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Table 1.  The induced maturation and ovulation of E. lanceolatus in 1996.
Date Time Injection No. of eggs Fertilizaation Remarks
No. dose (U or i)  spawned (x1000) "¢ @9
May 14 09:30 | HCG 350
15 09:40 Il HCG 300
LHRH-a 30
17 08:00 2,400 0 O (0.8-0.85)
Jun. 10 08:00 | HCG 310
LHRH-a 32
11 08:30 1l HCG 400 4,200 0 O (0.8-0.86)
13 09:50
Jul. 12 08:40 i HCG 320
LHRH-a 35
13 08:30 ] HCG 320
LHRH-a 35
14 08:30 I HCG 400
14 20:30 3,000 72 N (0.81-0.85)
15 21:10 6,000 68 N (0.81-0.86)
16 21:15 2,400 76 N (0.81-0.86)
Aug. 24 09:30 | HCG 350
LHRH-a 38
25 09:00 Il HCG 400
LHRH-a 40
26 19:50 24,000 78 N (0.81-0.86)
27 20:30 3,600 81 N (0.81-0.87)
28 20:40 1,200 84 N (0.82-0.87)
Sept. 23 08:50 1 HCG 400
LHRH-a 42
24 09:00 I HCG 400
LHRH-a 43
25 20:10 18,000 78 N (0.82-0.87)
26 20:30 6,000 82 N (0.83-0.87)
27 20:30 1,800 85 N (0.83-0.87)
Oct. 23 0840 |  HCG 400
LHRH-a 43
24 0830 Il HCG 400
LHRH-a 45
25 20:25 6,000 83 N (0.83-0.88)
26 20:40 2,400 86 N (0.83-0.89)

O : Over-ripe (spawned).

N : Naturally spawned.

() : Oocyte diameter in mm.
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Fig. 1. Seasonal variation in numbers of pelagic and demersal eggs of £. lanceolatus in 1996.

Table 2.  The induced maturation and ovulation of E. lanceolatus in 1997.

Date Time Injection No . of eggs Fertilization Remarks
No. dose (IU or ug)  spawned (x1000)  rate (%)
May 19 16:00 | HCG400
LHRH-a 42
21 17:10 7,000 81 N (0.83-0.87)
22 19:50 790 83 N (0.85-0.86)
Jun. 18 17:00 | HCG390
LHRH-a 41
20 16:40 28,000 80.5 N (0.83-0.86)
21 20:10 3,500 82 N (0.83-0.87)
Jul. 18 17:30 | HCG 380
LHRH-a 40
20 16:55 140,000 81.5 N (0.83-0.88)
21 19:30 21,000 81.8 N (0.83-0.88)
22 20:40 7,500 83.4 N (0.84-0.88)
Aug. 16 1800 | HCG350
‘ LHRH-a 38
18 17:20 160,000 82.3 N (0.84-0.88)
19 20:00 25,000 83.6 N (0.84-0.89)
20 20:30 10,000 84 N (0.84-0.89)
Sept. 15 1800 | HCG350
LHRH-a 40
17 17:30 85,000 83.5 N (0.84-0.88)
18 20:20 6,500 84 N (0.84-0.89)
19  20:40 2,400 84.6 N (0.84-0.89)

N : Naturally spawned.
() : Oocyte diameter in mm.
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Fig. 2. Embryonic development of the E. lanceolatus. (A) 4-cell stage, (B) 8-16 cell stage, (C)
32-cell stage, (D) Morula stage, (E) Blastula stage, (F) Blastodisc expands about 1/2 yolk, (G)
Embryonic formation, (H) Eye and kuppfer’s vesicle visible, (1) Heart beating started, (J)Embryonic
movement, (K) Hatching 1.65% 0.12 mm.
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Table 3.  Embryonic development of fertilized eggs of E. lanceolatus.
Duration Water temperature Development stage
(h:min) (C)
00:00 28.6 Fertilized eggs (0.80-0.89 mm)
Oil globule (0.18-0.19 mm)
00:48 28.5 2-cell stage
01:00 28.5 4-cell stage
01:12 28.4 8-cell stage
01:23 28.4 16-cell stage
01:43 28.5 32-cell stage
02:15 28.4 64-cell stage
02:57 28.6 Multi-cell stage
04:05 28.6 Morula stage
05:20 28.7 Blastula stage
06:40 28.6 1/20f yolk is covered with blastodisc
09:06 28.6 Embryo formation
10:21 28.7 Eye and Kuppfer’s visible
14:50 28.8 Tail free from yolk sac
16:40 28.9 Optical lens distinct 19, somites
18:10 28.9 Embryonic movement, 25 somites
19:36 29.0 Hatching, 1.65% 0.12 mm
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Table 4.  Hatching of fertilized eggs of E. lanceolatus at various salinities.

