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OxonuarenbHbiil BapuanT nonyden 10.04.2007 r.
HccnenoBana renernyeckas U (peHeTHIecKas M3MEHIMBOCTD KeThl p. SHa.
O6Hapy>KeHa BHYTPUNONY/ILMOHHAS HEOMHOPOIAHOCTD MEXTY BEIOOpKaMu
pasHOro Cpoka HepecTOBOM MUrpauud. BrisiBjeHHBIE OTIHYMA, KaK 1O
reHETHYECKUM, TaK U M0 PeHeTHIeCKUM NMPU3HAKaM He MMENH YEeTKO
BBIPAXXEHHOM CBS3¥ CO CPOKaMH XOZa NpoHu3BoAMTenedl Ha HepecT. B
pasHblE TOJBI I€TEPOTEHHOCTh MPOABIIACE MO pa3audHOMY Habopy
reHeTuYecKux 1 (eHernueckux Mapkepos. IIposeneHHbIE HCCIEMOBAHMS
MOKA3aJH, YTO HE BO BCEX CIydasx 0OHapy>KUBAETCsl CHHXPOHHOE CHIDKEHHE
WK yBEJIMYEHHeE IOKasaTeeii (heHeTHIecKkoro M NreHeTHYECKOro pasHooOpasusi.
B TO>e BpeMsi, C MOMOMIBIO IBYX METOZIOB HCCIEN0BAHUA OTMEYEHO, YTO KeTa
p. SlHa MMeeT CIIOXKHYI0 BHYTPHIIONYIALMNOHHYIO CTPYKTYpY, KOTOPYIO
HeOOXOAMMO YIUTBIBATH MPU [UIAHUPOBAHUW TPOMBICIIA M PHIOOBOJICTBA.

IlonynsuMOHHO-TeHETHYECKHE U (EHETHYECKHE HCCIEN0BAHNUA
CEBEPOOXOTOMOPCKOM KeThI TIPOBOAATCA O0lee ABYX AECATHICTHH. BB OTMEYEHBI
reHeTHYeCKHE M PeHETHIECKHE 0COOEHHOCTH LeNoro paaa nonyaiwmi (bauesckas,
1983, 1992, 2003 ; BukropoBckuii u 1p., 1986; Canvenkosa u ap., 1986; Makoeios,
Bauesckas, 1992; Maxkoenos, 1999; Aranosa u ap., 2002; Bono6Gyes u ap., 2005).
HecMOTps: Ha MPOJOIDKUTENBHBIE UCCIENOBAHUA, KETA, 3aXO/AINAsd Ha HEPECT B
HEKOTOPBIE PEKH MATEPUKOBOTO N0Gepekbs OXOTCKOro MOps, H3y4eHa (hparMeHTapHo,
a ee reHeTHYECKHUE U PEeHETHYECKHIE XapaKTEPUCTHKH OCHOBAHBI HA €3KErOJHBIX, HO
eIMHMYHBIX BEIOOpPKaX. VI3BeCTHO, 4TO 71 pAja MOMYIALMHI KEThI IAHHOTO PErHOHa
XapaKTepeH BbICOKHUI yPOBEHb IE€TEPOreHHOCTH, IIPOABIIAIOIIMICA B Pa3HbIE CPOKH
HepecToBOro xoa. I10CKOMbKy MOMyIALHH MOXKHO CYHTATh HE TOIBKO OCHOBHBIMH
€TMHULIAMM 3BOJTIOLIMOHHOTO MPOLECCa, HO M XO3AHCTBEHHO BAKHBIMH 00BEKTaMH
JIEATETHHOCTH, TO HH(OpMALWs 00 KX TEMIIOPATIbHOH N'eHETHHYECKOH U (heHeTHYECKOH
HEOHOPOXHOCTH SIBJIAETCS O4€Hb BAKHOMH 151 OpPraHH3aLMH PALHOHATIBHOIO TPOMBICIIA
¥ HCKyCCTBEHHOIO BOCTIPOU3BOACTBA. OTCYTCTBHE MOHBIX CBENIEHUH O TEHETHYECKOH
CTPYKTYpE TOM HJTH HHOH MOMYTISIAH LIEHHBIX MPOMBICIIOBBIX BU/IOB, 3a44CTYI0, PHBOIHUT
K OLIHOKAM IPH MX SKCIUTyaTaIUH U, KaK CJIECTBHE, K UX JIErpalaliiy.

