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ABSTRACT

We investigated the reproductive cycle with gonad
developmental phases of Sinonovacula constricta by
histological observations, and seasonal changes in
biochemical component of the adductor muscle,
visceral mass, foot muscle and mantle were studied by
biochemical analysis, from January to December,
2004. The reproductive cycle of this species can be
classified into five successive stages: early active
stage (March to May), late active stage (May to July),
ripe stage (July to September), partially spawned
stage (August to October) and spent/inactive stage
(October to March).

Total protein content was the highest in the following
order: adductor muscle, visceral mass, foot muscle,
and mantle. Excep? for mantle, it was generally higher
during the ripe and spawning stages, while lower
during the spent/inactive stage. There were positive
correlations in total protein contents among adductor
muscle, foot muscle, and visceral mass. However, the
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correlations were not statistically significant. Total lipid
content was the highest in the visceral mass; it was
more than 5 or 6-fold higher than those in the adductor
muscle, foot muscle, or mantle. The monthly change
was also most dynamic in the visceral mass. It first
increased during the early active stage (March to
May), decreased during late active stage (May to July),
and then increased again rapidly during the spawning
stage (September). There were a strong negative
correlation in total lipid contents between foot muscle
and adductor muscle (r = -0.634, p = 0.027), and a
strong positive correlation between adductor muscle
and mantle (r = 0.665, p = 0.018). Glycogen contents
showed more or less similar pattern to total lipid
contents in the adductor muscle, foot muscle, and
visceral mass. It was higher during the early active and
spawning stages, while lower during the late active
and spent/inactive stages. There was no statistically
significant correlation in glycogen contents among
different tissues.

Especially, total lipid content showed a negative
correlationship between the foot muscle, adductor
muscle, visceral mass and mantle. Therefore, these
results indicate that the nutrient content of the foot
muscle, adductor muscle, viseral mass and mantle
changed in response to gonadal energy needs.
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MNoE

7Velukz7, Sinonovacula constrictas AAEFEE
(Mollusca), °]#hsi7 (Bivalvia), ©]%| % (Heterodonta), 7}
glutzs)3 (Novaculinidae) °ll &3k A4 olujszA &
5, 3, A2y ke Exsled), 535 s A
sek Aol MAFTh (Yoo, 1976; Kwon et al, 1993).
2 R o FEH3 G Fo8 o Aol HAF A
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of e} kAt For FEElE= A F8F AR
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A g7 A=skzA, Sinonovacula constricta®) B8
rug AezE {49 AFE 449 ¥A (Lin and
Tianming, 1990}, %49 +9 % ¥7] 749 #F (Wang
and Xu, 1997), =} A&& (Wu and Lin, 1987), 47,
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Fig. 1. Map showing the sampling area.
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Fig. 2. Anatomy of Sinonovacula constricta.
Abbreviations: ES, exhalent siphon; FO, foot; Gl, gill; GO, gonad, 1S, inhalent

siphon.

- 122 -



Korean Journal of Malacology, Vol. 21(2):
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A F718 271847] (early active stage), F7|&Al7]
(late active stage), ¥%7] (ripe stage), 247

¥g 2 8|47 (spent/
59 94449 5 gAR FEsA)

(partially spawned stage),
inactive stage)

2. X & bk A o)) o} 2 Psiery et =4
1) A3es JEEH

Ao A4 7l RaAE 20049 1958 129714 14
7+ AR AN AZ AG 2Zo)A G R ALsd
oh Zheistasle) dubgE £4e AOACH ) 93t 83
e 105T Agpdzg e S48, 29 Kjeldahl
2=, AL Soxhelt -fr‘—%‘%‘}_?.i é—xJE}ﬁu} Bosg
"ol W A8 FAs st A AT F 30% AL E
44& 71512, water bath Aol 100TelA 247k 2uks)
gt 2Elm Yz 3u] oke] 4F &S sl wukE &
4T Aol st lstel glycogend AANZ. A4
% glycogens 4188 (500 g x 10 min) sto] AAZe] 1
N 34189 6 mlE 7iste] 2847 3 44 Bejeld A=
A& 7123 anthrone #Aibog ZA3lHcl A4 =g
A% dry base® Batste] vhehugict.

% oY

2) BAIA =
ZhmkzA Y A4, WA, SE25, 59 Ul T
A 9%, SRR ¥ 9 TERAl € 2 ARAAS Lo}

57 Y3t woj<e] ARAS (Pearson's correlation
coefficient) & &g}, & EA A8+ SPSS =2 1384
o83} $ei42 0.05004 AABeh

4 3

1. A2 GE JH 7]

BHAZS o), BREA $& AR el 44
28 el w2 ANFIE 2134, FAA), 9
#7), $EAW), 2907 H3} 8 WBYA A%AA 5 D
Az PRI, o5 AL MRAL F714¢ Uehilg
.

