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Growth and Morphology of Young Hybrids of Epinephelus akaara

with E. septemfasciatus and E. akaara with E. moara

Jirou Mrivanara, Toshihisa Arakawa and Masao Takava

Red grouper (RG), Epinephelus akaara (TemmiNcK et Scrungrl), was crossed with

sevenband grouper (SG), E. septemfasciatus (Tuunnerc), and kelp grouper (KG), E.

moara (TEmvivek et ScHLEGeL), in an attempt to produce hybrids with faster growth.
Three-month-old young hybrids RS (RG XSG), RK (RGXKG), and RG were reared
in three net cages placed in the bay for 12 months.

Average body weight (n=30) of the 15-month-old RK (176g) was the highest :
RG (109g) and RK (79g). Survival rates were not different between hybrids. Colora-

tion and number of dorsal fin ray of RS were similar more to RG than SG. Those of

RK were intermediate between its parents. Number of anal fin ray was the same for

all. Morphometry of hybrids was different from that of RG by means of covariance

analysis.
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Table 1. Composition of additive powder
_for moist pellet

FELRREAR* 1 17,000 (g)

AHhI—=N 3,000 (g)
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Fig.1. Comparison of growth in E. akaara
(open dots), E. septemfasciatus (stars)
and hybrids between E. akaara X E. sep-
temfasciatus (solids dots) and E. akaara
X E. moara (solid squares), and water
temperature during the rearing experi-
ments
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Fig. 2. Comparison of condition factor in
E. akaara, E. septemfasciatus and hy-
brids between E. akaara X E. septem-
fasciatus and E. akaara X E. moara
Symbols same as in Fig. 1.

T e @R : v SIRRMEHE (F 0Ny Xwng, FINI X7 1) OYHRMPORE LFRE

R 2R Lice ®7 7 OIS MmEL &
ZFED SNV, REHMTIE 7 = OFIIRS
143, FYNF 155K LTH 7 Ny 14.8&
MEAROHEER Lo 7 OW BN
Wl DOEFHL TRV, WREHTRHS D
MBI U 7o

BESHRRAERE bR UERER L

AERE SfEoKE (L) &F&E (W) o
BRI 3 IR Lz & icikxTREN B,

F YNNG W=0.0321L29% (:=0.9927)

Fwg L W=0.0320L296 ($=0.9927)

Foogy  W=0.0273L3919 (r=0.9929)

4 ~20cn DEIFH T—E DB R T HEE T+
INGSFINFSFTNFTOIETD B0, i 2
FHOEIEDTH -1,

REEBERICHTAEBHEDOLRE, &
THEED tREC X2 EEZOFEEAR 3ITRLIS,
HRICHT 585K « i « SiROHBEF Iy
EF Iy ITEMUL, FenP3EWEERUI,
HEICHT 2EFEORRIF VNG, F 7,
=~y Dl MEEDHREIFINY, Fo
g, ¥ N7 OIRCHEWEEZTR L2, SR
BMREDHRIIF I ANINEL, Fonsddy
NG DS UIBEWEA R Lo SERICRTY % L4E
EDIREF I Ny, +=1 %, FUNFOlEIC
mREL D - 1o BARITKT 2IREROLRIZ

F2  EEESHE v ) BB O
Table 2. Comparison of numbers of dorsal fin ray and anal fin ray
in E. akaara (RG), E. septemfasciatus (SG), E. moara (KG)
and hybrids between E. akaara X E. septemfasciatus (RS) and E.

akaaraX E. moara (RK)

RG

RK

RG RS SG

(n=30) (n=30) (n=380) (n=30) (n=4)

Dorsal fin ray

X 2 7 6

X1 28 22 22 30 4
X Il 2

13 4
14 20 7

15 10 23 15 26

16 14 4

17 1

Anal fin ray

IT, 8 30 30 30 30 4
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Fig. 3. The body length (L) —body weight (W) relationships in E. akaara and hybrids bet-
ween E. akaaraX E. septemfasciatus and E. akaaraX E. moara
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Table 3. Comparison in morphometry among E. akaara (RG), E. akaara X E. septem-
fasciatus (RS) and E. akaaraX E. moara (RK) by means of t-test

