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Variation in physiological energetics of blood cockle Scapharca
Subcrenata (Bivalvia: Arcidae) from Yeoja bay, South coast of
Korea
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ABSTRACT

This study presents physiological rates of oxygen consumption, ammonia excretion, feeding rates, O/N ratio and
assimilation efficiency of the blood cockle, Scapharca subcrenata, determined from specimens collected in Yeoja
bay on the south coast of Korea. Physiological parameters were measured monthly under static, laboratory
controlled conditions with ambient conditions, and measurements were performed seasonally in order to estimate
scope for growth and its probable sources of variation. Oxygen consumption and ammonia excretion rates have
been increased as temperature increased with the highest value of August, 2008. Feeding rate was the highest
during April whereas the lowest was during August which is a period of gametogenesis with minimum biomass of
phytoplankton around sampling area. Assimilation efficiency was not significantly different seasonally and O/N
ratio decreased during July to August. The scope for growth was negative during high temperature months(July to
August), reflecting the high temperature and low feeding rate, and had its highest positive values during spring
and autumn. Data on the physiological parameters and scope for growth of Scapharca subcrenata obtained in this
study will be used to assess the carrying capacity for blood cockle cultivation.
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w2 Scapharca subcrenata = °]W|=7} (bivalvia)
EXN5 (Arcoida), E2707} (Arcidae) ° &3l o|H#+F
A, &3 AR, $4) 4-6 mo] AFZ A A28}
o, Ayt ofAgke] = Abx|e|t} (Min, 2004). kol 7Rt
Fo] AR 200140l 3,842 MTeldl 7o) 2003l
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2,440 MT22 Z}43}sich7E 200449 10,849 MTo.E ¢}
Al 7K ¥ 200699 5,063 MT, 20083l 1,637 MTL
2 ke 1ok g sk, asks e dehy
3 9lt} (Korea National Statistical Office, 2009).
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FAEL] AR Ao At o]sE Fivl T3k, FAA
0] o3 AARFEEE deRslev] Fad 93-S ok
E3F A A odvAlE darA, 4% 2 A S
2 o] &=, A=A WA, oA agle) e} S wton
2 kA% A nHsle] il A s el &
& 7Fssith el s ke FAAE S AEA sl 712
g SRR Bl FZ 9F (Bayne and Newell,
1983; Griffiths and Griffiths, 1987)% tjAte 2 R 1% w
gom, ogx|gA] EAe o)== AEA] A2A ukg
27 A= ®=x Wl g AE w2 A3keb wkeo] A
olW, BEA AAEE e + Qv ARE L4
(Bayne et al., 1985).

Azakel| gt A= A2AF7] (Kim et al, 2008), G4
7 (Shin et al., 2009) ¥ AFA4E (Kim et al., 2002;
Park 1999)%°¢] glov}, oF4 U AEA 7xAm7 wi$-
n] &gk AAelch

AT A oA Al A FAE L e A
ez 5 wjd, HolAdxE 9 SFG (Scope for
Growth) 5= #Ate] Amuke] oyx] 2] 54 U 4
QA7 gttt AAPEES A St 7]
2ARE 83| S8t FA=eh
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AZFES] Azeke 20074 10945H 20084 10€ F¢t
A &b, Fig. 1) oA 34 o] 83k
i B e b i R Al S
A7 7t F2ES 73] AAZ F 0.5 tons FxolA
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1L/min.o] #52 IpFeH, Hole

galbana, Chaetoceros sp.¥ Tetraselmis sp. = £33}

ol 284 FEson, el A,

Isochrysis

2. 54994

Azake] Abxan]Edt pRYoldanjdEE 05 L &%
2] Respiratory chamberel] A&7)A] 27] H=2 19}y &
A& = AAZ27] (Orbisphere 3500 series, Swizland)
£ o]g3le] AFAS Respiratory chambert] £Z4H49]
Aol 2 A A8 Yol dEL Abaan] ] 5
A7} 52l Respiratory chamberol]X A3g 2mls |
<3}% phenolhypochlorite (Solorzano, 1969) = ©|$
o washglh HolAEE 24 slsed woln
Isochrysis galbana, Chaetoceros sp. X Tetraselmis sp.
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Fig. 1. Sampling area of blood cockle Scapharca
Subcrenata.