Salinity ~ Temp. (T) No. of No. of Hatching Survival rate on
(ppt) fertilized eggs  replication rate (%) one day after hatching (%)
33 28.5 100 2 88 80
30 28.5 100 2 90 84
25 28.5 100 2 76 65
20 28.5 100 2 53 -

15 28.5 100 2 25 —
10 28.5 100 2 12 —
5 28.5 100 2 —
0 28.5 100 2 — —
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Table 5.
hatching time and fry length.

EONRINEN  LHE 7 AT EINEEN 14.7
& 0 8 B{Mem 6.7 % - HiEH A, 2
g2 SNAR BT Al Table 5 FRsR > E PR E BT
(U3« gmelmsg (S - v B2 B 75 B A B 208
WA IRB A - MREAE )R B
2 AR BE /N -

WA ZHEIAE 28~29T T > 4% 19 /M
36 43WBfk » BERIEUEBEAE 22.2~25.6°C ] 27 /)

C OB 10 430 7E 30°C HUMEEE 19 /NEF 30 43HE{L®)

A R EAR R E R LA R - R G R
B ERE  RIAE 29~30C Mtk MEMBLERZ
B A AREIENEE > B EABREE 30
T WRALHY - MRS B AR ER A - HER K
W2 T REEE - S AR R T AEES
1.65 mm » BRI AR - A0S - EEH
QY FE A2 g BRI CYESE - HEREE
B3I\ A (Table 5) »

K AR RS INE AR R T ek > Hog
frRpEHE R T TS - 75 BEA 27 FHinae

A comparison among different species of groupers of egg diameter, water temperature,

Chinese Scientific name Eggs diameter Water temperature  Hatching time  Hatching fry Remarks
name (mm) () (hour) length (mm)
AL Epinephelus lanceolatus 0.80-0.89 28-29 19.6 1.65
FREELBE  Epinephelus akaara 0.80 25 24 1.57 g, [701979)
SR Epinephelus salmonides 0.82-0.92 30 19.5 1.7 %, Bd, $101987)
$REAPE  Epinephelus amblycephalus 0.88-0.91 22.8-23 43.5 2.0 &, 1, BR(01979)
SEVEALE  Epinephelus tauvina 0.90 27 23-25 1.7 Chen et al. (1977)
EEREE  Epinephelus fario 0.90 27.8 20.17 1.65-1.7  Z, &, T(1991)
FRELEBE  Epinephelus akaara 0.7-0.77 25-27 23-27 1.56 ¥R, 18r1(1966)
EEH Chromileptes altivelis 0.80-0.83 27-28.4 22 1.8 %, ¥R, #&(01979)
KREMACVREGLRASZ R BEZEER [ 30 ppto EWRAFFFERE 20 ppt MR

PEHIERCRHCEE  FEBER > BART 20 28 - AHINEBER 30 ppt K - FFRAKL
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Experiments on the Artificial Propagation of Giant Grouper Epinephelus
lanceolatus

Abstract

This study investigated the feasibility of artificial propagation of the giant grouper Epinephelus lanceolatus.
Experiments with HCG and LHRH-a injection were conducted to observe the spawning behavior, embryonic
development and hatching. The results are summarized as follows:

Spawning season extended from May to October.

Dosages of 390-400 1U_ kg HCG and 41-42pg, kg LHRH-a body weight were used for injection during the
early spawning season in May and June, and 350 IU kg HCG and 38 pg, kg LHRH-a body weight in the mid
spawning season.

Ovulation occurred about 48 h after injection and once per month. After injection, males jumped as part of
chasing the females. The chasing behaviour lasted for six hours. The fertilized eggs were pelagic, spherical, and
transparent. They ranged 0.80-0.89 mm in diameter, and each had an oil droplet of 0.18-0.19 mm in diameter.
The fertilization rate was 80%. Incubation period was approximately 19 h 36 min at the water temperature of
28-29°C. The newly hatched larva was 1.65 mm in length.

Hatching rate of fertilized eggs and survival rate of newly hatched larvae varied significantly with salinities.
Hatching rate was highest (90%) at 30 ppt, but hatching failed at salinities ranging from 0 to 5 ppt. The survival
rate of newly hatched larvae was highest (84%) at 30 ppt. Newly hatched larvae did not survive at the salinities

lower than 20 ppt.

Key words: Epinephelus lanceolatus, Artificial propagation, Embryonic development
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