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A9 (Hyporthodus septemfasciatus) $ X B\ 48}2] (Epinephelus
lanceolatus) & TR 2] HHAY
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Embryonic Development of Fertilized Eggs of Convict Grouper (Hyporthodus septemfasciatus) & x Giant
Grouper (Epinephelus lanceolatus) &# by Choong Hwan Noh* and Nak Jin Yoon' (Korea Institute of Ocean Science
& Technology, 385 Haeyang-ro, Yeongdo-gu, Busan 49111, Republic of Korea; 'Cheong Sol Fisheries Co., Muan, Jeonnam
58509, Republic of Korea)

ABSTRACT The embryonic development and hatchability of the artificially fertilized eggs of convict
grouper (Hyporthodus septemfasciatus) £ xgiant grouper (Epinephelus lanceolatus) ¢ (CGGQG)
were compared to those of the maternal pure species (convict grouper £ X &', CG) to establish a
novel grouper hybrid for aquaculture industry. The fertilized eggs were divided into nine 5-L beakers
(3,000~5,000 eggs/beaker) filled with UV sterilized seawater and incubated at a temperature range of
23.5~24.8°C (32.1~32.8 psu). The percentages of fertilization and hatching of CGGG were 69.4+£1.5%
and 59.0+5.1%, respectively and were significantly lower than those of CG (p<0.05). The CGGG
proceeded normal embryonic development similar to that of CG, but showed an irregular cleavage,
immature embryonic body and spinal deformity in hatched larvae. The incubation time from fertilization
to hatching of CGGG was 31 hrs, which was approximately 2 hrs slower than that of CG. Our study
provided the possibility of mass production of grouper hybrid CGGG larvae.

Key words: Hyporthodus septemfasciatus, Epinephelus lanceolatus, grouper hybrid, embryonic development,
hatched larvae deformity
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Htej ol A A S AT ne F2 dishbe A
o]g-stct. o <HtE] (giant grouper, Epinephelus lanceolatus)
£ A38He AA420] 24.3~29.1°C (B 28.1°C)¢l otE
o 2 Gf o]F 0 & (Kaschner ef al., 2016), 3o Hal 14
Aol AlFo] 3 kg LI 4dA ] AlFo] oF 20 kgoll =E7ITh
(Vatanakul et al., 1995; Sadovy et al., 2003).
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6.8kg) 1831 20143 thgto 2 RE £ thHte] =3 19}
2] (oF 48kg)E ARE-3H3ATE.

S0 gt B BAS fJs AAE AR (cannulation)
S 53 A4 F9 Y(egg diameter 400~500 um)& 712 H o
2 lE ARG BRE =Y Folo] Tk S 52
49| Z+ZF Ovaprim® (salmon gonadotropin releasing hormone
analog + domperidon, Western Chemical Inc., USA)S 0.5mL/
kg BW£} HCG (Daihan Pharmaceutical Co., Korea)E 500 IU/
kg BWY S22 FASIGT theule] $A0L ok $ 5% g
o 4] Holo] FE3 Telutel EE At b4 gsteh

S0 AT g B D o Aefo] v B2E FA}
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4°C7} fA B WAFaLel| BystHA Ao AME-sHgict.
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A/ae)oll Alef AES ARESHA 3.000~5,000 =7 7/H] 0] A
o WER whiro] g3k 2 wule] AL 3ukEoR 4
Fahgict.

TR0 88 HlojA= 2& 2Ho| He HiY7] (multi-
room incubator, 125 liter X 4 rooms, Daihan Scientic Co., Korea)
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Aot ¥ nF 9 xthghutE] 9] RIHeL 4.5%2 A Aute] &F(64.4%)
o "3 ZA RFUATH(Chen et al., 2018). 1} goldblotch

Al Wl wa] Ao £=HELS CGGG7F 694+1.5%% CG
Il e wwlf M 4 E f 5 Table 1. Percentages of fertilization, hatching and embryonic defor-

(93.8+£1.2%)°) B3 FostA R, F3E& 94X CGGG mity of CG (Hyporthodus septemfasciatus $ X &) and CGGG (H.
7F 59.0+£5.1%24 CG (79.0£1.6%)°l HIs F+ostA =3k septemfasciatus § X Epinephelus lanceolatus 5)

Th(Table 1, p<0.05). o8 QoA vl2)3} oo RETH CG(=3) CGGGMm=3)
£Z 0] £AEN RIEL fgalEe wet A2 gt Hut Fertilization (%) 93.8+1.2% 694x15
Hatching (%) 790+ 1.6* 59.0%5.1

