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Experimental Propagation and Nurs ing Young of the

Salmon-like Grouper Epinephelus salmonoides ( Lacepede )

Kim-Jung Lin, Ren-Mou Chang., Chi-Yuan Liu, Yuh-Kuen Fang .

Chi-Lin Chen, Cherng-Yih Juang and Ming-Sin Shu

Salmon-like grouper Epinephelus salmonoides and malaba grouper Epinephelus malabaricus.
are large size species among groupers and both of them have great potentjal to be cultured in’
commercial purpose. Fries and fingerlings ofnthese species caught in Peﬁghu ‘coastal waters are
not enough to meet the fanpef’s derﬁand for étocking, therefore some fingerlings of groupers.
were imported from southeast As'id to be cultured. Due to the difference ;)f the environmental
factors fish diseases and.mortaliitly_ were occasipnaily happened among those imported grouper
species. In this éase, the demand for fhe fingerlings of the native grouper species thereforg are ’
higher and higher. . ' . ' .

' Since 1979 Penghu Branch has been workingbn thel study .of Propagation and nursing techni-
ques of these groupers, especially Epinephelus salmon'oidesv. This past spawning season we were
continue working on the ﬁnproving of brood fishes rearing techniques,the adequate dosages for
inducing artificial spawning and fertilization, nature spawning, fry nursing, and finding the ap-
propriate feed for the young etc. The results as follows: '

1. Nature brood fish of E. malabaricus which were bought two years ago could be re-mature

100% by rearing them in the indoor concrete tanks., o
2. Nature brood fish of E. salmonoides bought two years agd could not re-mature satisfactorily

by rearing them in the indoor concrete tanks. None of the male brooders mature naturally

and only 11.1% of the female brooders re-mature naturally.
3.  After indﬂced maturation by injection hormones the brooders were mating with the same
species and then stocked in different spawning tanks according to the species E. salmonoides

& E. malabaricus and also spawned naturally but eggs were not fertilized because the male

failed to ejaculate.

4. Brood fishes been injected by the dosages of 0.5 to 1 L.U. of Gona hormone per gram of

body weight for inducing spawning most the time eggs were over maturation and multi-
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oil-globules happened.

5. Female brood fishes by illjeqtion of 0.25 1.U. of Gona hormone combined with the pituitary
gland of Clarias fuscus for induced spawning would be able to spawn and artificially fertilized
thirty-six hours after the first injection.

6. The fry nursing experiments of this species were last for thirty-two days. And the results
showed that the optimal water temperature for nursing the young fry was 24°C and average
survival rate at the end of the experiment was7.35%; when water temperature reached to
27°C, the average servival rate down to 1.5%.1f the water temperature up to 30°C fry could

