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AI44E3 A IS R SR EE A5 S, Rk 14 4 (2002)
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OB Ch o - mEREDIFE 2%
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BRI EI, EOEBE L e > T ERITE R Thbhiz 0
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O, BIIEENTE

Enteromorpha linza

Codium adhaerens

Codium tenue

Sphaerotrichia japonica
Chordaria firma

Sporochnus scoparius
Colpomenia sinuosa f. deformans
llea fascia

Cystophyllum turneri
Sargassum tortile

Sargassum kjellmanianum
Solieria robusta

Solieria mollis

Hypnea cervicornis
Plocamium leptophyllum
Greilaria confervoides
Gumnogongrus flabelliformis
Gigartina tenella
Neomonospora yagii
Antithamnion plumula

Erythroglossum repens

Ulva linza

Codium lucasii

Codium barbatum
Sphaerotrichia divaricata
Sphaerotrichia divaricata
Sporochnus radiciformis
Colpomenia bullosa
Petalonia fascia
Myagropsis myagroides
Sargassum siliquastrum
Sargassum muticum
Solieria pacifica

Solieria tenuis

Hypnea flexicaulis
Plocamium cartilagineum
Gracilaria vermiculophylla
Ahnfeltiopsis flabelliformis
Chondracanthus tenellus
Anotrichium yagii
Pterothamnion yezoense

Sorella repens

1
. = - HEWETT ) VETE | =A e )
P MRFEH RO (RS 2 i) RoGERIC oW T
A b E
RFEHR =K (ZHlhE L v #1i)
Acrosorium uncinatum Acrosorium venulosum
Laurencia obtusa var. majuscula Laurencia majuscula
Polysiphonia urceolata Polysiphonia senticulosa
Symphyocladia pennata Symphyocladia pumila
Rhodomela subfusca Neorhodomela munita
(5 H B 4)
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KM= 1942, {85 oM (H—) W irsciias 18(8) 1 483-
486.

#)ad - KFEHR = 1947, WIMFESEEREOFE BEF LAY
¥ 11(4): 242-243.

KFEH= 1948, @S Psii R OWFSHE EF L AEDE 12(1):
60-62

RFEH = 1948, HUEHSE AL, LK BOWMNREEE EF L EWF 12
(3): 172-174.

KFEHZ 1948, il 3 SARTHE = OB EERIEE BEX L EDF
12(5) : 323-325.



H)IRE - KFH= 1948. BIMHHEEOHRIMHEICE TS
ZREIIONWT. EFELAEYFE 13(4): 272-274.

KFHZ 1948. FPHIROBEHERIEE BEF LAWY 13(4):
287-290.

KRFHZ 1949. EOWMEPHE WELHET 11(10): 290-293.

KRB 1952, ISFEHRERAEICHEE O HHE O M HFERE%
EHRESH 2(2): 62-65

KRB 1954, F/IRSE)I O OHEERYE HHERESR 3(4)
290-294.

KFH= 1956. SAMERICRIT AIEREEOEYS ARLERESHE
6(2): 79-82.

KFHA= 1957. RARBOWERE BIEWHALZAS pp. 27-30.

KFHZ= 1957. U0 AORKRIZER $8E 5(3): 80-83.

KFH=1959. AABEROWER BOLFHREAREAS pp. 204-
210.

KRFHZ - BEART 1959. BEEBOHESE FICT7vTHEICONT
FEH 2: 8-10.

KFH= 1959. ROMOMEE BICEFOT7 v EHE FEYD 2
11-13.

KFEH= 1967. HREFSARBEOEER F4£EY 3: 49-52.

KFH=fh 1978. F2EBARRERLEMAE T8, 85, Vv
S RAERES pp. 1-50.
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Yosizo UZIKE : On the Marine Algae of “Bisanseto” in Japan
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Reprinted from the Jounal of Japanese Botany
Volume XVIIL. no. 8
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(LA EIXRZ (1942) DREELRS)

frEs g ()
KHEH=
Yosizo UZIKE : On the Marine Algae of “Bisanseto” in Japan

HE NN RS REE (1933) K& (1938, 1940), 4%/
K (1937, 1940) JEER=KYT I VI VI RBEITAI M FY#H
H, HEEF E18) BFE), MUAEE=RANVEHZ L/ F
@HSRFEYZBETMT X, ¥AEEREL (1907), MHHEL
(1936) J EEHERAN=BX T, NFKR/ KETE/ TTN,

