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On Relative Growth of Chum Salmon Fry
ONCORHYNCHUS KETA WALBAUM

Yasuji Kanno and Tkusdé Hamar

Abstract

Ontogenetic relative growth of chum salmon fry was studied after the
allometric formula, y=>bx*. On December 17, 1966, artificial fertilization was
carried out by an usual dry method using two mature females and one mature
male caught in the Yurappu river, Hokkaido. Eggs and hatched fry were reared
at a temperature of 4°C to 8°C in two lots of separate broods. During the ex-
periment on fry, 20 specimens were sampled from each brood eight times at some
intervals. As to the specimens, standard body length (BL) and 4 lengths of body
part, i. e. eye diameter (ED), head length (HL), preanal length (PL), trunk
length (TL), were measured and their relation to BL were calculaed by means
of the least square method.

The results are summarized as follows: ED/BL relation is divided into
three stages, ED shows bradyauxesis in the first stage, tachyauxesis in the third
stage, and the critical period which appears at 40-50 days after hatching is found
between the two stages. HL/BL relation does not show a straight line but a
curved line similar to a parabola. PL/BL relation is divided into three stages by
two critical points which appear at 40 days and 60 days respectively after hatching.
PL shows isauxesis, tachyauxesis and bradyauxesis in respective stages. TL/BL
relation from 40 days after hatching till the end of the experiment has no critical
point, and TL shows bradyauxesis.

Differences of allometry between two broods were statistically examined by
the analysis of covariance. As for the results, significant differences were generally
recognized in both the slope and the position, i.e. the slope differences were
significant in ED/BL (the Ist and 3rd stages) and PL/BL (the 1st and 2nd stages)
and the positional differences were significant in ED/BL (the 3rd stage), PL/BL
(the 1st, 2nd and 3rd stages) and TL/BL relations.

Furtheremore, the body length of fry derived from the big adult was larger

- than that from the small adult on critical points. This fact might exhibit that
critical point was more closely related to time factor than to the size of fish.
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RIEFERETD 5 100, HRRIATRER: OBRT RN b b, EELIZL u P rOMA
2E T AR WRECHETIV OhOEERBBTI LB TN, KK ZOKELEE
T 2o AXIKLDL, HIECERLHHZBD - 1A IR A REIRBIEES 1 & ORI/ M
Eiex LIRS Bt L kY 5,
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BRIz Y v F rREfAIL, 1966 4E12 B 17 RALilBl=~ 5 o AICHE LM 2 B, #1 B0/
(Table 1) HRT 2 & DT, FPHCHBHEIC L Y ATSREEFIV, 2R 2t ARAETHBBL
ENTHELIL D TH 5, IBOFATFIIBLRICT 54 400 O ABLO L\ 2 BOFEHRICA
, KB 3~4°C 857 31 DARDBKT ZAETCREL THL -1, BAOHERILABTH -
12h3, C OREOKEE(IZ 4~8°C ThH b, HEHSHEL ML 51 BLIEIITE, &Y 292K
o R e — RIS A 10, HADETHMI STRMICDI 512, COMZNENROABL D
8 BIOFAMM 2 17/ BIEELR E Uiz, 1EAORGEIZ20RETS 3,

HADOREMALIZRD 5T TH 5.
& (BL) Wi 6 FEHEB KRBT COR X
ELF9RAR (PL) Wsd SRELM R coE R
HE (HL) Yisiab 5 B EME T TOR 2
fR%& (ED) EORIE DI - RO R RE
A& (TL) EERAE» S IMPRI CORS (PL-HL)

PZRBEH, B v Voo~ 20, 1/10mm BALCHET 2 BEE T o 770 ZEND
@ 3 AR T BRI EIBVRABD 2 »ic, FREOBMEIZFTE - THZL,

BRZRICTIFAE (A BIBET3) Crig, FRITHT 5585 B ORRE % xRk
CREL, ZORRE SN IIEREHMCHRER y=b* 2FE L, RO 2DEROEE BN
TR L ORDI, TP RCTIFABBICHREDERLRNT 31201, LROESESS
TOWTHEBIDRE & LB DE 2 e 8Mrikic L b REL I,

Table 1. Biological measurements of the adult chum salmon caught in the Yurappu
River on 17 December, 1966
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B ? 3 623 19 118 400 282 38 2380 440 5.94
F) 5 712 27 155 466 311 62 4000
& ®

ED/BL OMpFIL, WLk 40 B 5 50 HETOE 2 HREic sMic M B LA T2 5 (Fig
Do 813 FME#40 BET) 13 £(A)=0.816, %(B)=0.928 CHHE (bradyauxesis) Td Y,
% 33 (50-80H) iz 2(A)=1.073, %(B)=1.120 CLLHIMRE (tachyauxesis) T 3, L 14L&
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Table 2. Average of body measurements in an age group

Brood A

Age(days) | Individual | Body length gieye . | Head length 11’;;;131 lle‘;“g‘;ﬁ

number (mm) (mm) (mm) (mm) (mam)

