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Photosynthesis Characteristics of Zostera marina L.
at the Coast of Miya in Mikawa Bay, Aichi Prefecture, Japan
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Teruaki Suzuki1*? and Teruhiro TakAaBE*1

Abstract

Zostera marine L, form dense populations on shallow sandy and muddy bottoms in inner bay areas,
and play important roles from ecological and fisheries points of view. In this study. photosynthesis char-
acteristics of Z maring were examined under several light intensity and the water temperature condi-
tions, and the daily net production was estimated. Samples were collected from Miya in Mikawa Bay,
Aichi Prefecture. Japan. Photosynthesis and dark respiration rates were measured under various light
intensity and ir siry temperature condition using a product meter and oxygen electrode system. Z. marina
showed high light-saturated net photosynthetic rates (1.5~76mg0, gdw.”! h~1). Dark respiratory rate
of Z. marina was between 04 and 35mgQ, gdw."! h~1, I, values and compensation points ranged from 88
to 129 umol m~2s-! and from 13 to 111 g mol m~2 5!, respectively. Daily net production of Z marina was
estimated from the model equation of photosynthesis-light curve and the data on light intensity sampled
in Zostera bed. High dark respiratory rate and low light intensity in the population lead to low net pro-
duction, and result in withering and loss during the early summer season.
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Fig. 1 Research location in the Zestera bed at Miya

in Mikawa Bay.

A | Sampling site of Z. marina plants and light quan-
tum meter was set here. Diagonally shaded part
shows the seagrass bed area.

Site of the auto-observation No.l buoy of the
institute.
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Diagram of the chamber used for photosyn-
thesis measurements.

Fig. 2

The wall, top and bottom of the clhamber were con-
structed of clear acrylic.
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Tank section

Fig. 3 Photo of vertical circulating water channel on
lighting device.

Tank section 7.9%15x15m, equipped with 20 halo-
gen lamps of 250W, and 20 metal halide lamps of
150W.
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Fig. 4 Seasonal changes of water temperature
(thick line) and salinity (thin line) from
October 2000 to June 2001.
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Fig. 5 Diurnal changes in estimated photon irradi-
ance of Z. marina in the seagrass bed at

D.L.—1.0m.
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. 6 Intensity of spectrum in the seagrass bed
(thick line) and in the vertical circulating
water channel using the lighting device (thin
line).

350 450

=
®

180 1849

Weight of plant (g dw B 1
T/R

Qct Doc Fob Apr Juna

2000 200

Fig. 7 Seasonal change of weight of Z. marina plants,

Hl. shoot biomass (1) © B
-&—, T/K rale

, rhizome hiomass (£)

271 pmol m~2 7 & G o d, 6 HIZHIRT 2805
Ak, Ao H il o

7V E L R AM ORI OLA~Y b Fig 6
IR Lo AR oo I 88 1, I R415~420nm,
535~540nm. 590~595nmi5 £ FE70nmft il = : b F
— N S AN S, S00nmBL Fo#E T, 7=

1 A
3 b=
LR
y4 AT
_3 i! L I 1 1 1 L ]
0‘100 200 300 400 500 600 700 800
= 3
T ' B
2
°d 2t
o
o 1 - .
&)
o)
._E, 0 ‘/
@ - . N ,
a o 100 200 aoo
L
—
5,
o ar
Q
=
O /
-
=3
)
[\
p=

-8 . "
0 100 200
Photon irradians (z mol photon m2 s°1)
Fig. 8 Photosynthesis-light curves of Z. marina in
February (A), May (B} and June {(C) 2001.
TH L YA ERTEREEECHRERT 0D, E
REERE, 350~750nmOMEICH ), HEHAEDH
RHEFMELTYW,

2} PYEDREER

20004F10H 52001 6 HE TOIm*H Y DT <
O EERERI R (T) & THERER (R B LU T/R
% Fig. T IR L7z,

7 =X L, 20005F1071208gd w2 (&
132008k, g-dry weight®gdw. &R, LLTEM) %25
L, 20014F 5 Aicid168.0gd.wam ~2 (#REUII380%) L4
0, 6 HIZiX696gdwm2 (BEEIL1024k) WAL A,
HoF B, 20004E 10 1204gd.w.m 2% R L, 20014E 4
BiZid254gdwm 2T, 5 IR E A ERINIA LR
3, 6 HiZid106gdwm -t o7, T/R &, 20004710
HA 5200045 2 Hit31.7~20%5L, 2H, 4 iILid
AQE M LA, 5 AIE65EAR D, 6 JiZid66L 1T L
AT L oz, ZEW, ZHEDT < EE,
HeFE e ~T, M A2 Bl s R L e n e
L7

3) FYEONSAHEE

2 H OO 0~800 g mol m~? s~ ORI - HLEHIE
B2 REWAEY Fig 8A 12, 5 HE 6 HOERE
BD0~300x mol m~2 s~ 'O FI-FRBEIEIZ ST LA

300



=B REI RIS BT A T T EDREGHRARE 243

Table 1 Parameters of the photosynthesis-light
curves of Z, marina determined in
February, May and June 2001.

PlTIu'I.X R Ik Pma.x /Ik [C IUI’”
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Fig. 9 Diurnal changes in estimated net photosyn-
thesis of Z. marinag in the seagrass bed at
D.L.-1.0m.

day™')

June

it _-

. Feb. May

-10.0

-40.0

Daily net praduction (mg 0: g dw. "'

-70.0
Fig. 10 Estimated daily net production of Z. marim;'
in the seagrass bed at D.L.— 1.0m.

