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Structures and Seasonal Changes of Zostera japonica Population in
Tategami-ura, Ago Bay, Mie Prefecture

Mahiko Ase % *, Keigo Yoxota!, Akira Kurasumval,
Noboru Murase? and Miyuki MAEGawa'

Abstract: This study clarified the structures and seasonal changes of Zostera japonica population
from July 2003 to November 2004, growing at Tategami-ura, Ago Bay, Mie Prefecture. Productive
structures showed the graminous types through the year. In August, biomass, shoot density and
Leaf Area Index reached maximum values. And then, many long shoots were withered drastically.
From February, shoot density gradually increased by seed germination and recruitment of lateral
shoots. From March to April, biomass rapidly increased with growing leaves. Flowering shoots
were observed from May. Leaf Mass Area showed high values from February to September,
and low from October to January. The three phases of growing (December-April), flowering
(May-August) and withering (September-November) were distinguished with reference to the
seasonal changes in population structures.

Key words: Zostera japonica; Population structure; Seasonal change

HEREFEACREY) @ o1 7 v & Zostera japonica Aschers. HFENTWS A 20000, HERIZBWTYH, BE
& Graebn. (ZACKF R FORHRTE D S WA FFOMAEIZ L5 L19784E A H19914E F TOI34ERM T
1T 44 L (Phillips and Mefiez 1988), H /—i 3k 2,077ha o7 =gk L (RETH 5’“%%‘2
WEP AN TR TEERE, MHAERL ZIZT£E 1994), 7 EBIHBOWAIEVH RS T AT
A LT b (BRR 1981) . a7 < E| iV\J‘Z?%‘@:F TESEFETLIEAIDITONDL L) IR o7, 4’335
B, OB L OEIR A & oE#R AT o iz (Z19604F LB, 1T f B T“,L%[na fit] L1 IR 72
£EL, 7<%E (Z marina Linné), ¥ F7<E (Z EDWEF NG AT WA TR
caulescens Miki) 72 &, Zostera JE DR L 427 < %€ vy MIATY, 25 Z;?a&bf_ , a%%w (T

W EMHEN D EFHE RIS 2. T EHBIGREEOE BT ) § A EER 7 v EOREMRE BT 5
‘?Ef‘—u\i}iOﬁﬁTa?)% e bz, BRRP) ORI PRESIE 20 EANEFICHUD ML E AL C & 72 (HIH 1998 5

WL BAREEER LS D, BAEOMY - BN, BIEE 2004 SNTTOTVEHOBFEZTILT
AT B OEES e EOLRLEE IS BERTE EWEOFAEICERPEIPNTEL, L2L, B
THsH (T 1981; Hrf 1998*1) BB, FE-a7<E - 7IELEVI A

WA, TEBIFMRGICEAL L T b LR LBREAES L TCHEET S, O EIZEY, FnF

ZOIIJTIOH 4 H5At s 2012/T 1 A18H 2 H,
V= @RS B A B I SA 78R, (Graduate School of Bioresoureces, Mie University, 1577 Kurimamachiya, Tsu, Mie
514-8507, Japan).
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Fig. 2. Seasonal changes in water temperatures in 2003

(-@-), 2004 (~O-) and averaged values from 1999 to

2004 (—A—) around Tategami-ura by Mie Prefectural
Technology Promotion Center.
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m?) b ER @ﬁ; Mu RLU7ze S OBz DH
ﬁ?ﬁﬁ‘%< JEARRE30 em Mo A0 Al
WAz e <‘é> L, lLl HoBifie b BT L.
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1A H nlmwf 347 g m?, HTFEHO B G
i88gm TWA L7 2 B HEEE S ﬁ‘/«
E T 711153) FEEOMARL S LV IRFE B
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& HUEMOBERERL 710 20044E 9 A12i£10 em LA
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;)U() 1,536 shoots m22 F Tk L 72, FHAHIM %58 1
7o bR & A AR @“U/\ IFEREFN, 10.4~48.6%,
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W EOFHEAL % Fig. SIom Lz, Lo
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e e o720 WFHOBAFR I EE OB & 13 iﬁ
BRIZIERS L7ohs, W b#oBfFaclon/z &9 %
WA IR E o dze HITHOBFED SHIL :il'i‘
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Fig. 3. Seasonal change in production structure of the Zostera japonica population from July 2003 to November

2004. 4, alive leaf blade; &
rhizome; k%, roots.