K umc/ty oy st KeThl, CO ¢1ab0 H3y4EHHOM TEMIIOPAITbHOH NeHETHYECKOM
1 (PeHETHYECKOM H3MEHIMBOCTBIO, MOXKHO OTHECTH POU3BOIUTETICH, 3aX0MALINX HA
Hepecr B p. SHa (Tayiickas ryba, Oxorckoe Mope). Jlns 6omnee 4eTKoro npeacTaBIeHHs
0 BHYTPHIIONY/ALIMOHHOM OpraHu3anyy kethl p. Sxa B 2004-2005 rr. mpoBeaeHbI
HCCIEN0BAHMS, LIEbI0 KOTOPBIX OBLIO H3Y4YEHHE €€ TEMIIOPAIbHOM N'eHETHYECKOU 1
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deneTHYECKOH H3MEHYHBOCTH. BaHOCTb 3THX padoT BO3pAcTaeT B CBA3M C
YCHNMBAKOIIMMCS BITHAHHEM HCKYCCTBEHHOIO BOCIIPOM3BO/ICTBA M HHTEHCHBHOTO

TIPOMBIC/TA HA JAHHYO NOIJIALIAIO.
MATEPUAJT U METOJJUKA

C60op MaTepyaa MPOBOIMIICA B TEYEHHE BCETO IEPHO/IA HEPECTOBOW MHIDALMH
npousBomuTenel keTol B p. SlHa B 2004 12005 rr. [Tonmyueno 13 BHIOOPOK MBILIETHOH
TKAHH, KOTOPbIE 10 Havana GHOXUMHYECKOTO aHAIM3a XPAHWITH B JKUAKOM asote. C
[OMOIIBI0 37eKTpodope3a B MOIUAKPHIAMHIHOM refie 6buto uccienosano 10
depmenTHrIX cucteM (12 IOKYCOB): ManaTAeruaporeHasa (AyTUIHIMPOBAHHBIE
u3o0kycsl MDH-B1,2%), acniapraramusoTpasc(epasa (Iy IIHLAPOBAHHBIC H30OKYChI
s-AAT-1,2%), 6-docormoronaraeruaporesasa (noxkyc PGDH*), nakraraerniporenasa
(moxyc LDH-A1%*), Maymk-oH3uM (nokyc MEP-2*), sctepasa D (nokyc ESTD*),
cynepokcuanucmytasa (mokyc SOD-1*), dpochormokomyTasa (10Kyc PGM*),
rmauepon-3-gocdarnernaporerasa (;moxyc G3PDH-1*), usouurparaernaporesasa
(moxyc m-IDHP-1*). OxpacKy momHakpHIaMHIHbIX OIOKOB MPOBOIMITH I10 METOIMKAM,
ormcanHbiM paee (Manchenko, 1994).

I w3onokycuex map MDH-1,2; s-AAT-1,2 3Ha4eHHs aJUICAbHBIX 4aCTOT
PACCUMTAHBI, HCXOAA U3 NPEIONOKEHHS O MOTMMOP(HU3ME TONBKO OTHOTO JIOKyCa B
KAXKJIOM TIape, YTO MPHEMIIEMO TIPH HEBBICOKOM 4aCTOTE BCTPETHBIIMXCA BAPHAHTOB H
NOATBEPKACHO MPH PacueTe METOAOM MaKCHMAaJIbHOIO npasnononoous (Waples,
1992). IIpunsaToe HaMu 00O3HAYEHHE NOKYCOB M ajiesiell COOTBETCTBYET
HOMEHKJIAType FeHoB, Komupytomux bemku pri6 (Shaklee et al., 1990).

deHeTHYECKHE HCCIEI0BAHHA KEThl MPOBOJMIH OJHOBPEMEHHO C
reneTHueckume. Ha cemu yuacTkax Tena peiosr: mpeammasaidsas (111), MexmasHuiHas
(M), sarmasauemas (317) 30Ha ronoset, crmHoi (CIT) wxuposoi (OKII) mmasHukm,
sepxusis (BJI) u siokusst (HJT) onacTd XBOCTOBOTO MITABHHUKA) OTPE/IEIIAIH HalHe
(dpen «naTHA €CTHY ) WK OTCYTCTBHE ((PEH CIATEH HET») YEPHBIX MATCH (Maxoenos,
OpuuHHHMKOB, 1992).

CraTHcTHUECKYIO 00pabOTKy HNOMYYEHHBIX PE3YJIbTATOB IPOBOAMIIH C
noMoLIBIo makeTa mporpamm BIOSY'S-2. MaTeMaTHueCKyto OLEHKY (peHETHHECKOro
H TeHETHYEeCKOTo Pas3HooOpas3us MOMysilHid OCYLIECTBIANN HA OCHOBAHHH
mokasatens 4. CpelHHMH MOKas3aTelb FEHETHYECKOr0 M (PEHETHYECKOTO
pa3HooOpasus B BEIOOPKAX 32 OMH IOJI MOACUMTHIBAIIH KaK CPE/THIOIO0 B3BELICHHYIO
BesMapHy. JJOCTOBEPHOCTH Pa3/IMHHii OKa3aTeNel TeHETHIECKOTO M (heHETHIECKOTO
PasHOOOPas3HsA OTPENENSUTH C IOMOIIIBIO By CTOPOHHETO t-kprTepys CTbroneHTa s
HEe3aBUCHMBIX BHIOOPOK ¢ HepaBHbIME aucriepcrsamu (Kusorosekuid, 1991).

