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Morphology, Growth and Low Temperature- and
Low Salinity-tolerance of Sparid Hybrids

Chikara Kitajima and Yasuo Tsukashima
(Received May 12, 1983)

Aiming at producing a new strain for aquaculture, the hybridization between the silver bream,
Sparus sarba (female) and the black sea bream, Acanthopagrus schlegeli (male) of the family Sparidae
was attempted. We obtained about 50 individuals of 20 cm in body length. All offspring from
the alternative combinations died within 10 days after hatching. As controls for comparison, the
fry of both sparids were also reared to the above mentioned size.

There were no morphological differences between the hybrid and S. sarba except for the ratio
of intestinal length to their body length. The hybrid was larger than A. schlegeli in the ratios of
caudal fin length, body height, eye diameter and upper jaw length to their body length, and smaller in
head length, preanal length and intestinal length. The hybrid resembled more the mother (S. sarba)
than the father (A. schlegeli).

The dorsal and anal fin rays of the hybrid were intermediate in number between its parents.

Differentiation in sexuality of the hybrid was distinguishable, and no hermaphrodite was
found. The male produced sperm and female showed ovarian eggs with yolk in their gonads, though
fertility was unknown.

The hybrid was nearly the same as S. sarba in growth rate, and both of them were remarkably
superior to A. schlegeli in growth. A. schlegeli, however, was more tolerable than both the hybrid
and S. sarba to low temperature and low salinity. There were almost no differences between the
hybrid and S. sarba in both tolerances.

Thus, the hybrid seemed to inherit every characteristic from the mother.

(CK: Shimabara Branch Station, Nagasaki Prefectural Institute of Fisheries, 347-4 Shinden-cho,
Shimabara 855, Japan; YT: Nagasaki Prefectural Institution of Fisheries, Nomo, Nagasaki 730-1,
Japan)
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Fig. 1. Immature fish of Sparus sarba (above, 18.2
cm BL), Acanthopagrus schlegeli (middle,
15.1 cm) and their hybrid (below, 18.4 cm).
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Table 1. Comparison in morphometry and ratios of visceral weight to body weight among
Sparus sarba, Acanthopagrus schlegeli and their hybrids at the age of | year and 7 months.
The number of each species examined was respectively ten individuals.

S. sarba (S) A. schlegeli (A) Hybrid (H) Results of 7-test
Items ,,i, - - -
Mean S.D. Mean  S.D. Mean S.D. S-A A-H S-H
Total length/Body length 1.263 0.0123 1.231 0.0104 1.267 0.0120 ** *x*
Folk length/Body length 1.170 0.0060 1.154 0.0108 1.165 0.0057 ** *
Body height/Body length 0.457 0.0116 0.423 0.0090 0.465 0.0119 ** **
Head length/Body length 0.280 0.0039 0.309 0.0080 0.282 0.0047 ** **

Eye diameter/Body length 0.081 0.0050 0.069
Preanal length/Body length 0.627 0.0114 0.672
Upper jaw length/Body length 0.121 0.0022 0.116
1.724

Intestinal length/Body length  1.236 0.1472
Visceral weight/Body weight  4.43  1.092 7.24
Condition factor

*  Significant at 59 level.
**  Significant at 19 level.

41.2 1.52 37.9

0.0028 0.082 0.0040 ok *x
0.0174 0.625 0.0165 ok o

0.0031 0.121 0.0025 *k o
0.3007 1.033 0.2166 ** *k *
1.363 3.76  0.824 ** *

1.38 41.7 1.70 *x *k
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Fig. 2. The body length (L) — body weight (W) relationship in Sparus sarba, Acanthopagrus schlegeli and

their hybrids.
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Table 2. Comparison of number of dorsal, anal, pelvic and pectoral fin rays among Sparus sarba,
Acanthopagrus schlegeli and their hybrid.

Dorsal fin rays

Anal fin rays

Pelvic fin rays

Pectoral fin rays

S. sarba XI, 12 ( 3 ind.) 111, 10 ( 2 ind.) 1,5 (10 ind.) 14 (3 ind.)
XI, 13 ( 7 ind.) I, 11 ( 8 ind.) 15 (7 ind.)
A. schlegeli XI, 10 ( I ind.) 1M1, 8 (10 ind.) I, 5 (10 ind.) 14 (6 ind.)
XI, 11 ( 9ind.) 15 (4 ind.)
Hybrid XI, 12 (10 ind.) I1I, 10 ( 9 ind.) I, 5(10 ind.) 14 (5 ind.)
I, 11 ( 1ind.) 15 (5 ind.)
Table 3. Differentiation in sexuality of Sparus sarba, Acanthopagrus schlegeli and their hybrids
at the age of 1 year and 7 months. Question marks showing individuals macroscopically
unable to sex.
Body length (cm) Gonadal weight (g) GW/BW (%)
Species Sex - :
Range Mean Range Mean Range Mean
S. sarba ? 4 17.8~19.5 18.4 1.9~4.1 2.6 0.8~1.4 0.98
3 2 18.4~19.6 19.0 1.0~1.6 1.3 0.3~0.6 0.45
g 3 18.3~19.6 19.0 2.3~2.7 2.5 0.8~1.0 0.90
? 1 — 18.3 — 0.3 — 0.12
A. schlegeli Q 0 — — — — — —
3 0 = - — — —
g 4 16.0~19.0 17.9 0.5~2.4 1.3 0.2~1.5 0.65
? 6 15.9~18.6 17.2 0.3~1.3 0.5 0.2~0.6 0.27
Hybrid ? 4 19.7~21.1 20.5 3.5~8.8 6.0 1.0~2.3 1.68
3 5 18.0~20.5 19.4 1.7~5.9 3.1 0.6~1.6 0.98
g 0 — — — — — —
? 1 — 17.7 — 1.7 — 0.75
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Comparison of growth in Sparus sarba (large group, open dots; small group, double dots), Acantho-

pagrus schlegeli (solid dots) and their hybrids (half-solid dots), and water temperatures during the

rearing experiments.
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Fig. 4. Seasonal fluctuations of condition factor in Sparus sarba, Acanthopagrus schlegeli and their hybrids.

Symbols same as in Fig. 3.
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Fig. 5. Comparison of low temperature tolerances in Sparus sarba, Acanthopagrus schlegeli and their
hybrids. Downward arrows showing appearance of an abnormal swimming individual and upward

ones, appearance of a dead individual.
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Fig. 6. Comparison of low salinity tolerances in Sparus sarba, Acanthopagrus schlegeli and their
hybrid. Downward arrows showing appearance of an abnormal swimming individual and upward

ones, appearance of a dead individual.
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