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Growth and Morphology of Crossbred, Pagrus major with Evynnis japonica

Toshihisa ARAKAWA, Chikara KiTajiMA, Kaneyoshi YAMASHITA,
Akiyoshi IKEDA*, and Hideo IIMURA*

Red sea bream (RSB), Pagrus major, was crossed with crimson sea bream (CSB),
Evynnis japonica, in an attempt to produce new sea bream having bright red body color and
fast growth. Three-month-old crossbred (CB) and RSB were reared in two net cages (5,300
fish for each cage) placed in the bay for 18 months. Growth rate of the CB was compared
with that of RSB. Body color of the CB and reared RSB was classified into 4 classes (bright,
red, sordid, and blackish) by visual inspection. Morphology of the CB was compared with
that of the reared RSB and wild CSB.

Average body weight (n =50) of the 21-month-old CB (239g) was lower than that of the
same age RSB (273g). Almost all the RSB was classified into sordid or blackish, while 67 % of the
CB was classified into bright or red classes. However, average body weight of the CB of
these classes was lower than that of the sordid CB. We thus concluded that the CB (F1)

was not fit for aquaculture.

Body length, eye diameter and pectoral fin length of the CB were similar to those of RSB,
and body depth was similar to that of CSB of the same fork length. And only total length

of the CB was similar to that of the both sea breams of the same fork length.
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Fig. 1. Body parts measured in the present
study. )
TL: Total length, FL : Fork length, BL : Body length,
BD: Body depth, PAL : Preanus length, HL : Head length,
ED : Eye diameter, UJL : Upper jaw length, P1FL :
Pectoral fin length.
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Fig. 2. Comparison of growth between

crossbred and hatchery-reared red sea
bream.
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Fig.-3. Distribution of body weight of 22-
month-old crossbred and red sea bream.
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Fig. 4. Distribution of body weight of 22~
month-old crossbred classified accord-
ing to the body color.
A : Bright, B : Red, C : Sordid
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Table 1. Comparison of ratios of 8 characters to fork length between cross-
bred and reared red sea bream or wild crimson sea bream by means of

t-test
Red sea bream Crossbred Crimson sea bream
Total length 1.14+0.008* — 1.124+0.008 — 1.11%0.015
Body length 0.87+0.006 —  0.87+0.007 © 0.86+0.011
Body depth 0.27+£0.007 (@] 0.40+0.014 - 0.42+0.013
Preanus length 0.51+0.011 © 0.53£0.009 © .0.54+0.013
Head length 0.38+0.012 © - 0.26+0.009 O 0.27+0.007
Eye diameter 0.076+0.004 — 0.075%0.004 ©O 0.088+0.004
Upper jaw length 0.098+£0.002 — 0.093%£0.004 © 0.099+90.006
Pectoral fin length 0.29+0.012 © 0.28+0.012 O 0.30+0.018
% : X+SD (n=30), — : Not significant at 5% level, © : Significant at 1% level.
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Table 2. Regression relationship between length of 8 characters (Y cm) and FL
(X cm) in reared red sea bream, crossbred and wild crimson sea bream

Red sea bream Crossbred Crimson sea bream

Total length Y= 1.2154+1.079X Y= 0.722+1.081X Y=-0.313+1.133X
(r=0.99) (r=0.99) (r=0.99

Body length Y =-—0.488+0.892X Y=-0.163+0.880X Y= 0.104+0.848X
(r=0.99) (r=0.99) (r =0.99)

Body depth Y=-0.051+0.382X Y=-0.864+0.441X Y=-0.202+0.431X
(r=0.88) (r=0.86) (r =0.96)

Preanus length Y =-1.023+0.560X Y=-0.522+0.553X Y=-—0.552+0.583X
(r=0.95) (r=0.98) (r=0.98)

Head length Y= 1.18240.220X Y= 0.702+0.226X Y= 0.17840.256X
‘ (r=0.93) {r=0.91) (r=0.97)

Eye diameter Y= 1.30940.016X Y= 1.019+0.025X Y= 0.359+0.062X
(r=0.28 (r=0.68) (r=0.89)

Upper jaw length Y= 0.375+0.081X Y= 0.509+0.068X Y=-0.042+0.101X
(r=0.80) (r=0.83 (r=0.97)

Pectoral fin length Y= 1.49440.224X Y= 0.386+0.258X Y=-1.131+0.383X
(r =0.77) (r =0.87) (r =0.92)

N =30 for each species, r : coefficient of correlation.

