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Fig. 1. Average growth in total length of Sebastes

schlegeli juveniles reared at 16 C and 20T.
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Table 1. The average daily growth rate of body
length during the period from parturi-
tion to juvenile of the rockfish, Sebastes
schlegeli at 16°C and 20T

Temp.(C) Initialbody  Finalbody da Growth rate
length (nm) length (om) ) (mv'day)
16 497 14.46 27 035
20 497 1853 2 0.30
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Fig. 2. Average growth in dry weight of Sebastes
schlegeli juveniles reared at 16'C and 20¢C.
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Fig. 3. The oxygen consumption rate of Sebastes
schlegeli juveniles at 16 C and 20C.
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Fig. 4. The nitrogen excretion rate of Sebastes
schlegeli juveniles at 16 C and 20T.
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Fig. 5. Variations in feeding rates of Sebastes
schlegli juveniles with age after parturi-
tion at 16 C and 20T.
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Table 2. Assimilation efficiency of the rockfish, Sebastes schlegeli juvenile fed rotifer and Artemia nau-

plii at 16C and 20T

Food Age Food N Faces N Assimilation
ration (days) content(%) content(9z) efficiency(%)
2 8.47 2.39(2.35) 71.78 {72.26)
Rotifer T e SRS
4 2.15(2.29) 74.62 (72.96)
7 2.04 (2.18) 78.53 (77.05)
Artemia nauplii 14 1.48 (1.40) 84.42 (85.26)
20 1.31(1.37) 86.21 (86.21)

* The values in parenthesis are the content and efficiency at 20C.
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Z+z} 25.9873¢al(39.47%) ¢+ 31.1280¢al(34.91%)
g AA st Ao O BE WA ol 8ata
T} Table 3).

Table 3. Cumulative energy budgets of Sebastes

schlegeli during the period from parturi-
tion to juveniles at 16 C and 20T

Parameter Symbol Energy(cal) % A %1
42.1259 5480  47.24
h G

Growt E o (28.6340)  (50.5) (43.49)
Resoiation R 31.1280 4049 3491
espiratio g (25.9873)  (45.79) (39.47)
Excreti U 1.7436 227  1.96
xcreton £ (1.3056)  (2.30)  (1.98)

) 1.8755 244 210
Not Used N, (0.8298)  (1.46)  (1.26)
Total 768730  100.0 8621
assimilation ® (56.7567)  (100.0) (86.21)
. 12.2965 13.79
Egestion Py (9.0787) (13.79)
et . 89.1695 100.0
ngestion e (65.8354) (100.0)

% The values in parenthesis are energy used at 16TC.

[t

1

dutd o 2 o] FAloldl] YoM E FHH 9o
TF ZAFGA AISEUEE 16704 =+ 30784/

FA P e A E Rolr| = &
o (Houde, 1975), Yol & rotifero| A Artemia
naupliiz v}t Fo|dte Aol b= A7
of zte]7t e Aoz deiA o™ (Yasunaga,
1971), 9] e He Aoz 424 ot

F& 169 20CoA s 4E & A
olo] Hi AL 4.97 m ojF Aol oJ2 JF
gl 279 o] F o= 16T A A 14.46 mm, 20C oM &
1853 m=Z gt o, dd Hd 4FES 4
7} 0.35 mme} 0.50 m2A 20CA A © A Ve
U 52 93g s Ao g et AR dut
A @& BTt

Yi and Chang(1994)0] v g & A 713 Algr}
zuEee 4F L QYrisd & AHAE F=

Rog Hydtm Y= A2 4Fo A&EH F&
el FoW ZaEete] Aurw Sl A
P & oz oA

oft o >'
e

off
o

-olF Y - REFE

2988 Axojo] vAF dain& D 9
Yot A2 wjd &2 WA 2717 S-S 7
At om, 16T Hl3) 20CAA EA YERE
o} o]& o F AA ol hAIE L £, G 2 H
o] Tx T &8sl & 4TS L=
Z3% A3 Bzl ti(Almatar, 1984). Almatar
(1984)& F& 18T, G 32%°lA 7tz 59
o #£91 Pleuronectes platessa Ao} 1A 7tol] A