not survive.
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Table 1

1
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Induced maturation and ovulation of Epinephelus salmonoides.
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N BW . injection No. No. of Fertilization .
o. (kg) Date & Time No. of dossage (I.U.) spawning eges(10 ) rate(%) remark .
1 12  Mar.10 16:00 I GH 12000 egg's dia. 0-56-0.60mm
Mar.11  14:30 II GH 12000
Mar.12 09:00 IIT GH 6000
Mar.13  09:00 IV GH 6000
Mar.13  15:30 1 450 - over mature
Mar.14  09:00 I 480 - over mature
Mar.14  16:30 It 255 - with blood
2 11.6 Mar.13° 14:30 1 GH 12000 egg's dia. 0.50-0.54mm
: Mar.16 09:00 I 225 2 multi-oil globule 80%
Mar.16 16:30 It 67.5, - with water
Mar.16 16:50 II GH 12000 . with water
Mar.17 08:40 : 1] 120 - over mature
Mar.17 17:00 v 90 - with water, over mature
‘Mar.18  18:00 \% 1.9 - too few
3 16.5 Mar.12 16:00 I GH 16500 egg's dia. 0.58-0.63mm
Mar.13  14:30 II GH 16500 egg's dia. 0.60-0.64mm
Mar.14  09:00 III GH 8000
Mar.15  15:30 C I 560 - - with blood and water
Mar.16 09:00 11 240 - over mature
Mar.16 16:30 1| 502 34.6
Mar.17 08:30 v 253 - over mature
Mar.17  17:30 \% T 255 - over mature
Mar.18 08:30 ) VI 132 - with blood
4 11.1 Mar.20 14:30 [ GH 10500+19 pit () egg's dia. 0.44-0.46mm
Mar.23  09:00 I 105 68 multi-oil globule 25%
Mar.23  16:00 (1) Il 90 - with blood
Mar.23  16:30 I GH 10500+19 pit
Mar.24 08:40 m 118 - with blood
Mar.24 17:00 v 150 - with water
Mar.25 08:30 \Y% 3 - too few
5 17.2 Mar.16 16:30 1 GH 16500429 pit((ll)) ’ egg's dia. 048mm
Mar.17 17:00 II GH 16500+29 pit egg's dia. 0.52-0.56mm
Mar.18  16:30 I 195 55.1 multi-oil globule 100%
Mar.18 18:35 I 228 12.6 multi-oil globule 100%
Mar.18  20:35 11 135 22.5 multi-oil globule 100%
Mar.18  22:35 v 67 - over mature
Mar.19 08:30 v 165 - over mature
Mar.19  16:30 Vi 345 - with water
Mar.20 08:30 v 225 - with water
6 10.8 Mar.25 11:00 I GH 10000+16 pit((ll)) egg's dia. 0.46mm
Mar.27 10:40 1I GH 5000+8 pit - egg's dia. 0.45-0.48mm
Mar.28 0845 I 300 - over mature
Mar.29 09:00 n 375 - over mature
7 10.3 Mar.25 11:00 | GH 600048 pit(l() ) egg's dia. 0.40 mm
Mar.26 11:00 II GH 6000+8 pit'( y egg's dia. 0.45mm
Mar.27 1040 III GH 500048 pit(l) egg's dia. 0.60mm
Mar.29 16:30 IV GH 6000+8 pit egg's dia. 0.60mm
Mar.30 09:10 [ 300 - multi-oil globule 80%
over mature
Mar.31 15:30 I 15 - too few
8 .14.8 Mar.31 09:50 I LH-RH a? og 0.25 egg's dia. 0.48-0.52mm
) mg + 13pit des-Gly10,[D-A1af]-
Apr. 1 10:00 II LH-RH analog 0.25 . LUTEINIZING HORMONE

mg + 6 pit(1)

