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Relationships between anoxic tolerance and carbohydrate content of Manila clam Ruditapes philippinarum

collected in different months
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Manila clams in a culture area in Isahaya Bay were exposed to anoxia (DO < 0.1 mg//) for 72h at 28 °C

from July to Octoberin 2003-2006 to examine a possible relationship between summer mass mortality and

physiological state (anoxia tolerance and carbohydrate content).Although survival at 72 h varied largely

between years, survival at 56, 48 and 32h was higher in July to August, and declined in September to October.

Carbohydrate content showed a similar monthly variation. These data demonstrated that anoxia tolerance

varied between months even when tested at a constant temperature, and that changes in carbohydrate content

potentially contributed to the tolerance. We tentatively concluded that a carbohydrate content of 30 mg/g was

a threshold for anoxia tolerance. The fact that anoxia tolerance was higher in August than in October indicates

that the summer mass mortality is primarily due to environmental conditions, rather than physiological state

of the clams alone.

7%V Ruditapes philippinarum 1% H AL HO N,
PNV ORI 2> D A AR 3 D ESE REE e
“HATH D, KRR T L Sk
T/ NEFIFIT CIIRE LB L &R 7
FHEENE I, BEOFERINAJE 72> T
D, BARICRKENVIED AL, HEERE % E
BT HERE 225 TND, U ~VEERE LTH
KR, ElEFR, RS ORBEHRSCRT R & D4
FRREEDIL FAEEDILTND DS, BILNNZ/2>TH
5, ~UIEBLIERIR AT O ETREIREE L 2o
TW5,

TR R KO AR T 27U 2 Eo 4 H
13, T CEIRSR T PEREEOZUIHT L, PRI

Ko TER? 37275, BRI O
FHEID NVTHIHTE RN,  MEGINER A #E
FiL, A< L CHBARIR AR 550
MHENTWD, ¥ 7 oE () BRHEHHE S
WTCIEENFER TR TEY, KR 25CLLF
TR EREE OBREH T\ VT b 2~ BB
D2 AL EEZEL TNV, D 2Dk 9H1g,
25 CLL FOKIRTIEEHMEAFFO 7 U Th 5
23, KR 25°C% A1 5 mKIROBRESRIMEZ DU
Tixv~ b P2 Corbicula japonica® 02 X7 7
A Theora fragilis * TITENIBRCTHRNH S HD
O, THVIZONWTEDLH 78 (%) FEEME
BRI EORRITEE A LR, ET=, Hii

RIS PESE S R giE e v 2 —
IKEER G e > 7 —  HEATETIERT
FEBERFRT EESUASTHS

AW =

RS B THEBREEE e o 7 —



Tl UL oK B BB i T

OIA B T IEBUKIR SRS (7

) :’“‘/7“/@%%@@%) W&o TTr _130°E

#3975 20134F

132°E
T T

U RIS < Bis = & $

AR LTSS, K, s
RO Z—EICL, TOEEFE
A AT FBT7R0,

Al TR Z RS, HFEOKR

B VEDR T Y OZRE AR RAE
IZEDbDeDh, BHEHERIZL DY
DONEHERT D20, BFEOKIREE
i L72 28°CC 2003~2006 4E0D 4 - 4F
D7 H~10 A 2004 4% 8 A~10 H)
OEFEFRMEZ T 52 & & LT,
7o, BEL W IET Y SNBSS I G LT
EORRFEMMEZ R0, BB B 5
VA IRSRIREE DRRECE DR CEE L TV AD 7Y
a—G DR ETOHEREIZ L > TREIND &
EzoNHELTWS, Uzkiet al? &7 a—4
v G B TR RFARETEE O A FRIRBEDTRIE L b b
E LTS, 2K D ICEMESENE L OBHEN & 5
EB 2 DD IR S BORHRIOHER & IR
MitE & OBHREFIN, HREST-OTHET D,

MHBLUAHE
B RMITESEER

2003~2006 40> 7 H~10 H ORI 2004 FD 7~ 8
H~10 H) (2RISR NRHRTHI S E0 7 U 38
hiEifasy A~C O 33ty (Fig. 1) CERELL7=7 YU Ak
HAEBIMELE Uiz, SRS U ITRIER S
AIKPERERGORE FAMEC 1~2 AR, FEKiRO
28°CIIEFAEECHIEL L, FHRICAHV,

2003 FH I A (G TR L7277 Y (3% 36.8+2.3
mm), 2004 FEBIESHOTHY (346+20mm, 8
~10 A),2005F4LCifZO T Y 332+ 1.7mm),
2006 I B iSO T YU 341+£1.5mm) ZENE
AR A & L7z,

FEERITKIR 28°CTHTV Y, 2003 4RI T L 2RI A T
0L CHE L2 2 [ T AE—H—, 2004~2006
L3RR T GEAE) (TR A= L,

0 1 2z 3 4 Gkm
S '

Fig. 1. Location of the monitoring stations A, B and C in Isahaya Bay,
Kyushu, Japan. The shaded areas represent Manila clam culture area.
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Fig. 2. Diagram of the experimental setup used for anoxic seawater

exposure of Manila clam Ruditapes philippinarum. (A) Control; (B)

Anoxia.
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Fig.3. Changes in survival of Manila clam Ruditapes philippinarum during exposure to anoxia from 2003 to 2006 (n
= 10, except 30-July (n =8) and 24-Sep. (n = 9), 2003). Dissolved oxygen concentrations of anoxia and control were

maintained below 0.1 mg// and over 5 mg//, respectively, at 28°C.
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Fig. 5. Changes in 32, 48, 56 and 72h survival of Manila clam Ruditapes philippinarum during exposure to anoxia

shown in Fig. 3.
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Fig. 6. Relationships between carbohydrate content
and each time survival (32, 48, 56 and 72h) of Manila
clam Ruditapes philippinarum exposed to anoxia from
2003 to 2006. Dissolved oxygen concentration was
maintained below 0.1 mg// at 28°C. Vertical broken lines
indicate carbohydrate content of 30mg/g. Regression
lines were calculated only for carbohydrate content
below 30mg/g (P < 0.05).
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Table 1 The mortality of the Manila clam culture area in Konagai, Isahaya Bay, Kyushu, Japan

Year Period of mortality Mortality area Estlmate(odA)r)nortahty
1998  Late July Whole area 40
1999  Late August A part of area (The head of the bay) 10
Late September Whole area 27
2000  FEarly August Whole area 24 - 100
2001  Late July A part of area (The middle of the bay) 24 - 85
2002  FEarly August A small part of area (The mouth of the bay) 10- 40
2003  Early August A small part of area (The head of the bay) 38- 66
Early September A part of area (The head of the bay) 15-100
2004  Mid-August Whole area 10 - 100
2007  Late August - Early September Whole area 52-100