2| (E. akaara) § x ZAAHLE] (E. fuscoguttatus) &' TRE
3 H3lge 717 X HEu S (22

‘L]— B = 76'7%3} 9.8%= -‘ E ]’ﬂ w5 (A 90.9% *Superscripts after values (mean = SE) indicate results of independent-samples
9} 36.3%)0l| B3] Wk (Noh et al., 2015), AH8}2] (E. moara) t-test at the 0.05 level

Deformity of just hatched larvae (%) 22+1.1 62+1.6*
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Fig. 1. Embryonic development of CGGG (Hyporthodus septemfasciatus @ X Epinephelus lanceolatus &). a, fertilized egg; b, 4-cell stage; c, 8-cell
stage; d, 16-cell stage; e, morula stage; f, blastula stage; g, early gastrula stage; h, middle gastrula stage; i, embryonic body formation; j, Kupffer’s
vesicle appearance; k, tail-bud stage; 1, heart-beating stage; m, hatched larva.
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Fig. 2. Deformities observed in embryonic development of CGGG (Hyporthodus septemfasciatus $ X Epinephelus lanceolatus &). a~d, irregu-
lar cleavage; e~h, immature embryonic body; i~k, spinal deformity of hatched larvae.

grouper (E. costae) $ Xdusky grouper (E. marginatus) &* ~L
2|31 dusky grouper @ X white grouper (E. aeneus) 319 7%
B3} B12e 7 wiel ALSR R £FT Hol7} gsint
(Glamuzina et al., 2001; Kiriyakit et al., 2011). o]*H HATLo]| A
CG AT A 25 7t & AAe A3 Ao vlg CGGG
TATE AT F 2447 ool B T WA HESHHE HoAs
ARSI e CO0GS e S48 fatae wiel
w2 F4A adlo) o3 2 FFe wgten, Ao AR A
H o] Aol o3t FF= A7 UNS A= FHd
CGGGE #3717 CGet WA FAfol 5 U3ttt (Fig.
D). 284 @EY 717 3 CGGGE CGo 5YUe 39 7]

o] WAE YA HEs} oA =9kt CGGGoA] TEE 7]
g 82 HA =79 vlot5 E&(irregular cleavage, Fig.
2-a~d), HiA] F44719] AF 718 (immature embryonic body,
Fig. 2-e~h) 281 F3}x}lo]2] 23 7|3 (spinal deformity,
Fig. 2-i~k)°|$it}. o]l Aol A Fakxte o] 7|5 &2 CGGG
7} 62+ 1.6%2A CG(2.2+1.1%)90 8 423HAl &%

(p<0.05, Table 1). ool §lof A 77t 5 7]1F-2 Iutd
Lz WEEE AFeEA, AAAA 10% olstel Aoz o4
Zth (Klumpp and Von Westernhagen, 1995). o]&3t 7| g2 2
o9 A2jA alof wet w21 o] £ % (Bonnet
et al., 2007), A 717t 5 =2 (Koo and Johnston, 1978;



Van Der Wal, 1985; Bermudes and Ritar, 1999), €& (Haddy
and Pankhurst, 2000) 212|321 pH (Zelennikov, 1997; Randall
and Tsui, 2002)2] 274 YHE Blofd Zfof 2Tty =2
DEG 283 o] ke WA SEEAY FuF W
< Afole FY F 71F0] HA s Ae® g th(Von
Westernhagen, 1988; Keininen et al., 2003; Finn, 2007; Hano
et al.,2007; Zhang et al., 2008).

TRE LR £33 o] AtoA 25°Cet 32 psud
A BERgol 71 &9, 713 Eo| 7MY B2 ALeE BuES]
t}(Cho et al., 2015). ©|*H AFo| A FEAY 42(23.5~24.8°C)
I AE(32.1~32.8 ppt) oA A<k HIEHAL, CGY) 7|FE
o] Wttt Wkl CGGGY 7|FEo| CGoll HI3 Aoz
2 AL 720 GEE o3t g2 obd Ao woEh
a2y 54019 tigdute e A4 B AlRke2o] A2 thEn,
CGGGY| AA A 20 gt 2A7} o]l Ao A& 9]
Foi2)2] ookt mEkA] = 20] CGGGY w2 7IF &l F3F
< RS 7HeAE 48] A = §lS Aot

v} o7 woA b A F 7Rl e Huvt ok
AUt I Fof| A goldblotch grouper $ X dusky grouper <}
dusky grouper € X white grouper oA Hl4t5 H&o| ZZ+
20%%} 25%, 718 F3Ao)7F 242 22%L} 25% ekl BRIl E
itk (Glamuzina et al., 1999, 2001). 12 9] F dAoA=
G F 71RES &5 Bl wskA] Yot it e ¢S
Torat 4 Ql9itk. o] Qo)A 2T (E. coioides)
2 xtigaty o WY F 718 A YL (Liv er al.,
2016), olsh Tel Aute] 9 xhgutel oo Rajrto] 71Fo]
85~90% =X At =F(10~12%)°l HI3} ¢ =& Aoz
B EQIth(Chen et al., 2018). F e 4= = B2 A+ 23}
7b QARE Rt o= viEj wFe ¢ WY F 718 &%
of Hlg] wom, ol T wie WE A aelof A FF
= W= 2o s S 4 Qo

