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2 MELELUITAHE

2. 1 7REDKESE

FRZ )1 BT | LI RT O B4 HEIC C 2005 4F 6 AICEREE L= 7 ~EOM -2 B4 L=k, B30 sr BIEAT 20°C
TIRAF LTz, BEBIEIC OV TIRILARIEDY (2004) D FIEIZHERL U 7= A HUCIR A~ D & | Fi 12 B SRR AL LI
AT 10°CC 12 BEERRAMLER U= & D %3655 22 psu OWEKICKE L CHESET2, 7ok, FIE L IX ERfho HEB]
CERT DL HEUHR.BLT 0RO Z 1y ME LTHEPHAR > MIB L, KR 15°C, BAE 2000 7> 5 3000
Ix, BAIRFEH] 12 REfIC CREZE L7, BEDOHBL A fEs8 L 7= 1212135y 33 psu, 20°C CTHEaE L7z, HBEERICIT
3 MU EDENHIELDEFEH LA, ZORERTT < EDORN IO, MBICSREWINTE 5 LA
RULTEMBTHD, B, HEPIIEE S LTI A= 7 HEE A 30%IRE - b D&M L7z,
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Thd, FEBREMIT, OECD 221 DH A KA K% kiR 20°C, BREE 2000 7> 5 3000 Ix, IR EH 12
RFfEC. EERHIMIX 1 EM & LT,
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£ 1 EE-EEEOPBRECETAEEOMEA

[E] 4 Pb bl STk
VI NT T Sargassum thunbergii 1.3 Uchiura bay Hirao,1986
KoETZ Sargassum fulvellum 0.3 Uchiura bay Hirao,1986
T AT Sargassum yamadae 0.4+0.2 Uchiura bay Hirao,1986
TAXTZ Sargassum piluliferum 0.5 Uchiura bay Hirao,1986
JaxyEs Sargassum macrocarpum 0.1 Uchiura bay Hirao,1986
U5 A Undaria pinnatifida 0.4 Uchiura bay Hirao,1986
7T A Eisenia bicyclis 0.2 Uchiura bay Hirao,1986
BT A Ecklonia cava 0.2 Uchiura bay Hirao,1986
TITVTH Dictyota dichotoma 0.4 Uchiura bay Hirao,1986
T YR Ulva 7.3+6.4 Venice Caliceti, 2002
=N Gracilaria 6.9+6.2 Venice Caliceti, 2002
LHT V)@ Grateloupia 3.0£2.7 Venice Caliceti, 2002
T~/ Vg Porphyra 2.7£1.0 Venice Caliceti, 2002
T A& Undaria 22425 Venice Caliceti, 2002
|SPAS &2 Fucus 1.6+0.6 Venice Caliceti, 2002
v H ) ET R Cystoseira 3.242.0 Venice Caliceti, 2002
18 a Desmarestia menziesii 9.4+7.6 Antarctica Runcie, 2004
iz Durvillaea antarcti ca 0.5+0.4 Antarctica Runcie, 2004
t8%&  Himantothallus grandifolius 6.2+6.3 Antarctica Runcie, 2004
FAR Iridaea mawsonii 4.5+4 Antarctica Runcie, 2004
FI Iridaea cordata 8.3+4.4 Antarctica Runcie, 2004
FI Palmaria decipiens 2.3+0.7 Antarctica Runcie, 2004
fokE Monostroma hariotii 21.5+16.3 Antarctica Runcie, 2004
v Ascophyllum nodosum 6.9 Galicia Villares, 2005
b= 2 E Fucus ceranoides 4.4 Galicia Villares, 2005
b= Z Fucus spiralis 5.7 Galicia Villares, 2005
TH VR Enteromorpha spp. 10.6 Galicia Villares, 2005
T AR Ulva spp. 4.6 Galicia Villares, 2005
T~ FED ) Zostera noltii 7.0 Galicia Villares, 2005
RY =7 (3) Posidonia australis 0.2-379 Australia Ward, 1987
T<E () Zostera marina 2.9-304 North Sea Lyngby, 1989
T~ (MTX) Zostera marina 1552 North Sea Lyngby, 1989
T E (1R) Zostera marina 40.6 North Sea Lyngby, 1989
R R=7 (3) Posidonia oceanica 10.5-123 Antikyra gulf Malea, 1994
RY K=7 (GEHTERIR) Posidonia oceanica 5.96-8.35 Mediterranean Warnau, 1995
R R=7 (M%) Posidonia oceanica 10.2-14.5 Mediterranean Warnau, 1995
R RF=7 (1R) Posidonia oceanica 10.5-15.4 Mediterranean Warnau, 1995
R R=7 (3) Posidonia oceanica 1.5-31 Mediterranean Sanchiz, 2000
R RF=7 (HTX) Posidonia oceanica 1.5-9 Mediterranean Sanchiz, 2000
R F=7 (R Posidonia oceanica 4—23 Mediterranean Sanchiz, 2000
vA=Z (3) Cymodocea nodosa 2-126 Mediterranean Sanchiz, 2000
A=  (HITFX) Cymodocea nodosa 1—10 Mediterranean Sanchiz, 2000
vAE=7  (R) Cymodocea nodosa 2-40 Mediterranean Sanchiz, 2000
T<E (3 Zostera noltii 2.5-5 Mediterranean Sanchiz, 2000
TvE  (HTX) Zostera noltii 1.5-3 Mediterranean Sanchiz, 2000
T<E  (IR) Zostera noltii 7.5-27 Mediterranean Sanchiz, 2000
HUYILE (3 Ruppia cirrhosa 3—30 Mediterranean Sanchiz, 2000
FHIYVILE (HITTFX) Ruppia cirrhosa 3—12 Mediterranean Sanchiz, 2000
HOIYNLE (FR) Ruppia cirrhosa 13-38 Mediterranean Sanchiz, 2000
R RF=7 () Posidonia oceanica 0.7-10 Mediterranean Campanella, 2001
R =7 HITE) Posidonia oceanica 2.8-16.9 Mediterranean Campanella, 2001
cNFHH (3E) Thalassia testudinum 0.8-1.3  Gulf of Mexico Whelan, 2005
MNTFAHI (T -IR) Thalassia testudinum 0.8-1.2  Gulf of Mexico Whelan, 2005
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3. 2 PIXERIEDRE
RS BE DWERRD T2 O I THEAEY) . (Certified Reference Material ) (AT O RITALEL A fiti L 7212 PIXE 112 C
HE L., BUCRZ RO, Z£ORPITR 2 18T LY T, IREITSWPRETHY | PIXE X Ph OHIEIC
*LEETHD VR D,
F 2 PIXEILEIZ X % Pb EHEYE (ERM—CE278)D[EILER

