UHTepecHO TaKKe, YTO, CyIs IO BEJIUYMHAM
Koa(ppumeHTa Koppeasiiiuu, M3MEeHEeHUsl OOIlero
yuciia TO3BOHKOB TeCHee CBSI3aHbl C UX YUCJIOM B
XBOCTOBOM OT/ieJI€, MPUYEM B HAaUOOJIbIIEN CTeNEeHN
3TO XapaKTepHO ISt ocobeit u3 rpynisl B.MOII.

Ilpu cpaBHeHUM U3y4YaeMBbIX TPYIII MO CpemHeit
OTHOCUTEIIbHOM TIJIOMOBUTOCTA CaMOK, WMEBIIHNX
pasHoOE YKCIIO TTO3BOHKOB B OTAE/IaX IMTO3BOHOYHUKA,
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Puc. 1. Cpennue 3Hauenust MOII, 3K3./r B rpynnax, BbIICJICHHBIX 110 €€ BEJIMYMHE, Y CAMOK IUIOTBBI C Pa3HBIM YMCJIOM IT0-

3BOHKOB B TYJIOBUIIIHOM Va (a), iepexonHom Vi (6), xBoctoBoM Ve (B) oTaenax mo3BOHOUHUKA U CyMMa IMMO3BOHKOB B TPEX OT-

neJiax ¢ BKiIlouyeHueM BebepoBbIX U MpeypalibHBIX TTO3BOHKOB V7 (T); cTpenkaMu 0003HAaYeHBbI CTOJIOIBI CPENHUX 3HAYCHUA,

CTaTUCTUYECKU TOCTOBEPHO OTIIMYAIOIIMXCS APYT OT Apyra 1o kpurepuio CteioneHTa (p < 0.05).
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clienyeT OTMETUTb, YTO CTAaTUCTUYECKM 3HAYMMBbIe
paznuuus ooHapyxKeHbl 1151 AByX rpyrin — H.MOIT u
Cp.NOIly caMOK ¢ pa3HbIM YMCJIOM ITO3BOHKOB MEH-
Ho B Va, a ning rpyrmel HUOIT — u B V4, T.e., commacHO
nanHeiM M3iomoBa u KacksiHoBa (1995), mo npusHa-
KaM ¢ MaTepUHCKUM 3¢ PEKTOM HacjaeToBaHUS (pUC.
1). Torma kak o nmpu3HaKy Vi ¢ oTioBcKuM 3¢ deK-
TOM HM B OTHO# M3 TPeX I'PYIIIT HET TOCTOBEPHBIX pa3-
Jymunii 1o MOIT y caMoK ¢ pa3HBIM YKCJIOM ITO3BOH-
KOB.

ComiacHO IOJIy4eHHBIM JaHHBIM, B HAMOOJIbIIEH
CTerleHu oOpamaer Ha cebs BHUMAaHHUE TpyIna
H.NOII. Panee uccnenosatensmu (Bomogun, 1983;
HN3omoB u ap., 1983) coenaHo 3aKiI04eHHE O BOC-
IIPOM3BOAUTEIHLHOM CLIOCOOHOCTH PhIO KaK 00 OMHOM
W3 IPOSIBJICHUI CBOICTB TeHOTHUIIA. ABTOPHI TaKKe
OTMEYaJIi, YTO B OOBIYHBIX YCIOBUSIX IIPEUMYILECTBO
B Pa3BUTUU IIOJIyYAIOT PHIOKI CO CpeaHeit NI HU3KOM
IUIOAOBUTOCTBIO, Y KOTOPBIX COOTHOIIEHHE MEXIY
reHepaTUBHBIM U IJIACTUYECKUM 0OMEHOM OJIM3KO K
onTuManbHOMYy. Bo3MOXHO mo3TOMYy, II0 pe3yJibTa-
TaM HallleTO aHa/IM3a, BEIYICHWIACh MMEHHO TpyIIa
H.UOII, torna xak B rpynne B.MOII 3HaueHus
MOII He 3aBUCeNM OT YKCJIa HO3BOHKOB.

BeiBoapl. Y 110TBEI M3 PEIOMHCKOrO BOgOXpaHU-
JIMIIa HauOoIblIast CTEIIEHb CBI3M MEXITY TTOAOBUTO-
CTBIO M YHCJIOM TTIO3BOHKOB B OT/e/aX MO3BOHOYHUKA
BBISIBJICHA JUISI TYJIOBUILHOTO OTAena Va, Haciemye-
MOCTb Y} CJIa ITO3BOHKOB B KOTOPOM, COIVIACHO JIMTEpa-
TYPHBIM UCTOYHMKAM, Haubosiee CcyllecTBeHHA. Boime-
JIeHa rpymmna HuskoruionoButThix camok (H.MOII), y
KOTOpPOI 0coOU, MMEBILIME pa3Hble 3HayeHus Va, Ve, Vi,
MPUMEPHO B MOJIOBUHE CIy4aeB JOCTOBEPHO pa3jinya-
JINCh TI0 OTHOCHUTENIbHOI TiiomoBuTocTH. CaellaHo
MPEAITOJIOKEHUE, YTO Y MAJIOILIOAOBUTBIX CaAMOK ILJIOT-
BbI HAaN0OJIee CUJILHO MPOSIBUIIOCH BIMSTHUE TEHOTUIIA
Ha X TeHEPaTUBHYIO CIIOCOOHOCTb.
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Relationship between Fecundity and the Number of Vertebrae
in the Roach Rutilus rutilus of the Rybinsk Reservoir

N. 1. Komova*

Papanin Institute for Biology of Inland Waters, Russian Academy of Sciences,
Borok, Nekouzskii raion, Yaroslavl oblast, Russia

*e-mail: komovanadiv@yandex.ru

The data on the number of vertebrae in the vertebral column regions in different relative fecundity groups of
roach are given. The average value of the number of vertebrae in the abdominal region turned out to be the
smallest in low fecundity fishes. When comparing the average values of relative fecundity in females with dif-
ferent numbers of vertebrae in the vertebral column, a group of low fecundity fishes was identified. In it, in-
dividuals with 17 vertebrae in the abdominal region had a statistically significantly lower relative fecundity,
and those with 16 in the caudal and a total of 40 vertebrae in the vertebral column had a significantly higher
fecundity than individuals with a different number of vertebrae in these regions. In highly fecundity females,
no differences in fecundity between fish with different numbers of vertebrae in regions were noted.

Keywords: roach (Rutilus rutilus), relative fecundity, vertebral column regions, number of vertebrae, Rybinsk

reservoir

BUOJOTYA BHYTPEHHUX BOA  Ne 4 2023