10 20 237.14 1.89 | 17.940.44 159.841.33
20 20 273.84 3.17 | 20.140.21 185.142.76
28 20 201.14 4.90 | 22.34.0.42 197.513.73
40 20 319.84 4.53 | 22.84.0.49 68.94-1.64 219.74-3.63 150.84-2.87
50 20 | 333.64 3.26 | 26.3-10.53 80.24.0.94 232.61-2.66 152.44.2.35
61 20 352.24- 2.46 | 27.64.0.44 88.241.00 248.61.2.28 160.4.-2.24
73 20 371.84 6.00| 30.640.36 94.74.1.03 262.54-3.41 167.813.16
87 20 423.7414.84 | 34.940.79 | 107.342.29 294.51.9.66 187.24.7.71
Brood B

Age(days) | [ndividual | Body length giade . | Head length ligffg‘t‘ﬁl Il;;“gliﬁ

number (mm) (mm) (mm) (mm) (mm)

10 20 219.24-4.37 | 16.640.57 148.61-3.20
20 20 246.2.16.87 | 18.84.0.49 166.6+4.59
28 20 277.14.5.36 | 21.54.0.42 185.74-3.84
40 20 303.044.53 | 22.040.51 | 66.142.15 | 203.0483.71| 136.943.01
50 20 309.84-4.37 | 26.14-0.81 76.3+1.88 211.413.49 185.14-2.12
61 20 322.64-3.45 | 26.540.78 | 82.3.41.28 | 227.744.05 | 145.443.25
73 20 338.24.2.99 | 28.540.72 87.24-1.30 237.64-2.32 150.44-2.06
87 20 356.348.75 | 30.640.72 | 92.512.53 | 248.246.23 | 155.714.26

Table 3. Equilibrium constant % and its 959, confidence interval and another
constant log b in the allometric formula, y=>bx*, where y and z are length of body part
and body length respectively ’

Relation | Brood | Constant| 10 20 30 40 50 60 70 80 90 (days)
] | - ]
ED/BL A k 0.816.£0.0772 1.073.4.0.0572
log b —0.680 —1.281
B k 0.9281.0.0674 1.120.40.1911
log b —0.949 —1.378
1 + i
PL/BL A k 1.055+0.0284 1.22840.0743  0.9074.0.0378
log b ~0.302 -0.733 —0.086
B k 0.969-40.0208 1.49240.1184 0.9494-0.0766
log b —0.097 —1.390 —0.025
] 1
TL/BL A k 0.8434.0.0492
log —0.059
B k 0.9094-0.0919
log & 0.124
[ ] i l 1
HL/BL A k 3.607 1.755 1.305 0.958
B k 6.423 1.869 1.712 1.133
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Fig. 1. Allomatric relation of eye Jdiamster to body length. Each point
representsYthemean value of an age group
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Fig. 2. Allometric relation of head length to body length. Each point
represents the mean value of an age group
o Brood A ¢ Brood B
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SHI & IITEEET, ORI ED OB RER BN E T38RI H 5, HL/BL TI3EMHRBE
DT SN THBEROBMMETR U, C LT E OHEB R IERT 21201, g% 4 8lic b b&N
CHEBZIELUIZBED & % Table 3 73, T2 b b, BHMLE 40 ARBECI3BRERRE (&
(A) =3.607, k(B)=6.423) Tdh 555, BEHELICONFEFOREVSKEICEL, 70-80 HitE 5T
13550 FEWRE (isauxesis) & 72 % (R(A)=0.958, %(B)=1.133), PL/BL Tit 40 H & 60 HDZE
BRPECIBCHT B LD TES (Fig. 3)o F 1HIZMLHE 40 B I TTEHEER (£(A)=1.055,
E(B)=0.969) Td 3, % 21 (40~60 B) TizMLpE (£(A)=1.228, k(B)=1.492) £z b, 60H
LD 3 IR PPBHBERED 3 (£(A)=0.907, £(B)=0.949), WL 40 HLA:® TL/BL ¢
BEBER b LW EHHERE (B(A)=0.843, k(B)=0.909) %~L1: (Fig. 4).

FA () 2RicdTs A B _HEACTHEROZRL2BIFLIEE RECHEELEBED SN
(Table 4), F/sbb, FHiEK £ Tid ED/BL OF 1H#], %331, PL/BL OF 18, F2HlicE
REETHY, BEFHETII ED/BL O% 38, PL/BLOE 14, E24), E3His Lo TL/BL
TCEZNEFNEETH 512, ABTHETEBRCHET 2R EThil, BRETRARSMIH
k945 AL, BNISBEETHICLBEBEINS,
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Fig. 3. Allometric relation of preanal length to body length. Each point
represents the mean value of an age group
o Brood A ¢ Brood B
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Fig. 4. Allometric relation of trunk length to body length. Each point
represents the mean value of an age group
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Table 4. Test of significance of difference of logarithmized allometric
formuls between two broods

