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Fig. 1  Monthly variations in water temperature and salinity in

survey area
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Fig. 3  Seasonal changes in condition index of Mactra chinensis
Different letters show significant difference between months (P<0.05) .
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Fig. 4  Monthly variations in oocyte diameters of Mactra chinensis

Different letters show significant difference between months (P<0.05) .
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Fig. 5 Monthly variations in gonadal development of Mactra chinensis
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Reproductive characteristics of clam ( Mactra chinensis ) along coast of
Shandong Province

YANG Lin, LI Qi, YAN Hongwei, KONG Lingfeng, YU Ruihai
(Fisheries College,, Ocean University of China, Qingdao 266003, China )

Abstract: Clam Macira chinensis classified as Mactriidae is widely distributed in coastal waters of China, Japan, and
the Korean Peninsula, inhabiting from intertidal to sand bottoms. With rapid growth rate and growing market demand,
M. chinensts has become a commercially important species and possesses enormous potential for aquaculture. It is
necessary to understand the reproductive knowledge of M. chinensis to promote its artificial culture. In this study, we
investigated reproductive cycle of M. chinensis and the relationship between the reproductive cycle and environmental
conditions from April 2008 to March 2009 in Haiyang, Shandong Province of China. From histological gonad slices
stained with haematoxylin aneosine, a gametogenic scale could be divided into six stages: (0) Inactive; (1) Early
active; (II) Developing; (II1) Ripe; (IV ) Spawning; (V) Spent. According to histological analysis, the reproductive
cycle of M. chinensis comprised two phases : resting phase (from November to February ) and gametogenesis , including
ripeness and spawning during the rest of the year. During gonad maturation, synchronism between males and females
was observed and gametes of both sexes were spawned at about the same time. Histological evidence showed that
the gametogenesis of M. chinensis began in March when the water temperature was 7 °C . After rapid growth in
April and May, most M. chinensis matured from June to July and massive gametes release occurred in August. From
September to October majority of the population were in spent stage followed by a 4-month inactive stage until a new
gametogenic cycle began. In general, the reproductive strategy of marine bivalves can be considered as an adaptation
to ambient environmental factors. The influence of environment on bivalve reproduction was widely accepted, among
which temperature and food availability were the most important ones. Sexual maturation is concomitant to the
accumulation of nutrients, so the available food was closely related to the rate of the gonadal development. We also
performed oocyte diameter examination and significant differences were found among different months (P<0.05).
Oocyte diameter tracked gonadal development and it increased from 8.9 pm in March as the gametogenesis occurred
and reached a maximum value of 46.8 pm in July when the gonads matured. Then oocyte diameter declined after
spawning until it achieved its minimum value in November. The variations in temperature were consistent with the
variations of oocyte diameters, indicating that temperature played an important role in affecting the reproductive cycle
of M. chinensis. In addition, condition index showed clearly seasonal gonad development, which increased at the
beginning of gametogenesis and reached the highest when gonad matured then declined after gametes were released.
And chlorophy 1l a concentration kept high during the spawning of M. chinensis, enabling the released larval to have
enough food. Thus the possibility of larval survival increased. In conclusion, useful information obtained in this study
is important for developing management strategies of M. chinensis population in this area as well as for initiating
aquaculture activities for this species. [Journal of Fishery Sciences of China,2010,17(3): 514-520]
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YANG Lin et al: Reproductive characteristics of clam (Mactra chinensis) along coast of Shandong
Province
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Plate I Photomicrograghs of gonadal stages of Mactra chinensis
A. Inactive stage; B. Early active stage; C. Developing stage; D. Ripe stage; E. Spawning stage; F. Spent stage.
CT: Connective tissue; FW: Follicle wall; OO: Ovogonia; MO: Mature oocyte; ND: Sex not determined; RO: Residual oocyte; SN:

Spermatogonia; SP: Sperm; RS: Residual sperm. Bar = 100 um.