CaefigHHs: 0 CpPOKax M 00beMe COOpaHHOr0 MaTepHana, a TakkKe 4acTOThI
aenei v peHoB MPHUBEACHbI B TabmMax 1, 2.
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FEHETHYECKAS U ®EHETUYECKA S UISMEHYHMBOCTE KEThI

PE3VIJIbTATHI U OBCYXXIEHUE

l'enemuyeckas HeOOHOPOOHOCMb. JlaHHbBIE O 3HAYEHHAX aJlJIENbHBIX YaCTOT
M3y4YEHHBIX JIOKYCOB H TECT HA TOMOT€HHOCTb CBUAETE/ILCTBYIOT O TOM, YTO AHCKAs
KeTa, 3amenmas Ha Hepect B 2004-2005 rr, Obuta reHETHYECKH HEOAHOpoAHA. B
KXl TOJ MCCIEN0BAHUHN NeTEPOTEHHOCTDh IMPOABIANACH MO Pa3IHYHBIM
reHeTHyecKUM MapkepaM. B 2004 r. ona 6su1a o6Hapy:keHa no ESTD u LDH-A1
(y*=27,46 n, cootrBercTBenHo, 11,84, p<0,05), a 8 2005 r. — M0 MaaHK-IH3UMY
(7=16,643, p<0,05).

[TonapHoe cpaBHeHHE BbIOOpOK 2004 I TTOKA34JI0, YTO OTIMYHS MEXKITY KETOH,
B3aTOM U1 anamm3a 23.07 u 24.07, nabmromanuce no MEP-2 (7=6,686, p<0,05).
BriGopka npoussoauTenei ot 19.07.04 ornudanack ot Beex nocneayromux (23.07,
24.07,21.08) o ESTD (= 19,166; y*= 14,559, p<0,05; y*= 6,826). Kpome Toro, B
5TOM BBIOOpKE OBLIO 3a()UKCHPOBAHO HEOKHUAAHHO OOJBIOE KOIHIECTBO 0CODEH,
HECYIIMX PENKO BCTPEHAIOLIMMCA yV CEBEPOOXOTOMOpPCKOM KeThl amnens ESTD.
CoOTBETCTBEHHO, 0OOHAPY)KEHBI CTATHCTHYECKH 3HAYUMBIE OTIIMYHA MEXIY
TEOPETHIECKH PacCHUTaHHBIMHU 1o opMmyine Xapau-Banubepra u dpakTHaeckumMu
4acTOTaMH IeHOTHIIOB ( 1*=29,943, p<0,05) npu u30BITKE rOMO3UTOT H AchuUIMTE
reTepo3urot. Mexay BeiOopkaMu ketsi o1 23.07.04 1 21.08.04 reHeTHdeCKHE OTIIHYNA
Habmonamce mo LDH-A1 (y=10,774, p<0,05).

B 2005 r. otmiausa nposeumcs no MEP-2 mexny npoussogurensamy ot 18.07
u 26.08 (y*=8,193, p<0,05). ITo m-IDHP-1 oTnu4ua BHIABIEHBI MEXIY KETOH
soinoBnennHon 07.07 u 16.08 (y*=5,538, p<0,05).

YV AHCKOM KETBl OTMEYEHA HE TOJIBKO BHYTPHIrogoBasa IOCIYIIALHOHHAA
r€TEPOr¢HHOCTD, HO H MEXKTO10BAA.

Denemuueckas cemepozernocns, Cpeaiy HCCNENOBAHHBIX Y4ACTKOB TN KETHI
p. SlHa, Hauboee 4acTo MATHA BCTPEYATUCH HA )KHPOBOM, CTIHHHOM ITJTABHHKAX H
3ara3HUYHOM 00nacTH roynoBel. Pexke Bcero mposBisAnack NATHUCTOCTh Ha
TpeNTTIa3HAYHOM 00/1aCTH rOJIOBBI ¥ HYDKHEH JIONACTH XBOCTOBOIO IUIABHHKA

[To peHeTHueckuM mapameTpaM, Kak M MO T€HETHYECKHM, MPOSBHUIACH
reTepoOreHHOCTh BHIOOPOK B 00a roma mcciemoBanuit. Tak, B 2004 r. keta Obina
HeOAHOpOoAHA 1o vactore denos 30Hb BJI (¥*=9,096, p<0,01). B 2005 r.
reTepOreHHOCTH MPOSBUIIACK MO YacToTe (heHoB Tpex 30H: CIT (*=36,633, p<0,001),
BJI (y*=42,357, p<0,001), HJI (3*=38,67, p<0,001). HaubGonpmmuii Bxian B
0OHAPYXEHHYI0 HEOXHOPOTHOCTh BHOCHIH BbiOOpKH oT 18.07, 3.08 u 8.08. [Ipu
TTapHOM CPaBHEHMH BBIOOPOK 0Ka3as10Ch, YTO ITPOM3BOIUTEIIH, 3allI€ALIHE Ha HEPECT
18 MroNIs1, IOCTOBEPHO OTIIMYAMCH OT BCEX OCTaJIbHBIX 110 yacTore (eHos 30HbI BJI, a
1o yactote eros 30H61 HJI 0T Beex, kpome prib H3 BEIOOPOK, B3sAThIX 7.07 1 13.07.
Kera or 3.08 ornvuanach OT NMPOM3BOAMTENEH H3 BCEX APYTHX BHIOOPOK (3a
HCKIIOUeHHEM BIOOpKH oT 15.08) o gactote dhenos 30ub1 CI1. [To yacTore peHoB
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3onb1 HJI manHas BpIOOpKa OTIIMYAIACh OT BEIOOPOK 00JIe€ pAHHUX CPOKOB, ITPH 3TOM
OblIa CXOAHA ¢ ABYMsA mocieanumu. Bribopka, B3dras 8 aBrycra, JOCTOBEPHO
OTNIHYANack oT 4-X HIOILCKHX 1Mo yacTtore ¢enos 30Hb1 HJI 1 BeIbOpOK 01 13.07 1
18.07 no wacrore ¢eros 3o0ub BJI. Kera or 15.08 umena oTma4us ¢ BBIOOpKamu o1 7
H 13 mrons no yactore peros 30H CIT u HJI (Tabmn. 3).

