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Interspecific hybridization of longtooth
grouper Epinephelus bruneus x giant
grouper E. lanceolatus and growth
of hybrid larvae and juveniles

Osamu Murata!, Shota Itakura®®,
Shinji Yamamoro®, Nobuhiro HarTorr,
Michio Kurata', Hiromi OnTA®
and Shukei Masuma®™*

Abstract: In order to breed a faster-growing grouper,
the longtooth grouper, Epinephelus bruneus (LG), was
hybridized with the giant grouper, E. lanceolatus (GG).
Eggs from a female LG that was injected with HCG
were inseminated by the fresh sperm of LG and cryo-
preserved sperm of GG obtained from a fish in Malay-
sia. Normal hatching rate was 8.8% (LGGG) and 18.6%
(LG), respectively. The LGGG and LG larvae were
raised for 61 days after hatching; the survival and mean
size were 17.5, 42.0% and 63.6 £ 11.3, 36.2 + 8.7 mm,
respectively. This new hybrid grouper would be a prom-
ising-breed for aquaculture.

Key words: Epinephelus bruneus; Epinephelus lanceola-
tus; Hybridization

o . (Epinephelus bruneus) &G MME O &\ BRI &
BTH 2%, KBS 20°CLUAT) OBREEHICL Y HHE
FAX (FE:1kg PlE) CRBETIC3~4ELET
o —H, #<h4 (E lanceolatus) I NZEOHTHD
KEE 5B THY, AEF2m ML, HAE400kg 2FT
BET % (Heemstra and Randall 1993), BENE L (&35
5 2003), BE, BEPEET V7 TALKI S (Pomeroy
2002) .
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BHAFOEEDELBDL-0101E, L) BOERE
HEHOMEOFEHESLETHY), REYRFENO—DL
LT, M2 REREIEEREOBEY LY
K PHEALNTVS (FH - K 2012), ENIZBITE N
FHEOTMETIIV A bN¥ E. marabaricus X 7L, ¥4 k
NG X N% Hyporthodus septemfasciatus DIEEDIEH
WL TWA (W - K5 2012) LAL, §va4L7
IOFHNZ DT OHEIZ 2V

FITC, AR THEROBRVNYOEREZHNE LT
PIEIIHADTM AT o720 £, U LR
£ REOEBEFWHSPIIT L0010, KESBRICHY
o THEBEO S IETFEEREL, ABREGEOTT
HELLE L7

201146 6 A12EI 7 () x ¥ = h £ () (LT, 53455)
BLU7 THMBONTEBEER L. s3I0 1 ORKTF
1%, 20114E 5 B {2~ L — 3 7 [E Sabah N, Silam @ Enrich
Marine #:C®E S N7z 3 B (AFE204+ 11kg, FH=
NREEFEZE DTHRE »OHEHLLZ. BTFoREIR
Koh et al. (2013) (ZH# L, #ERH#IZIE DMSO (dimethyl
sulfoxide : FIEHIEE) %A LEERE L CHARIZELR-
720 7 TILEBKRFEKERFEHRABERGICB W TERS
NTwi- ATEHERO125 (KE157ke) OME1REER
PREIR D205 (KE194kg) O 1EBLRABRIIH L. &
Bo 20 cEAES (2007) 1CHEU T HCG (Mt
BANVEY, HTPHEEMR)) LIEL, SRERIINS
LU R TR L