RELEASING HORMONE
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£1
Table 1 Continued.
injection N f N f F ili .
BW . 0. O o- of Fertilization
N Date & Time R Kk
* (kg) No. of dossage (1.U.) spawning eggs(103)_ rate(¥%) emar
8 14-8 Apr.2 15:00 I 274 - No. Fertilization
Apr.2. 19:30 It 30 - too few
~Apra3 08:35 1| 33 - too few
9 10.8 Mar.31 08:25 I GH 3000+13 p;t((l)) egg's dia. 046-0.56mm
Apr.l 10:00 I GH 1500 +6pit egg's dia. 0.57mm
B Apr.2 00:05 I 637 20.8
Apr.2 07:00 I 70 - over mature
10 16 Mar.31  08:25 1 GH 4500+18 pit((ll)) egg's dia. 0.52-08.7mm
Apr.l 10:00 II GH 3000+9 pit egg's dia.-0.60mm
Apr.l  23.35 I 2130 84.1 .
Apr.2 0647 It 460 - No. Fertilization
Apr.2 15:00 I 85 No. Fertilization
Apr.3 08:35 Y 30 - - too few
11 9.5 Mar.31 15:30 I GH 4500+1 pit((zz)) egg's dia. 0A45-0.55mm
: Apr.l 16:00 II GH 4500+1 pit .
© Apr.3 08:35 - I 405 - over mature
multi-oil globule
Apr.3 15:35 1 24 - ‘too few
12 24.5 Apr.27 11:00 1 GH 6000+20 pit((31)) egg's dia. 0.51-0.53mm
Apr.28 11:20 11 GH 300048 pit egg's dia. 0.51-0.55mm
Apr.29 07:15 I 225 4.1
Apr.30  08:35 11 - -
13 13 Apr.27 11:00 I GH 4500+13 pit((31)) egg's dia. 0.53-0.56mm
Apr.28 11:25 11 GH 225045 pit . egg's dia. 0.58-0.60mm
Apr.28  22:50 ‘ I 144 53.2 _
Apr.29 0745 {4 52 - over mature
Apr.30 0845 I - - )
14 24.8 Apr.28 15:20 1 GH 6000+1 pit((zz))' egg's dia. 048mm
Apr.29 16:00 II GH 300041 pit 2 egg's dia. 048-0:50mm
Apr.30  16:30 III GH 1500+1 pit (1) egg's dia. 0.60mm i
May.1 17:00 IV GH 3000412 pit egg's dia. 0.60mm-:
May.2  01:00 I - - No. insemination
15 14.5 Apr.29 11:15 [ GH 3750+18 plt( egg's dia. 046-0.50mm
Apr.30  10:00 II GH 187549 pit egg's dia. 048-0.56mm
Apr.30  22:35 I 630 57.5
May.1  00:35 11 60 < with water
May.1  08:35 I 30 - too few
16 12.8 Apr.29 11:15 1 GH 3000+16 pit((ll)) egg's dia. 0.51-0.55mm
Apr.30  10:00 11 GH 150048 pit egg's dia. 0.55-0.60mm
Apr.30 23315 I 270 6/3.6 .
May.1 01:15 i 67 - with water
May.1 08:00 1 30 1 too few
17 10 Apr.29 11:15 I GH 2250+12 pxt( egg's dia. 0.50-0.54mm
Apr.30  10:00 II GH 112546 pit .
Apr.30  22:50 I 67 70.6 ]
May.l  00:50 1l 7 - with water
May.1 08:30 I1 7 - with water

* GH Gonq Hormone
(1) pituitary of freshwater Catfish
(2) pituitary of Black Spotted Grouper
(3) pituitary of carp

I .
LH-RH AnAlog des-Gly0{ D - 1a6]-LUTEINIZING
HORMONE RELEASING HORMO}
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584 BRHEERALYSHE RN ESRELR ) » B 33 /> No.1 FRARTE
A& R B » B4 No.2 & No.3 /REERUH BT & » RBLIE RAGITRYE » AHEAEME
Chloromphenical 80 mg/kg DA Pk HEBIER » FAFRRHREARAFTRE » #FAK
RS o FAWE(LEE 40 FIRSES sS4 A5 -hER o 3M (No-1 ~ No.2 ~ No.3 ) $i%7# 13,600
B ERE2.7% FR2E11.02— 14.68 mm » £3513.98 mm o HREIMEAR 24.1 — 28.1
C » BERMEE 32.2 — 35%2M o RRRHMR » AERRSEREE  MEARTERARE
BREFER o
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Hours after first injection.
®: 0.25 L.U. Gona Hormone + 0.5g Ca.P*/1gbody weight.
- O: 1 LU. Gona Hormone _
A:'1 1.U. Gona Hormone +1g Ca.P/1g body weight. ‘
@®: 0.25 L.U. Gona Hormone + 0.5g C.P**/1g body weight.

* Ca.P Means Catfish's( Clarias fuscus ) Pituitary.
*+ C.P.Means Carp's Pitnitary.

W3 EHEERAL4ETAMECHESEHERES—X
EHSZ RN '
Fig. 3. Relationship between the fertilization rate and time
‘ela'psed after.first injection with four different d'ossages
of Epinephelus salmonoides.