, dead leaf blade; [ ], leaf sheath; &, spadices; M, stem; [, alive rhizome;

i, dead
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12 8 FICHRAMDI71.4 g m? (20034E), 173.6 g m? (2004
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34.2~T42%% 5 T\ 72e RWT, RER, FEAT

WAHRHTEDIET, ZhFN44~209g m? (220~
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W EEOFHE L (53.5~68.9%), HiTED MK
o7z (31.1~46.5%) 6 I 9~4 BT Cidib bk
HOBIEIME L (9.9~471%), HTFHOEEFE -
72 (53.9~90.1%). 12, 20034610 H B & UF20044E 9
~11R DWW THOEEVE, F80~90%% 5D, %
D%, WTHMOESIEHEL I L.
REEOFEH L% Fig.6 IZ/R L7z, 8 HICEK
% 7R L, 3,024 shoots m? (20034E) 3 X 174,112
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200} D
oSSk
800
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600 y

2004 17 Jun.
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1,632 shoots m™?

3,680 shoots m=2
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2 Aug.
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Fig. 4. Seasonal change in frequency distribution of shoot length of the Zostera japonica population from July

2003 to November 2004. g

, vegetative shoot; i}, lateral shoot; ||, seedling; Il flowering shoot.
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Fig. 5. Seasonal changes in standing crop of above ground and helow ground organs of Zostera japonica
population from July 2003 to November 2004. Y, dead leaf blade; [, leaf sheath; B, spadices; I, stem:;

[, alive rhizome; [
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Fig. 6. Seasonal change in shoot density of the Zostera japonica population from July 2003 to

November 2004. [

, vegetative shoot; ], lateral shoot; [, seedling; I, flowering shoot; ND, no data.
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Fig. 7. Seasonal changes in Leaf Area Index (LAI, a) and
Leaf Mass per Area (LMA, b) of the Zostera japonica popu-
lation from July 2003 to November 2004.
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Fig. 8. Seasonal changes in daily net productions of leaves
(leaf blades and leaf sheaths, [_)), reproductive organs
(spadices and stems, ) and below-ground organs (rhi-
zome and roots, ).
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Fig. 9. Schematic diagram of the life cycle of the Zostera japonica population through year.
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(8 H) & Mg LR R Ml {, #REIEIX704 (12 )
~4,112 shoots m'2 (8 A) & filfpsi & MIEETH - 70
HEREHEEICBWTCE, Foi L EFIRA,
AR l\ttcof;o SO 2T B EETEL, 2003
ETIESATHICHTFEOHEELRKE ol
20044E T 8 A LACHR K E R D, 2 HAME F - 72,
I DWT H20044E 6 ~ 7 H @xEJ/J\{mLfJ‘W‘ﬂ LTw
HEEDLNDL, a7 ETIE20~25C THBICEEL,
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27~29C TIIKIRD F& & & LI A4 I EEDHIH &
NDH, 8512, 29C% B2 5 & AIZAEREI IR 21
% (Abe et al. 2009a) o 20034FE 6 ~ 7 F 1L, /KiEA%22.8
~250CTHY, a7 vEDOEENRDELR 2 RKEW
TdH o7z UL, 20044 TIIIKIEA24.1~28.6TC &
20034 |2 L RTHEFSIZ A R T & B KR OB AR
Do e L7zt T, BIFESCHREBEEOY -7 »
L RPN RS AR S S S ¥ (I

