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Effects of Temperature on Growth and Oxygen
Consumption of the Young Japanese Whiting, Sillago
japonica TEMMINCK et SCHLEGEL(Pisces, Sillaginidae)

Katsurtosui Kibo and Hipeakr KinosHiTA

Kpo, K. and H.KinosHITA(1985). Effects of temperature on growth and oxygen consumption of the
young Japanese whiting, Sillago japonica TEmMINCK et ScHLEGEL(Pisces, Sillaginidae). Rep.Mar.
Ecol Res.Inst., No. 85202 : 1-20.

Abstract : Laboratory studies were carried out to clear the effects of temperature on growth,
feeding and oxygen consumption of the young Japanese whiting, Sillago japonica TEMMINCK et
ScHLEGEL. The 10 months old young fish were kept in four different temperatures : 20, 23, 26 and
29°C. To examine their daily growth 23 to 24 days, they were reared in running sea water of
respective temperatures, then they were held in the still water at the same temperatures to
determine their oxygen consumption. As regards analysis of variance on individual growth, no
significant difference was found among the four temperatures. In comparisons among the mean
values of each temperature group, however, the trends found were as follows ; 1) Growth rate
tended to increase with the increment of water temperature at 20, 23, 26°C, but it slightly declined
at 29°C.  2) The daily feeding rate increased with the temperature increment. 3) The highest
mean value of food conversion efficiency was obtained at 26°C, but there was no remarkable
difference among the four temperatures. 4) Oxygen consumption was 240-634 m{/kg - hr at the
temperature range of 20-29°C, being expressed as the function of temperature and body weight. It
was suggested that the tolerable lower threshold of dissolved oxygen ranges from 1.4 to 1.8m¢g/ ¢ ,
30-36% in saturation level.

Keywords : Japanese whiting, Sillago japonica, Growth, Feeding, Oxygen consumption, Tem-
perature.
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FiEfaE 1983. 6.24~27 56 — 1~38 19.9+0.58°C

KB EIEL 6.28~7.4 26 20°CX 3, 4 20.5+0.24°C

H B » » 23CK 7,8 23.4+0.29°C
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Vi I 29°CK 1, 2 29.410.59°C

[@ - BEAER 7.12~19 30 29°CGB) K 9,10 29.6+0.34°C

xfE 7.5 ~29 96 20°CX 3, 4 20.5%£0.41°C

Vi Vi 23CRX 7, 8 23.1+£0.37°C

n n 26°CX 5, 6 26.3+0.37°C

) Vi 29°CX 1, 2 29.6%+0.59°C

EREEEY 7.20~8.12 94 20°C GBI 9,10 29.7+0.92°C
EIR ARBUBFOKREUEER
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°C) (®/o00) (me/2) BIFOE (%)

20°CRE 8 19.5~21.2 32.14~34.39 4.29~4.78 80.8~89.0

23°CIX 8 22.6~23.7 33.49~34.26 3.66~4.45 71.7~86.7

26°C[X 8 25.4~27.3 32.14~34.40 3.56~4.14 73.9~85.1

29°CK 8 29.2~30.4 33.50~34.27 3.28~3.85 71.4~84.0

20°C GB) X 13 28.5~31.0 33.93~34.42 3.15~3.91 68.4~84.3
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4 10 10 130+5 138+4 8+2 26.1+3.2 33.6%£3.2 7.5+2.4
23CK 7 10 10 129+4 139+4 9+2 26.3+3.535.2+4.9 9.0%2.1
8 10 10 130+5 136+6 6 +2 26.2+3.6 33.1%£5.2 6.9%2.6
26°CIX 5 10 10 129+5 138+7 944 25.5+3.9 33.84£6.8 8.4%£3.7
6 10 10 12947 139+9 10+ 4 25.4%+4.0 34.9%£7.4 9.5%+4.3
29°CIX 1 9 9 129+6 13846 85 25.0%+3.8 32.8+£6.2 7.8+£4.6
2 8 8 12745 134+4 8+3 24.3+3.3 31.2+£4.9 7.0%£2.5
"83.7/20 8/12 7/20 8/12 &5 7/20 8/12 whnsg
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(GBFERX) 10 10 10 125+6 133£9 8+3 23.0%£3.9 31.2%+6.2 8.2+3.2
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ERkBOPEE (9), FHBRENEER), FHUFEW) Ly EEo2RuEss,
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3614, FREH20, 30, 0g DHADOBFIHBEMHEM L KR L OBEY, B0 R
ETCTKRD, ZOFERLFIRRLE,