XX, 2

. Equilibrium constant % Adjusted mean
Relation ‘
Stage 1 Stage 2 Stage 3 Stage 1 Stage 2 Stage 3
ED/BL 1 7.6 71.3 3.0 249.7
df 156, 1 156, 1 157, 1 157, 1
p <0.01 <0.01 >0.05 <0.01
PL/BL F 23.8 14.4 1.1 9.8 1839.1 3680.8
df 156, 1 116, 1 116, 1 157, 1 17, 1 17, 1
P <0.01 <0.01 >0.05 <0.01 <0.01 <0.01
TL/BL F 1.7 67.6
df 196, 1 197, 1
P >0.05 <0.01
x o

EE OBz I BIEZOSRRIEERSVBEECEDN, SYERTERT
L UBb—r Rigicshid, x5 = EROB

WIZRFE NIRRT/ ) BB I 5,

> MFid 5

{LCEBRERCs h, b0, RAEIEHIcED 3, DO THRECEELEBEC 3,
PL/BL, ED/BL w8 8038bh, HL/BL @© k BEL L EMERTT, B4 50 B2 &8T5
SR UBINED SN B, (B (1959) wshif, CORBOFRRDL oy ridfs s UE
CREHEITEI R IT e - Q0 B L HERIAN B, BISRU 2 X 5 ic bk 40 HLAE: PL/BL, ED/BL i2%%
A% 4 OB E, HL/BL 3288 H#E, TL/BL REBEOLVWEHRER2 2R FNICTET,
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ChiZS 18 g2 M2 ET 2EBAMED PL OERIRED ED, HL ORRICGERT 5t 2
FRUTL 3, BETHE, ERESEOBILIIEROERIRECRET 5. ChEIER KRFTE
YL aPrIIME L BER b0 EA SN S, Hoar (1951), Fontaine (1954) 53 FEEFHID
AT, MTEACTRBEOEEILLIEL, ChMBRBETEE R sl DL & 2L
T3, WREOEH Ch b OAEABNE BN »OBER2ET 5 L LREHHE
BINBLLETH S,

HL/BL oimstims nimmmkonis, wasss (192 [ 192) opey sme

LA e E® 2 b2 b D TH 3, Bz ET 2REOHBISV» 2 3REI L 303H6H»T
e Ub LA, JHREEIIC S 2 MEIA b Bl L 2 b 5, 2EORED THEESERIRRE
Brlls bOTH 5L LRV, COMBORRSERGEHEIN 5, Laird (1965) & BEHD
BRCHERORILEROHBRAIZREL T 5,

FNDB KT 574 A, B BORRECIZERSED dhi, LRRERCET 2EMOZE
LEBOZOE R, B RT3 EHMOREN S HREDER, T oD LHEBEROBR L,
F—E AT OGEIEEY D 5 ERTT LD TH 2, LFHOEEEIKRL, TIEED 2 idis
BEDRIC b FROERELED 5 L LM T 3T, FRBOMBICHERZ A 2 L 2 ORFBEFH
BIEEZZ LIRS,

3 3]

HEERICT 5SRO v F AR CHRILARAETHOTAKED (kiR 4~8°C) i€ 87 HF
SE UL, WmHahi: s BoREEAOEE, BE BHE IFNEED S, AR OHME & K
EO brood BOZEREIWRER y=bx* THRH LI

1) #HES0ORERE ED/BL (BE/EE) @ 3flcsddh, NERCHHRE, EBH, EHLRE
%7d. HL/BL (HE/EE) 12 BOELRED b SHMRE T T ELT 3Bk Oz T,
PL/BL (BIMMikE/HE) 1t 3Hicarn, BRiCSHRE, BHRE $£HlE2RY, TL/BL

(RE/hE) BHHHRERTT

2) brood B HREDER R MEHIC X b RELIEER. HEH0%R ED/BL OF 14, %
3%, PL/BL OF 18, E2MicEETH b, MEDEIX ED/BL O%3#, PL/BL O 1

SoH, B3PI TL/BL THETH 5,

3) WREOEBSPRECHENT 5:, EBAMKEL Y bFHLEO B (ER) & XxET

%o

g A x ®

1) Foar, W.S. (1952). Thyroid function in some anadromous and landlocked teleosts.
Trans. Roy. Soc. Can. 46 39-53.

2) Fontaine, M. (1954). De determinisme physiologique des migration. Biol. Rev. 29
390-418.

3) Hamai, I. (1941). A study of the growth of the fish, Cyprinus carpio L. Sci. Rep.
Tohoku Univ., Biol., 16 (1), 17-89.

4) Leird, AK. (1965). Dynamics of relative growth. Growth 29(3), 249-263.

5) Martin, W.R. (1949). The mechanics of environmental control of body form in the
fish. Univ. Tronio Studies Biol. 58 1-73.

6) HHR= (1959). JLEAEYyBEOLERBLBHEICOWT LEBEIY - 3 TMMeERHE 14
1-70,

— 8l —



	0075.tif
	0076.tif
	0077.tif
	0078.tif
	0079.tif
	0080.tif
	0081.tif