%3 TERALBRIABIUVRERF A ORXRIIHT 2BHHED
ERERADLE (GRS '
Table 3. Comparison of 8 characters on fork length between cross-
bed and reared red sea bream (RSB) or wild crimson sea bream
(CSB) by means of covariance analysis

Crossbred vs RSB

Crossbred vs CSB

‘ Fv Fb Fa Fv Fb Fa
Total length O @) - O O
Body length © — O — O
Body depth - Q © — O
Preanus length — (@] - - @
Head length O © (@) — -
Eye diameter - © — © —
Upper jaw length - O © @) -
Pectoral fin length — © — © (@)

Fv, Fb and Fa are the variance ratios to test the significance of differences of
residual variance, regression coefficient and adjusted mean, respectively.
— : Not significant at 5% level, O : Significant at 5% level,

@ : Significant

at 1% lelel.

— 34—




RN - 3B < WU - HuEH < SRAY D =51 (Hf) « F51 (H) READORE £ S

PEDER»S, REARRI—RL TSI 2F THERT2 L 3E#ETHE L E L SNz,
FARUTHwE DD, FRCIVLTFRE bR

LHAMBEE L DI LNHS LI 5T, X5, X Bk
EREROBEE CELBOOSNTHE (KHRAL 1) FRINBA « SHEK . v 51 » 54 HfE
KRF 574 OMORE - LHE - WIEE) 2ow PIHFLATIRE~S 1 ORE, £8E L UH
Tid, BRRICE D ZOMEIKE & 2 AREMEDS HEBOLtE, REKRPH, (12), 27-35,
H5IZEIREE NI, : (1986).

2) RFEERR . ABOTRBLRE, 2K, &

ERBARIITAORROES £, 514Dk &g, 3, 1972, pp394—416,
BORIEHEL DI L 2MFL CEHa L, 3) G.W. Snedecor and W. G. Cochran : ¥5t8y
L L%hs s, SEIOBKRORER, ERHERDTE B (R XXAEF - BEFE— - B EERR),
HRRARBRER 1LV bRVLLOD, KE FR&EHAR, SHEE, B, 1972, pp394—416,
B4 L0 68, s-EA8R0L0IIE YR
ROUBWEMSHZ Z En8Tdol, Lido
T, SEfEHLZ#A (F1) 220 % $8BM
SMREE LTIFERAT L 3R#ETCHL L E L 2,

LarLads, H4RL &S chasEn
T 7 NV—7DC b REIEN T (260 8 124
M 5hEBALRTEER, 3608347 3B%
AYEE) SHRT 2205, SBILERPERE

LM, SoHEREEOBEBHFERELAVT,
Bt RESHCENEEOREXEET 3

LY, AR¥ADT L SBEREMAELEL
THIENFRREELZ SN,

BRBRICKRF 51 OREME 2 R AV 22720
TR HKHABERFESRHERRO /R TR, B#Ho
BErkd3,

T #
w54 (M) -F51 () OxcHR% BE9sH»
5194 AMBEKL, ZTORREER~ S 1 Ltk
T3 i, BBRETRHOZTERADKE & NBF
BEBK S PRRF T4 LB 12,
1) READKRINME 2EHOEURE <1
E0E o7,
2) REEAIBE S ICHRTHO I RGBS
R AR
3) ZMADHTREN - KREETTRAIIVRE
»BE o7, )
1) RHEERDHBVERIBRR~< 51 £ bRRF 5
1 bR -7,
5) ARHAM (F1) 220 $RMENREL L

— 35—





http://www.tcpdf.org