Pb  BEFIIEFE (ppm) S HTIE FE (ppm) [RIUXZE (%) n
2.00+£0.04 2.11+0.24 105.5 7
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ST T 1 MR L7 ~FDOEHEAEIL 24522 ppm TH Y . ZOMEIFIEILNICK T EKRT ~EDIE
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ZHLCTEREZ R THD LK 27T B0 ThD, HoNEEFRITEKRDO LB TH D,
log AC = 1.61 log EC + 1.41
155 SIVIZHBR T O O Ph IR, EWEW 0.1 ppm THHA CFRIZA 1984) , HEFEM T ORI -
FRC 50 ppm (F39%) . 72 ppm (HRORIE7Z2 6 NI KIRE) THD Z EnmbnTWD (i LORZT 2006),
HEFEM T OIREE 2 B E T HUE. Sppm A2 D RBRE COEMBELTIRDL LIS %LEL B D,
Lyngby & Brix (1984)13 K#Xk? 7 ~ & Zostera marina (*F-¥J 323 mg d.w) % ffi > T Ph ZFE KR 21T > T 5,
% 5 1%, Hei 50 w M(=10.3 ppm)IZ T 20 H 1528 L CEARO S GE, i TEB L UIR) OFFRIRE 2 H)
E LT, ZAUCKAUR, 50u M IZE#E L7256 HIEDOIEDEFEIREIL 41 M/ g dw (=800 ppm) T > 7223, ZD
Fl RITABIFE T 5 ppm FFERF D LM% OEFEIRE L IZIFFRETH 5, 6 OMRICESNT, HRER
FE & LI OEFERE 2 X bRt > TlE ORREX2 E T ey L THD L ERERRDHND,
Lyngby & Brix(1984) D [EliF=lI%, LT D LB TH D,
log AC=0.92log EC + 2.45

HEYFROMBE 72 5 ONTHI R Of & & i iU, AUFZERERO & O DG MEE TS WA IRV, 2
AUIAFRETHW T v EDFN LD AL, KOVBEELTW=Z Itk bDTHAH, Fiz, MlElFERR
IR DN 10 ppm T & b IS EREIEEE A 1000 ppm (2 —ET 5 L9 ICR 25, T2 5, 1000 ppm TIFIE
ML TS b0 LB, DRI 2 2%EEMERESZRITV. ZOREZHERTD2UNENRD L.
T~vEET7A M) AT 4 2—4—L LTRRRAAT 2720121E, 1) AFEORE T (65 oM, £
DIE S FZOTZREE LI OV TEHSBIEZE L, 2) FEAEESBEBINOMBE R ENNE LD,
1) IZHOWTIEHBETR AN K 912, Mgt ~E@EIIZ <RI TV D2, @V ERERE & ML FF > T
DAREMEN R S NTo, —H . 2) IZOWTBEE RO £ Cldinyy (B2, 1LARIEA» 2006),
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Bioaccumulation of lead in young leaves of
eelgrass Zostera marina L.

J. Hiromi', E. Takada®, K. Ara' and K. Sera?

'Graduate School of Biorresource Sciences, Nihon University

1688 Kameino, Fujisawa, Kanagawa 252-8510, Japan

“Cyclotron Research Center, Iwate Medical University

348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

Abstract

To evaluate the possibility of the eelgrass Zostera marina as a phyoremediator for a metal pollution of lead (Pb) in
neritic environments, bioaccumulation by young leaves of the eelgrass was studied laboratory experiments.Eelgarass
plants were incubated up to 7 days in 0.25, 0.5, 2.5 and 5 ppm-seawater concentrations of Pb. The concentrations of the
metal in young leaves were 4.9+29, 59+28, 39.6£20.3 and 786.6 =282 ppm at the respective exposed
concentrations. This result shows that young leaves accumulate the metal exponentially from 2.5 to 5 ppm. The
relationship between the metal accumulation (AC) at 7 days after the initial exposure and exposed concentration (EC)
was described as log AC = 1.61 log EC + 1.41. The present result was compared with the previous study on the
accumulation of Pb in the same eelgrass, and it was revealed that the expected AC at the EC of 10 ppm was similar to

the previous study. No significant effects on the growth of eelgrass were observed in all experiments.
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