SMHOI T B HEEOMTHEAEOS A& IR
KTII1%TdHh -7 TYEHETIE, HWTHHES
DOFETRKRTL50%EETH Y (Pl 1950a, FTEH
5 2004), I T REIET VEICHH T HOH &3
FIZLE V. TNUE, I T ENEET A EAE
T, #IWRPHRICL)KEORBREZHML (RIS
7o, WTHEEREIRLIETREYLENLL, B
HOREEH TV EEEZ NS, —F, 2003F &
2004FED 7 ~8 I BT LM THBEGFREOE AL, +
NEIN22.6~31.2%, 464~T71.6% & K ELFEHFD 5
LD ST, SHDM LEB L O T ORBE
B, 17678 X 01784 g mPE I EAEED S o
Foo MTFZEICL Y EBEAELIEZL T3 7 < E
(&, M EEONEBIC &Y A S FLED T
ETHEHE LTINS A, REILLID I 2—
ARG L O B B RRYE AR T, BRIV
B2y 2 — PHTRMLEY A LA L, Y a— MALO
EELLTIEFMLNT WS (Silvertown 2001) .
20034 X E OGRS AERICHE L Tz 2 &b,
T4 BRI EEREITD ZEATE, AES
NFEMLEY 2 ERICRM T 5 2 ENTET, —7,
20044 I LEKIR T TH o722 &2 5, RGP
T B0 ESNLELEDD?RA TS (Abe et al.
2009b) o 20044F B Z T B E AR K30 cm & 20034F 12
IARELEEH OIS D ER LRI Eh s, HITE
L CHEMLED = BAERLTIAE L TnbE EEZ S
N5,

S O AL TEAR OB A 132.0~129%TH 1), Ml
BIZBWTH02~111% & I ZIZRIBETH -7 (L1
2007a). — 7, British Columbia CTltAftkD & &
MT70%Z b ET A (Harrison 1982) o M HH T, &
FOFFEFEEDHEIIMAT HEEDRI20%FEE TH
L0 L, ARSI A I3F M %8 U TEIZ50%0,
LETCHots T Ens, KREHSAO 7 v EH
VAT L D) LRI L o THERE AR LT
WhHEEZ LN, X5, BEMOEISIZEHICT ~
BHILE A b I b EFIER L REREL T
TWh ERBE NI,

THTH O3 7 v EHEO LAL 3R K41 (8 A) 125%
L72o Huong et al. (2003) X Ha Long Bay ® 27~

FIZDWTHALI OMIE LA AT 5 & #iE LT
BY, RWIEHGRE—F L, 7TYEEED LA,

W USRI AT T4 —FE 7 v EFE CIIRKT
37CTH B (MHES K3, T, KA TILLS,

ANHFIE TIE5.1~5.5, FHRAAEE TIE3.2~4.8, 1L
CHEAAIHE Cldls~25 8 s Ty b (Aloi 1980;
JIHG & 1990; Aioi and Komatsu 1996; FTEE 5 2004), =
TRERTCEICHAREARIIECS OO0, FENE
LI E T, T EICIEHT S LA #5022 &
BTELLEEZ SN,

IMA 2B LTI, 7YETIRESRIIE L, £&FE
A (545 2004; BFTES 2005 (LMA O $TH
B IEEMERE 2 5 HD; M1 S 2006), KWBfsen a7~
ETHLT YR EABREREAONT, 2FY, T
YELIATIEOEIEFIIEL 2D, LFICH R
AoEl, TYERBLUa7<ED LMAIZ2.0~4.0mg
em®BETH Y, WHIZKELEIR SN2 D72,
TR EIREECHEEBATHEEIL LMA 5
CL, BREESLHEMEEIMINT 54T ~FFITHKL
T 5 (4K 5 2004; FEE 2005; M)l & 2006), —J7
AT YEEMREELEFARE LS VESIZ IMA &<
L, MEETEARLIVAEIZ LIMA 2K 38T
Wk, LMA [ ZEA IS 20 MLEY & &k
MM FOBETHAZ 2 GFES 2004), =
TYEVEFETHHEELINETALERSH D, 2
TREET VRIS & ER T TOMM AR
EREEDTE VDS, KR T TlLEY (Abe et al. 20084,
2008b, 2009a, 2009b) . F 7z, KB O 37 < EEE
R 52 Lidwd, — I T 5700
B B O EETALENSH L (HITHS 2004%2; E
H2007a, 2007b 5 LH S 2007, 2011). L7255 T,
AT VERED IMA & FORIRERHANL Z LI
L0, LMA OFEE{LHEoERBENER T R ¥
CEMTEBLEERD,