]
20Kn Rk

1B BRWARR
IR (HEEFHER (KX 1942 4£9)

Dictyota linearis GREVILLE 45 Cystophyllum Turneri YENDO S%is;
Sargassum piluliferum AGARDH /NGB S. tortile AGARDH T, 458
S. confusum AGARDH /N5 S. Thunbergii 0° KUNTZE T aEtH
S. patens AGARDH 3l *S. enerve AGARDH it
*Asparagopsis sanfordiana HARVEY 45
W*E 2BNEE ) REEHT TV,
EENBRICELRBRT PL T 8oy WRTRELT
BNV, PhFBERE ) GET TNV I TR 5ELT Flora FTHI =2
NWENBIY TR A, RVEEFNIEEREFlora=H ¥ 7 M~LVE /,
RESGHREEEARIBEET VI T BRBAO—RERBR IR F A
FEZ, KEEMMEL ) A IEF=ESY, Y/ E18E
UTR=FREIATET BB ¥ R4 J JENEE ) EARR =K
Vo
FRANZHBEEMBEH TR IREK ) RIEBE T Vs
Hogy & /)77, BEM ) BRERTHEEVER N RK/
HEFE=KVIRLBEBEEL=RTEs TV Hk &, KR=2
TOATTIVEH ) BT RAN, FTHiLK, B, 2% H|
K, tEERESEYMEERESRAEMN ) 85 EXTRETY
L, BBXEKX, MSEEERTMEK R EXEETHY L
Z, UE/ EBR=HVBBIRINVKRET TN,

CHLOROPHYCEAE ##%
MONOSTROMACEAE

Monostroma nitidum WitTRock ON& ~< &

Yamapa, Mar. Chl. Ryukyu, p. 34; [#f, #E#EsE, p. 25, f. 11

BREH—FEN (no. 103), BB, BY, K&, ALAS, (B
), BR, R CNINGE), ®E B, A5, Bk,

ULVACEAE

Ulva pertusa KJELlwaN 7251 &

F#s, E#%, vol. 4, p. 81, pl. 169, f. 8, pl. 170 ; ¥E¥d%,
p. 8 f. 3.

REH—B®E (o, 8), B, BE, B, FH (ML), &k
B, ZER, LT



Enteromorphal inza (LINE) J. Acror 5 31X %D Y

@+, B, vol. 3, p. 167, pl. 138 ; WgMEzE, p. 15.

REH—FE, @R 0o. 111), BB,

FREGRERATE ) — & b > T PZEE = trabeculae / FIET B
R L& (E, 8, vol. 9, p. 49), K MK, i, T8,
Kamtschatka, dLKEMER/ MENLT ZHFEEANVETREAT L
5 EENER (o, 111) VEX ) ER=F /) METREEL ¥, /
I RERBATHRT T VAW Y15 =% 2@ / #F trabeculae b
BARFETBREANEN YRS, R RSB/ PR=~V 1T
BANVETHEF Y 5,

i Enteromorpha =\ =kERE1T7 Y,

B2E 5T LDy, BEE B x150.

B2l S5FTEHEDOY /BOEM /B (KF 1942 & 0)

CLADOPHORACEAE
Chaetomorpha crassa (AcaroH) Kuetzin (EF Lw 3%

[EFs, ¥#EsE, p. 68.

REM—E (Jap. 13, 1942),

W) B =,~"KE / Chaetomorpha 1%&, Cladophora 1FERHY
o

DASYCLADIADEAE
Acetabularia Calyculus Quoy et GAIMARD 1EF X723 &

[@#, B, vol. 6, p. 9, pl. 285, f. 13-18 ; ¥E&EEE, p.
84, f. 44.

BE—FEM,

BRYOPSIDACEAE
Bryopsis corymbosa J.AcarDH 53Rl

Yenoo, Notes Alg. New Jap., VII, p.
90.

