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WE HRITAEBELEEA6T, 18C, 20°C, 22°C, 24°C, 26°C, 28°CHr 30°C)x = £ A B
(Epinephelus moara) it fis X & Wy % , BRI AR EAEAZHE 2h EWEBEA TR, %
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(Serranidae) . 13 ff1 V. B} (Epinephelinae) . 1 HEAJE .
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MY R o YR AR T Bl TGS HE L, ey
HARK KB ERINE, SERGEIET RHMEIE R,
O Tl R K B 2 LU R B B R 2 A 4 IE
(E#A, 1997; 5KEF%, 1999), 7K FE & (2006)HF 5%
KPR, 2 B (Cynoglossus semilaevis)if i & & i
HEBEALAKIR Ry 22-23°C, 5Kl & 55 (2006) % R A
Bt (Epinephelus coioides)iF 5t H 45 H H ARG % & &
Pt K EGE RN 24-26°C . =40 B (E.
moara) ()5 -t A B 1. (Epinephel us septemfasciatus)
(3238 FiARIRIG & & 138 Bl BE TSl 17-25°C,
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1 #wREFE
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2014455 A 29 H-6 H 9 H7E 143 B 3k 7=
A PR R IR B | A I ) s LR 3 (e B i 2 (1)
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EH KRB 2R 00 1T 5256 . 3 AN BGH 43 2 A5 50 & T
WEALAR SR AL, LSRR o RRfTf
fEAk R RS, PRk E R A A T T OUERIE 32 1 S 5
12 ARBEZHTZHENBLER

5 B0 BEA RS B A KOK IR 1827 C (R K5,
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Tab.l Hatching of the fertilized eggs of E. moara at different temperature
R Temperature("C)
Items
16 18 20 22 24 26 28 30
12 h SRR A 5 AT
Embryonic PRI RN (EAEHE J i J e AN AR o
development of Hich bla;ula High Lovx; blas;ula Early gastrula Middle Late gastrula Late gastrula 7
fertilized egg at & blastula stage gastrula stage stage stage Embryo
2h body stage
- TR
% 1L b =R .
w1 TR T
Hatching time - tﬁfiﬂe ta{ 53.75+0.37" 45.00£2.11° 36.00+£0.20°  33.50+0.55°  26.00+1.65% 23.50+0.24 Stopped at
igh blastula
() stage embryo
body stage
e
Hatching rate — 24394471 53.54+3.99° 71.01+1.92*  65.37+£5.63"  45.25+3.97° 16.11+7.41° —
(%)
M 2 4
Deformity rate — 17.3243.31° 11.3345.37¢  9.70£0.96%  13.07£1.36%  24.64+2.80° 45.91+4.61° —
(%)

T R THR IR N EEREZE, W17 8UE A EAAR TR 22 5 B35 (P < 0.05), n=3

Note: The indices in the table were all denoted as X £SD, data in the upper right with different superscripts are

significantly different, P < 0.05, n=3
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BN, ik 2T R AR, 78 22°CHY
FA e LR (71.01%), FLUUR 24°C, LR Ry
65.37%, TF 28 CHF L FAR(16.11%) XTI fb3 1T
Zi A4, A E AR y=0.045%"—5.102%
+160.770 x-1481.6, R*=0.995(y fCFEMLZE, xfLk
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#)¥ Temperature/C
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Fig.1 Effect of temperature on the hatching time

of E. moara embryo

M) (8 2).
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45.91%. XFHGIE G T 20 N 50 (B 2), 4515
72 y=0.841 X*-36.067 x+395.110, R*=0.993(y 1t
LR, x RERIEE).
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20l R=0995 a a ® J#{L% Hatching rate
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g ‘g Q\\o 60 |
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- L
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Fig.2 Effect of temperature on the hatching rate and
deformity rate of E. moara embryo
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Fig.3 SAl of E. moara larva at different temperature

freay SAl {ERE % i B2 i T s KR BEEREAR . RN
20°CHY, BAHRK SAl {H(25.97+3.19), HKE 22°C
fif, SAI (B 22.38+2.30, Ml AE ML 26°CHY, SAl{H
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Half-death time/d
) IN

(=)

16 18 20 22 24 26 28 30
1R.FF Temperature/'C

K4 AR T =800 BT ) R8T N E]
Fig.4 Half-death time of E. moara larva at different
temperature
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Effects of Temperature on the Embryonic Development and
Larval Activity of Epinephelus moara

ZHANG Tingting"*, CHEN Chao'”, SHI Zhaohong?, LI Yanlu',

YU Huanhuan'?, REN Baohui*, XU Wantu’

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Ingtitute, Chinese Academy of Fishery Sciences, Qingdao  266071; 2. Key Laboratory of East China Sea & Oceanic Fishery
Resources Exploitation and Utilization, Ministry of Agriculture, East China Sea Fisheries Research Institute, Shanghai  200090;
3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 4. Laizhou Mingbo Fisheries Limited
Company, Yantai 261400; 5. Xiangshan Gangwan Aquatic Seedlings Limited Company of Ningbo, Zhejiang 315700)

Abstract In this study we investigated the effect of incubation temperatures (16°C, 18°C, 20°C, 22°C,
24°C, 28°C, and 30°C) on the embryonic development and larval activity of the Epinephelus moara. The
stage of embryonic development after 12 hours of hatching, the hatching rate and the deformity rate of
newly-hatched larvae were also measured and analyzed. We performed the starvation test on the
newly-hatched larvae and evaluated their daily survival rate and the survival activity index (SAl) at
different temperatures. It showed that the embryos could be hatched at 18—28°C. The hatching time was
negatively correlated to the temperature as shown in the equation y=12139x "% (R'=0.993, P<0.01), in
which y was the hatching time and X was the temperature. The highest hatching rate (71.01%) and the
lowest deformity rate (9.7%) were observed at 22°C. A lower hatching rate (65.37%) and higher deformity
rate (13.07%) appeared at 20°C. The hatching rate decreased gradually when the temperature was
below 22°C, and reached 24.39% at 18°C. The hatching rate also decreased significantly when the
temperature was above 22°C, and the lowest hatching rate (16.11%) appeared at 28°C. The effect of
temperature on the deformity rate of newly-hatched larvae showed an opposite pattern. The embryonic
development stopped at the stage of blastula at 16°C. At 30°C, the cell dividing ceased at the embryo body
stage. The SAl first increased and then decreased along with the rise in the temperature. At 20°C, SAl of
the larva was the highest (25.97) with the longest half-death time of 7 d. Therefore, the optimal hatching
temperature for the fertilized eggs of E. moara could be 22-24°C, and the most suitable temperature for
the survival of newly-hatched larvae could be 20-22°C.

Key words Epinephelus moara; Temperature; Embryonic development; Larval activity
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