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ABSTRACT The hatchability of the artificially induced hybrid between two groupers (family Serrani-
dae), red spotted grouper (Epinephelus akaara) and brown-marbled grouper (E. fuscoguttatus) that
lives in different habit environment was investigated. There was no difference in the required time of
each developmental stages after fertilization between hybrid (red spotted grouper ¢ x brown-marbled
grouper &) and purebred (red spotted grouper & x &) and required 25.6 hours to hatch at incubated
in 25°C, but a noticeable unequal cleavage in cell size was observed in hybrid eggs unlikely to pure-
bred. The hatching rate of fertilized eggs of hybrid was generally low across the four incubate temper-
atures (22, 25, 28, 31°C) with highest 9.8% in 25°C. This study demonstrated the possibility of artificial
hybridization between two groupers, red spotted grouper and brown-marbled grouper, thus preparing
the groundwork on developmental characteristics, deformities of hatched larvae and early survival
ability for further studies on aquaculture.
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M = AEsA =7} ARz it} (Crapon De Caprona and
Fritzch, 1983; Domeier, 1994; Palumbi, 1994; Kocher, 2004).
AE 2 08 33 WA A 58 FEEAA o Foll el Fzt F& zsshA Qwnt ohz) Al
F Sode A HAR, AFstH ez 7k gAx A FHAME Hl% T2 TS &9 AT A
(interspecific hybrid)& 53t M2& &2 37} 7Fs3t (hybrid vigon & 58 Addoz {83 FA& LAz

7] =t} (Barton and Hewitt, 1989; Avise, 2001). A| 22 =3} 4= A=t (Bartley et al., 2001).
(family Cichlidae)¢} v}2] 7} (family Serranidae) o] Foll A & ule] 3t F 544 o ot} (sub-family Epinephelinae)= 154
7+ A2e B3 &2 B3} e 7)ol AA AsPw Eap 159%02 A]A 7171 B2 F93 BFZo 2] (Hee-

mstra and Randall, 1993; Froese and Pauly, 2014), ¢1$]% <l
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2010). FAZIA wlelsh o 7ol £2 HES Ae e
AEE, A7, WA el A Y X o2 brown-
marbled grouper (Epinephelus fuscoguttatus) $ x dj <}z
(E. lanceolatus) &', brown-marbled grouper $ x A g]Zn}
2] (E. polyphekadion) &, Z2%8}2] (E. coioides) $ X H
shle] o, Z2A%Z8le] § xbrown-marbled grouper &7 5
thekslAl §=% v} ¢lo} (Tseng and Poon, 1983; James et
al., 1999; Glamuzina et al., 1999, 2001; Bartley et al., 2001;
Koh e al., 2008, 2010; Kiriyakit ef al., 2011). 21} 9kA] 2]
SRS S FLRRUESNCERSE SIS
BT Aoz A4 Dol B E7 AR I} Q7
A gl

F1te] (E. akaara)e S2vets Z33 AMegef 3o
o] ohitel]l F=2 XA A ofFozA AA o]
11.7~26.3°Ce]w, Jojo] A2 o 58cm (A F 2.5kg)
¢l 71o2 w31%l v} glv}(Froese and Pauly, 2014). o] 9} &
2] Brown-marbled grouper:= Q1= efoF d] 2] ghuloln}
Aol Ashe Qv 2 ofddA olozA A4 4
o] 21.4~33.1°Co]™, Joj= A 110cm (A F 11 kg)7}
A A e A8l ek Aow AelA 9lek(Chan er
al., 1974; Heemstra and Randall, 1993; Froese and Pauly,
2014).
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e gl A TobE 24l AEiaten §7
% 9 ARbE 322 FARIE 93 Aol LHRH-
a (Sigma-Aldrich, USA) 400 ug/kg®} #AHE- HCG (Daihan
Pharmaceutical Co., LTD., Korea) 1,000IU/kgS &3ts}le] 3
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AFe}7E (Sandakan, Sabah) Q1-9] sjA}7FE]elA et
AA F 7eke) (BF AR 71.6+£39em, HF AF 7.7+1.1

£HI2|2} brown-marbled grouper &ZE2| 23tg 17

) Aol Aol ALgs}on], 52 FA glo] &
2] =% 3 (Sewoon medical Co., LTD., Korea)2 A A]F-l At

