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Genetic Characteristics of Chum Salmon Populations in
Moheji River and its Adjacent Sea Waters

Makoto MaTsuoka*, Atsushi YosaIDA*
and Fumio Yamazakr*

Abstract

Genetic characteristics of chum salmon populations in Moheji River and its adjacent sea
waters were compared with those of other populations in eastern Hokkaido using starch gel
electrophoresis.

Allelic frequencies of two loci, Ldk-1 and Idh-2 indicated that the genetic structure of
Moheji population was different from these of other populations in Hokkaido.

This difference was discussed from the view point of the function of local private
hatchery of the Moheji River in which artificial releasing of chum salmon has been done since
1880.

FB)IENR DB MR~ w4 & (Oncorhynchus keta) TiX, ABBIRBANLTHER)E
IRENET LTIERZBREL, 20EMR R > L BENERYEFE 2 EXTFEENE &
HoBEGREBR L ETT5FR & LT, EHYERT SBEEOHEN, LRSSy ST
FERH DD, “hbOEEEBENE L OBRATRHARICDEYD L HE LR D B, 1960 4
D RE LU BRKEEL AT 1V ¥4 2802, BRCBETRAHATELOT, 2o
HED X 2 EMBEEHMRIBEE CRELfTbh T35,

AAOHNCH LT %> ey EHkOWTh, KE - BER (1979; 1981), Okazaki (1982) @
HBEVRD Y, WO ABEAERER (LDH), 1 v 7 = vBARER (IDH) 71 ¥ ¥4 &
o TEAREH ST LR EREL TS, R SEE T, BRI LT 5%
ODHERZOWTHBIT LT 58, BERATCHIBNEENTZD b & v 5 #iE (Okazaki,
1982) B35 b DD, dbiEESEL LCBELERIIRS 1o0ERLELbh5E LT3
(KRB - R, 1981; Okazaki, 1982), L#:L ZhbHORE TR, HBREHF D> =47 EMicow
<k, FFN, =—35» 2, BERENOSFENILHRNGR TR LY, ¥ cBBEkicE <
DT L DEE 7oy, BRI O BIH)I, ATE/LHF /B 13 4 (1880) 7
LEREOFCHDLh, MBEDY ey ry BREMEFIRTELD, ZoBBIERLHELMCEH
Twie,
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ABRIZAG Y v r £, REECECEDINCE E L A EER ORIHIRE RS
NOEEFCHEIRCBEGEOFHLREL, &4, HO)IIEF (Moheji River) K OEIHR
EZEM (Moheji Coastal Water) & Lz, Zhb0%ER & BT 5700, BEREOBER, fHx, B
0%, HRBREOTEMCHE SN BEROER), =—5 » 7)ICHELLBEEY, &40
HIBEME LCAVT, v ey r SR HE Uil Fig 11, #3#5E Uk, Bk Tablel
R L 7,

Fig.1. Map of Hokkaido showing the sam-
pling sites.
(1) Ohmu, (2) Abashiri, (3) Shibetsu,
(4) Bekkai, (5) Shiranuka, (6) Ha-
kodate, (7) Moheji, (8) Shibetsu River,
(9) Yurap R., (10) Moheji R., (11) Ha-
kodate Bay. Chum salmon were collected
at the coastal waters of (1), (2), (3), (4), (5)
and (7), and 3 rivers of (8), (9) and (10).

et r AHERSRRETAETCEE IR, B L LUHREHBO—S 2 Ak, bELD
ML, kB &89 ¥ CHRERE L BIIMKSET v 7 v (BXEZ Amylan) % B\,
BBRyVETF v 7 v RER 12% L L, BEK LBEE L, ML TE- 7 E8%K i, &) LDH
M & LT Ridgway et al. (1970) O#£& ¥, FEIDH & L€ 0.1 M ¢-APE pH 6.9 (Clayton and
Tretiak, 1972) &M\ 7o, KBAFRNL, HERFL TWiIcBBo—McHBOBA 4 v K%
R, EVEy P ThEY=F4XLNHE, BEREL T, BEEECBOLAZAMEE YKL
R, hE s AricHA Lk, &EE, 00C, 4mA/cm? OB T 3BT/ » Te

LDH & IDH 7 41 v %4 A O%EH X, Shaw and Prasad (1970) #3kB LCH\ 7,

BIETFERCHILERT O®A 3 Okazaki (1982) i by, BETFHEIRRA» SEERD
2o

# #

o LDH 0 3 &hgix Fig. 2 1wk L7z, LDH 7 1 ¥ ¥ 4 a3 2 BETFE Ldk-1, -2 =X X
n, BEfo Ldh-1122 >OMIERET a, b SR SR, O IDH 0@ & Fig. 3 ioR
Lice 2hEDIDH 74 V4 &4 8 — /2 2 BEFE Idh-1, -2 iR s h, Fic Idh-2125
DOOXIEETF a, b, e, d, e ¥AEETHZ I - THHATE I,
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Table 1. Details of sampling sites and date of chum salmon

used.