1) 27184 7] (Early active stage)
A A%, dis AAHE BAL AD, Was 2ot
Fo2 G (follicle) 52 o544 glglon A4
(germinal epithelium) & Fe|Hch ity yeoe
Ao} £k 27] 10-11 2mel FRAZER A4
e FASL 44 Bl 2] B Fo BeAT

e
V5o

o

™
__lz.&,rl

>

)

121-132, December 30, 2005

Eo| v TA A MRED B33 A EE AbolellA
LPE} o} daayd o ke 8 blesit) (Fig. 3A).

FH A, A AP Ay FAEGER o|FA] 9
i, «M Yol A ata]el] 285k AAATE] B3 7
SAZEH 3443 HRATE AelolA] HE54 0] gojyn
olgich 8-9 pm A= ALNEETF 6-7 pm3 ARAEE
o] Yejths giz|uk, Aadde] U7 & nle] 9gich 7]
A7 PALE e o, = AAEE 3-59 Aol &d3|
gt} (Fig. 4A).

2) 7184 7] (Late active stage)

Ao A% o] 40-50 pm AER AR, B de
MEEo] 4y AulAte] WY (egg-stalk) o] §-&3F 2 F9}

e 83 Rt veAZEe MEds) 5 o v

@ 719 £32% A& AT 3ie (Fig. 3B).
99 A%, 249 AUAEEE ALEDY NS
we} asigla, 1 e el ARAZES AAEE 3

fn A% A3 249 AR A5G0 gl 22
3} A TS ZAAIAAEE ] HLABE AololA A
2 Zasgict, 371384709 LS FAE o, + NS
& 5-749 Aol Yepde} (Fig. 4B).

3) &4;7] (Ripe stage)

A AL, daade S dele s
2o unAEsl AHYA ggor} A ol %Mﬁ
o} W 50-60 um ¢ ASUEAEL AEA
A5 715 YA dRAZRE vdEA d}Ack ¢
60 xm o]l Y WA 4 SdE AT 7l
2 uizAbY e shA]e, Gl e Alelda Bl o
3 E8 Ao gl (Fig. 3C, D).

FR0 A4, ARAZTET AAE 22| " E vlal A
ol Aaad HellAd 4 dE stn Yo, T4 Wil
gt AAgo] YRS AaagE vld = ik of
A7l Radd AAAEE ofF grobzlon, 34 IRA

T $23 VPSS Rohus] o 94719 4
H2% AXE o, + S 798 Alolel sk
(Fig. 4C, D).

4) R-¥-41317] (Partially spawned stage)

01-7-1_,] 7g_r_ \,]-/\/\\4—_,] Zo]- _t]'__?,]_t_ ﬂ"'%}.‘?_i o]aH Ea u]
Al He, 4R vEs dRAEEe] g RIS o] A}y
ol 4ol XAz w7 = Sict (Fig. 3E).
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AR 3 AEslgich PRIl AALE e 9,
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Fig. 3. Photomicrographs of the gonadal phase in female Sinonovacula constricta (A-F). A: Early active
stage; B: late active stage; C & D: ripe stage; E: partially spawned stage; F: spent/inactive stage.
Scale bars = 50 pm.

7 HAEL 8-104 £ Abojol Yl (Fig. 4E).
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Fig. 4. Photomicrographs of the gonadal phase in male Sinonovacula constricta (A-F). A: Early active
stage; B: late active stage; C & D: ripe stage; E: partially spawned stage; F. spent/inactive

stage. Scale bars = 50 ym.

o} (41-61%) 9] £e]8ich (Fig. 5). F5-T5el|Ae] ol
Fe uBAsIQ 2490 67%2 7 et 371847171
MRS 5497 49%74A] A3, $5r] 2 4t
2t71e] 7-104 Atolol= wHA} 63% 71A] F7takgie). sz
2] A, wA19 1908 e Fr71847]d 5-7971A =
A&HoE Zhasle AL Rolvrh 957] W R4kl
8-104 Alolof| 709% ojAtez AA Zrlslgich Atshe] g
2 o]l 1147 EE ohA] 60% vuhe) W 7 YRS
oh WA A, 2718007 Al 398 B84
717} TUE 797 E 40-50% RE) wiad e gk