H) 3l AbAEL 0.60~2.784 2 H3lg o, 19
ToAM FH T JA Apojof Adiiu e 0.92~
4.004(Kim, 1994)3ch. §H, & dPAAM & 20
TAAM 0.80~750M2H o] Bt i %2
zto] & Holm e, ol AXMAQ of Foll vla|

FH54< 29 g A o s 2
#& Vel Bolz sle Aoz Azrs,

89 HolgdHe AEAES B39 YA &
AU E o] A7 Tl B2 JH &S FH3
= A2 55 geiele] A HAHA S slof
X 7} &3} o]t

& 16T 20 A 2o B ALKA] F4F
FHE 54 7A = rotiferE, 64 o] FHE &
Artemia naupliig 4428t o, A 3te] Naid
F2 g go] @A 3] F7tete Apx|ejr)e] 254
£ A FAUAE 247 65.8354a 9}
89. 1695‘21§)‘1 APFE Halge F&9 47
= Uebsct

2} 5, Pandalus borealis(Wienberg, 1982)+
A2 go] 2xo oESY, 2RAH ol F& 1.8
~17.3%% st A&, EdAYG ol Fe 4.1
~36.0%2 A#AstA Fo] ojFo dAg F
8% Jgg v Aoz FaA ArHTylter
and Calow, 1985).

ol FAcle) oix] o] £ KB E o Fl el B
ﬁ}a’, FE&EE, Holo] vE8 A, aeln FEe

1ol w2}t ol & B A} Tylter and Calow,
1985). dWrA o2 244 oJfe FIEE7) w
29, 53] 45 Holo] T3 A L] HolujEd
£ oliAe] 4ol womz FHREEE
e GBI §44 o FE Bl gl
ol & AdFstnz A ujdE B oA
o] 244 o] Fof vl8) Bow, 3 EE

N W

a7k

£ e A

o
=2
e

£
o
I T
Al

o &

o
>

-111-



2B 271 A FA HER L AT AETH A7 1L 2AX 079 HA £

80% Eoltt.
& 20CoHA 2B Aojrt A2 FAst
= B¢ FHAUA Y o] §-/FH & e ALET
A X 7} 47.24%, T F ol A& o] 7t
34.91%, 2|3 A2 R A% A= 1.96%
Row, ALEE A g AR 7t 13%2 ZFol 1]
8 el Abg3te AR 7L Bokew, $HES
2 86.21%% o A] o] §HF & §24 of FollA|
HolEe f3o 7t71& Aoz gAY

& 16T 9 20CANA 2R EE zojr} Ajoj 2
AAete $ FAAFES L 43~47%, ©AFR
&L 50~55%Att. dR Ao 7t Aol 2 AAste
Z¢ AT FAHAREL 22~50%% 27 (Kim,
1994), Eo] U £ Achosargus rhomboidalis A}
2ol9] 2474 E&L 11~43%Stepien, 1976)2
A Ay AUt oA 52 @S B Hog
Hol zu &g xAjo]rle] 27| LA < Aol
AR E M S E&Ho2 o3t
Ro 2 AR, 53 o]a]g oA 2] o] &-/F
S FAYEo FHAL] FoF FAo] E 3l
2 oAz

rlo

AL AL

A= 19969 % RS FEAFEAN
(5 - s FEopel A3l A=A A .

ol
—

2
=

ro
rk

Almatar, S. M. 1984. Effects of acute changes in tem-
perature and salinity on the oxygen uptake of
larvae of herring(Cleupea harengus) and plaice
(Pleuronectes platessa). Mar. Biol. 80 : 117~ 124.

Brafield, A. E. and D. J. Solomon. 1972. Oxy calorif-
ic coefficients for animals respiring nitrogenous
substances. Comp. Biochem. Physiol. 43 : 837~
841.

