J. Aquaculture
Vol. 22(1), 34-41, 2009 GrOIAISIY|N|

)
= Journal of Aquaculiure

©Korean Aguaculture Society

1}

YA, YA 2

s} A7)

A9, e, A
ATATE, FEastaTAlE, 2dslaataTa S AT A,

Tegillarca granosa®]

IR PN

Gonadal Development and Reproductive Cycle of the Granular Ark
Tegillarca granosa (Bivalvia: Arcidae)

Sung Yeon Kim, Tae Seok Moon™*, Yun Kyung Shin*and Mi Seon Park’

Aquaculture Environment Research Center, Tongyoung, 650-943, Korea
ISouth Sea Mariculture Research Center, NFRDI, Namhae 668-821, Korea
“Aquaculture & Resource Enhancemant Research Division, SSFRI, 556-823, Korea
3 Aquaculture Management Division, NFRDI, Busan 619-920, Korea

Gonadal development and reproductive cycle of the granular ark Tegillarca granosa were investigated by his-
tological observations. Samples were collected monthly from January to Decemberry 2002 in the Yeoja Bay of
Yeosu, Jeollanam-do, Korea. T. granosa was dioecious. The gonads consist of a number of oogenic follicle and
acinus. Monthly changes in the gonad index reached a maximum in June and a minimum in August. Monthly
changes in the condition index reached a maximum in July and a minimum in September. The reproductive cycle
of this species can be divided into five successive stages: early active stage (March to May), late active stage (April
to June), ripe stage (May to July), spent stage (July to August) and recovery and resting stage (September to
March). The spawning of 7. granosa occurred in July and August in Yeoja Bay. The sex ratio of female to male

was not significantly different from 1:1.
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WY Tegillarca granosa’= ©1W| 917 (Bivalvia) 3715
(Arocida) B3/ Arcidae)l] &3k= olwldlFEA, 23013
o= B3NS XEeo] 242F0] QloH Sl 165°] ¢
A AJHMin, 2004). 78S mEE F 7Pg Ao 1=
Aol 7FEEHE 20 Aalsict fElvietels Asicta E
it <gtol Wo| B-¥atar, 1 9] &, T, T oM olER
B A=Y, MElEY FANE B8 ExF

Saueloll autell A AT Hud 2 YAAE FA4
(Lee, 1997), 9433} A7 (Chang et al., 2006), |32} ZH 7}
R (Moon et al., 2006), 373l thst A2]Z ¥h3-(Shin et al,
2002, Shin and Moon, 2006), & 2 2 27| 34 (Moon et

al,, 2004) 2@ 52 A (Shin and Moon, 2005) 5°] 3t} &
3w B oRrlolelE dE BE o851 Qloi, 0]59]

37 (Broom, 1982, 1983; Oon, 1986; Hansopa et al., 1988;

You et al., 2002), A4 A=, A7) 9 @ WY (Narasimham,
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1983; Zheng et al., 1995), 78 AF 2 X3 8:H(Muthiah and
Narasimham, 1992; Tian et al., 1996; Zhang et al., 1998; Chai
et al,, 2002), 24 (Lam and Hai, 1998) 18] 1 ¥73 W4 (Basu
and Gupta, 1984; Davenport and Wong, 1986)°l the+ A2
HEE Baso] k.
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Fig. 1, Map showing the sampling area (dark area) of the granular
ark Tegillarca granosa.
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Fig. 2. Scoring system used to rank different stage of gonadal devel-
opment of the granular ark Tegillarca granosa.

4\1

Yt A} B SR S 41

7] A AR —%04 o S|t o] S vt
SoIE B 95 8

A% 24RO WY @ﬂr ofelsh e

271 8X7)(Early active stage)
ZF kA Al A E vt B Q1S 7 W Sum
3_%3? o] vhelA o] F-gF5Aslel WAk 11 vt Frlekslch
g dulelle G} 377} vissshy A3 9] s
5\}% A ES0] o I THFig. 3A). oFF 7} g2 Al
s 7 g A AREE v} e Fold HEAEE
Q] w7 15~20 um Agr A gt ol BREAEES
Aol WS FASE A) Ade) i Zo® ings b,
LEH]F. %’]Oﬂt SAVY HHAEER 45 wEEd o] 9



36

Fig. 3. Photomicrographs of gonadal phases in female, Tegillarca granosa as seen by light microscopy. A, B, early active stage; C, late active
stage; D, ripe stage; E, partially spawned stage; F, recovery and resting stage. Abbreviations: Do, degenerated oocyte; Es, egg stalk; N, nucleus;

Oc, oocyte; Of, oogenic follicle; Og, oogonium.
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Fig. 4. Photomicrographs of gonadal phases in male, Tegillarca granosa as seen by light microscopy. A, B, early active stage; C, late active
stage; D, ripe stage; E, partially spawned stage; F, recovery and resting stage; Abbreviations: S¢: spermatocyte, Sg: spermatogonium; Sp,

spermatozoon; St, spermatid.
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Fig. 5. Frequency of gonadal development stage of the granular ark
Tegillarca granosa. Ea, early active stage; La, late active stage; R,
ripe stage; S, spent stage; Re: recovery & resting stage.
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Fig. 6. Monthly variation in the gonad index (GI) of the granular ark
Tegillarca granosa.
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Fig. 7. Monthly variation in the condition index (CI) of the granular
ark Tegillarca granosa.
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= 9

Ak o g ZAFE AN HHEe & FF THI o
H9u, Ao ARoR AL sl AR HA -
$F PE F Ptk B AT L A9 e gAL
T FAE gedo R Wt Ado) 7hssigitt.
6114 olufisfFe] Al w9 A s L AN

Z(CDHE 7319t} CI= 220 00808 Holth 38e]] 00630, Qo1& =2 wo] Wl AV 4, 4%, 7|8 ¢ 44,
2 A9k, 485 E AAM3] Z71s10] 720 00842 A% FEE L V1A Foln, i elogE: FA8 el
HATE B3l F 9del 0.061% F43] oyt o}F 104 FH 22 5 E & Y&, Mackie (1984)= 53], 72
BE A 71819 12290 0.078% VERISITHFig. 7). 7} Hol7t A7 ole] Q5 7o 7R o8 ZEshe
Table 1. Sex ratio of the granular ark Tegillarca granosa
Month No. of Females No. of Males Total ind. Sex ratio g(F/F+M) %*(Chi squared)*
Mar. 14 16 30 1:1.14 0.133
Apr. 13 17 30 1:1.31 0.533
May 15 15 30 1:1.00 0.000
Jun. 16 14 30 1:0.88 0.133
Jul. 14 16 30 1:1.14 0.133
Aug. 14 15 29 1:1.07 0.034
Sep. 14 16 30 1:1.14 0.133
Total 100 109 209 1:1.09 0.388

*The critical value for > goodness-of-fit test of equal numbers of females and males (1 df) at 95% significance is 3.84.
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