REMH—E (no. 1164),

B BRe, SEEEYFEEY, BY 2 5cn, WE 8 L
ks 7EAE=FEY, TH/ PEREZ, N/ GE/ I
TR, EIREAR =R T £l KV #2504, PR 404T 7V, 2
Pl @ik =/ 1-2cmE& 7, E#H0. 15-0. lnm b T H T X/ K
P=ETRBANH LR ) BN T E~TEEEL A B NREY
LEE ) MEKFE~T LI,

Bryopsis pennata Lavovgoux ? < Liddad, (H#E)

LAMOUROUX, Mémoire sur troix nouveaux genres de la famille des algues
marines, p. 134; VICKERS, Phyc. Barbad., pl. 52; FELDMANN, Alg. Mar.
Albéres, p. 81, . 24, 27a.

BFEH—ER (no. 635),

BASERR=E, EY SemiLT 7, MR SEERE, B
ETNAT VPR =R SIS, BNRRT 7V, Y THRY
28 F T RR=EEBER =BT EH#/ KT F800 1, TN

189 ; [T, WEBEES, p.

400 p, INPIEANIB0 u FT . XR=KY THRANV = ) =+
EAR=BEA VL, R ERbL= A TAB=RAET T,
Bryopsis plumose (HupsoN) AcaroH (X433,

WWE, SEEYE, £ 165, M, #8EEs, p 91, £ 47.

FREM—3ER (no. 895),

CAULERPACEAE
Caulerpa Okamurai WEBER-VAN Bosst 5 &\ do-37=

M+, @3, vol. 4, p. 13, pl. 154, f. 1-8; ¥E#EEE, p. 104,
f. 53.

BEM—AL (no. 1347), R,
CODIACEAE
Codium adhaerens (CABRERA) AGaRDH |XTUNr5

4, EFE, vol. 3, p. 141, pl. 134, f. 1-3 ; Yamaps, Mar.
Chl. Ryukyu, p. 77, f. 45; [+, ¥E#EesE, p. 120, f. 61.

REMH—WTE, A5, BBE (no.1443), EB,

Codium fragile (SURINGAR) HARIOT F5

M+, #EEEsE, p. 123, f. 62.

REH—ER, ®E, /NI, £ (no.761), BE, BE, HaE
B, iR, 1, &KE, $EE
Codium cylindricum HoMes 72 5% %

M4y, BEE, vol. 3, p. 179, pl. 141 ; ##EsE, p. 125.

FEM—ER (no. 222), FF (BILER,

Codium tenue KUETZING L& D
M4+, @&, vol. 4, p. 61, pl. 165, f. 11-13 ; ¥EMEEE, p.
121.

FREH—TE (Aug. 16, 1941)—§TH5,

B~ 15cmE 7, TEB/ EE N Tom =ER VBT LTRSS/ 1-2
mm /& T H R, KA MBI, 1£200-300 p, VNV ./ 1.5-2
{50, TESR NMIE, ¥ 8 BAEL, b B RIEES M)
J NUTHT VTR, SENERRE=ETHRT AT A REY
VAENEREAENE T,

Codium tomentosum (HUDSON) STACKHOUSE V& & F25

OkaMuRA, Alg. Isl. Hayidyo, p. 103; #E#EsE, p. 122.

FREM—ER (July 20, 1937),

f@% 2-Tem, AL M BEB=—8 78, IEXRKHET
A, MEE/NME200-300 p, 2-3{%&K7, EIE, RRE/ B3 ufL
B FINEAT N, /B ICEES )RR~ T DYV EANER
FTNHRNET AT ) B&ET T, BiiHEN3-45 ) BED T
BREVH, W EEERF (1942) BRI 0 27 —7afeL, 3IALELD)

e e (D)
KEHR=
Yosizo UZIKE : On the Marine Algae of “Bisanseto” in Japan . II

PHAEOPHYCEAE #EHE
Ectocarpaceae
Ectocarpus siliculosus (Dillwyn) Lyngbye (BHEKREE) LIix#
P}
BREH—TE (no. 415), BB, M, &k, TIRE (MNIMHED),
BB, kKB, £E®R. ¥ Ectocarpus=18/ REET Y,
Elachistaceae
Elachista taeniaeformis Yamada 0572 AEL b
REH—ER (Apr. 3. 1942),
=T B850 b JEL=BER I RIRTEZE/
5, BRIHRE/ BR=3 YV TEAE NEEA L. EERNE=F
YIRMTVEE)TT IV,