It de, MIEMBRC, BHEBRERORD e, HRADEEFENHE AL, 23C
X® No. 8 RETIE, #5005k tRB2 BYFHEERELILOT, JORFATCO
R FE Bk R BB LT, @k g, 1R EFCEELLY, 1BRZDEIHELIL,
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B B B w7 B BHEa
# Bl KBX HEN E # $LEE THEE EH  HER TH4E 58 L8
(g) (g) (g) (g) (g) (g)
QUCK) 3 10 261.06  26.11 10  326.67 32.67 352.1 200.7
4 10 260.89  26.09 10 336.18 33.62 360.0 205.7
19834 (@¥CE) 7 10 262.58  26.26 10 352.27 35.23 420.4 239.6
7H 5B~ 8 10 262.3¢  26.23 10  330.84 33.08 402.9 229.7
7 B298
(@6CK) 5 10 254.45 2545 10  337.97 33.80 422.6 240.9
6 10 253.48 25.35 10 348.53 34.85 410.9 234.2
@orcK) 1 225.02  25.00 9  294.88 32.76 399.5 227.7
2 194.06  24.26 8  249.87 31.23 390.0 222.3
7H208~ QFCE 9 10 234.71  23.47 10 309.81 30.98 335.9 191.5
8 ALZH  RMEEK) 10 10 220.87  22.99 10 312.06 31.21 449.2 256.0
B REEEEE HEREE  BAEREK SHEEIRTE MER
A M KABE  AKiEN
EER(%) BER(%) % BEF HEf gEg wEg 0 —
20CE) 3 499 2.84 0.93 537 3.06 0.19 0.33 0.2
4 5.2 2.86 1.05 478 2.2 0.21  0.37  0.29
19834 @FCK) 7 5.70  3.25 1.22  4.69  2.67 0.21  0.37 0.3
7HS5 A~ 8 5.66  3.23 0.96 5.8 3.35 0.7  0.30 0.2
7 298
26CK) 5 5.9 3.39 1.7 5.06 2.8 0.20 0.35 0.33
6 5.60  3.24 1.2 4.3 2.47  0.23  0.40  0.37
@eCE) 1 6.40  3.65 L1 572 3.26 0.7 0.31 0.3
2 7.32 417 1.04  6.99 3.98 0.14 025 0.29
7H20B~ @CiE 9 5.36 3.0 1.20  4.47 2.55  0.22  0.39  0.32
8A1ZE  BEBX) 10 7.21 411 1.32 546 3.11 0.8 032  0.36
i appEsy () = py (P MEND o) e () = (- s (R g )

2

HAREH (R) = F/ [ (Wi— Wo) « (N + N, /2|, EHHE(E) =1/f=1/R

WEE = (W,/ Wa) ~ 1
F: 3, W.: RIAEFTHGE, W STETOEE, N SR N @TRRE, - 85K

= (Wi— W)« (M+N)/2V/F
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FEAE BN AN B % BER A 8 & B 55 BWEEE K/K K

K, BFEHBE
(g) (2) ¢C) (°/00)  (ml/ &) (mé/kg +hr)
7)%29‘5 (Q0CR) 3 10 326.67 25 21.2~22.4 34.23 527  0.963 0.886 0.853 344
: o4 10 336.18 25 20.1~22.3 34.23  5.37  1.490 0.404 0.602 = 240
@3CRE) 7 10 352.27- 25 23.5~23.9 34.23 5.08 1.064 0.817 0.869 313
8 10 330.84 25 23.5~23.9 34.23. 5.08 1.021 0.936°0.955 367
(°CR) 5 10 33797 25 26.8~27.1 34.23 4.80 - 0.871 1.521 1.324 470
10 348.53 25 26.7~26.8 34.23  4.81  0:852 1.604 1.443 498
2¥CR) 1 9 204.88 25 29.3~29.2 34.23  4.59. 0.847 1.924 1.629 634
2 8§ 249.87 25 20.3~29.2 34.23  4.59 - 0.743 1.436.1.067 = 490
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G D@EmIE, GE (1984) »HEHL T3 L5, AYEENEFEPELI L
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(B2, HARBEI THAMEEEIBATEILERLTV30DEEL RS,

AR, =7 Y0REE (f 1 %) LA (v :C) LOBEI{RIR, 7kif12~26CO&EE
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7 F=0.5300x—1.7347
DERANTELEIILERLTVA, SRNEGNICETROAMIEHEE (F . £8
B %) LKE (FHE ; TC) LOBEBEIEZ-2VTH,
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BEHERCOCTHRKEBEOERE L b AT A ERAPED Gz, —F, BRO
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Lis,
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FIHEERR, KB 2 T240~634mP/kg-hr ERILLR (BTHR), B8EPD uF
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(g) C) (m¢/kg * hr)
vTFY Trachurus japonicus 137 21.5 444 C I
EovY Seriola aureovitiala 1050 28.2~28.4 560 M
4000 18.3 197 " 1
7 S. quinguerradiata 1 22~25 800 C I
20 n 600~700 " "
43 22.5 315 F »”
60 22~25 400 C ”
162 24,7~24.9 483 4 n
735 15.4~15.7 236 F i
1855 21.7 186 C ”
7000 18.3 180 (o] ”



S. purpurascens

Oplegnathus
Jasciatus

Chrysophrys major

Lethvinus
haematopterus

Parapristipoma
trilineatum
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Goniistius zonatus

1200 28.7
2700 28.2~28.4
17 26.0
942 20.8

3700 27.2~27.8
77 14.0
174 11.6
415 Vi
445 21.3
475 28.3~28.7
197 21.3
132 21.5
227 21.7
308 21.6
327 10.0
101 18.8
113 22.5
124 "
210 21.7
257 5
720 15.0
1250 28.5
225 21.3
2050 28.3
89 20.8
450 27.8
348 11.6
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