263



264

M

IRBUEERREVERER > EATHHES 1 - 26 Xl - EEALTRA > GRL
HF DS RRE  AER S MY > TRNEESRER  MEVEE 16 BEADE 1B
i RERRH S BB LARE  BERREERBZ RALERAENE  AREFHBERARRA
BTERES  MRER A B AR AEEAEN » HAEESE 1 1986 £ RBADH
22% NRRBY ) EARBETEEELE EMNTEARER » UECRESREARMH - X
HBFEAZER B NHARRELE DOEBECSHREY - MESAELhERE
B Nt RVURREERNBESR 2 XABREBRSEMBEE AL > AN —BEETH - BHE
FHASVERER  BERAKUPEERRS » BHEREORENNE  IAERESR » TR
REBBRR - i RIPERIR B > RIER EAREEY > HEBT - PRI — 3 » HBI T E
REBHTHMBEE SRR Z— « B4 PEANARZRRES  RERESEEN » AEBESE
REBERT » BIMERENE H > FTRCERAOKTE » M HMIERE ~ HE00 ~ KBE ~ BB B RE CAEEHT
SWAHREN - THERPY -

AI¥RENBERENER » LARBEANATAR R » Rk E6 EELEER - LIEEA
B 37 BERAh  KEFIHERER 17 RETETRERE  SRANEEASRESETENSS -
HMEREEA KV SRR EERAGA I ATAS4 AT PHRRERE BT rs
ATSHINE - AFEHLIA9 BE > BLETATHERR  DREAZSRETE  EZREA
MM MBAE b > EERBRZET » REFEREY (4 ATH) > SHRESBD » Ipb & %
B RRAEEAR  HE—RT-ERRTRABLTS » LANEFBZEYESYS » B/
RERMEAMBBELTR > M BREHERAE Y 28 > HEHVARE—SBR - XHBE
Y5 ¥R 5 > Gona Hormone B8 AUE M B0 R A4T » bl 1 S8 8BS 0.251U:2 G.H. B4 1
RAREREH 05IUZGH BN RAEENS 1 IUZGH » 14 REERROZEE K
ATHMEEAEPRB MG » RREA LYR L BE F@ENE |

LIOFTHERE - RBZERLIZETA o

2.0 B AN P R 2 B > R A o

ARENHEREHEE  LSERENZRE -

4 BT IRS R o

SHARBEZEREE . ,

HBRALEHAEERS 1 RIS » 10 36 MEALENAL  BEREZEE » B
TS 1 KIRINLLEE > SRR HESBRR » LIS S R o :

FREFRAISHEGEE, B SH2RH B BATEEENER » MAERA SRS
ZRFRGRABES - BERBERRL — BEGH » BENYERAECFRARESERALE
27 LB S % R 14 mm FREGE » BBE LAE 34 CR > HHTANGSHER X BEEL
FE BB CHARSHIC  XEETHRE 14 CRABSEE » BERT> 11 CLFREMATRC o
#703.0- 5.0 cmZBBRHREESR  BBELAFBCLLS » HARETRY S -
S. AKatsu Ff7 BHlli8 G Epinephelus tauving {F 5 » HAIRE{LEMEMLE 12 5 » XB18.5C &
HE O EEERO » FRETTARE; 23.5CR “EREFEIFB0.9 %R 2.6% ; 29.3°CH
P EEERIT 2B R6.1%R9.8%; 2°CH BEAVUETHRS0.1%R06% » REBEE
AR o REBFEAUEE » KB 24 CELREFRRE » ABEAREEEHE TR »
EABRS 30 CH » PIFREEEEAR -