1ato] QL.
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Brown-marbled grouper A 942 Z2] (pooling)3d}ed A A&
AR ZES AAEY T A 2= Q1A A (artificial seminal
plasma, ASP1)S- ©]8-8}91 32, 53 W A| 4| 2= DMSO¢} gly-
corol& ALgatA) T} M) PPN RE 1Hew
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B Aol o]&d Fulele] A 73] £ 2
AT AL, F7E dF-E VAT e =7 754~
822 um (AF 798.9+ 16.9 um, n=20)%} o1, 72 =7)=
165.7~188.6 um (4 173.7+5.8 um, n=20)9c}. £}
% x brown-marbled grouper & #E2] $£AEFS HAlEE 7]
Fo2 76.7%2A Frke] £ (90.9%)° wlE wotem,
WA 3 F A7) o)A Al Fatbe] 5 g2
Al o] 5 o] FoIAA] o= 71¥ AAde] WHAYE)
9t} (Fig. 1B). ©]2|3t 342 brown-marbled grouper % X
tjehute] & #=3} goldblotch grouper (E. costae) $ X dusky
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Fig. 1. Egg development of hybrid (red spotted grouper $ X brown-marbled grouper &7). A, fertilized egg; B, 16-cell stage; C, morula; D, gas-
trula; E, embryo formation; F, optic vesicle appearance; G, tail beating; H, hatched larva.

grouper (E. marginatus) & 3ZM= Jephgow, v|ad%
wEhe] 1QlF} R3Eel mR]= el A Ul vt
7} ¢ie}(Glamuzina et al., 2001; Ch’ng and Senoo, 2008).

T 29 AAART Feb B3 2 FHkEr) 21°C
~26°C (64 ~84%) 18] 32 brown-marbled grouper: 28~ 31
°Cel Zle=w od8)x glv}(Sugama er al., 2012). ool ujz}
FEE ety T 3 A AR ) e =
AHgE 3= Table 1of] A 2] skl Gl 7] (gastrula)7b#] 4
& AZHS 22°C AT 3IC AFTA 38A e 2 A
o]7} vjebydet v 3 A whA] (embryonic formation) ©] &)
A% ool TE B A Aol A% ekt 23t
A 28 25°C AHFoIA 256417 238°C AHFIA
219417k ZE]3r 31°C AFFolA 18147k 2 A 2o
vl#sle] @obxeh Ao F3F A8 Az goldblotch
grouper $ X dusky grouper &' 3}%2] AL £ZFo) uvlE) w
AL AT § xohatel @ B 25 Aol

Table 1. Required times of hybrid (red spotted grouper ¢ X brown-
marbled grouper &) to reach each of the embryonic developmental
stages after fertilization in four different water temperature

Embryonic Water temperature
developmental stage 22°C 25°C 28°C 31°C
2~4 cells 0.78h 0.73h 0.60h 0.58h
16 cells 2.06h 1.80h 1.25h 1.21h
Morula 2.50h 2.27h 1.87h 1.80h
Gastrula 9.87h 6.57h 6.50h 6.07h
Embryonic formation 14.60h  10.60h 8.92h 8.25h
Optic vesicle appearance Dead 17.10h  13.10h  12.10h
50% hatching Dead 25.60h 21.92h  18.10h

71 9= Aoz ¥wwd uvl ¢lvh (Glamuzina et al., 1999;
Kiriyaki ez al., 2011). 2 S F-o|A] #u}2] £ X brown-marbl-
ed grouper @ HE2] ¥3} 48 A7HE ] mE
£ 22°CE Ak Hoke) €23} Aolsk vhehiA sk
o}
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Fig. 2. Cumulative survival rate of hybrid (red spotted grouper ¢ X brown-marbled grouper ') and red spotted grouper fertilized eggs in the
four different water temperatures. F, fertilization; M, morula; G, gastrula; OV, optical lens appearance; TB, tail beating; H, hatching.

A 7 A = =g Eale] $ xbrown-marbled group-
er @ A% SARk) A7~ o)ashe S
F43) debion, Wikl % 94 59 AFE vl
o} (Fig. 2). 233 BE FellA] 3] H3he-2 Fvle

2o uls)] ko) #ule] ¢ x brown-marbled grouper &
e AR 22°CAF TN A2HA7] o F =F FAAL
sl AL (FHke] % 20.1%), 25°C A3 Foll A F3Hg-o] 9.8
%2A 7 worom (Fule] +F 36.3%), 28°CS} 31°Cel]
M Bshgo] 77t 55%3) 2.0% 2 o] =
A3l A Fabe] & (A 32.2%2) 13.5%)3 5-3182] 4
A7t AR el velstet. o)) el 23} ¢
9] £ &3} 3382 goldblotch grouper ¢ X dusky group-
er & AFo] 27+ 50.0%%} 35.0%=A] goldblotch 4% (7t
7} 50.0%%} 37.5%)2k 2tol7} glalom, ZAFInke] # x
dgate] o AFel A7 76.7%9F 51.3%=2A 25Tt
¥ %% (27 86.0%3} 48.0%)7} €A 2hol7k §sich (Gla-
muzina et al., 2001; Kiriyakit et al., 2011). 18] 3 <= %
T wwe gAT e Ee] £UET e brown-
marbled grouper § x tjule] & FEFo] Z7 86.8% %
87.2% (Ch’ng and Senoo, 2008), Z-A S-2nle] ¢ x tj<u}e
& AZo] 7 91.0%%} 33.6% (Koh et al., 2010), Z2M 52
v}2] £ Xbrown-marbled grouper &1 Z}Eo] Z+7t 93.9%%};
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