Sampling sites Station Date No. of fish

Moheji R. Nov. 8,85 17

Sep. 29, 86 21

Oct. 16, 86 19

Nov. 12, 86 24

13, 86 21

Total 102

Moheji C. Oct. 11, 85 22

Nov. 6, 85 16

Sep. 25, 86 20

Oct. 1, 86 30

21, 86 17

25, 86 31

Nov. 11, 86 21

Total 157

Okhotsk Ohmu C. Sep. 29, 85 6

Nov. 20, 85 6

Abashiri C. Sep. 25, 85 6

Nov. 14, 85 6

Nemuro Shibetsu R. Oct. 6, 85 12

Nov. 14, 85 6

Shibetsu C. Sep. 22, 85 12

Oct. 6, 85 6

Bekkai C. Sep. 16, 85 6

Oct. 4, 85 6

Nov. 11, 85 6

Total 54

Shiranuka C. Sep. 24, 85 6

Oct. 30, 85 6

Nov. 11, 85 6

Total 18

Yurap R. Nov. 25, 84 92

R=River, C=Coastal water

LR O LB RIZB RS EATIT IR 5 o, RAHMOREREL 85,86 HEREDO IO ED
®C, RUHIPLEEN, BEEEMCHE L CRUBBREN, mELSbeE00 3£H
E L, BEOEGK, BR -fEra&b¥ictt—v &0, B JErSbRclEEM,
FREOBEERD 3EME L, chbie=—7 v 7)IIERT N2 i TEFCEEHERO L
BEfTieotc, WTEho®EM L BEER, Hardy-Weinberg O &R IC X HHIFMHE L X <HELIL
#oo 85, 86 ED R HERMIT 1 EFIC ¥ &L DA BT OWT Y, FRECERETFHRECER
BBHEDED CRERT R >R, FREER o7, T, LEMIRE EdicAt+— v 7 £H,
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Fig. 2. LDH isozyme patterns of skeletal mus- Fig. 3. IDH isozyme patterns of liver in chum
cle in chum salmon. salmon.
* indicates genotypes of Ldh-I locus. * indicates genotypes of Idh-2 locus.

MEEMAO 2 H AN DT S RIS TR T - ks B, - BIER o Idh-2-a TEMC
EEDAD SR, ZHIMEERD VD o bt R 0 AT RE L Ebh b, AL EED
WA (KB - BER, 1981, Okazaki, 1982) k5 4+ —v 7, BREWEHAD, Ldh-I-a, Idh-2-a,
2b DBETHES Table 2 IR L (ERROBEICRIT D 44k — v 7 LIXFE SR 2 b AR,
M & AR 2 SRS A O MR Z X F), AEIC L 2 BIEFREOMED, £ ToHE THR
OFFEHRE L RAMICERE > TEWEEWOT, ZOMBPARIRLBEETFHEDCMEL LTHY
7o fE & & %7,

L b 7R 2w, Ldh-1, Idh-2 O & FLEET OBEFHE X Table 3 iR L, Ldh-1 O
HIAET a O, HE LTI, 0.833-0917 TH LD L, RilHIER L 0.632-0.659
LK, 2—5 o FNEEFOFREDOELR R LT, [dh-2 OXLEET a, b OFHETHTAD
b, aCIREET 0417-0582 Ik L, M TiE 0.675-0.730 & &<, /b CIREHE T 0.313-
0472 1%t L, 70T 0.245-0.255 S {EVER R LI, =—F » 7JIIEREHEOMOELRL
Ty

coXd, BUWENEHREA TR ZOBETHARECAZINEVAHLLEDLRLDOT,
Ldh-1-a, Idh-2-a, -2-b ® 3 FBETFHEYAVT, FrSEDET HRELTR -7, BEH
ik, BER (1980) ¥ EE I Lic, FEFMD tREDOETR L ¥ £ 5T Table 4 KR LTz, Kl
SEMIIMO 4 EFE, SHTBEFO I b b N1 2THEEEND D, BICRE, H

Table 2. Comparison of allelic frequencies at the Ldh-I-a, Idk-2-a and Idh-2-
b of Okhotsk and Nemuro populations.

Ldh-1-a Idh-2-a Idh-2b reference
Okhotsk 0.833 0.582 0.313 Present
Nemuro 0.843 0.499 0.389 study
Okhotsk 0.726-0.929 0.429-0.516 0.331-0.550 Kijima et al.
Nemuro 0.806-0.831 0.468-0.613 0.355-0.468 (1981)
Okhotsk 0.854-0.949 0.433-0.527 0.287-0.408 Okazaki
Nemuro 0.843-0.849 0.469-0.505 0.388-0.414 (1982)
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Table 3. Gene frequencies at the Ldh-1 and Idh-2 loci of 7 populathons.