Tabauna 3. y’~TecT Ha TOMOr€HHOCTH BRIOOPOK KeTHI p. SHa 10 (eHETHIECKAM NPH3HAKAM.
Table 3. y*-test for heterogeneity of samples of chum salmon from the Yana river by phonetic traits.

1307 [ 1807 | 2907 | 03.08 [ 08.08 | 15.08
Jarta Tl
07.07 0,559 3,786 3,021 18,301 %** 2,817 9,699%*
13.07 2,804 1,911 23,582%%* 1,662 10,795%*
18.07 0,087 10,590%* 0,044 2,779
29.07 12,531 %+ 0,003 3,816
03.08 9,548%* 2,377
08.08 2,839
BJI
07.07 0,275 7,088%* 0,389 0,064 2147 0,037
13.07 9,501 ** 2,240 1,070 5011* 0,904
18.07 19,697%+* 16,262+ 20,5]17%%* 15,400%#+
29.07 0,222 1,123 0,296
03.08 2,068 0,006
08.08 2,229
HJI
07.07 0,429 0,312 1,556 15,672%** 10,341%* 6,542*
13.07 2,510 0,533 11,640%** 7,661%* 4,664*
18.07 5,181% 20,995%** 12,559%** 12,559%+*
2907 8,333+* 5,465* 2,249
03.08 - 3,141
08.08 2,048

[pumeuanue: * - p<0,05, ** — p<0,01, ¥** - p<0,001.
Note: * — p<0,05, ** — p<0,01, *** - p<0,001.

TIenemuueckoe pasznoobpazue. ONHOM U3 BaKHEMINHUX NEHETHYECKUX
XapaKTEPHCTHK MOMYALMH, BAUAIOIKNX Ha aIalITUBHBIC BO3MOXKHOCTH IOCIEIHHX,
NPHHATO CYMTATH PEHETHYECKOE pasHooOpasue (¢ ). [Ipn X035UCTBEHHOM OCBOEHHH
MOMy/ALME BO3HHKAET OTIACHOCTH COKPAIIEHHS TeHETHYECKOTO PasHoo6pasys.
HaGnropeHue 3a OMHAMHMKON MOKAa3arelied reHETHYECKOTO H (hEHETHIECKOro
pa3HooOpa3us MO3BOJIAET CyIMTh O NPOLECCAaX, NPOUCXOAAIIHX B MOMYIALMAX
LEHHBIX MPOMBICTOBHIX BUAOB. [lomydeHHpIe 3HAYEHUS FEHETHYECKOTO
pasHO0Opa3Ka, XapaKTepU3yIOHKe KeTy p. SIHa, NpeACTaBIEHBI HA PUCYHKe 1.
B 2004 u 2005 rr. 3Ha4eHUs 4 HauboNee BapbUPOBAITH IO TPEM JIOKycaMm: s-AAT-
1,2*, MEP-2* u ESTD*(1,415, s=0,129-1,675, s=0,09; 1,285, s=0,136-1,683,
s=0,075; 1,436, s=0,127-1,940, s=0,075). I1o HEKOTOPBHIM (PEPMEHTHBIM CHCTEMAM
OTMEUYEHBI HE TONIbKO BHY TPHIOIOBbIE, HO M MEXXTOIOBEIE OT/IHYHA MOKa3aTeeH
reHETHYECKOTO PasHO0Opas3Hi.

CpenHue 3Ha4€HNs FeHETHIECKOTO Pa3sHo00pasks BapbHPOBAJH B IIPEAENaX OT
1,445 no 1,616 (puc. 1). Betbopka ketsi ot 19.07.04 ormmuanacek no ESTD yposxem
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reHETHIECKOTo pasHoobpasua (t=4,518; 3,708; 2,200, p<0,05) or Bcex nocnemyromux
(23.07, 24.07 u 21.08). B cBoro ouepenp BeiOOpka ot 21.08.04 o nokycy MEP-2
OTJIHYaIack OT BHIOOPOK, B3ATHIX 23.07 1 24.07 (t=3,217 1 2,090, p<0,05).
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Puc. 1. INokasarenn reHeTHUYECKOTO pasHOOOpasus.
Fig. 1. Indices of the genetic variability of chum salmon from the Yana river.