Caulton, M. 8. 1977. The effect of temperature on rou-
tine metabolism in Tilapia rendalli Boulenger. J.
Fish Biol. 11 : 549.

Chin, P, H. Y. Kim and Y. K. Sin. 1992. Energy budgets

for the developmental stages of Palaemon macro-

dactylus. J. Korean Fish. Soc. 25 : 341~ 358.

Dabrowski, K., F. Kakashima and Y. K. Law. 1988.
Bioenergetic model of plankivorous fish feeding,
growth and metabolism : theoretical optiinum
swimming speed of fish larvae. J. Fish Biol. 32 :
443~458.

Durbin, E. G. and A. G. Durbin. 1981. Assimilation
efficiency and nitrogen excretion of a filter - feed-
ing planktivore, the Atlantic menhaden, Brevoor-
tia tyrannus(Pisces : Clupeidae). Fish. Bull. 79 :
601~616.

Eldridge, M. B., J. A. Whipple and M. J. Bowers.
1982. Bioenergetics and growth of striped bass,
Morone saxatilis, embryos and larvae. Fish.
Bull. 80 : 461~474,

Elliott, J. M. 1976. The energetics of feeding,
metabolism and growth of brown trout(Sa{mo
trutta L.} in relation to body weight, water tem-
perature and ration size. J. Anim. Ecol. 45 : 923.

Houde, E. D. 1975. Effects of stocking density and
food density on survival, growth and yield of lab-
oratory - reared larvae of sea bream Archosar-
gus rhomboidalis(L.) (sparidae). Jap. Fish. Biol.
7 :115~127.

Tkehara, K., M. Nagahara, Y. Yamada and K. Naiki.
1980. Fundamental studies for establishing
rockfish culture techniques - V. Feeding experi-
ments on young rockfish, Sebastes thompsoni
and Sebastes schlegeli during summer season.
Bull. Jap. Sea Reg. Fish. Res. Lab. 31 : 57~63.

Jauncey, K. 1982. The effects of varying dietary pro-
tein level on the growth, food conversion, prorein
utilization and body composition of juvenile
tilapias(Sarotherodon mossambicus). Aquacul-
ture. 27 : 43.

Kamler, E., M. Lewkowicz, S. Lewkowicz, J. Uchman-
ski and E. Urban - Jezierska. 1986. Gravimetric
techniques for measuring consumption of live
foods and artificial diets by fish larvae. Aquacul-
ture. 54 : 109~ 122,

Kim, C. H. and P. Chin. 1995. Composition in juve-
nile rockfish, Sebastes schlegeli. J. Korean Fish.
Soc. 4 : 412~420.

Kim, H. Y. 1994. Metabolism, energy budget and

nitrogen balance of the left - eye flounder larvae,

-112-



SR RS
Paralichthys olivaceus. Ph. D. thesis, Nat'l
Fish. Univ. Pusan. 54 pp.

Kikuchi, K., S. Takeda, H.Honda and M. Kiyono.
1990. Oxygen consumption and nitrogenous
excretion of starved Japanese flounder Par-
alichthys olivaceus. Nippon Suisan Gakkaishi.
56 : 1891.

Kikuchi, K., S. Takeda, H. Honda and M. Kiyono.
1991. Effect of feeding on nitrogen excretion of
Japanese flounder Paralichthys olivaceus. Nip-
pon Suisan Gakkaishi. 57 : 2059~ 2064.

Kitchell, J. F. and D. J. Stewart and D. Weininger.
1977. Applications of a bioenergetics model to
yellow perch(Perca flavescens) and walleye(Sti-
zostedion vitreum vitreum). J. Fish. Res. Bd.
Can. 34 : 1922~ 1935.

Klekowski, R. Z.and A. Duncan. 1975. Physiological
approach to ecological energetics. In methods for
ecological bioenergetics (eds. W. Grodzinski,R. Z.
Klekowskiand A. Duncan). Blackwell Scientific.
London. 15~64.