Sphacelariaceae
Sphacelaria yamadae Segawa DL (T AHMNLDL
New or noteworthy algae from Izu, p. 256, f. 4.
REM—NAE (BMEHHD), 5/M(o. 907), &AS,
Dictyotaceae
Dictyota spathulata Yamada ~OHoHHH S

FREH—7E (no. 287).

k3 F&EY, 4-5EXR=120% Y, MRE S B iRt X,
B NHEZ 0. 4-1mm, R¥E/FEEEZ 0.6-1. 2mm, #R_E—EEIRT F S HIEE
= BYATEH=RT 160-200 ¢ TRIE L ¥ . FEfi=tty, &
BN, B IVBEAET TV H young form bEAV. MBS, BE
®’, P, PE=m7 L LrABEIHEEF=tREY L4/ TR
ARFHE N7,

Dictyota dichotoma (Hudson) Lamouroux #H#A H< &

REH—IRFE, /NI, HEi2(no. 1436), BE

™ Dictyota linearis (Agardh) Greville ={tlZ/V1fET Y.
Dictyopteris undulata Holmes L 3><ix-3

New Mar. Alg. Fr. Jap., p.251, pl.8, f.1 ; Okamura alg. fr.
Isl. Hatidys p. 102 ; —Halyseris undulata (Holmes), [#t, &
a4 vol. 1, p.53, pl.ll—~Neurocarpus undulatus (Holmes) Okamura,
B¢, Vol.5, p.190.

EREE H—TE (no. 286).

Dictyoteris divaricata (Okamura) Okamura X EXi%-D

Dist. Mar. alg. Pac. Waters, p.75—Halyseris divaricata
Okamura

E&%, Vol.1, p.58, pl.13, f.1-3, pl.14, f.5—Neurocarpus
divaricatus (Okamura) Howe, Chinese Mar. alg., p.138 ;[@#t,
E3%, Vol.5, p.190.

FEH—h /B (NIMHHE) (no. 719).

faFHANREAK BT 7, T, @D 7 # =83 = v,
TETBRA THRIHIKS, KRG AHAKRT TV 7HE ) Eilfi=
—H RN, BRI RE ) T 7 Y8R M A VT H
k&, L) EEBANRBATHY L.

BE=RI7 L1530 \HE(@=7RR) JRAVTTYTK /i, X
BRI =57 L V. KEERRENIRK . BT L& EEIER
77V, BAREBRET KK/ List =7 Vi AR k. X8
ERBRE=EMT LV, EFNB= T2 DRY VBES L&y
XM TV TEANVENERARFE B,

Wi TEAEERE] =BT AM /) %4 T Neurocarpus
divaricatus Okamura h¥ L T7E/AA, LHBEZE, Vol.5 p.190
JEERYVRAC T VAV ZSENTREHBT TV
Dictyoteris prolifera (Okamura) Okamura -~HRi%-3

Alg. fr. Isl. Hatidyo, p.102 ; Dist Mar. alg. Pac : Waters,
p. 716—Halyseris prolifera Okamura in De Toni —Okamura, Neue
Meeresalg. aus Japan, p.74, t.16, f.1-5,; [+, B3, Vol. 1,
p. 55, pl.12 —Neurocarpus prolifera (Okamura) Okamura, [EIZE,
Vol. 5, p.190.

REMH—FIE (Jun. 22. 1941) .

L3R/ %4/ RE=FY T ENKTEJ WAL, #HER
=N haalgES. BUTHEE/ BHETRAL. Eih=krER
1T Y.

Padina crassa Yamada Z729#& 9 bk

REM—IFEF, K& No. 757).

Padina japonica Yamada &7 bix

BREH—IES, B, BE (No.516), &ARE, /NL, W, &5,
EE.

Leathesiaceae
Petrospongium rugosum (Okamura) Setchell et Gardner LMD
ME
HEM—AE, IR, MTE, &2 (No. 1435).
Leathesia difformis (Linne) Areschoug #iE9 b
EH—BER, BE ©No.34), G UNIKHE), &kARE, W
5.
Chordariaceae
Tinocladia crassa (Suringar) Kylin A& $-3<
Die phacophyceenordnung Chordariales, p.34 —Mesogloia crassa
Suringar, [@#, B, Vol.l, p.91, pl.20, f.1-9 —Fudesme
crassa (Suringar) Okamura, in Segawa, Mar. alg. Susaki, p.65
; PR, ¥EEEEE p. 193, f.100.
FREM—ET, LARE (No. 1420).
<EH3<