Cp&BHHTCHbHBIﬁ AHAIH3 CPCOHCB3BECIICHHBIX 3HAYECHHH U, TOTYYCHHBIX B
KaX bl roJl UCCIECAOBAHUM AHCKOH nmonyinAnHuH, moxKasaj, 4TO B LEJIOM,
MPOHU3BOAUTEIH KETRI, MPAKTHICCKH, HE OTIIMYaJIHCE.

Denemuuveckoe pasnoobpasue. PacnpeneneHue CpeaHUX 3HAYCHHH
nokaszarened GeHeTHIeCcKoro pasHoodpasus (4) KeTol p. SIHa moka3aHO Ha
pucyHke 2. Cpeay HCCIIeIOBAHHBIX YYaCTKOB Tella HAH0O0JI1ee BBICOKHMH CPEIHHE
3HauyeHuA u-kpurepusa B 2004 u 2005 rr. 6pmm guist 31, CIT u XKII, a campiMu
HU3KUMH — 1 HJL.
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Puc. 2. INokasarenu denernyeckoro pasnooOpasus (u) xerst p. Sxa.
Fig. 2. Indices of the phenetic variability of chum salmon from the Yana river.
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Kera 2004 r. pasznmuuanach Mo CPpEIHHAM 3HAYEHUAM U, PACCUUTAHHBIM /A
COBOKYTIHOCTH BCEX HCCIEAOBAHHBIX 30H (52,026, p<0,05). B 2005 r. cpenaue
3HAYEHHs IIOKa3aTeNs PasHo0Opas3us H3MEHAIHCh B TEYEHHE HEPECTOBOIO X0/1a. Tak,
CpeiHee 3HaYEHHE K, XapaKTEePHU3YIOLIee THCKUX NPOH3BoauTeNeH ot 18.07, 6bu10
Hauboee BeicokuM (1,89) 1 oTIIHUanoch 0T nokaszaTesieH, paCCYUTaHHbIX IS IPYTHX
BrIOOpoK. KeTa ot 3 1 8 aBrycTa HMea caMble HU3KHE 3Ha4eHHA y-KpHTepHa (1,54 u
1,51, COOTBETCTBEHHO ). DTH BBIOOPKH JOCTOBEPHO OTIIHYAIUCH OT BCEX JIPYTHX, HO
OBITH CXOTHBI MEXK Y coO0H (Tabm. 4).

Ta6nuna 4. OueHka JOCTOBEPHOCTH OTIHYHH 1O YactoraM (eHos (t-kpurepuii CTrioneHTa) B
BhibOpKax KeTwl p. SHa.

Table 4. Reliability of the differences on frequencies of phenes in samples chum salmon from the
Yana river.

No BHIGOpKH 2 3 4 5 6 7
[lata

1 07.07.05 0,672 | 3,146** 0,341 5,024%kx | 5 5p¥kk 0,442
2 13.07.05 2.750*%* 1,154 6,514%*%% | § 027Hk* 0,282
z 18.07.05 4,966%¥* | 13 (77%kk | ]2 355%*% | 3 929%*k*
4 29.07.05 6,759%*% | 7 ()29%*x* 1,097

5 03.08.05 1,387 8 214%%*
6 08.08.05 8,029%+%
7 15.08.05

[pumeuanne: * — p<0,05, ** - p<0,01, *** — p<0,001.
Note: * — p<0,05, ** - p<0,01, *** — p<0,001.

Pasmuuust mexxay npouspoguressiMi 2004 u 2005 rr. 1o cpeiHUM 3HaYEHUAM
u BbisBaeHsl o penam 30H I1IN (t=2,11, p<0,05), MI' (t=2,5, p<0,05), CII (t=2,33,
p<0,05) u HJI (t=4,723, p<0,001). Cpenree 3HaueHHE NOKA3aTENA PEHETHYECKOTO
pa3HooOpasus, BBIMHCIIEHHOE 10 COBOKYITHOCTH BCEX HCCIIEJOBAHHBIX 30H Y KETbI
2004 r., 6b110 BBIIE, YeM B 2005 1. (54,263, p<0,001).

