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ABSTRACT

Reproductive cycle, the condition index, sex ratio of
the Pacific oysters, Crassostrea gigas were
investigated by histological and morphometric data.
The specimens were collected in the two oyster farms
of Geoje and Namhae, Gyeongsangnam-do, Korea,
from November 1995 to October 1996. Growth of shell
length in two regions was similar, but growth of total
weight of the oyster in Namhae was faster than that in
Geoje oyster farm. The spawning periods in female
and male clams were from July to October in Geoje
and from June to October in Namhae oyster farm.
Ripe oocytes were approximately 50 um in diameter.
The reproductive cycle of in females and males in
Geoje and Namhae oyster farms can be divided into
five successive stages: early developing, late
developing, ripe, partially spawned and spent/inactive.
Monthly changes in gonad developmental phases
showed somewhat different patterns between female
and male clams except for the spawning period. On
the whole, however, monthly changes in the gonad
developmental phases showed a similar pattern in the
same sex.

The sex ratios of females to males in Geoje and
Namhae oyster farms were not significantly different
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from a 1:1 sex ratio (x> = 0.55 (p > 0.05) in Geoje and
x* = 0.27 ( p > 0.05) in Namhae).

Artificial induction of maturation by heating of adult
oysters (two-year-old) was investigated from 17
January to 18 March in 1996. Maturity at the fixed
water temperature group of 20°C was 80%, it showed
the highest maturity of experimental groups cultured
for five weeks. The survival (%) of Crassostrea gigas
in the raised water temperature experimental groups
(15, 20, 25°C) were over 98.5%, as similar to the
control group (100%). But, the survival of C. gigas in
the fixed water temperature experimental groups (15,
20, 25, 30°C) were decreased with the increase of the
water temperatures. In the fixed water temperature
experimental group of 30°C, the survival was 51.1%.
Base on these results, the fixed water temperature of
20°C was the best condition for artificial induction of
sexual maturation.

Keywords: Spawning season, Induced sexual

maturation, Crassostrea gigas.
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Fig. 1. Monthly variations of the flesh weight index and
volumetric index of Crassostrea gigas cultured in
Geoje and Namhae oyster farms.
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Fig. 2. Compare with frequency of gonadal phases of Crassostrea gigas cultured in Geoje and Namhae oyster farm. (5. Early
developing stage, 7: Late developing stage, ll: Ripe stage, [: Partially spawned stage, [[]: Spent/inactive stage).
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Fig. 3. Photomicrographs of gonadal phases of the female Pacific oyster, Crassostrea gigas (A-F). A:
Section of oogenic follicles in the early developing stage. Note oogonia and early developing
oocytes attached to follicutar walls (germinal epithelium). scale bar = 50 um; B: Section of
follicles in the late developing stage. Note a number of late developing cocytes in the follicle.
scale bar = 50 ym; C: Section of the follicles in the ripe stage. Note mature and ripe oocytes in
the lumen of the follicle. scale bar = 50 pm; D: Section of follicles in the partially spawned
stage. Note undischarged oocytes in the follicle. scale bar = 50 um; E: Section of the follicles
in the partially spawned stage. Note undischarged oocytes in the lumen of the foliicle after
spawning. scale bar = 50 pm; F: Section of the follicles in the spent/inactive stage. Note newly
formed oogonia on follicular walls and the connective tissues in the follicles after degeneration
of the follicles. scale bar = 50 um.
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Fig. 4. Photomicrographs of gonadal phases of the male Crassostrea gigas (A-F). A: Section of
spermatogenic follicles in the early developing stage. Note spermatogonia and spermatocytes
near the germinal epithelium. scale bar = 50 um; B: Section of follicles in the iate deveioping
stage. Note spermatocytes, spermatids and spermatozoa during spermiogenesis. scale bar =
50 um; C: section of the follicles in the ripe stage. Note spermatids and numberous
spermatozoa in the lumen of the follicle. scale bar = 50 um; D: section of follicles in the
partially spawned stage. Note undischarged spermatozoa in the lumen. scale bar = 50 ym; E:
section of the follicles in the degenerating stage. Note degenerating spermatozoa and
spermatid in the lumen after release of sperms. scale bar = 50 pm; F: Section of the follicles in
the resting stage. Note newly formed spermatogonia on the germinal epithelium and the
connective tissues in the follicle after degeneration of the follicles. scale bar=50 pm.
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Table. 1. Sex ratios of the adult Pacific oyster, Crassostrea gigas at different culturing grounds.

Description Geoje Namhae
Total no. of samples 354 295
No. of females 170 143
No. of males 184 152
F/(F+M) 0.48 0.48
x* (Chi squared) 0.55 0.27.
Significance p > 0.05 p > 0.05

The critical value for x* goodness of the test of equal numbers of females and males (1

df) at 95% significance is 3.84.
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Table 2. Frequency of gonadal developmental phases of adult Pacific oyster reared at different water temperatures

during wintering.

Rearing Frequency of gonadal phases (%)
Watel("octfmp' days Ed Ld Rp Ps S/n
F R F R F R F R F R
0 67.7 6.5 0.0 6.0 - 25.8
30 1-15 4.7 57.1 38.0 6.0 0.0
16-26 0.0 - 9.5 52.4 38.1 0.0 -
0 67.7 67.7 6.5 6.5 0.0 0.0 0.0 0.0 25.8 25.8
25 1-15 13.6 50.0 54.5 45.0 31.8 0.0 0.0 0.0 0.0 5.0
16-26 0.0 20.0 42.9 70.0 57.1 5.0 0.0 0.0 0.0 0.0
27-36 0.0 5.0 0.0 60.0 0.0 35.0 0.0 0.0 0.0 0.0
0 67.7 67.7 6.5 6.5 0.0 0.0 0.0 0.0 25.8 25.8
1-15 15.0 68.4 80.0 31.6 5.0 0.0 0.0 0.0 0.0 0.0
20 16-26 0.0 23.8 55.0 76.2 45.0 0.0 0.0 0.0 0.0 0.0
27-36 5.0 0.0 15.0 85.0 80.0 15.0 0.0 0.0 0.0 0.0
37-43 0.0 0.0 0.0 74.0 0.0 26.0 0.0 0.0 0.0 0.0
0 67.7 67.7 6.5 6.5 0.0 0.0 0.0 0.0 25.8 25.8
1-15 38.1 68.4 61.9 31.6 0.0 0.0 0.0 0.0 0.0 0.0
15 16-26 50.0 47.6 50.0 52.4 0.0 0.0 0.0 0.0 0.0 0.0
27-36 20.0 25.0 65.0 70.0 15.0 5.0 0.0 0.0 0.0 0.0
37-43 10.0 30.0 65.0 55.0 25.0 15.0 0.0 0.0 0.0 0.0
44-57 0.0 20.0 65.0 65.0 35.0 15.0 0.0 0.0 0.0 0.0
0 67.7 6.5 0.0 0.0 25.8
1-15 95.0 5.0 0.0 0.0 0.0
Natural 16-26 85.0 15.0 5.0 0.0 0.0
27-36 60.0 40.0 0.0 0.0 0.0
37-43 73.7 21.1 5.2 0.0 0.0
44-57 80.0 20.0 0.0 0.0 0.0
Ed, early developing stage; Ld, late developing stage; Rp. ripe stage; Ps, partially spawned stage; S/In,

spent/inactive stage; F, fixed temperature; R, raised temperature.
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