RG RS RK Results of t-test
Mean S.D. Mean S.D. Mean S.D. RG—RS RS—RK RG—RK
TL/BL 1.201 0.0222 1.193 0.0180 1.201 0.0229 @) © -
BD/BL 0.327 0.0186 0.309 0.0126 0.316 0.0150 © © ©
BW/BL 0.182 0.0117 0.176 0.0103 0.184 0.0107 © © -
HL/BL 0.386 0.0154 0.375 0.0128 0.386 0.0096 © © -
P1FL/BL 0.232 0.0158 0.219 0.0124 0.214 0.0097 © © ©
SL/HL 0.232 0.0196 0.236 0.0180 0.251 0.0129 - © ©)
UJL/HL 0.436 0.0150 0.440 0.0179 0.442 0.0124 - - ©
OL/HL 0.216 0.0248 0.229 0.0221 0.193 0.0195 © @ ©
P2FL/HL 0.446 0.0300 0.445 0.0301 0.426 0.0237 - © ©
Number of fish measured : 360 for TL and BL, 120 for other characters. — : Not significant at

5% level, O : significant at 5% level, © : significant at 1% level.

TL : Total length, BL : Body length, BD : Body depth, BW : Body width, HL : Head length, P
1FL : Pectral fin length, SL : Snout length, UJL : Upper jaw length, OL : Orbit length, P2FL :
Pelvic fin length.
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Table 4.
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Regression relationship between each character (Yem) and body length (Xem)

or head length (Zem) among E. akaara (RG), E. akaara X E. septemfasciatus (R
S), E. akaaraX E. moara (RK)

RG RS RK

TL Y=-0.080+1.211X Y=—0.086+1.203X Y= 0.015+1.200X
(r=0.99) (r=0.99) (r=0.99)

BD Y= 0.086+0.315X Y= 0.189+0.286X Y=-0.166+0.332X
(r=0.99) (r=0.99) (r=0.99)

BW Y= 0.0424+0.177X Y= 0.175+0.155X Y=—0.027+0.186X
(r=0.98) (r=0.98) (r=0.98)

HL Y= 0.2224+0.358X Y= 0.216+0.349X Y=—0.032+0.389X
(r=0.99) (r=0.99) (r=0.99)

P1FL Y= 0.259-+0.200X Y= 0.170+0.198X Y=—0.056+0.219X
(r=0.99) (r=0.98) (r=0.99)

SL Y=-0.122+0.2722 Y=—0.128+0.2787% Y=—0.008+0.253%
(r=0.99) (r=0.98) (r=0.99)

UJL Y= 0.032+0.4257 Y=—0.025+0.448Z Y=—0.04110.4527
(r=0.99) (r=0.99) (r=0.99)

0L Y= 0.240+0.139Z Y= 0.263+0.1447 Y= 0.281+40.125%
(r=0.97) (r==0.94) (r=0.97)

P2FL Y= 0.010-+0.443Z Y= 0.103+0.411% Y= 0.089+0.405Z
(r=0.98) (r=0.97) (r=0.98)

r : Coefficient of correlation. For abbreviations, see Table 3.
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Table5. Comparison of each character on

body length or head length between F.

akaara (RG) and E. akaara X E. septem-
Jaciatus (RS) by means of covariance
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Table 6. Comparison of each character on

body length or head length between E.

akaara (RG)and E. akaara X E. moara
(RK) by means of covariance analysis

analysis RG VS RS

RG VS RS v b Fa

Fv b Fa TL#1 — O -

TLo*1 ©) — © BDx*1 - © ©

BD *1 © © © BWx1 = O -

BW %1 O © © HL * 1 — © ©

HL*1 = O © P1FL * 1 — © ©

P1FL*1 — - © SL*2 — © ©

SL * 2 — — O UJL*2 - © @)

UJL*2 = © © OL*2 = © @)

OL*2 — — © P2FL * 2 — © ®
P2OFL * 2 — © —

For abbreviations, see Tables 3 and 5.

*1:Characters on body length, *2:Characters
on head length. Fv, Fb and Fa are the variance
ratios to test the significance of the differences
of residual variance, regression coefficient and
adjusted mean, respectively. For abbreviations,

see Table 3.
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