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Developmental Speed of Olive Flounder Paralichthys olivaceus Eggs
in Various Water Temperatures
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Dept. of Marine Bio-materials and Aquaculture, Pukyong National University, Busan 608-737, Korea

ABSTRACT : This study was performed to examine the influence of water temperature on egg developmental speed for
determining the required time and optimum water temperature for hatching of olive flounder Paralichthys olivaceus eggs.
The fertilized eggs were collected from the naturally spawned adults in November 2007. The eggs were randomly divided
into 6 groups of temperature (5, 10, 15, 20, 25 and 30C) and transferred in 1 { beaker, respectively. The fertilized eggs
of the olive flounder did not hatched at 5C and 30°C and hatching rates at 10, 15, 20 and 25C were 3, 12, 25 and 50%,
respectively. The relationships between the water temperature (T, C) and required time (1/t, hour) from egg to each

developmental stage were given as follows ;

Blastula: 1/=0.0208T—0.0951 (r*=0.8593)
Kupffer's vesicle: 1/4=0.0052T—0.0176 (r*=0.9819)
Myotome: 1/t=0.0034T—0.0172 (r*=0.8508)
Hatching: 1/t=0.0016T —0.0068 (r2=0.9915)

Biological minimum temperature in egg development was calculated to be 4.3C.
Key words : Olive flounder, Paralichthys olivaceus, Egg developmental speed, Biological minimum temperature.

R 2 JA FAT Bl nA = F29 JTFE AL Aol AHEE AT AU ARgFRA A AdstkE
7 g A5, 10, 15, 20, 25 9 30T)ol FE3te] A S BAsAT FHSTS 10, 15,20 &
Rnow, Fa&2 7H7t 3, 12, 25 % 50% A Th SATAE F(T, T)F &8 AIZK1A, hour)32

Eu}7]: 1/4=0.0208T—0.0951 (1*=0.8593)
FHAE): 1/=0.0052T—0.0176 (*=0.9819)
24 7]: 1/t=0.0034T—0.0172 (r*=0.8508)
28k 14=0.0016T—0.0068 (*=0.9915)

9 A olgate] AT WA W WA ARE G 430

59

N B Aol o] FH At o] 2 FA B 2 2

Ao} AbSo kS wAH, A4 B A9 A AN

o Sl 2=z glo] Byl 1 9.0 93 AAS A AR

fﬂ}dz{z}: BEAL] BT 93 5991 BT S o oubo] 9.4 A7) '/] %51‘1_ T8 \_}'/] T§]' = /\]"*Te ‘r]§_]' = E_'§_.} ]7 278
st ($) 608-737, () 051-629-5915, () 051-629-5908, E-mail: S #9383 tKYoon et al., 2007). 1R B35 %20

yjchang@pknu.ac.kr



N
=)
oy
of
i
S
ofo
el

1y

u
1o,
il

HA 9 ARl Qo] £ #AEE O AT e
Aot} g=e] o FFA At T8

WA w Hejgks 2¥(Kim et al., 2009), AHE¥
t al., 2005), AH 2] (Min et al., 2009) 5o
WA SR AR DA o e
FE7) otk old g Aol A FA o] LA
A2 A 9ol TSt kAR TR A
7b obd & gleh J2EE & doA
ek A7k 93 A B

o
=
wa) fstel, S0 w0 9y

5
=)
ol

32 = rC

ot

on
o
a

v orle

[}

r2 B

32
— MO o

o2 @

e Aok ol
<3

X g N g
zoofN e
1;; ko rir Y
4o o
ko
f>

A

P R s < <A o < A
o
Mo rlo
i

tlo M o= N

do g o
okt
N
-
20 E
2L o
U
tn
5
N jud]
= o
2 o
2
SR
-0,
2
By
ro,
v
ot
ko
ox

Wbl A28 g3 AT 20079 119 AFA EA4

A A& AHEstAth
o] o Ao mA = JIFS TAN] st A X
(55%48x30 cm) 670 = 5, 10, 15, 20, 25 2 30C <) 67 2
TE o] ARG, Zh7ke] Ag T 1L Hlo]A W&
7ol 3ukE Ao 7 Zgstqitt o) AFEE e Hlol
A FH(¢ 25 m)E o1&t o 7gk 34 psudl AT
Feo ME F3hgs 2] flste] & B S AES
e FUA FATEE 20070/ 1 2 &3k AEEAT
F3k o] mE WA S50 Aol & 2AeEY] §18te] A
71, 34 E(Kupffer's vesicle)”], <A 71(Z& 107] 14
2 R}l A5 E 71FO R A (Fig 1), 2 TA A &
S AT, BepAZE Fohg 58 dEST T Adlbet

=]
B
of oaf A FAHT] H2 o WA FEA] o]n] 164 7]

R R R EEERE

Fig. 1. Developmental stages of olive flounder Paralichthys olivaceus.
(A) Blastula; (B) Gastrula; (C) Kupffer's vesicle (arrow);
(D) Myotome; (E) Hatching, Scale bar=300 ¢m.
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Table 1. Relationships between water temperature and time (hours) required to each developmental stage from fertilized egg in olive

flounder Paralichthys olivaceus

Developmental Water temperature (C)
stage 5 10 15 20 25 30
Blastula 8.9 6.9 49 4.0 2.1 2.0
Kupffer's vesicle Dead 259 17.9 12.0 8.6 Dead
Myotome Dead 419 354 24.5 13.1 Dead
Hatching Dead 96.9 61.4 39.5 29.1 Dead
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Fig. 2. Relationship between water temperature and required time
from fertilization to each developmental stage in olive
flounder Paralichthys olivaceus.
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Fig. 3. Relationship between required time from fertilization to
each developmental stage in olive flounder Paralichthys
olivaceus and accumulated water temperature. B: Blastula,
H: Hatching, K: Kupffer's vesicle, M: Myotome.
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Table 2. Biological minimum temperatures of already studied fish species

Common name Scientific name Biological minironum Habitat Reference
temperature (C) (zone)

Red sea bream Pagrus major 10.2 Subtropic Yoo et al. (1991)
Flatfish Limanda herzensteini 2.6 Cold Lee et al. (1997)
Panther puffer Takifugu pardalis 5.5 Temperate Han & Cho (2007)
Longtooth grouper Epinephelus bruneus 9.8 Subtropic Yang et al. (2007)
Chub mackerel Scomber japonicus 6.9 Subtropic Hwang et al. (2008)
Olive flounder Paralichthys olivaceus 4.3 Temperate Present study
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