PR & AAHEAEMIC#90g, 7 THBTERICH40g% 2
DDT 7Y NERYVER QIE, UTEIL) IZHY,
FNFNIBES I ABF L7 ZOFERTEMZ, |
BRI S EEKE N Z TER L7z, BBHRICEKE N
oL WBICE R ZINA L, HIEERGICH®SL
720 WATE3I0I PC AMEIZNAL, BEFICL DEHL
7 TAX87,000%%, ZHMERE187,000%r & HE S rize #LIP40
~ 60kI % EARTEMEE (SZX12, ) ¥/52 (¥R) ToHE
L, R RO, BH, REREIELZ0E, 2
13500 1 KAE 1 THIIZ16,000k0, ZRHEFEIX34,0000 % 2 HICHE
FICINAEL, S CMERTHEK L 72, JINEROKE
1326.3°CTH o7z SILEITF LIN38 ~ 504 % MK THIZ:
L7zFR V&30 (713D, THMEIZEI62) WAL,
B THLS 72, MLBICEESMuFH, FRTAB
LUz st L, BRI S 0HLE, EF5HLE
BLUHEFRL ROz, AEKENOIEE HMUTAEIL,
AR I VO SRR TEO N EE SMEBLET
THEH L7 T2, SHELLOLEESMEEL, BABOI
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BICZRBEY BT - ZRBINECEE SMUFafzikL Tk
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6 H14H 1251 L7227 £15,100/2, ZMERES, 7002 (2 7kl
AN RATRBICA L. SEKEIERKIRD26°CLL
FiembrFETFy vBe—%— (RZ250Y, (BR)L A ¥ —)
T HWCHR L 7o SR F OKIEIZ26.1 ~ 29.6°CTH -
72 (Fig. D)o fH12132~40DAH $TYF IAVERT LY
(Brachionus plicatilis sp. complex ; LT, TAY) #FEEK
FFIZ10fE {4 /ml, 13 ~ 55 DAH ¥ T7 V7 3 744 (Artemia
sp) & LMEME/ml OFREZMRFT S LD ITHREL 72, 38
DAH 75 REKT FCHFEIEFHD 1 H 2 EFOHBOR
G (Z2=T7 7y s, BELLERGR)) 2ad
B5FETEHERT, T2, TAVETIVTF I THAEE, KEE
K=Yy 7aX EX () 7y o (#R) &b sEEmibL
7zo BAFIXABEAOTARE L, BKEICIG U THE %
Mgz, £l I V12 (0L STERR)) 2EH1
ENAM L7z 10 DAH ICFEHRE L TIF 56720107 1, H
fldt 4 KAEIZHE L, - 1343 DAH 12 5 A48 L 7=,
SRR L L AT X B ARA ORI Z [ < 7291245 DAH 12
BHICE D 494 XIEA L, REBET HICE, T
54X, 7T TIE3ITAXIE L7z, FBEKME (4
ZBPIRHIMRFTE LAk 1HE) »oMIEAICS~ 12B%
T L, KB (FA100, HI=ZE8E(K)) %, 7
I TI325 DAH, ZMEfET1320 DAH % TiE, FEMARIEMEEIC
Bt L7zBEMEE T Y 4 v A5 (DP70, *1) Y 3 AKRAE
) FAWCTE£ERFHNI L. £/, 7 T TI333 DAH, %
MFETI325 DAH 205 57V 4 )V J £ X (CD-15PSX, (%)
IV bE) ZHAVT0.0lmm DEMTRHE L7z, ¥4 X
I, BEXKEPOEELBIZ4A~6REF T YT LT
AL, S#REoOSELHEE L, £%REHE, 72743
DAH, #MefET45 DAH 3 X OSBRI T HICTMAE D25
2R L TRo 72,
EREOFHEOZEDKEIZIL Welch @ t HiE (¢ test B
) Rz A XRBBOTFIMEOEDOKEIZER (F
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Fig. 1. Mean (+SE) total lengths of Epinephelus bruneus and
the hybrid of E. bruneus x E. lanceolatus (lower figure) (*: P <
0.05, **: P<0.01) and change of water temperature in tank (upper
figure) during larval rearing.

AZB) I BEEEBsEE KD (LUHE - LHE
1997), Welch @ t fEZ 1T > /2o B EKEIZ0.05E L 720
LB, BERH (7 ZOREESHEEORESRLTH 5 |
EREET A7 OICEX ORI KE L2 2 & CELEMORME
A H72@, Holm (1979) #Elck->C P %% (P&
% (K-r+1)f5 L CH% PEZ RO 72 K IIHED KRR,
rid PEZNSVIRICERZZE ZDONEMTH Y, DT Pogsed
EREL] L7z

7 LOZKERIT2.7% (BLINEES54), THEFE95.3% (]
ZINHA3KL) TH oo, ZTHH»SLDIEF HMEFEZs LT
18.6%, ZTHEFETR8%LFE L KT L7ze R IVHTOIE
TEREAD S DIEE SMERIZ 7 T T93.8+1.5% (n=3), =4
TET46.0 £19.6% (n=6) EMEEDOFHIMED 720 FHE

