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Growth Retardation in Late Autumn and Stimulation of
the Growth by Photoperiod Control in Biwa
Salmon Oncorhynchus masou subsp.

Yasuhiro Fujioka

Seasonal changes in the growth of biwa salmon were studied under a con-
stant water temperature (12.5+0.9°C), and stimulation of the growth by
photoperiod controls was examined. Growth rates of biwa and amago salmon
showed seasonal fluctuation and increased in springtime and decreased dur-
ing summer and autumn, coincident with changes in photoperiod length.
Especially biwa samon growth retarded at late autumn and winter.

In order to elucidate the effects of photoperiod for the growth of biwa
salmon in late autumn and winter, biwa salmon were reared under five differ-
ent photoperiods (A: 24L from natural photoperiod, B: Increasing photoperiod
0.5h per week from natural photoperiod, C: Increasing photoperiod 0.5h per
week from a 6.5L:17.5D photoperiod after under a decreasing photoperiod 0.5h
per month from 8L:16D for 4 months, D: Natural photoperiod from a 6.5L:
17.5D photoperiod after under a decreasing photoperiod 0.5h per month from
81:16D for 4 months, E: Natural photoperiod) for approximately 6 month
from 0 *October. When biwa salmon were reared under 24L from natural
photoperiod (A), the growth retarded in late autumn and early winter same
as the control. Under the photoperiod conditions of B and D, (day length was
lengthened 0.5 h per week from a 6.5L:17.5D photoperiod in October) after
under a decreasing photoperiod from 8L:16D (day length was decreased 0.5h
per month) for 4 month, the growth of them improved for the first one month
but in the later the growth rates decreased. No growth retardation was ob-
served in the fish under increasing photoperiod 0.5h per week from a
6.5L:17.5D photoperiod after under a decreasing photoperiod 0.5h per month
from 81L:16D for 4 months. These results suggest that the growth of biwa
and amago salmon is affected considerably by photoperiod and increasing
photoperiod after short photoperiod can stimulate biwa salmon growth.

BDAREPARENME S > b I RE (R
BEW,) B, STXERERICk -» THEERT
TWA I EBRMONTVWS, ¥ ABOBKICOVTIE,
i s ANER E4Y (#e) HBERICAZSTS
. ARERE LTI « kiR « 5 - KE « Ky
BHFohTVWEH, * ChoothTREORE%:

XETIRLEECERRENLABRTHELINT
By, ¥ HREEHNT ST T HKESBEKIERIK
2ANTOIIEHAUBRERED IV, TOHEE
ORIt T 5 Bih SR & KRV Tk %
X hED OWETOh TE 1, ¥ —4., B
RIZTHOEEICOVWTIE, KD SO BERVEZRTH

57



B BEA

D\ EEEBDBIRD & 5 Ic BRI EALER T BIRA
HohTWREWTI L bH->T, T HHEMNEA T
BOWOBBRTH 5, ¥
+rMREEOREIc>W TR, ThETbickE
& DBAGRP R €V EREE SERE L TRER & OBk
BN EShTE L *° RRICRIZTKE &8
IR DOBIRERET L 7-Clarke et. ® ic X hid. F
W& D bk < Y 505, JERMARELC
HREEME T T3 Bk RE O G P  € v b BB
BEORBIAEUHBERITT I EEZMRLTVS,
KBS & Tk, RBICB T 3 B AMBEIRER
ERERT CEBRESNTVS, " EEMicER
T3 EY 2 ROBRREICOWVWTIE, Miura s © PHEER ©
BRI S DHEEND D, WITh KB, LB
EOEHTILEBRLTVAYN, COLIBRE
BREBEDX S BANERIC X > THEBEZITWS
OHERE LR RITbhTwWiEW, £ AR
TR—EDKBRED & & TD 7 2 RDREDELM
IR EALETRIE 7 < T E DHBIcBWTHIIRT 2
LE b, ¥V ROREIRIZTARORE -
WTRHNEMA 12, '

MEE L UHE

ETHEDIZ, E2R0—EKETIBIF3RED
FHNBEEMZENT, UTOEBRET - 10
19844E11 H icIBH-BRUB TAT 7{bic X v EEES h 1=
E72RET72TOREMBR20E%19854£4 H 9 Hic
FKERKLI-AR]L b v OHBEFRPAMICINE L.
125+20.9CO—EDKBZRHDO S L T=Y < 2 AR
AN (BXABETE £ 1H20EMeREYE51TH
RBERSHT T150 A EfEE L ORI RER
DOELEHE L1, BRI, 19864E 1 A £ TidfEsH
1B\ Z2hllid2~3bHIic 1 BEY L cEgk

BEAET 5L & bic, T0~10REMERICHT L

THE - BESEREZAE L, BE Y Wl
DVWTHEBER L VSR ES, SRRk Y HY
BXE® (Specific growth rate(%,/day)} ZEH L
2o
Specific growth rate(%,day)
=100(log.W.-log-Wo) /T
T: HEEHK, W.: BiRHOEEIEAE,
Wo : BEIOSAE

58

__ Pre-treatment Treatment

24 A

522

Y18 c

ou

ALY Nafural photoperiod

d
S

perio
—t
N
mo

Photo
o ® o

L L 1 1 1 1 1 1 1 1 1 1 ('l

A M1 I AS OND I FM

1986 1987
Month

Fig. 1. Light regimes of the experiment. A:
24-h light from natural photoperiod.
B: 0.5-h light increase per week from
natural photoperiod. C: 0.5-h light in-
crease per week from the delayed
photoperiod. D: natural photoperiod
from the delayed photoperiod. E:
natural photoperiod (control).
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Fig. 2. Changes in mean body weight (A) and
specific growth rate (B) in biwa and
amago salmon. A indicates the spe-
cific growth rate of the immature fish
of biwa salmon.
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Fig. 3. Changes in mean body weight under
five different photoperiod regimes.
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Fig. 4. Specific growth rates of biwa salmon
reared under five different photo-
period regimes.
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Fig. 5. Standard length frequency distribution
of each groups treated with five dif-
ferent photoperiod regimes at the end
of experiment.
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Fig. 6. Condition factors of biwa salmon
reared under five different photo-
period regimes at the end of experi-

ment. N.S. : not significant.
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Fig. 7. GSI of biwa salmon reared under five
different photoperiod regimes. * *, *
significantly different at p<<0.01 and
p<0.05, respectively. N.S.: not signifi-
cant.
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Table 1. Phase differentiation of the five

photoperiod regimes at the end of
experiments
Phase A B C D E

Smolt-like 98.3° 969 955 981 97.8
Silveryparr 1.7 3.1 45 19 22
* %

Table 2. Number of matured male

A B C D E

Mature 4(182) 1(3.7) 0(0) 3(9.7) 0(0)
Immature 18 26 25 31 26
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Fig. 8. Gonadal histology of biwa salmon reared under five different photoperiod
regimes at the end of experiment. A and B indicate female and mature
male under 24-h light from natural photoperiod. C and D show immature
ovary and testes under 0.5-h light increase per week from natural
photoperiod. E and F represent immature ovary and testes under 0.5-h
light increase per week from the delayed photoperiod. G and H are female
and mature male under natural photoperiod from the delayed
photoperiod. I and J show immature ovary and testes under natural
photoperiod. A,B,C.E G and I: x225. B,F, H and J: X450.
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