o

AsleA A2 HEsigl o alete] FhtalA] dojul 8-99
kel 70% = 24 Frislgc) olf 3 9 u[EAds]
Fotells oA 50% He 2 Haste] £Z] HEuks Bk
9galke A4 FR 2%, 4D, T AT ok Ao
3 dsloks velddded, 271847191 3-449ell 55-60%
o vlad w2 FE Ve, U181 g4l 5-9
4 Fodole 50% Wik v g FABIG D, AlEte)
7He 1098 AUEA F7lelr] Aasle w|@A7)7) Azt
11490 o] 60% o]ie] H& e veldsich
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2) 2|13 & 1% A2 golelrl 27)847)9 3-449) 3-4%8 A =
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Fig. 5. Monthly changes in total protein content in the foot muscle, visceral mass, adductor muscle and mantle
of Sinnovacula constricta from January to December, 2004.
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Fig. 6. Monthly changes in total lipid in the foot muscle, visceral mass, adductor muscle and mantle of
Sinnovacula constricta from January to December, 2004.
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Fig. 7. Monthly changes in glycogen contents in the foot muscle, visceral mass, adductor muscle and
mantle of Sinnovacula constricta from January to December, 2004.
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Ae F3253 442 Ae] (r = 0433, p = 0.159), F4%
253 YA Aol (r = 0.366, p = 0.242), Az Yzt
W} Ale] (r = 0.255, p = 0.424), #2237 251} Alo| (r
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() o ABBAE Boy o]f BT AR 5ARCE
oA ofskel.

(2) FA4

Fig. 99 yehd upe} o], A4 ko] A7 A
ER283) #7k2 Ao (r = -0.634, p = 0.027), FXZ
WA Ao} (r = -0.210, p = 0.512) 28|32 &4
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Abo] (r = 0.387, p = 0.214), #7423 F9 Ao (¢
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geb. 28y AHer F32%3 AR Ao ¢ =
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o E
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AFE71E oh 23 807 WiF 8<lel) o3 A= o]E2
2] & ¥k ¢it} (Chung ef al, 1991; Chung and Ryou,
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g. 8. Correlations of total protein content among the foot muscle, adductor muscle, visceral

mass, and mantle of Sinonovacula constricta.
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2000). 2322 ol FHsle AL AAAEEHL "elA
A Fo3lch o|nlslfo AAEr] B 4REE]S A
T qAT &, A3 2 7p1zE Bk ozl HEAA
ghe olgljef WA o}, YAFrie PAie e, AR A
A 22] F3lel] o2& A #HAFolc} (Chung, 1997). J4F7|
7t A G ARE E 5 9o AFHE et 5= o
2w, Ak YA, o FRAAE AAE + Y
A4 5% 712 27} =1} (Chung and Ryou, 2000).
o F-oll A Ajalh et A 7|TES A3 AYEE
4% A, Adlad w2 A2 ol A3 sH] oy
A, AR, wesiEe] 5 Wl U ARE A o
B 15)o] gt} (Barber and Blake, 1981; Barber et al,
1988; Kang et al, 2000; Chung et al, 2003, 2004a, b).
Barber et al (1988) 2 szt ul A= o] 712
d FHRAE A P4 Y3 o=, L3t W A
AE 99 lipidet sl W A=Y dAE Az
A F718k 4A B U Bodgch (Baik ef al,
2001; Chung et al, 2003, 2004a, b). Barber (1984) +
sukrlelvl, Argopecten irradians®] A4 FFERS
R asdy 942 Je g 24 BAE
WA AR At ARG RN, Gkl 23k
2R 9] Adhate] A4 R ok A Fejaie
HZt2oe 2 ByolA sz e Fezale] Aukite
2 AR F AA42 o)FE o Alkilo] Aaliue) FA s
2, iAe 7 7|3 oux|le] Heln sgol =3
Chang (1981) & Z7\2|| (Patinopecten yessoensis) 2
23padel AAHzlel|A 282 Chung ef al (2005) < v)
G728 (Chlamys farrers) oA Z23pgd o] 2uke. A4
20 g 3 A LE o|AEE AMA WFe] dojuin
A& Bslgich Kang ef al (2000) & AJAdbd 3 A
o] defule A)7]el FebaliAl gekn} x| dEFo] 2o
o|2A H&d o]F FYAE0 Ak Wddl Tl He
2 FA=, Alte] ARE= ol o|E9 ] hislE
& B Arky kel (Chung et al, 2004a, b).