Fig. 2. Morphological development of Epinephelus bruneus (A -
F) and hybrid of E. bruneus x E. lanceolatus (G -1) from larval
to juvenile stages. A (2.75 mm in TL) and G (2.77 mm in TL) at
0 DAH; B (56.97 mm in TL) and H (7.20 mm in TL) at 15 DAH; C
(12.9 mm in TL) and I (15.6 mm in TL) at 25 DAH; D (16.3 mm
in TL) and J (21.1 mm in TL) at 33 DAH; E (22.2 mm in TL) and
K (25.9 mm in TL) at 40 DAH; and E (41.0 mm in TL) and L
(50.7 mm in TL) at 51 DAH. M, a hatchery-reared E. lanceolatus
(76.0 mm in TL at 103 DHA) provided by Long Diann Marine Bio
Technology Co., LTD. in Taiwan.
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X7 TT2.4 + 2.4%, CHEFET26.8 £ 18.0% & BN EH -
7ro RMERTIIIARELIZHE 2 IEILT 2004 < Bl
BN, EHHMEBEORTIZEEL-LEZ LN,

—HRICHE D SR E TORBIFHEICL D, SHEEEHE
T3 52 & (Soyano et al. 2008) AR K TV 5, AHF
EILBVTHERETF 2 AV TOEESMLED18.6% L &
Mol Eht, RERCHW 2 THOINEIC L HEES -
TRUBEEDEZ DR b, 5, ELWEIIXITHADE
HABAYER, HMEBIIOWTHRIET 2 LEXH 5,

SALHED S DFAO BRIC X BEKRIRITIE, 7 T2k~
T 3DAH $TOF L EOBEFCHEBEIIBNTEL
Pofeds, FOBIIKERBEEIRDOON L o7, HER
¥TE: (61 DAH) 12137 T6,347TR (EERR42.0%), ZHTE
2,744 (AEFRE17.5%) HW Y LiF7. Sk o 04T
7 TN WA TSR NME S &5 720

MR ORHE O, BOBELR COBEMRELR
WESRBEDREX, 7T ERABOWE 2R L7 (Fig. 2A
~2E, 2G ~ 2K) o 40 DAH (23 TH RN T5 &
Fre P RicFaofizl#gEL (Fig. 2K), 72T
HFENZIR - TERENFFEZ LB (Fig. 2E). 51 DAH 121t
7 LTI 6 ROFEWAHEIZED b/, KHETI
BHERE 2S5 H2 T2, 3B LU4, 5EBOTHIARHANICE
Lo TIEAY, MABOMITER -7 (Fig. 2F, 2L), &
Mo TRON-TMBIL Y < h 4 OFEA (Fig. 2M) 08
WL L Tz,

0DAH O£ Fid2 1.2.64 * 0.069 mm (n = 10), 3cHEFE2.62
£0.076mm (z=9) CTHAEOSMUFRICEEIRDON
Ldrorz (£=0.701, df =163, Py = 0.986) (Fig. 1)o 20
DAH PABEIE 7 T I TERME LA EICK & {, 61 DAH
12137 1362+ 8.68 mm (n=15), KMFME63.6+11.3mm (»
=25) FPHLEEDNZEIFI7AmmE RE LRHF o7z (=776,
df=38, Poyumea<0.001) (Fig. 1),

THITSGNIXTTHA (545~ GG) 730 DAH (4
H K i#27.0 ~29.5°C) T4 &K225mm (Ch'ng and Senoco,
2008), F ¥ A O<INY xF<HhAI3I50 DAH (279 ~
29.5°C) T&£FE284mm (Kohetal 2010) IZRE LI &AF
WEINTWE, FEKEFELY, —BchkBIETE L
VA, AMEFES 33 DAH CFH £ K204 mm, 50 DAH T
436mm IELTWAI ERD, ¥ h A 2B ET LM
FBORTLERERE* BT HXHETH LW HEEYED 5,

SHELIIAREOER HMUE, BEFEIZ OV TR
RITH)BERH LD, 7 IXxFTHADOHRERL, KE
DENTZH A DRE % Z TV BRI HIE &
Nb,

O
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WRLEHOEER L, F7, BiMEBREYREER
AFIOBREHEICE Y A HEAT R REL THEW
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Margulies (Inter-American Tropical Tuna Commission) {21
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