onl Amare] g AT gt Aol&E etk
ON Akl Akriv)gst ArmjdEzie Figle
WA2A O/N = (mg O2/Mh/16) / (mg NH4-N/h/14)
(Widdows and Johnson, 1988) ¢l &Js] AF&s}lgic) 3}
EE2 AUFTES 045 pmE JF3 slig] 2447HE F
AdSEs MEAZ v, AF3lg 10 Lell Isochrysis
galbana, Chaetocerossp. 2 Tetraselmis sp. = Z313 4
o|F 3AIZF AolAlAl H ABAEE A3 Aot &
o v 22 F4 6417 ¢ AHEEE wEAIFh
WEE 22 A¥o|=E wojAY I F FHFE AT
70T & 7x7]el Yol 2447 Ax=AZ ek x5 wiAd
=< micro-Kjedahl’'$A 5 ARE-3te] Axgds 54319
Durbin and Durbin (1981) ¢] ¥hHo =2 E3}885 AH&3}
sk

% assimilation = (Food N-Faeces N ) / Food N x 100

ixg=2le] o]-g-5 oiAFE A AZ #l5= (Bayne
et al., 1985) & 0|43} vjd AE3}9 2™ Warren and
Davis(1967)2] W45 o]-8-3dtef #Astgict

1mg of organic matter = 23.50 J

1ml Ogrespired = 20.33J

11 g NHs-Nexcreted = 0.0249J

SFG = A-[R+U]

SFG: Scope for growth (J h'g™)
A: Energy absorbed

R: Respiration rate

U: Excretion rate

- 206 -



40 36

5 30 | 1 32
T £
2 5
g 20 | 1 28 E
o —~
5 g
=10 f —@— Tenperature %=

—i— Salinity
O L L L L L 20

(\.\Q\\\'v%.\% 5 X h 0A D9
,»@ )

Fig. 2. Monthly variation of water temperature and salinity in
Yeoja bay.
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Fig. 3. Monthly variation of oxygen consumption rate in
Scapharca subcrenata from Yeoja bay. Values are means
+SD (n =91).
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Table 1. Regression coefficients of wet weight (WW, g) and shell length (L, cm) in Scapharca subcrenata

(expressed as WW = a x Lb) from Yeoja bay

Month WW () L (Cm) r n A b
Oct. 2007 5.14-1.89 2.41-3.85 0.8475 30 0.0893 3.0486
November 3.41-10.32 3.24-4.66 0.8204 30 0.1141 2.8623
December 4.19-11.78 3.30-4.87 0.8565 29 0.1428 2.7304
Jan. 2008 1.16-3.46 2.74-3.44 0.8181 27 0.1655 2.3996
February 2.51-5.52 3.01-3.97 0.8336 30 0.1554 2.5738

March 2.94-5.19 3.16-3.84 0.7137 30 0.1443 2.6884

April 2.93-7.38 3.21-4.51 0.8154 30 0.2175 2.3278
May 1.67-4.16 2.85-3.39 0.8412 24 0.0293 3.9508
June 3.72-6.37 3.31-3.87 0.7249 41 0.096 3.0116
July 2.10-3.62 2.94-3.75 0.7014 26 0.2446 2.0097

August 2.47-6.56 3.11-4.41 0.8503 29 0.0951 2.8331
September 2.70-5.07 3.32-3.96 0.7053 50 0.0921 2.8418

October 3.37-8.95 3.59-4.68 0.8054 28 0.0277 3.7385
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Fig. 4. Monthly variation of excretion rate in Scapharca
subcrenata from Yeoja bay. Values are means + SD (n =
91).
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Fig. 5. Monthly variation of feeding rate in Scapharca
subcrenata from Yeoja bay. Values are means + SD (n =
130).
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Fig. 6. Monthly variation of O:N ratio in Scapharca
subcrenata from Yeoja bay. Values are means = SD (n =
91).
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Fig. 7. Monthly variation of assimilation efficiency in
Scapharca subcrenata from Yeoja bay. Values are means
+ SD (65).
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Fig. 8. Monthly variation of Scope for growth in Scapharca
subcrenata from Yeoja bay.
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= AR Y g st e} dFS vt} (Smaal
and Widdows, 1994). dub& oz ¢£A8E2 Aghsl M9
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A FARES] AAA AeA HA FFE wHA "o
(Bayne et al., 1985).

FAAEL] TS5t AaA A oA bk v Ale]
5 Bolx glom o] AL Ae)A A A EA4E U
ebditt (Mao et al., 2006). Aza=ke] 27557k At
AelA bt 597 1049 3.0486-3.9508°.% 71 =
el W= ol o] 712t F9k Mmake] AAe] s