OBCYX/IEHUE

[eHeTHYECKAs reTEPOreHHOCTD YaCTO BCTPEYAETCA IPH MCCIIEJOBAHHUH KEThI,
n00bIBacMOM B pekax MaTepukoBoro mobepexwst Oxorckoro mops, Kamuarku u
[Tpumopes. Hepemko oTMedanH pasMand MKy COBOKYITHOCTAMH IPOU3BOMTENIEH
KETbI, 3aXO/IAIHAMU JJI1 HEPECTA B OJHU U TE JKE€ PEKH, HO B pasHble roel. [1pu 3moM
MEXTOHOBbIE (DIYKTyaLHK 3HAUCHHH aJJIeTbHBIX YaCTOT HE BCETa ObLTH CHHXPOHHBI
(bageBckas, 1990, 1992; OmenvueHKo U Ap., 1992; Makoenos u ap., 1995; bauyesckas,
[TycToBoiit, 1996; Makoenos, 1999; BaueBckas, Bemwkanun, 2003). B 310 cBA3y,
oOHapykeHHE HEOTHOPOTHOCTH Y KeThI p. SHa B 2004 r. mo ESTD u LDH-A1, a B
2005 r. no MEP-2, no3Boss€T CYUTATD, YTO AaHHAS JTIOKAIbHAs ITONYIHILMA TaK Ke He
ABIETCS HCKMOUeHHEM. [ e HeTHYECKas FeTEPOTeHHOCTh €€ IPOMBICHOBbIX CKOTUIEHUH
B Pa3HbIE OBl MPOABUIIACH IO KOMIUIEKCY PA3IHYHBIX JIOKYCOB, PHYEM YPOBEHb
reHETHIECKHX PA3/IHHii BHIOOPOK, COOPaHHBIX B TEYEHHUE OFHOTO To/1a, OBLT HECKOILKO
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BBILIE, 4€M MEXKTy BEIOOPKAMH CMEXKHBIX JIET. AHAJIOTHYHBIE PE3Y/IbTaThl OTMEUCHBI U
no ¢eneruueckum rpusHakaM. COBOKYITHOCTH IIPOM3BOAHMTENIEH, 3aXO/UIIIHX B
KOHKPETHYIO HEPECTOBYIO PEKY B Pa3HbIE rO/ibl, HHOTZA OTIHYAIMCh IPYT OT ApyTa
(Aramoga u ap., 2002; Bemwkanus, [TyctoBoiit, 2000). Pe3ynsraTs nomynsupoHHO-
(peHeTHUECKOTO MCCIIEOBAaHHA KETHI P. SlHA mokasajn cienyomee: B 2005
HEOIHOPOIHOCTD TTPOSABHMIIACK 10 9acToTaM (eHoB Ha 3oHax CIT, BJIu HJI, 8 2004 -
b 110 yactore (peHa 30u61 BJ1L

OnHO# U3 MPUYUH, BIMAIONIUX Ha HOPMAPOBAHHE T€HETHYECKOH M (PEHETHIECKOM
HEOTHOPOIHOCTH, TIPOSIBJISIOLIEHCS B Pa3HbIe TOBI 110 Pa3THIHOMY HabOpy MapKepoB,
SBIAETCA M3MEHYMBOCTh YCJIOBHH OKPYXKAIOMEH CPepl, B KOTOPBIX MPOHCXOMMT
MHKYOauus UKphI, a 3aTEM Pa3sBUTHE MOJOIH. [IpHYMHON ke MEXroaoBOH
nuddepeHIHALNH, T0-BHIHMOMY, MOXKET OBITh HaaU4YHE BHYTPUCE30HHOH
TEMITOPAJTBHON HEOAHOPOJHOCTH.

Cnenyer otMeTuTh, 4T0 B 2004 I reTEpOreHHOCTh MPOABHIIACE MEXIY
BHIOOPKAMHM KETHI CEPEMHBI M KOHIIA HEPECTOBOro Xoz1a. B 1o e Bpems, oTiuyus
HAOMIONANIMCH U MEXKIY BHIOOPKAMM, OTHOCSAIITHMHCS K OMHOMY NEPHO/LY HEPECTOBOM
murpaimy. bonee TOro, OTMEYEHBI JOCTOBEPHBIE PA3IHYHs MEXIY BBIOOPKAMH,
coOpaHHbIMH Yepe3 AeHb. B 2005 . reHeTHYECKas HEOAHOPOAHOCTh MPOABUIIACK TI0
MEP-2 mex iy BbIOOpKaMu cepeIMHbI H KOHLA aHAIPOMHOM MUTpaluH, a no m-[DHP-
1 oTM¥anack KeTa Hadasia ¥ KOHIIa X071a.

ITo penetndeckum mpusHakam (3oua HJT) B 2004 1. pasmuyanuch BHIOOPKH,
XapaKTEPU3YIOIIHE KETY CEPCAMHBI H MOCTeTHEH (pa3hl HEPECTOBOH MHIDALHH.
B 2005 r. Hanbonee 060co0NEeHHOM 0Ka3aaach KETa CEPEHHbI HEPECTOBOTO X0/a.
Omna ommM4anack oT BBIOOPOK, OTHOCAIMXCSA K NEPBOH MOJIOBUHE M 3aKITFOUMTEIbHOMY
TNIEPHO/TY AHAPOMHON MHIDALIHH.

