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ABSTRACT We studied the effects of temperature and salinity on the egg development and larvae
of sevenband grouper Epinephelus septemfasciatus under sea cage culturing condition. In regard to
rearing environment, the water temperature is 21.5~ 23.5°C (mean 22.0+0.05°C) and the salinity is
32.0~33.0 psu (mean 32.5+0.05 psu). The time of egg development was positively proportional to
water temperature with 29 hrs, 27 hrs, 24 hrs, 17 hrs, 15 hrs after fertilization in 15°C, 20°C, 25°C, 30°C,
35°C respectively. Each of the salinity hatching rate was 80% in the section of 15 psu, 81.8% in the
section of 25 psu, 89.1% in the section of 30 psu, and 79.1% in the section of 35 psu. All things con-
sidered, the highest hatching rate appeared in the range of the section of 25~ 30 psu. Abnormalities
of low salinity section, such as 15 psu (20.0%) and 20 psu (18.2%), was lower than the abnormalities of
35 psu that belongs to high salt section. The relation between the time of egg development (t : hour)
and water temperature (T : °C) was represented by the mathematical formulae. The mean biological
minimum temperature was 5.4°C.
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Table 1. Elapsed time (hours) after fertilization of Epinephelus
septemfasciatus to distinctive development stages at different water
temperature

Development Water temperature
stages 15°C 20°C 25°C 30°C 35°C
Blastula 02:50 02:40 02:20 01:10 01:00
Gastrula 06:55 05:50 03:20 02:53 02:01
Kuffer’s vesicles 15:10 11:08 08:27 07:46 04:11
Hatching 28:50 26:28 23:27 16:13 14:11
1.2 -
# Blastula
m Gastrula
1 | & Kuffer’s vesicles

@ Hatching

0.8

0.6 -

1/t

0.4

1/t=0.002T 0. 0007 (*=0. 9443)
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Fig. 1. Relationships between water temperature and time required to
each development stages after fertilization of Epinephelus septemfa-
sciatus.



Zul7) : 1/t=0.0335T—0.155 (*=0.9549)
7] : 1/t=0.0182T—0.147 (r*=0.9762)
Kuffer’sX% 23 7] : 1/t=0.0081T—0.0682 (*’=
B3} 1/t=0.002T —0.0007 (2=0.9443)

0.8793)

ol WAL Ed2 Y59 gto] 04 w XSl Ash=

8.5 2706 glo] Aol AATA) sk B
A od % (Biological minimum temperature)= 34 5.4°CZ
2459

2. 722

2 FAele] HEE 9l 7|38 (Fig )& B o2
W B35S 15°Co|A] 58.2+4.2%, 20°CollA] 61.8+3.5%,
25°Coll Al 89.1+4.2%, 30°Ce|A] 88.2+2.5%, 35°Cel|A]
86.4 14202 Aol 15°C7} 7pg Bapgo] e A
o= ne] §o1348 HYTH(P>005). & 7} APFoIA v}
Epgt H3lxlo]e] 7138 15°CollA] 41.8%, 20°Cel| 4] 38.2
%, 25°Coll Al 10.9%, 30°Cell A 11.8%, 35°CollA] 13.6%=
15°Co A 71 =2 718 Bl 31 (P>0.05), 25°Coll A 713+
ko ZkS BeitH(P<0.05).

A 5ol HIE % (Fig. 3)& ¥, 9%
¥ 23182 15psucllA] 80.0+5.6%, 20 psuci|A] 81.8+
1.4%, 25 psuel| 4] 86.4+2.1%, 30 psuel| A 89.1+0.7%, 35
psu°ﬂ/ﬂ 79.1£0.7%=. 25~30psucl| Al 7} R3}go] =2

o2 epgth B3zl ] 713882 15 psuelA 20.0%,
20psu°ﬂ/\1 18.2%, 25 psuol| A 13.6%, 30 psul| ] 10.9%, 35
psuell A 20.9%= g2 F7Fel 15 psu (20.0%)2} 20 psu
(18.2%) B} 35psudl| A 7|8 &) 209%= 7} = (P
>0.05).

3 7)Y

100

b b b
—I— _I_
80 |
S a :
T 60f
g
BN
£
S 40f
<
jas}
20 |
: o = m N
15 20 25 30 35
Water temperature (°C)

l Abnormal larvae [ Normal larvae ‘

Fig. 2. Hatching rate of Epinephelus septemfasciatus at water tem-
perature.

F2o ¥E0| S0 o 2o Djx= &

oob
N
[}

K
ik

Aol AH8-¥l FAee] A" Z7]& 0.81~0.89 mm
(37 0.85+0.04 mm)ZA] Kitajima ez al. (1991)3} ]9} 31
(0037} Bwa Ao Wl =AY Ak Ao it
o S vhelst o figh 443k 218 vl At At
(¥ %, 2007) 0.85~0.99 mmEr} 2ty Eulg] (o] %,
1997) 0.74~0.82 mm, Zu}2] (Kawabe and Kohno, 2009)
0.74~0.834 mmyt}= Zith B3l 4£QFE A7He
o7} 42 22°Col|A 48A17ke] A 2= ¢, Kitajima er al
(1991)2] B T XE =& 21.2~23.2°CellA] 30~354|7}0]
4gd Aoe nel 4o apE WA Hol7
Aoz Helg. A (F 5, 2007)% 42 24°CollA & 29
AlZF 104, Zn}e] (Kawabe and Kohno, 2009)= 42 21.5
~22.3°Coll A 33A17F 403, Bule] (o] 5, 1997)= 2 25
°CollA] 25717k 302¢] 285 o] 5T F3lol
sese Aztel BolAle AFE ¥ 4 9ok

o9} 72 7A3ke wlol| & Girella punctata®} 7) 12w ol
E G. melanichthys (2. 5, 2010), 3*| Paralichthys olivaceus
(B =, 2010), N+ Gadus macrocephalus (] 5, 2007), 1%
o] Scomber japonicus (3 5, 2008), =¥ Takifugu pardalis
(3} =, 2007), Z7FRa| Microstomus achne (3 %, 2009)
2 ZA7}2m] Limanda herzensteini (¢] 5, 1997) 52 w2
AN & 71 st

ool ohe 33e3 /HEe Ann HHEE 40
15 COJIH 582%= 7}A Wk, 25°ColA 89.1%= 7h
=l 71882 2 15°ColA 41.8%= 7F ¥k, 25
°CollA] 10.9% 2 7} Yofch AR o7 2oo] LYois
100
a b b
a + T
80 | —I— = sl
S
o 60 [
2
S a0t
<
jas)
) J l
0 1 I I . L . L
15 20 25 30 35
Salinity

‘ M Abnormal larvae [ Normal larvae ‘

Fig. 3. Hatching rate of Epinephelus septemfasciatus at salinity.
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