population N Ldh-1-a Idh-2-a 1dh-2-b Idh-2¢ Idh-24d Idn-2e

Moheji 259 0649 0.697 0.251 0.004 0.044 0.004
4£0021*  +0020  +0019  +0003  +0009  +0.003
Moheji R, 102 0.632 0.730 0.245 0.005 0.015 0.005
40034 +0031  +0.030  +0005  +0.009 0005
Moheji C. 157  0.659 0.675 0.255 0.003 0.064 0.003
£0.027  +0026  +0025  +0003  +00l4  +0.003
Okhotsk 24 0833 0.582 0.313 0.063 0.042 _
40054  +0071  +0067  +0035  +0.029
Nemuro 54 0843 0.499 0.389 0.028 0.065 0.019
+£0035  +0048  +0.047  +0016  +0024  +0013
Shiranuka 18 0917 0.417 0472 S 0.111 —
+0.046  +0082  +0.083 +0.052
Yurap R. 92 075 0.631 0.315 — 0.034 -
+£0032  +0036  +0035 +£0.014

* Standard error
R =River, C=Coastal water

Table 4. Matrix of t-test among 7 populations.

population 1 2 3 4 5 6 7
1. Moheji
2. Moheji R. —
3. Moheji C. - —
4. Okhotsk + + +
5. Nemuro # # + ~
6. Shiranuka + # # - -
7. Yurap R. + + + - + #+

+ : Number of alleles that show the significant difference.
— : No difference.
R=River, C=Coastal water

BER L IREBCHB VR TONTBET CTEEEND -1,

= =

KRE - B (1979) 1%, dLBEOFBI, =—3 » 7)), BERE)Ne>wT Ldh-1 & Idh-2 ©
HUYBGCFHEEYRLTWS, FhICX 5L, Ldh-1-a3 0.733-0.955, Idh-2-a 1% 0.500-0.649,
Idh-2-b 12 0.351-0.494 X\ 5 fERTRL, AFETHRD bhicRUBENORETHE & OlicE
ENRFED LIl FRASBEER (1981) i, Jb#mE o 16 I)ilicov TRk O BEHBT 21T/ -
T\ b, FOfERE, Ldh-I-a 13 0.726-0.929, Idh-2-a i3 0.429-0.635, Idh-2-b i3 0.195-0.500 (31
AT 0.195 EL, T hukiE 0.327-0.500) T, BUHER & —BERNAD Lhic\ 8
EbHBN, HLOFETERIED LRI, —F Okazaki (1982) (X, JL¥gED 14 FJI[iz-o\~
TREDO BN % T\, Ldh-I-a i3 0.829-0.949, Idh-2-a 3. 0.433-0.606, Idh-2-b 1% 0.272-0.435
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L, ThIZKOBECRIMER L IZRRED LI, ChETORE LAWFROBEELE
ELTAS L, RMIRORIMBRCER TS ey r £, BRXILDELCEESR
TREAXLIAERFE)D> v 4y £ DS LIXBENERICERA DL Z Ldbhote, &
NHEDOHBIZ I TIE, BEOHESHOMINEOWTEITFRLA TV BBFDEI v, ULk
b, BRESCE CTIAVEOBRREIRT S > v+ r EF OB GEHIERIC OV TORE AR
MRATDTTH 5,

REBE (1981) X, AXLEEOTNIZ1 DD/ AV —FRTHZENTELEHEL T
b, TOEMBE LT, BEKRKIZENCTbR TV 5D RERE O ALK BEFRRN X
h, BENEB RO RRHBER L LR o & L BB TV B, & 7z Okazaki (1982)
b, ERAECRELELER)SEFMCHEENERLBD b L Lood, JtEERE
5 & L CBEMBBICHIRC X 2R AZRED bRV EBEL TV B, LA LEARER TR
b L O ER, Ldh-1, Idh-2 o 2 FEHS¥IE 5 L ERER D 5\ 13JLEEE O fl o i
DEBLIR - TBENAREFZ LRBELHTH S, CoBEHE LT, B ToAT
BACERAILBE TR O FEL 1 othdbh, BELMAIICKET S L RAOBE Y i
LTCEkDdDEELLRS,

APFRTE, BIBERLRERICBERL 1EME LT, RiFIcRs LEETF
BESVOEBNRALRS, 2T, 4 FRHORIMIIC BRI HOMBEIThbh (s
Y2DEBEE:LWD, BEBAIERLEEE MTHbh3 LThEZ 0%, BOf)EFR0
BETHAELEFEFO TN EZRN LT EE LB, SOAKDOWTIE, Hilko
BELHOFRARERYER T L b S5BE RN cBAENLETH 3,

& 3

KPR ELTIE 5 wh e » THRIBHENE TH I dbiB B K KBS M SRS, ILH6
BYFCRHHOBEEL I T, ¥, HEBOBERBI L CUW Rk A¥ERaS by —am
ODHHBEARBHEZ YR LD L THMABORE, KR, B EE O KoK RERH
HEoBk, LHEEITETRLBEEYROER, RURAFTREFECYBEOLEETC
D bREE AL ET,

X #k
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