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Histological Study on the Reproductive Cycle of Potamocorbula
amurensis (Bivalvia: Corbulidae)

Ju Ha LEE
School of Life Science, Jeonju University, Jeonju 560-759, Korea

Gonadal development, gametogenesis, reproductive cycle, egg-diameter and composition, condition factor, and the first sexual maturity
of the clam, Potamocorbula amurensis were investigated by histological observation. Samples were collected monthly from the tidal
flat of Moonpo, Puan-gun, Chollabuk-do, west coast of Korea from November 1996 to October 1997. P. amunrensis is dioecious and
oviparous. The gonads were composed of a number of gametogenic follicles. The cogonia and fully ripe oocytes were 9~12 um and
50~60 um in diameter, respectively. Each of the spermatogenic follicle formed stratified layers composed of spermatogonia,
spermatocytes spermatids, and spermatozoa in groups on the follicular wall. The reproductive cycle of P. amurensis could be classified
into five successive stages: early active, late active, ripe, partially spawned, and recovery. Spawning occurred twice a year from May
to July and from September to October, the main spawning seasons also appeared twice a year between May and June, and in
October when the water temperatures reached above 18C. The monthly changes in the condition factor were closely related with the
reproductive cycle. Minimum size for the sexual maturation of female and male were 8.1 mm in shell length. There were two patterns
for the gametogenesis: 1. After spawning, the undischarged ripe oocytes and spermatozoa in the follicles were degenerated and
absorbed, but in part, the existing follicles were not contracted significantly and then they took part in new gametogenesis within
one or two months (especially, in summer). 2. After spawning, each follicle was contracted, thereafter gametogenesis again occurred

in newly formed follicles.
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Fig. 1. Photomicrographs of gonadal phases of female P. amurensis. A, section of the follicle in the early active stage (November).
Note proliferating small cogonia along the follicular walls, mesenchymal tissues, and eosinophlic granular cells. B, section
of the follicle in the late active stage (January). Note developing oocytes and an egg-stalk of oocyte attaching to the follicular
wall. C, section of the follicle in the ripe stage (March). Note a number of mature oocytes in the lumen of the follicle.
D, section of the follicle in the same stage as above mentioned (September). Note a large number of yolk granules in the
cytoplasm and a basophilic nucleolus in the large germinal vesicle. E, section of the follicle in the partially spawned stage
May). Note a few undischarged oocytes, developing oocytes, and oogonia coexisted in the same follicle. F, section of the
follicle in the recovery stage (October). Note newly formed oogonia, and eosinophilic granular cells and mesenchymal tissues
in the follicles. Abbreviations: CM, chromatin; EML, external muscle layer; ES, egg-stalk; FW, follicular wall; GC, granular
cell; GO, growing oocyte; GV, germinal vesicle; LU, lumen; MT, mesenchymal tissue; NC, nucleolus; OC, oocyte; OG, oo-

gonia; UOC, undischarged oocyte; YG, yolk granule.
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Fig. 2. Photomicrographs of gonadal phases of male P. amurensis. A, section of the follicle in the early active stage (November).
Note proliferating small spermatogonia along the follicular wall, mesenchymal tissues, and eosinophilic granular cells. B, sec-
tion of the follicle in the late active stage (February). Note numerous spermatogonia, spermatocytes, spermatids, and a few
spermatozoa appeared in the lumen. C, section of the follicle in the ripe stage (April). Note the layers composed of spermat-
gonia, spermatocytes, spermatids, and spermatozoa. D, section of the same stage as above mentioned (August). Note a great
number of spermatozoa in the center of the lumen, E, section of the follicle in the partially spawned stage (October). Note
a number of undischarged spermatozoa in the lumina and spermatogonia on the follicular walls still remained in the follicles
after spawning. F, section of the follicle in the recovery stage (November). Note undischarged spermatozoa, newly formed
spermatogonia, mesenchymal tissues, and eosinophilic granular cells in the same follicle. Abbreviations: FW, follicular wall;
GC, granular cell; LU, lumen; MT, mesenchymal tissue; SC, spermatocyte; SG, spermatogonia; ST, spermatid; SZ, sperma-
tozoa; USZ, undischarged spermatozoa.

ook AAEA LG E FANE, ARAE F HA L7 239 %< 7] (Ripe stage)
W2s Fato o) Fo2 wMigdHuA AR3te A7lelt &7 dAF ALY Hele F8] a5 dAAES A% FU ¢
4719 AE e 297H ol o 4874 2193 7E1H EAEE £ 5 QAT LY GEAEES 4 S 24t

od7A BEE & gt PR A A7le RYEE T A 299 Wad fANEe, 4
29704, 793 3Ll E Tae} AMNA B 4 Ak Aolt. o) A71e) Bae A

Kt flo
g3
.{o‘.
i)
32
£
oX,
)
ot
oX
1%
o
=2
il



A8 e 27 (Potamocorbula amurensis)® AAF7]e) B3 2283 43 633

80
40 - i': o
80
40 S
80 —
40 - A
80
40~M J
80 - *
:\: 40 J
~ 80 -
>.
O M
Ei “ i - -///.\\"”’.\\\o-\; E;
: 80—w o
S 40 - A B
o S,
w80 -
409 M "
go -
80 J§
40 -
/\O\O\L
80
40-/\0\.\ D
80 ©
[=2]
40 N o
| T T ] I T
o o o o (@) o o
T Q9 @9 ¥ w 9o N
© ¥ 8§ % ¥ 5 o

EGG DIAMETER (um)

Fig. 3. Relative frequency distribution of the ovarian egg-dia-
meter of P. amurensis from November 1996 to Octo-
ber 1997.
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Fig. 4. Frequency of gonadal phases of P. amurensis from No-
vember 1996 to October 1997.
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Table 1. The shell length of the first sexual maturity of P.

amurensis
Female Male

Shell  Number  Nurmber Number Number

length of of  Maturity of of  Maturty

(mm) examined matured (%)  examined mawred (%)

individuals individuals individuals individuals

2.1~ 40 12 0 0 13 0 0
41~ 60 13 4 30.8 15 5 333
6.1~ 8.0 15 6 40.0 12 S 417
8.1~100 15 8 533 13 7 53.8
10.1~12.0 17 13 76.5 16 12 750
121~14.0 14 13 929 15 13 86.7
141~160 13 13 100 12 12 100
16.1~18.0 16 16 100 10 10 100
18.1~20.0 14 14 100 14 14 100
20.1~22.0 13 13 100 13 13 100

Total 142 133
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