OOHapyXeHHbIE OTIHYHA MEXAY BHIOOPKaAMH SHCKOH KETBI, KaK IO
TEeHETHYECKHM, TaK ¥ 10 (PeHETHUECKIM MPHU3HAKAM HE MMEJTH YETKO BRIPRKEHHOM CBA3H
CO CPOKaMM XO0ja MpOHM3BoAMTeNed Ha HepecT. Ilo-Bumumomy, Habmoxaemas
reHeTHYecKas B (peHeTHYeCKas HEOMHOPOAHOCTb B PA3HBIX IMOMY/IALMAX KETHI
CEBEPOOXOTOMOPCKOTO MOOEpeXkbss HMEET HE OJMHAKOBBIE MpHYHMHBL. Hampumep,
FEHETHYECKYI0O HEOTHOPOAHOCTh TAyMCKOM KETHI MOXKHO COOTHECTH C HAITMIHEM
ce3onnsix pac (bayeBckas, Benwxanun, 2003). HanpoTus, reTeporeHHOCTS,
BBIABJIEHHAA Y AIMCKOM KETHI B TCUCHUE HEPECTOBOM MUIPalMH, CKOPEE BCEr0, HMeNa
CTyYaifHbIA XapaKTep U He CBA3aHA C HAIMYHMEM CE30HHBIX FPYNMHPOBOK (Makoe/oB,
Bauesckas, 1992). CymecTByOmue CBeACHUS 0 OHONOTHH KETHI P. SIHa 103BOJIAIOT
OTHECTH €€ K TPyIIle MOMy/IsLHii, Y KOTOPBIX FeHeTH4YecKas H (eHeTHIeCKas
HEOJHOPOJHOCTBH HE CBA3aHA C CE30HHBIMH IPYIITTMPOBKAMH.

[TpoBeneHHBIE HCCTIEOBAHKS MOKA3AIIH, YTO JAJIEKO HE BO BCEX CITy4asx MOKHO
NPOCIEIUTH CHHXPOHHOE M3MEHEHHE [TokasaTelell GeHeTHIECKOH i FeHETHIECKOH
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M3MEHYMBOCTH. AHATIOTHYIHBIE PE3YNIBTATHI ITONYyYEHbI [IPH HCCIIENOBAHHH TOPOYIIH
(Aramnosa, ITycToBo#T, 1999; Mexoxepun, 1989; Beacham, Withler, 1987). B Toxe
BpPEMS T€HETHYECKas ¥ (PEHETHYECKAs HEOTHOPOAHOCTD, IO-BUAMMOMY, OTPaXKAET
CNIOKHYIO BHY TPH-TIONYIISIMOHHYIO CTPYKTYPY SAHCKO#H KeTsl. [lonynsigu, umeromue
BBICOKMH YPOBEHb TEMIOPANbHOH IeTEPOreHHOCTH, HCIONb3yEMBIE A
HUCKYCCTBEHHOTO BOCIPOM3BOACTBA JOJDKHBI HAXOZHTHCS IO MOCTOSHHBIM
Habmonerrem. CO0p MONOBBIX MPOAYKTOB HEOOXOMHUMO OCYIECTBIIATS Ha HPOTSHKEHHH
BCEro HEPECTOBOIO XOJa, @& HE OrPAaHUYMBATHCS MCIONB30BAHUEM JIMIIbL YaCTH
renooraa (Antyxos, 1974, 1995). K coxanenuio, 370 06CTOATENLCTBO HA
PHIOOBOIHBIX 3aBOJAX HEPEIKO HTHOPHUPYIOT, YTO IPHUBOIMT K JAETPAJIALIMH Oy IS,

AMILTHTY/Ia 3HAYCHUH T€HETHIECKOTO pasHooOpa3us HeBenuka. Tem He MeHee,
TIPH MTAPHOM COTIOCTAB/IEHMH BHIOOPOK KETHI PA3HBIX JIET, @ TAKKE BHYTPH OMHOIO Iojia,
10 HEKOTOPHIM (PEPMEHTHBIM CHCTEMAaM HAOFONAIOTCA OTIHYHA.

KeTa p. SIna npesacrapnsaer coboi cMEmaHHYO MOMYIISILHIO, KOTOPAsA COCTOUT
M3 MPOU3BOMAUTENIEM €CTECTBEHHOTO U MCKYCCTBEHHOIO BOCIPOH3BOICTBA.
B OonbmmHCTBE CTydaeB B MCCIEIOBAHHBIX BHIOOPKAaX HAOIHOaeMbIe pacrpe/eneHus
FE€HOTHIIOB COOTBETCTBYIOT TEOPETHYECKH OXKHIAEMbIM, T.€. HAXOAATCA B PABHOBECHH
Xapnu-BaitnOepra. OOHapyeHHOE OTKIOHEHHE OT PABHOBECHS B BBIOOPKE OT
19.07.04 no ESTD noka3biBaeT 3HAYUTETbHBINA H30BITOK TOMO3HIOT H HEIOCTATOK
rerepo3urotT. Ha oCHOBaHMM 4ero MO>KHO NMPEATIONOKHTh, YTO MPH PHIGOBOIHBIX
npoueccax, B HEKOTOPHIX Cly4asX, NPOUCXOAUT OTOOpP B MOJIB3Y MEHee
PacnpoCTPaHEHHOTO aJUIeIs MO YKa3aHHOMY JIOKYCY.