Die phaeophyceenordnung Chordariales, p.38 —

Sphaerotrichia japonica Kylin
Chordaria
cladosiphon (non Kuetzing) Okamura, B, Vol.3, p.191, pl.
144, pl. 145, f10-14 ; #E#EEE, p. 198.
BREN—E, KF, AKX BS, 87, &L LERE 5B &
B, &ARE (No. 1422).
Chordaria firma E.S.Gepp VL $H-5<
BEH—TRE, 7ENo.284), M/ B (MNIMHE), IR, AB.
Acrotrichaceae
Acrothrix pacifica Okamura et Yamada (28 %-3<
REMH—ER, ZARE No. 1421).
Spermatochnaceae
Nemacystus decipiens (Suringar) Kuckuck #-3<
BRAEH—7E (No. 54), 3/, 5|M, FIRS (NIMHE) EE, B
B.
Sporochnaceae
Sporochnus scoparius Harvey (VY
BFEM—LARE Mey30, 1941).
MEE=—aY 7, T-8& )RV I FBIMBTT .
Desmarestiaceae
Desmarestia viridis (Mueller) Lamouroux (}93L<&
tREEH—IRE, A (BENHD), FE (ML), B No. 1110),
BB, iR, WiE.
Punctariaceae
Punctaria latifolia Greville (BKRE)
FRAE H—PTE (No. 52).
Punctaria occidentalis Setchell et Gardner (BRAKREE)
BixEb L&
FREEHI—HHTE (No. 410).
Punctaria plantaginea (Roth) Greville (FBREKRIE)
L
R H—FHTE (No. 412).
Punctaria plantaginea f. linearis Kjellman (BtARCEE)
EREEHI—FTE (No. 411).
Uk, 3T/ EW/ th=kiRER1ET V.
Scytosiphonaceae
Scytosiphon lomentarius (Lyngbye) J. Agardh »H, Db
REH—TE, B (BEKHE), 83, B4, Bk ©No.652), B
5, SE.
Colpomenia sinuosa (Roth) Derbes et Solier %< AMY
REM—EBTIRE, M5 (BEHHE), B No. 654), K&, FIF
(P L% .

TEy L&

R E



Colpareniasinuosaf. deformansSetchelletGardner 57- 3,

REM®—EBT (No. 11), BE, B8, /8 (NI .
Hydroclathrus clathratus (Bory) Howe NI 8DV

REH—ET, 5B ©No.275), KFE, LAE (BEMLD, RS,
RS, ERAER, BiR, WE, X5.

Ilea fascia (Mueller) Fries ®WRH|XiIDY

REM—EE, FE (No. 1046).

Endarachne b/~NE/ NERAFMIRI VRKY, KT HS
A RTH=RBH L. BEEE /) EEXNLE6 cm, M7-8enT 7 /L.

EEEL N \NERAR=NERES T A FEFLE Y, LE# LA
BEEHE=B ¥, U HERT VSRR KERE X=
TRR) JBITTAATHHEEEARZREINE Y.

Ishigeaceae
Ishige Okamurai Yendo \ L i¥

BEM— /& (INIMRE) (No. 717), & (INIMHL) .
Ishige foliacea Okamura A5

REM—®TE No. 57), iR, A5, &R,

MEB=R7 L, 4 Y VELRBBR 87+ s nEH
EHEE=EAE R, W/NIMGE 2 I Okamurai %EBH=RT/,
TCEEE=%R7 L X, X&E##E+t / Fuc. Jap. PL. 0. £.3 =
Y VEIRERM AR T AV EHNT, VI NERME ) BESTE
BT R-ANENEET T V. A EBL=Y A T BOEHG
K/HRETY. (. . 57, 673.) .

Chordaceae
Chorda filum (Linne) Lamouroux 5%
BREH—ETE, B7E©No.56), &R, LAES, EIA.
Laminariaceae
Ecklonia kurome Okamura ? < A% ?

FREH—E S (No. 1086).

BR=TLES @) FRE2EART, ETRIE/ REHE
TN A H—EEE=T 7).

Undaria pinnatifidum (Harvey) Suringar )%

BREM—TIRS CNIMHE), & (No. 1031), FE, F%F (@
), 2ERE, KB, &KE.