Laurence, G. C. 1977. A bioenergetic model for the
analysis of feeding and survival potential of win-
ter flounder, Pseudopleuronctes americanus lar-
vae during the period hatching to metamorpho-
sis. Fish. Bull. 75 : 529~546.

Mills, E. L. and J. L. Forney. 1981. Energetics, food
consumption and growth of young yellow perch
in Oneida lake, New York. Trans. Am. Fish. Soc.
110 : 479~488.

Moronova, N. V. 1976. Changes in the energy balance
of Tilapia mossambica in relation to tempera-
ture and ration size. J. Ichthyol. 16 : 120.

Prosser, C. L. 1973. Comparative animal physiology.
Sounders Company, Philadelphia. X,V : 966 pp.

EE

g

Seikai, T., J. B. Tanangonan and M. Tanaka. 1986.
Temperature influence on larval growth and
metamorphosis of the Japanese flounder Par-
alichthys olivaceus in the laboratory. Bull.
Japan. Soc. Sci. Fish. 52 : 977~982.

Solorzano, L. 1969. Determination of ammonia in
nature waters by the phenolhypochlorite method.
Lim. Oceano. 14 : 799 801.

Staples, J. and N. Nomura. 1976. Influence of body
size and food ration on the energy budget of
rainbow trout, Salmo gairdneri Richardson. J.
Fish Biol. 9 : 29~43.

Stepien, W. P. 1976. Feeding of laboratory - reared
larvae of the sea bream, Archosargus rhom-
boidalis (Sparidae). Mar. Biol. 38 : 1~186.

Tytler, P. and P. Calow. 1985. Fish energetics : New
perspectives. Croom Helm, London and Sydney.
349 pp.

Vernberg, F. J. and W. B. Vernberg. 1981. Functicnal
adaption of marine organisms. Academic Press,
New York. 347 pp.

Wienberg, R. 1982. Studies on the influence of tem-
perature, salinity, light and feeding rate on labo-
ratory reared larvae of deep sea shrimp, Pan-
dalus borealis(Kroyer). Meeresforschung. 29 :
136~ 153.

Yasunaga, Y. 1971. Studies on the feeding habit and
growth of the plaice, Paralichthys olivaceus, in
the larvae stage. Bull. Tokai Reg. Fish. Res. 68 :
31~43.

Yi, Y. H. and Y. J. Chang. 1994. Physiological effects
of seamustard supplement diet on the growth
and body composition of young rockfish, Sebastes
schlegeli. J. Korean Fish. Soc. 27 : 69~82.

-113-



23 getel 271484 B A2 S S AV 4BUR A7 L AR 0719 A5

Biological Study on the Increment of Survival Rate
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I. Energy Budget of the Larvae and Juveniles Stages
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In order to estimate energy budget of the rockfish, Sebastes schlegeli juvenile, during the period
from parturition to juvenile, of rockfish were reared at constant condition of water temperature(16
€ and 207C). Energy used by the reared juveniles were calculated from estimates of data on growth,
oxygen consumption, nitrogen excretion, feeding and energy content. After parturition, total length
of juvenile was 4.56~5.49mm(average 4.97mn, n=20), and the average daily growth rates were ).50
mm at 20°C. The weight - specific oxygen consumption and nitrogen excretion rates decreased with
increasing body weight. Temperature significantly affected oxygen consumption and nitrogen exe-
cretion rates, with the higher rates at 20 than 16C. During the 25 days from parturition to juve-
niles, feeding rates were 65.8¢al at 16°C, and 89.2cal at 20°C. The assimilation effeciency estimated
by nitrogen content of food and egested feces were 85.21% at 16°C and 20°C. During the period from
parturition to juvenile, energy was used the higher in body growth than in oxygen consumption.
The gross growth efficiencies(K,)and net growth efficiencies(K,) of the rockfish, Sebastes schlegeli
juvenile ranged from 43% to 47% and from 50% to 55%, respectively.
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