J. of Aquaculture
Vol. 17(1) : 81-88, 2004

AlF= AlEE| ALt

IETXNETEILY

Journal of Aquaculture
©Korean Aquaculture Society

=
AlA o] wE A
AwY - A Feke - MAE - AR

Seasonal Changes in Gonadal Development of Manila Clam,
Ruditapes philippinarum from Shi-Heung-Ri, Jeju, Korea

Do-Hyung Kang, Thao T. T. Ngo, Kwang-Jong Koh and Kwang-Sik Choi*

School of Applied Marine Science, College of Ocean Science, Cheju National University,
1 Ara 1-Dong Jeju 690-756, Korea

Annual gametogenic cycle of Manila clam Ruditapes philippinarum collected from Shi-Heung-Ri beach in Jeju
was investigated for the 12 month period from May 2001 to April 2002. Water temperature varied from 10 to 27°C
and salinity from 27 to 35 psu during the course of study. Most of the clams collected in March were in indifferent
or in early developing indicating that clams initiated gametogenesis when water temperature becomes 14 to 15°C.
In early June, most of the clams were in developing, expanding follicles and exhibiting growing oocytes. Fully
ripe gonads were observed in clams collected during late June to early August. Spawning clams were observed
as early as in early June although the spawning activity reached its maximum in early August. Condition index
(CD) was rapidly increased from July to early August and then dropped in late August, indicating that most of
clams in Shi-Heung-Ri beach spawn in late summer when water temperature was within a range of 25 to 27°C.
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(Rand, 1973; Chung, 1997). HFx|2} Aitee] & Eutet A
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Fig. 1. Location of the sampling site.
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Table 1. Numerical scale of reproductive stages adapted from Mann (1979)

Developmental Stages ~ Numerical Score Descriptions

Indifferent 0 No traces of sexual activity present.
. Numerous and active spermatozoa or free oocytes present, but they accounted for less than
Developing 2
half of the total.
In male, gonad was mainly composed of mature spermatozoa, which formed centric or elon-
Ripe 3 gate bands or “plugs” in the follicles. In female, half, or more than half, of the oocytes were
free in the lumen and had a polygonadal configuration.
Partially Spawned 4 A number of free oocytes or mature spermatozoa started to be released and empty follicles appeared.

Spent 1

Half, or more than half of the follicles were empty, the follicles became shrunk, fused or scattered.
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Fig. 2. Monthly fluctuations of water temperature and salinity.
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Fig. 3. Photomicrographs of ovaries. A, Developing stage: ovary containing small oogonia (OG), early vitellogenic oocytes (EVO) and vitel-
logenic oocytes (VO); B, Ripe stage: mature ovaries packed with ripe oocytes (O) and a thin layer along follicular wall. In the germinal
epithelium, EVO and VO are present; C, Partially Spawned stage: partially spawned ovaries with loosely packed relict oocytes (RO) and
the spaces vacated; D, Spent stage: ovaries contained with degenerating oocytes (DO) and RO are reabsorbed into the thin germinal epi-
thelium by phagocytic cells such as hemocytes (H). Scale bars=50 um.
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Fig. 4. Photomicrographs of testes. A, Developing stage: testis containing spermatogonia (SG) and spermatocytes (SC) in thin germinal epi-
thelium; B, Ripe stage: mature testes filled with activated spermatozoa (SZ); C, Partially spawned stage: partly spawned testis with spaces
vacated by spawned SZ; D, Spent stage: partly devoid of content, although relict spermatozoa (RS) may be present. Follicular walls (FW)

are extremely thinner than before stages. Scale bars=50 pm.
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Fig. 5. Gonad in the indifferent stage showing thin follicular wall
Fw), vacated lumen (Lm), and hemocytes (H). Scale bar=50 pm.
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Fig. 6. Reproductive cycle of R. philippinarum in the sampling area.
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