Fucaceae
Cystophyllum turneri Yendo UZ %<

BEM—LARE No. 1184), BE.

Sargassum piluliferum Agardh Db b6

BREH—RE No. 279), BE, &L,
Sargassum patens Agardh °OFEH <

BREM—LAKE No. 1180), BE, &f.
Sargassum horneri (Turner) Agardh &M% <

BEM—h ) B UMNIKHEL), RS No. 1182), HEAES, &,
BE.

Sargassum tortile Agardh i b <

REM—RE (No. 1611), =i,

Sargassum confusum Agardh 5L 3 HBH<

FEM—RE (No. 1612).

Sargassum thunbergii (Mertens) 0. Kuntze SH&HLD%

REM—EBE ©No.549), BB, BSE, &R, &KE, 5.
Sargassum kjellmanianum Yendo (Xi3& <

REM—ERE, B ©No.1678).

Hizikia fusifomis (Harvey) Okamura U U &

BEM—NASE (GHEMNHT) (Apr. 26, 1942).

BEENE-RTE, BEKE (KEXKLE, FR) #7R7=
BEYL, FBE/ W7 E~TUALE ) FTT . AL =FERR

ERTAKRRE/ ~=T TV, BoBMOERELBY Y, fh
B =NEFTRATHY FEHTE~T, BRARTEE L
THEVTBXZA.
Sargassum hemiphyllum Agardh &% <
REM—NBE (BHEMHL) (Apr. 26, 1942).
Bl O U & ) 5% RERR ) EHE~SLLE ) FTT .

HENE/ VERY BANE MBMR ) TALEANESR ) ~bhih b, 2
ERED, VR HIIIEFEDOY HARASH =3V TERFASIFT T
FEZH, aVBEAFRLLE/FTL. RL=KE A ERAE
BHREBN TRILVIE/)TTY, KB -RTFEEE=R5 L
WEITTNAZ, BARE LN ) BRVBET TVET RAEHTE

BTTNERET.
e

7

/e

o Xt "
X AP FIE

B 2 ERED VR REDY otk (RE ; HEIFR)

R M (K2)
RFEH=

Yosizo UZIKE: On the Marine Algae of “Bisanseto” in Japan. III

RHODOPHYCEAE #IE#
Bangiaceae
Goniotrichum alsidii (Zanardini) Howe
REM—REE (No. 1285), &R
BET R GERW), LiEE (R, T8 BE&s), 5,
Bk (BIREB) =T/ LT FN. BFERNET NEATHT LY
)T T
Porphyra tenera Kjellman H X< ZDY
BREH—FTE (No. 58), &@fe, BY, &HE,
Bangia fusco-purpurea (Dillwin) Lyngbye
REM—FR March, 12. 1943)
Chantransiaceae
K% / Rhodochorton 1 RV V.
Helminthocladiaceae
IHBEI DA

EE.
SLiFDY

Nemalion vermiculare Suringar



REM—E (No. 265), 5/H.
Gelidiaceae
Gelidium divaricatum Martens U TASE

wEM—mR, BS No. 1151).

Gelidium crinale (Turner ) J. Agardh f. Ilubricum Hauck ?

EREEH—mEA (No. 240).

EAKR, 1en@E s, AEANES VEMY, BEKF=HELT
INEBE =R X MR AE A NVANE T £ Y, IME AR VT KRB, 5
a7 F NI = TR v

@FTtEt  B#EVol. 3, pl.146, f.1, 4=mRHLFE/ F—HKR
NHZ, =i, BEME/ ERNRT LT AV EH, B RE~L.
Gelidium amansii Lamouroux &< &

FEH—=E R (No. 220).

Gelidium vagum Okamura i< &

IREH—RTE (No. 1323), &ia, BE.

Dumontiaceae
Hyalosiphonia caespitosa Okamura WZHHH EE
REM—RE, B [No.640), HH7E.
Grateloupiaceae
Grateloupia filicina (Wulfen) Agardh Te/>TDVY

REM—MTE, BB, &i©No. 644), LEE, HIE.
Grateloupia Okamurai Yamada <09 DUbH

Notes on Some Jap. Alg. XI, p.204—G. Iancifolia (non
Harvey) Okamura: Cont. know. mar. alg. Jap. DI, p.6 : [EI&#1,
p. 170, pl.34, f.9-14 : HEMESE p. 542.