AF7HA A4 dEs A Gk THE e /1B 24
He AAFde S92%, A5, o7, WA, 23y
o2 deix gich of &3 Hsle AT dy HaH =F
2 @A, A2 W Ol RS AR ousiR) &
FAoz A3t Ao s H3E Q)9 HdeA| e
o3 gl 2E3 #4E s)s) o geh a8y A2
Chung et al (2004b) & LEAA (Corbicula japonica)
& e FRIE A4, s dideR ok
FAA, ZezA FEEEE YAk O dAER 2=kl
ok e s v 9 7 A 5 7 |l JEes

TEdke Aos oAl sgute] Asiabd AL x2ARE 24b
2] gskeh WA d2AH (Chung et al, 2004b) A2}
Ztestasf e Afuhs 718t A & 24 AHE Bjw
sto] B, 7+ R-9)7t Asiatd ARt Wik AndAs

$H3) o7be] Ao (FEel) o 9 HAT 4+

of

)

7k
ot
Frejsizalel SebiA gk AS, SRS H42,
B850 U, Al WA Aleld] dsF Hzle 549
28 28 d2AH (Chung et al, 2004b) 7 w]z3}
o, Yo ek Wizl AgaAle 7 393 T EA
ot Y & 2AA 2718 R SRS
okl g Abole] Eohilal dekel Wisle & () o A
& velioy FAALRZE o8 88 R
o}, Rk zA o] ShalA 3=k (%) o 44 WIE ¥
dhef B Z|8AY| Y ksvle] SRRt 23 o whalA
Fol ZHIK A YA 23 UZ o]Fdle o] Ar)ee
St 23] | o]F A¥e] FhisE vk, 125 U YA
A ele A gefo] FrlslE AR oS=, o
Aol A4 e - Asrel] Fodhs For A
ek =l §328 s, &5
F, FEEST o5 2R & () o Ak
ded 53, I8 dA42 AoldAe
23 ARTAIE Yehuigich detd FAR A
o] ZHIHK, w42, W, 5 220 AR ojFEe
RAeg A}, o] ANE YEAF (Chung et al,
2004b) 2} wimste) B@, slejnizsl RIS A o
ghefuiste] A Al vt 5 () o ARIAE B &
AT FAE 35 SAE g, S8 F72 Ale]
o] 3k Wsle d2AHT FAR R foE AolE: Hgle
o, 23 72 Yihde] s B4R fot A
BAE BolA] dstel® 2F Y& AFE Ro|n gle], o|F
24 Aol ABFAE do 2 & o A5 & Hasl 9ok
53], fFut o AR AEe] 2/)2AGUAA F718A40]
(5-7%) 2 o|ASE Al HEIHK HE AE Aio| o|F
He o FAEY, SHIK Yo AA AL Y4x W
@ 9 Aol dojule U184V E A5 (7-99) Aol
Wad (a4 5) HE olFsEe] AA #e] Fase AL
2
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= JEAH (Chung et al, 2004b) o F-AHEF 3
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Al Yool HasE wel H225 s 22§
BASHE AR £ AR Rp2sen Fud 4

Mz rlo

2004 1¥%e 128712 sle|okzAl,  Sinonovacula
constrictad) AL el wE YAF/E EAEA
Wil o3l zAbetgla, 423 Wihd, $525 3 A%
uko] AJsleba] Aol AAA Wil Aslebd Laube] o
8 zAREich & S ANFE 271847 (3-54), F71
247 (5-79), $=7] (7-99), FE4=] (8-109), =3}
3 HjE47] (10-39) 9 A543 5 AR TEY 5 Y4
.

FTUA P s, W, 924, ARY F g
2 7wk AdRnE Addstn dibger A% 9
A7) Fell & ¢ *—“C} a8y uldAg7] Fele F o Wt
o A7, §525 2 WA Aol FEuA g o
(+) & adAE LPEM%‘E} JEM AL FARAL
2 fofetA] dsich FAA #eE Wihd Jield AP wst
< 42, $33% B2 RJFr‘-’Jr e & vt 5-6 v v
w5k A dge Wahd delA JPE a4 debded, 2
NB47) (359 Foll AL 271 F F1247 5-79) e
Zaseh 28 4] 09) S FAA kA 719
o} SR8 o2 Alo]e XA Fdekrt= 24E & ()
o A##A (r = -0.634, p = 0.027) & EY1, lﬂrlﬂr

T Aeldle 7k (+) & AEBA (r = 0.665, p =
0.018) & Yepiglch Sz 2 A4, H¥2% 2
B Wahd e FAR 3 dske v A A3 2
ok e Wshe 27124719 Y] Bl 2w, F1%
271k =3t g W 87) el A delytt 4 22E A
ofell F|ZA o] AR AT FskA Aok

o

S8, A4 YFe FH2%, AL, AT 2 95 4
o & O o 4BBAE dehigleh 2Bz )% At
293%, A2, U % IR Jopgvel 44
oA 2o W stel Wsle Aoz 24,

o
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