AT WAYAZEE A7) o] HE AYstal CGGG7F CG
of vla =9 e How, Zujr|et RIA7|ol= &
g+ Z}o]7} UERETH(Table 2, p<0.05). ©]A ] A4 uig]
T} o7l ud AT WAYA7ES dusky grouper $ X white
grouper "2t Ak @ x tfghtE] o] AR &F (A2 dusky
grouper X 79 Auke] 9 x ol W) Zkzt A 1A
¢ W3O i (Glamuzina et al., 1999; Chen et al., 2018), ZX %
2] @ x et o2 4R =FEATIEE @ x M
o7} Q= Aoz BIE QT (Kiriyakit ef al., 2011). o]F]
o1N T FHUE) WAAZIS H2 olFe] FZolAL of
L 93} e, o Aol B ojFReh o Lejry
A A It (Chevassus, 1983). o] A4 CGGGE LAY
Alzro] CGell Bls =2|A] 2ARE A2 AT AFga} 0]
U = Utk MRSl 3T o] H 9| AFolA FHHEE £ x
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Table 2. Incubation times (hrs:min) of CG (Hyporthodus septem-
fasciatus & X &) and CGGG (H. septemfasciatus @ X Epinephelus
lanceolatus &) to reach the embryonic developmental stages

CG(n=2) CGGG (n=3)
8~16 cells 02:15+00:09 02:07+£00:04
Morula 03:28£00:08 03:16£00:06
Blastula 06:13£00:07 07:14+00:10*
Gastrula 08:12+00:12 08:22+00:19
Embryo formation 11:53+£00:13 12:37+00:17
Optic vesicle formation 18:43+00:13 19:07+00:02
Tail beating 22:23+00:07 23:47+00:32
Hatching 29:54+00:14 31:47+00:09*

*Superscripts after values (mean + SE) indicate results of independent-samples
t-test at the 0.05 level.

2agute] g0 SABE AH7]olA G712 olashs 77t
% Ayggo] 37 EolATH(Noh er al., 2015). o Ao
A DA AL EL A A, CGGGE CGol b
3l 7] o] F5E wieo] Zleleke AltSo] Tha B A2
2 BREQ 25eo] FrzE 94 A7 B Bes)
£ a2 AgolA WA AT 50%7 7 AT
o EYF A7k T3k A zhekahu, Al 2Fe] Sgeto|
An B Aol T o] WAA|TI] AR R =Y A
o= 2AEYS HEHE Aok

olate] Auolq SAo] AT Gurel SR TR 43
B the Hhelg olF o] wFo) vls) 445 Rohgo] &
T, 718 EL ot Baixiolo] qebaal 7Hs Aol Eria B 4
Qlth. o] WREO] AH BEAL Tolsl] AL B
AR 714, AR AReE 9 A 5 ] Hop A7)
"Bad Aow B

o OF
0 ]

ol AToIN Ml o FY MEe BRES B 9
3t Ao ko2 SA0 (Hyporthodus septemfasciatus) $
x ) }uta] (Epinephelus lanceolatus) &' (CGGG)2] WY ¥4,
Hiks, 718 S E 293 B3} 29 A7 2ARKL, agF
o] BA0IFY =F (48 ¢ X, CG)F} vlaLst . CGGG
o CG AT AYA A+t dil7E AR 5-L &2 H]o]
# 97§l 3,000~5,0007/8]0]A Y] == $gEFon, &
A 717 F L8 235~24.8°C 2|1 FEL 32.1~32.8 ppt
Atk CGGGE A& H382 747 694+1.5%%) 59.0+
5.1%24 CGoll Blg] F+&J8tA Rekeh(p<0.05). CGGG= H]
w5 G A A 7% 23 BEpRpele] A V¥ =
A 283 A& AYsta, CGet Ue T P2 2ot
CGGGY H37tA] 42 A7h2 CGel B8] < 2417 =3tk
(p<0.05). o]Are] Ao A CGGGE A E, £33k 183 7]
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