B H—E R (no. 650), AR

Gloiosiphoniaceae
Gloiosiphonia capillaris (Hudson) Carmichael W& 5Db
REM—BER (no. 1115), AL
Endocladiaceae
Gloiopeltis furcata (Postele et Ruprecht) J. Agardh 5< A%
nYy

BREM—EBY, B (no. 114), BE, TE, &KL, HBAES.
Gloiopeltis tenax (Turner) J. Agardh £5MDY

BEM—RER (no. 1281), AAE, BY), K, BE, 8, BS,
5.

Solieraceae
Solieria robusta (Greville) Kylin &9 A

BREH—E (no. 234) .

Solieria mollis (Harvey) Kylin IFZIXH 0 A

FRAEH—EHA (no. 233).

iR, PR, 10en& 2, WBEBE, £HFma Y 2%/ 87
My, BANEE=FERCT/MET Y. IMEABEERES 7 fF Vi
A BRAGHNEBEALVHEI =R/ 2E=8Y
THAER L.

WBERE ) B = AV, BYBRET 2, BERTTALAT
RN, BEXBREEERF=—ATILAELRE / EAXTR
NMNEEST/EY )T, AERL#.

Hypneaceae (A KRE)
Hypnea charoides Lamouroux \MIHDY

REM—ER, 58 (ho.279), RFE, BE, WE, A8, 3H.
Hypnea cervicornis J. Agardh 2>3DWMIS

BREM—ER.

Plocamiaceae
Plocamium telfairiae Harvey WhH>¥)

BREH—E (no. 1963) .

Plocamiunleptophyl IunKuetzingvar. flexuosum]. AgardhlZE 7>

REH—NAE (BEHE), th/ B (NIMHL), #7E (no. 752),
®HE, TIRS, BS, &AL, &b A5 EH &k

Sphaeococcaceae
Caulacanthus okamurai Yamada \Z7ZA D9
FAEH—ER (no. 454), /B (INIMHL).
Gracilariaceae
Gracilaria confervoides (Linne) Greville BZ MDY

FREM—MTE, T8 (no.281), BE, HH CNIKHLE), HEAES,
AN
Gracilaria compressa (Agardh) Greville L6 %

BREH—ER (no. 497), LAKB.

Gracilaria textorii Suringar MNMEMDY

REM—ER, T, SEE (no. 1462).

Phyllophoraceae
Gymnogongrus flabelliformis Harvey 3& 2DV
FREM—E (no. 239), #IE, KFE.
Gigartinaceae
Gigartina tenella Harvey 3+ €MDY
EREEHI—RH (no. 229).
Rhodymeniaceae
Chrysymenia wrightii (Harvey) Yamada 7-% X &5

RE—E, IR, WE, ZEHE(no.1340), LE.
Rhodymenia intricata (Okamura) Okamura £ X ZLIXY

REM—NBE (FBHEMHHL) (no.595), #HTE.

Chmpiaceae
Lomentaria flaccida Tanaka 5 &5 L2074 &
m, MINPEYERE ) “fE, p. 152, f.3-4.
RE—ER, FTEH, SEE.
Binghamia californica Farlow

B H—E AR (no. 1174) .

FovMERBI VEEY, 2enBE 7, RE=TXRDIKET o, £
FEhTRIR=A L. RA R, SsE=—kL. Ko 2
W=7 2—4f@/BIKTHA. (k/ LkE / B4 ban=@
SFHE-YTRT L. BABLET TV

EARRIEK =3V 7 1933FEA / ##=E % Rhodymeniaceae /
/) bUTREY VA Y, BAtE L \Champiaceae =BV L #. %
WIIK=3Y7BERY L, Champiaceae —Lomentarieae = AL
V& BETLRE (R, /ME), TR (KR, #3 (EBELM)
ZHZ VLK, NEET AT )BT T V.

Champia parvula (Agardh) J. Agardh b oARE &S

BREH—® (no. 1544), 51H, &KAS.

¥ JB=/~ Champia compressa Harvey ={Ll# /L 1FET V.

Ceramiaceae
Trailliella intricata Batters 7=E M\ L

FREM—FS (no. 1472).

RES EE (BB, HE8), XE, #FE @K =a5LAx,
NUET /NEA T /) iC8&T T V.