EENABAELD DHRFRAZERREFFDIERT  AREFRZRREERE - Hhitt
YRS o 18R MERSDBS » BEHEFREFKEASEX  EHREFAROREER » BHEE
B RERE o 222V BaH 1 MRKEERR  FROMAES  BRREEREE  KER
BRI GRARBELRME . BEVRY 43K FRASTRDEEVERRAS » LG
B BERR KB 5% NETE ERARATEEERTTRBHRE » X5 A KEZERE
SRR ( FRIIRS FEERIA ) o SRR o MR BT AE  BEE % AR A P BT BSGER
SREFIRE SERHAEZIRE 0¥ AR BUERFRABRZAKEGARER BREH
B Z— o

m =B

R BE R AR AR EEHBE AREE  MELAARAWEMEY » SEREHIH
ERENE A SRR RERATE  REHAE R EEESRERN - AR — S0 EER
HWAB ) ERBEEAEER - - 2EREE ) RTAEEA LRRAEENZIES - A0FAEE
B 68 EEFHRLA AIAEERRES  WEEEHER > ATRIIZH » FREYT » BHERE
SPREE FEDRE o AEEZRBRTENRN FRIEBEMBEA—FOEN » SRARMT

L ERERED AEER A THhEE 2 5 o #f ~ BB TEH » RBEE1009% o

LFRREHGHEREA THHEE 24 » RABERS > MERRBLEE1L1% -

IAEEAST BRI R HAENGS  BAERES  RTERED » #EMERR o

4058 11U/ 1¢ Bl 7 Gona Hormone A B ERE » BEZNESBARSHRAR

5. f#7H0.251U/1g B/ =2 Gona Hormone H# N EBIS FiRE » KWERS S 1652 36 IREXE

BN TTEATRIPEER o

6. A BRI B A BRI 24°C» 1 32 HEAE » FHEERR7.35% ; KB 27°C » FHIE

BFEBE1.50%; 30 CR > FREEEMEAR -

M
AFEMTERAFTELERBEEXHLURREG BXBERBLZXNXR  BREM -
4 EERBESE > SFRACHEAARAKE » TERGENUR ABRKRBEL LG FTEARNY
& o HWER RS A MEMRECRER AR - BB - HRE - BMEREZ B EAR TFZIRE

KABEAE » (44 » HFT R RS EE AL ME 2 AT R - ISR R 2 M B Rk B
» L ERR B -

B STRK

1. H. Masuda. K. Amao Ka, C. Araga, T. Uyeno and T. Yoshino ( 1984 ). Japan Jhefishes
of the Japanese Archjpelago P. 1 115— J. K.

2 BT G BEN - BB - BOUH (1985 ). BHAERZATSME - | BREMYS \ &
BEMEHRE ABEKEXRITEHNSTABRREEES , 31 -49. ’

3. Tseng. W. Y. ( 1983 ). Prospects for commercial net culture of red grouper ( Epine-
phelus. akaara ) in Hong Kong. J. world Maricul. Soc. 14 , 650 - 66Q.

4. PREE (1983 ). BRAETWE W% B3 ( Epinephelus. tauvina ) ZiBRMS, Y. '?@Z\E'
358, 17 — 20. '

585 (1984 ). AHARME - HE, 3-9.

265



266

6 WHIMBRAL » FERB 7348 6 H o 73 WRFRA TS 28805 5
TEUHRBRASL » PERB 7346 A5 H « BHRBARETE 19244 5%

BT R - BRI ( 1986 ). BEEHRZATYM - I MAAEE - S5 M.
90.25RM - KX (1979 ). BERMRE - AWML KERBFTRBRES , 31 , 421 — 433

L0Z#R ( 1978 ) EHRREBRERRE - S MY K ERRFTHBFS , 30 , 321 — 327.

11.S. Aka-tsu, K. Al — Abdul — Elah and S. K Teng, ( 1983 ). Effects of Salinity and
water temperature on the Survival and growth of Brown — Spotted grouper larvae (
Epinephelus tauvina. SERRANIDAE ). J. world Maricul Soc, 14 , 624 — 635.

RAGE AR KT~ ZUBE BREK (1986 ). g AHAZATIYE - | FRESSRE

FRas (L o S MEAERXBTRBHE , 40 , 219 — 240