AHaNOrWYHBIE PE3YIBTATHI MOMYYEHBI C TOMOLIBI0 PEHETHYECKOTO MOIX0/A,
HO 1o (peHETHYECKHM MapaMeTpaM pa3Max H3MEHYHBOCTH OBLT HECKONIBKO 60TbIIe,
4eM 1o reHeTHiecKuM. B 2004 r. peneTrueckoe pa3HooOpasue B KOHLE HEPECTOBOTO
xozia Ob1710 BBIIIE, YeM B cepenuHe. B 2005 rn HanGonbinee 3Ha4eHue | 3a)UKCHPOBAHO
B BEIDOPKE, XapakTepH3yronieH peid cepeiuHbI aHaJpOMHOM MUTpaLuH. Kpowme Toro,
BBIOOPKH CEPEMHBI HEPECTOBOTO X0JIa Pa3IMYaHCh MEXTY co60i. OmHaKo cremyeT
OTMETHUTB, 9TO B 00a I'0j1a HCCIIEAOBAHHH K KOHITY Xoa (eHeTHUecKoe pasHooOpasne
peib Bo3pactano. Tem He MeHee, O CPEIHUM 3HAYEHHAM 4, PACCYMTAHHBIM T10
COBOKYTIHOCTH BCEX (PEHETHUECKUX MPU3HAKOB, OOHAPYKEHbI MEKIOIOBbIE PA3IHYHA.

HecmoTps Ha OTHOCHTENBHO ATUTENBHBIH IIEPUO/L BO3ACHCTBHS HCKYCCTBEHHOTO
BOCIPOHM3BOJICTBA HA STHCKYFO MOIYIIALIHIO, YPOBEHb Pa3HOOOpa3Hs HAXOMUTCS B NIPEAIEITax,
COTOCTABHMBIX C HAOMIONAEMBIM 0 Ha4asia PIOOBOIHOM AEATEIBHOCTH.

BbIBO/IbI

1. BoisBieHHBIE OTIMYHA MEXK Ty BEIOOPKAMH Pa3HOTO BPEMEHH HEPECTOBOH
MHIPalyH, KAK 10 FEHETHYECKUM, TaK M 10 ()eHETHIECKUM NPH3HAKAM HE UMEJTH YETKO
BBIPLKEHHOM CBA3H CO CPOKAMM 3aX0/1a TPOMBICIIOBBIX CKOTUIEHHMM KeThI B p. SHa.
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2. B pasHbie rofisl TeTepOreHHOCTh MPOSBILNIACH TI0 Pa3sIHYHOMY Habopy
reHeTHYecKux U peHetrndeckux mapkepoB. JluddepeHnmanus BEIOOPOK B peaenax
OJTHOIO roia OBLJIa HECKOJIBKO BBIIIE, YEM MEXK/TY BHIOOPKAMH CMEKHBIX JIET.

3. CHIDKEHHE WJTH YBEJIMIeHHUE TIOKa3aTeneH (PeHETHIECKOr0 M TeHETHYECKOTO
pasHOOOpa3Hst MOTYT IPOUCXOIMTE ACHHXPOHHO.

4, Tlomynauuy, B KOTOPHIX OTMEYEH BBICOKHH YPOBEHb TEMIIOPAIbHOH
HEOMHOPOIHOCTH, H IMOABEPrarolIHecs NMPH 3TOM BO3JAECHCTBHIO MPOMBICIA H
HCKYCCTBEHHOTO BOCITPOM3BOACTBA, JOJKHBI HAXOAUTBCSA MOJ MOCTOSHHBIM
HaOmoneHueM. [Tpombicen B cOOp MOMOBBIX MPOAYKTOB A PHIOOBOAHBIX HENEH
CNeyeT OCYIIECTBIATh PABHOMEPHO B TEUEHHUE BCET0 NIEPHOAA HEPECTOBOIO XO/1a.
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TI'EHETHYECKAS H ®EHETUYECKA S UBMEHYHUBOCTD KEThI

GENETIC AND PHENETIC VARIABILITY OF CHUM SALMON
ONCORHYNCHUS KETA (WALBAUM) FROM THE YANA RIVER
(CONTINENTAL COAST OF THE OKHOTSK SEA)
© 2007 y. L.T. Bachevskaya, G.A. Agapova, N.N. Ustalkova
Institute of Biological Problems of the North Far East Division
Russian Academy of Science, Magadan
The genetic and phonetic variability of chum salmon from the Yana river were
studied. The interpopulation heterogeneity between the samplings of the different
migration periods was found. The found differences both genetic and phenetic
had no marked connection to the spawning time. The heterogeneity was expressed
by different sets of genetic and phonetic markers and different years. The study
revealed that the synchronous decline or increase in genetic and phonetic variability
did not occur in all cases. Simultaneously two methods revealed that the chum
salmon from the Yana river possesses a complex intrapopulation structure, which

fact should be beared in mind when traders and fish-breeding are planned.
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