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Growth, Survival and Morphologic Comparison Between
Fry Crossbred, Pagrus major with Evynnis japonica ,

and Hatchery-reared Pagrus major

Toshihisa Arakawa and Noriaki Yosuipa

In order to create crossbred desirable for culture, red sea bream was crossed
with crimson sea bream. They were reared in an indoor 6-m’ tank fed with
living food organisms until 16-mm TL, and reared in a net-cage in the sea fed
with minced fish for two months there after. Growth, survival and morphology of
the crossbred were compared with those of hatchery-reared red sea bream.

The results obtained were given below.

1) Tt took 35 days to reach 16-mm TL in the crossbred,

in red sea bream.

3 days longer than

2) Survival rate from hatched larvae to 16-mm juvenile was much lower in the
crossbred (7.5%) than in red sea bream (50.9% ). After that, in the net-cage, the
both showed almost the same growth and survival rate.

3) The crossbred was similar in morphometry to red sea bream. However, body
height, head length, orbit length, snout length and upper jaw length were smaller
in the crossbred than in red sea bream of the same size.

4) Anal fin ray and gill raker counts in the crossbred (AFUW,8 ; GR 16~19)
were more similar to those of red sea bream (AFTI , 8 ;GR 16~18) than to crimson
sea bream (AFI ,9 ; GR 19~21) .

5) The crossbred had the body color of bright red, contrasting with blackish

red in reared red sea bream.
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Fig. 1. Comparison of growth and survival between crossbred and
hatchery reared red sea bream during tank rearing.
i1: B% 5 OAFEHK survival rate at 5 days after hatching.
O: ﬁleﬁﬁﬁEﬁFﬁﬁ@Hﬁﬁ# survival rate during tank rearing.
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Table 1. Percentage of centrum deformed fish and position of deformed centra
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Fig. 2. Regression relationship of total Fig. 3. Regression relationship of orbit
length on fork length of crossbred and length on fork length of crossbred and
hatchery-reared red sea bream. hatchery-reared red sea bream.
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Table 2. Comparison of 10 characters on fork length between crossbred and hatchery-
reared and wild red sea bream (RSB, WRSB) and wild crimson sea bream(WCSB)
by means of covariance analysis

RfvsiE < 51 Rfflvs KR < 51 KRS KRT 1

R Crossbred vs RSB Crossbred vs WRSB  Crossbred vs WCSB

characters
Fv Fb Fa Fv Fb Fa Fv Fb Fa

2E = —_ — — * % * ok —_ — *
Total length

hE * - — — kx k% — * * %
Body length

fgiﬁ'} — — %% — * % * % — * E
Body height

ﬁgﬁ - — ko * kK ok — % k% * %
Head length

IRH R - — k% — %k % % — k% %
Orbit length

Wyl * % — * % — * % * % — % X *
Snout length

-E%RE —— — * * — * % % sk * — * %
Upper jaw length

p&?!ﬁéﬂ%ﬁ ¢ — — k% — ok k k% — ko * %
Length of pelvic fin soft ray

%?55%3%5 - - - - — k% * % * * %
Length of 3rd dorsal spine

A= — — k%

Body weight

Fv, Fb & T Fa BEAHGHASITICL 2EESH, DREROMEE B LUES OSSR,

* ok 0 I ROBRKRTHEEDSD, * : S ROBRETHERESD, —: 5 UOBRRTEEER L,

FEITOWTIE, WEEE WSS R,

Fv, Fb and Fa are the variance ratios to test the significance of the differences of residual
variance, regression coefficient and adjusted mean, respectively.

* * : Significant at 1% level. * : Significant at 5% level. — : Not significant at 5% level.

Body weight were compared after logarithmic conversion of both characters.
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Table 3. Comparison of 9 characters on fork
length between wild red sea bream (WRSB)
and wild crimson sea bream (WCSB) by
__means of covariance analysis

Kk~ 5 A ysKIRF &' A

HE WRSB vs WCSB
characters = e —
Kv Fb Fa
& E — * % * ok
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Length of 3rd dorsal spine

Fv, Fb, Fa, **, *, —@&2IRL1,
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Fig. 4. Regression relationship of length of
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wild red sea bream and wild crimson sea
bream.
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Table 4. Regression relatinonship of 10 characters (Y) on fork length (X) and
characters counts
KER< 54 n=40 KRF 54 n=40 <454 n=5H0 THER n=50

Wild red sea bream Wild crimson sea bream Red sea bream Crossbred
25 ¢ Y=-2.970+1.129X Y =-1.260+1.086 X Y =-1.292+1.098 X Y= 0.442+1.074X
TL r=0.999 r=0.999 r=0.998 r=0.997
rE . Y=-1.135+0.867X Y =-1.609+0.878X Y =-2.830+0.904 X Y =-1.500+0.882X
BL r=0.999 r=0.999 r=0.996 r=0.998
EN= Y =-4.728+0.450X Y =-10.23+0.504X Y =-1.731+0.394X Y =-3.555+0.408 X
BH r=0.997 r=0.995 r=0.992 r=0.987
183 ¢ Y=-0.414+0.308X Y =-0.561+0.293X Y = 3.083+0.263X Y= 3.617+0.241X
HL r=0.994 r=0.993 r=0.986 r=0.990
REE Y= 0.663+0.0895X Y= 1.132+0.0677X Y= 3.353+0.05634X Y= 2.822+40.0529X
oL r=0.989 r=0.982 r=0.915 r=0.901
/=S ¢ Y =-2.423+0.144X Y —-2.081+0.129X Y =-0.628+0.117X Y =-0.321+0.106 X
SL r=0.993 r=0.978 r=0.987 r=0.958
bR Y =-0.349-+0.102X Y= 0.0718+0.0851X Y= 0.227+0.0932X Y= 0.473+0.0870X
UJL r=0.990 r=0.990 r=0.943 r=0.948
JEfEERSE R ¢ Y =-1.4584+0.209X Y =-3.927+0.228X Y = 1.133+0.154X Y = 1.458+0.168X
PFSRL : r=0.985 r=0.980 r=0.945 r=0.941
TER S HE . Y=-1.527+0.147X Y =-6.978+0.240X Y =-0.487+0.117X Y =-1.138+0.126 X
3DSL r=0.982 r=0.895 r=0.931 r=0.861(n=28)
{Zki T g g;;ﬁéig{}};& o '"_"{(;_(;Ia_.s]_)ga'éll_" o Y :eu Zn”)"('a'zis' - '{;_Tz_o_s;(_ia_a? .
BW r=0.998 r=0.997 r=0.994 r=0.994
BriES : m,8 m,9 8 m,8
Anal fin ray count
HRASEL 16—18 19—21 16—18 16—19

Gill raker count

T L : Total length,
OL : Orbit length,
fin soft ray,
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r o MHBREK  coefficient of corelation. n : AIERE# number of mesured fishes.
B L : Body length, BH : Body height,
SL : Snout length, UJL : Upper jaw length, PF SRL : Length of pelvic
3D S L : Length of 3rd dorsal spine,

HL : Head length,

BW : Body weight (mm,g).
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Photo. 1. Lateral view of red sea bream
and crossbred after 3 months preservation
in 10% folmalin solution.
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Photo. 2. Ventral view of red sea bream

and crossbred after 3 months preservation
in 10% folmalin solution.
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