= =L AL dEFE A, A=A #
83 Ze)4 g9lo]t} (Kinne, 1966). Al
18-23C H AMAAFE 5.7-27.6T
(Shlgeru et al., 2000) o9, AE YA HY+= 12.5-13.8psu
(Shin et al., 2009) 22 £ xA7|7F 5o Szpuke] 0
¥7} 4-28C 2 9% 30.4-33.0psus Yeho] ALz o %
o) e 17 Alslsi, ol PARRAe Almeel A2
A AE W] AT WHA] & e AR,
Aaake] skadn]E W PR Yo A ELS & el
upe} F7beks dnbAql WEEe] AAgl s UEsl
o} ol& 2006), 7}
H], Placopecten magelloanicus (MacDonald et al.,
1998), ¥ =7, Scapharca broughtonii (Shin et al.,
2009) SellA  oFE  Abhanlgo]l SRRl
Geukensia demissa (Huang and Newell, 2002) A+
ofF5et drdepdajdEe] 7P w3 AeEed HAS Y
effjo] Aarete] AAAQl Hapast FAT Akt A o
eli3itt. 53] Perna perna (Hicks and McMahon,
2002) 2 =373} £3l= %) (Shin et al., 2009) 2
735, Abk A% Ak an|ge] Ftel 7190E vkl oA a
e Amete] Adelval BAEe] HEd ARSIt
o] ol A& Holo] A} <ol FEglon, o]

=, Crassostrea gigas (Mao et al.,

Table 2. Scope for growth of Scapharca subcrenata from Yeoja bay

Energy consumed o Energy absorbed SFG
Month /h) AE(%) ) R(J) [8[6)] J/h)
January/ 3.15 + 0.22 55.7 + 0.91 1.75 + 0.09 1.38 £ 0.26  0.17 + 0.01 0.2
February
March/April 4.19 + 1.40 61.7 £ 2.05 2.60 + 0.95 2.07 £ 0.08 0.17 = 0.02 0.36
May/June 6.02 + 0.83 66.0 £ 0.84 3.97 + 0.59 3.48 £ 0.49 0.36 + 0.08 0.13
July/August 12.19 + 1.44 57.0 £ 0.84 6.95 + 0.92 6.12 £ 0.81 0.93 + 0.09 -0.10
September/
9.04 + 4.45 58.9 + 8.98 5.13 £ 1.81 4,19 + 1.71 047 + 0.11 0.47
October
November/ 2.18 + 0.07 61.5 + 1.83 1.34 + 0.08 1.05+0.19 0.13 +0.01  0.16
December
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O KFBH AWID S Scapharca subcrenata (Bivalvia: Arcidae)Sl 2| Xud

T A Holo] F5& Huslelr] $lste] &
kgt Ao]&%-S Yelditl (Bayne and Newell, 1983). &
AFolA Azmate] HoldHEL 8ol FHAE Jelsi=r
ol ofAtA Fe Ho|2 o] &EHE AR EHIE

N fo
r =
[
o
39
o
pou
|o
it
2
)
R
&
s
=
2
|o
b
H
i
=
X
r
o)
>
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2} Argopecten purpurtus (Navarro et al., 2000) +
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e, ol ol7br|et <4 (labial palps) °f 3+h4 487
7} glelAl Hol&e] Bol3llES 94 (Navarro et al.,
2000, Ward et al., 1992) 3}7] wjFolgl= ¥ ilo w2,
& AFolA = ARE|ZE S Hol gl AR e A
2 o] A AEEFIEFY dEF (Lee and Youn,
2000) °] 7V st Aat Ajzmete] dzsks HolxAH
P Ao AR

At PRYoAAMAERHE AHEEE O:NY
A= oA crtollA] Tl o] EAE T o] &= glon
(Corner and Cowey, 1968; Widdow,1978), O:N-<x}u]7}
7] Aol F2 WA giapr) o] Fexe Zow Hust
7 glon, Mytilus?] 7<% 30018} ] AEHAS w1 9
oy R 3ty gltd (Mayzaud, 1973). & AFoA Az
o] O:N9Ap= 74-89 &<t 6-95 vehglon, o] 7|7t
- gEYoldandEe] F7t 9l AkebA) 7o} A A|g o=
Abo 2 gt vhgke] o qA| 7} Are} A HolgdH & 3t
422 Qg YA FZ2 2 qlsf ofn] Ay AA= o] 9 i
AR BiEo]l AES A% YRR o]f5 o] kol wiAd
Eo] F71E] O:NSAR|7L HAE vepd 7102 oA

AL AE, A, A2 T9 W3E g 4+ gle
N FA = AA3A 0] A AAA R glotsh = g+ 2
glo] =™ (Gabbott, 1982, Dame, 1966), SFG+ %
e ehdie AEAe AR FESIsH AeEn
(Newell and Branch, 1980). Z8J2& SFG+ 247l
73] gt AEA ] 4E ekl 4 9o (Bayne and
Newell, 1983), &2 thAtxds FAHAE 4 & FaT A
%7 ALgo] 753k} (Jiang et al., 2008).
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