WE#EHET1 2 LE->THEY, 15EE7TTENEHRHE
Rl 3, Ko7 vegom LS TEE S
BB, 1.2~1940gdwm T, BRSO T T T
DIRAF (70~1016gd.w.m =212 LB L TA v,

SME =GR EO 7 v 20Xl Sk
PR A A (Poy) 1X, 2 HOHEMKTILT76
nmmgdw”hl%m B BAEESE S,
5 A3 e & M iME QBT ’rub i & e ahfafas
BTl lSmgOz gdw. ' h " IHEF T 50 SR (1) i,
2 2213 umol m~2 57!, 5 HiZiZ18 xmol m~2 571,
6 HiZiE1 gmol m=2 s~ m LAz, #HHULEE 0L
EH EAANERIIE o TIRED, 6 HORW BT
PRI L DL D TH -7,

TRV RS W O A T~ B R O AT R,
)Klme“CLiiG.BQ,umol m-2 g7, KE20TIZi21044 4
mol m-2 s~!, 25T 211367 umol m~% s~ EKRL10T
ThELAL I, 5 2 Y HBEOEEL T TONHIN
1, 33283 umol mm? sl 8 HZ1447.3 pmol
m-2sl 10fH212185 umol m~2 st E 10F ThE B L <,
VB LA YRUXIGII I E D, ZOLIIITTE



244 Ak E T %

Vol. 42 No. 3

DICEBAEIE, EFERE X RO KE
BT 5. T/, BAMR L OREH, LBMMIZLE
b A fEMAFRE S his,

1H® D opiEERE, 2RBICRLHL, 5HE2
RoO138EE ko7, s HIZIERBRLIZL N T<E
BAOEETFREEF LM A2 TR, MAEERE<
AFAERD, EDKPEROPENT < EOHI - it
rBOLEEICL hofcE AR, ZHERREH
MBEOEEETZEFHEIIBNTS, 7T EHRECHE
TAHRILD, TTEDLEFTKIELIETLIRELREND
—DTHHN LELTHEY, kfPokiiid, 7vEH%
ORI, FSFE, WAICRELMELTw2L0LEZS
-,
MEEFEET B -HIE, EMfiaU L oxizs
TAVERH DL, LT, HDEAODEFTRE+ LEH
S A0 oZid, RIE AT O RS T oL
WHEHHEDNENLETH D, REEIZL HHEE
BIUMGHEFEL(METLH I ENTE, ZOFHE
ERWAILLD, MALE - WHEROMNLD»ST
TEDABARERETLIENEELE 2 o7
S, 7oL ERiEEIIEEES L5 ERIZ?
WTOHBEERL, WE SN L EEROT LS b
BRSOV T ORI L ETH S,

5. F & ®

i, ZHEEo Tl 1FEE0FE L RL,
MYz L AR EERE LTHERSR TV, =i
&, =HHED T v OREH——TElh#Er Sk -k
SR e (P E, 2 BOHEEKTIEIT6me0,;
gdw.”! b7, AR L7 5 HiZiElome0, gdw.-' h~1,
FAlfiis (13, 2 HiZid13umol m™2 71, 5 AL
1I8gmol m™2 577, 6 HIZIZ1llpgmol m™2s 'R L7
ZOMOGIEEMR/SF A — 2GRS L UREITERNC
A EAA LI, TVYED ] Hdi D ofidgEiid,
e —rlEoEFrRE T EHOKEEDT—F
P HRAL SN, TEECFET SR L UM R A
TYED]HHA)ORMAEEIKECERLTVW,

B F33
AWML D G 7z T, U TR E i
A A Ake it S B il OB
fLipL birE,

1)

3)

5)

6)

10)

13)

14}

s £ ¥ B
ANERIA D RERERE SRTERTSOREK
W - M. REORER. 7V -Fo /YR
74, W, pp.d07-419, 1998
NN - REE—  ZAERICEETATTE
W - OB ORLE, IR ACGE AR BT
JEHi ey, 10, pp.21-24, 2003
BT BAREER, (BDiErh ity — 84
AR RS E. e REHT S
A/ (T8, B, MBEEREAL) —R—. 2, 400p,
1994
B =B OMSRSOER—T 8 - &5
RO s —, &SR E, 50, pp.
231-238, 2005
BNATE . T B HAES~ERECH LT
TEBM~. EIMEREOCHEETEZD L K
Uy Ak, pp16-19, 2003
BM IE: 72EOREREEMEIZNT S 2,

3 mEE. WIUAANIICHE, 14, pps-10, 1999
HEEE - fINATE . 7o ¥y P A—%— (GEH

FARGED) (S L ARBAHOEERSE L UM
E. BRI, 36, pp29-36, 1988

W.I. Webb, Newton, D, Starr : Carbon dioxide
exchange of Afnus rubra a mathematical model.
Oecologia, 17, pp.281-291. 1974

M. Maegawa, W. Kida, Y. Yokohama and Y.
Aruga ! Comparative studies on critical light
condition for young Eisenia bicyclis and Ecklonia
cava. Jpn. J. Phycol, 36, pp.166-174, 1988

EM B - E E— - LB - FERE - &R
i 7w ENERIC S ELEF RIS
BIFF. KETH, 40(3), pp.205-210, 2004
SRAILE - KR & RSB RTYEDE
B, B 1 FETTEORNER. B, 33, pp
320-327, 1985

AR Uty & RFEWER. ERRFEEIRS,
p.193, 1997

M. Abe, N. Hashimoto, A. Kurashima, and M.
Maegawa . Estimation of light requirement for
the growth of Zostera marina in central Japan.
Fish. Sci. 69, pp.890-895, 2003

B. Olesen. K. Sand-]Jensen : Seasonal acclimatiza-
tion of celgrass Zostere marina growth to light.
Mar. Ecol. Prog. Ser. 94, pp.91-99, 1993