SEARIE O 3 7 < TR O AR B 13496.6 ¢ m
year?, HAiAmEIdRk25¢ m? day! T o772, H
ABIBTLEABLUON O3 T v EREDEM
MUERER & A ERL, FNREN3929¢g m? year?
£1.92 g m? day?, 351.8g m? year' £ 2.68 g m? day’
TH Y (I 2007b), REFFEHERELFAELETH -
72o T EIBOMEBMAERL 91,300 g m? year!
E#EENTE Y (McRoy and McMillan 1977), #
ML TIZ40%BEDETH o 72, 72, HEHEHED
HiiEEREFEIE27gm? dayl L E SR THEY
(Duarte and Chiscano 1999), Z 1UZERBENETH -
7o EHES (2007, 2011) RE4S S (2010) 13X, i,
ERE, S CoNfNREICL Y 2T EOREKE
T EOBERBENLBAT L EMEL T D, HIBED
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a7 v EEEL, VISR TEEN 4 ~ 8 R
&<, REROFEHEARREORKAMEAN9.6cm & 2
D326 em (ZHNRTHEGTTH L, BB L/
HOATVEE, FHTAOTMELD QELWVER
BETTEFELTWE, 20, HITEL/AL72ERE
ORAFRED TR > TB Y, BEOIE6 2 & 0575
NEUEPHRZ - T b EBbiLs,
SEREEETMEICBI A a7 v e EERE

Fig. 3 CAR LA L) ICEEMEZE L THETHOBRER
% < 75 B MBI 7 A AR 2R L7z (B 1990) 6
T TN IR L OBRGEENSL kB LEE
AR, BRI BN e A 2B R 2 RT (5
B - R 1985; BTEE S 2004) o ZALIL T < EHE TIE
FEIE - PR S BB 2T T LAL ﬁ‘i‘ébm“za ht
EIZED, HETEICELET AR BBUIRT L,
/J\~ﬂﬂi§!i%£{4x7)‘%'ljﬁli RET DO THDL (FEHS
2008) o —HKAVIS A AT T R SHE L, ?*5’5%’%'5”12‘
EHACETHDPFE LR T (B 1990), 20,
MO 3 T~ BWEE, MERETIHICE L)‘Cﬁ‘mL_
L’?@“\ﬂﬁn Tzfoé LR b

N , Kl ERMII B A BRI =27
v%@&%%%&@if:%ﬂ%ﬁié:tﬁiwé
iz, F72, BRI EEERE» S{L 3, Bgo
gt - R 720, BRI Z R 5 2 LS
b oz, RPEANEO I T v FIZTHETL T H
TAHIEE Ry LL, KEImETH L7720
E%@%%®Kﬂd$%%m@ﬁ%%f%é%4€
L —EENIIEL L EEbRL, a7 EDE
FIRF KR, F4T29T, REHTI2~33T & #H
XN T w5 (Murase et al. 20073 Abe et al. 2009a,
2009b) o KIMATISCT UL TIIERT 4 5 & HEDBES
N, 20C DL LI EHS 5 EAJEMRDSTER S NS, £,
WK EASHEST L 22E, BAEMOBERER LY
SR & 7 ) O/ L R EEERE OB E 2 b1
bo SHII, BEIIHIC X A EEMEEO RN &
VEZLNLIZD, MENGZIRENLEL EbN s,

C= I

AR EEEEB M@ ICBIT 237 2R
Haxtg e L, 20034F 7 B ~20044E11 8 OfEERE &
ZEEAL e AN, AEHEREMEBLETA AF
BMzRL, BEE, MEE, LALGZFNLEFNRITI4~
173.6 g m?, 3,024~4,112 shoots m?, 2.8~4.1& 812
Rk ER o7 9AIIIREIERDORIT - EIZLD

- AR -

HArs, MWBE, LA 78IS Lz, 2A» S5
FBLOGHICE VEEIEML, ERoffie L b
WCBFEE OB L 720 5 A0 6 (dAEFRMEOSTERE
BN/ IMAWE2~9HTELLRD, 10~1HTEL
%o tne ERAEE 124966 g m? year'TH Y, H
MAEERRERICEL hol, YHHICBITLaT <
EWEOBRFELr AR OBEIr 5T 5 L,
12~4 B %53 - WEM, 5~8A &2 K#M, 9~11H
HFSRI LT A LT E

E i
KB4 4TS (Cd 720, 2T < EOFREICHEIRG &

WA T) % 7o 73 7o RE R o [T SEA S AT L2 < R
HLET,

X W

FIEREL L (2005) 7 < - #EE mfﬂ Jz& EBRBRRIEICB T
Wige, ZERSERSE

PR He s - 4 SR £ o miATE (2004) =
MR IR R BT 5 7w B ol & FEiE L.
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