Neomonospora Yagii (Okamura) Yamada \ & & ¥aif

Notes on Some Jap. Alg. IX, p.213—Monospora yagii Okamura
BEIfE Vol. 7, pl.314. f.7-18 ; ¥E#Eakp. 701.

REM—E M March, 11, 1942). $THEAE.

Antithamnion plumula (E1lis) Thuret Lk-o2 &%

BEHM—TRE (CNIHHE) (no. 961).

Antithamnion nipponicum Yamada et Inagaki S7-2d&Xh

BEMH—AE (no. 1379), H7E.



ENEES, 0.4— 1. 5cn& 7, M BE/ T4 Y 160 — 170
g, KU60u, BEMRRFFTT . VB L35 28 P
THEY, Fiak b, PEAETE=XXKRT F, Hras
N0—=13F T, I NS — 98 ) PRT 7Y T =R
NMBFET V. VVENE— 108 ML FHL. AT, &=
NBHERTBEAN. BE ) EBENAL Y VERRT TATLUL ) A
A/ TR=IN—BA V. RBETHUL=50T VAR HHE
HWF=RHYLE ) NERARZFTT L.

Crouania attenuata (Bonneman) J. Agardh koD XT

REM—FIM, HMAKS, & (no. 1968).

Criffithsia tenuis Agardh IFMELCE

FREH—HTE (no. 289).

Spyridia filamentosa (Wulfen) Harvey 9 &5if< &

REN—MTE, /DBRIRGEERSD) (Aug. 9, 1943), BA.
Ceramium tenerrimum (Martens) Okamura i}V ¥

REEH—FTE, KF, BB, &k, /NI(no.713).

Ceramium rubrum J. Agardh W&

FRAE HI—E 42 (no. 648) .

Ceramium boydenii Gepp dh#H< &

BEM—ER, W/ B (UNIKHE) (no. 731), RF.

Ceramium hypnaeoides (J.Agardh) Okamura X ZD Y

FREH—E (no. 660), 5IH, TiRE (INIHHEL)

BE, XB, &KE.
Centroceras clavulatum (Agardh) Montagne & iF\&E9

FEH—FEE (no. 278), KF, £, 5.

W) B =/"FKE/ Callithamnion 1 ¥&, Wrangelia 1TERHV /.
Delesseriaceae
Hypoglossum barbatum Okamura OMTRIZIZD Y

B H—ih /) B (VINIHHE) (no. 724), &AKE.

EANNER HEGEY T denfiE 7, ARy, BREZAL. B
A A 700 p, BRYM6mm/ MEEE/) #~N—RBH7 V5
BHBTE/FTIv. R MK A =KRIY L, ZfE RA
WA ZTYTREBNANBAT VA, V) WEh 78R 7 KB
). A Z R, B =rhizoide TAEANVY, LV ¥
By MEHFTANTVHEEB ) rhizoide T LT i MBS Y, K b
TR, BNRILEBT 7V, FHIMT / Sargassum sp. =18
BT

XR=a VTR ANV = IWHE L /A nipponicum =iFA .Y
BN, 762, 17THFBEIY /ER=-3aVFREANEL/ 4.
barbatum N[RIER/V.

Erythroglossum repens Okamura 9 3 X|Z

REM—NAE (BEMLL), BE, ZBEH (no. 1488).
Acrosorium uncinatum (J. Agardh) Kylin & 53 ED b

FEM—EARE.

Dasyaceae
Heterosiphonia japonica Yendo WE [T &

FRAEM—RTE (no. 77), @2

Dasyavillosatarvey i1 5552 Udh

BEH—&ER (no. 705) .
Rhodomelaceae
Polysiphonia urceolata (Lightfoot) Greville L5 LR3I D
U]
(AP EFEE)
BEH—MTE (no. 417), BE, &k, t&E.
Polysiphonia japonica Harvey 50D\ L <&
BEM—MTE (no. 292), BB, &R, LAE.
Chondria tenuissima (Goodenough et Woodward) Agardh IF#<07%>
¥ny
FeE—R B (no. 1144), FEIA, BRA.
Chondria dasyphylla (Woodward) Agardh 72 EDY
EREEH—A S (no. 1358).
Laurencia Okamurai Yamada » D CZ%
BEM—ER, B (no.25).
Laurencia composita Yamada & < &%
FAEH—APTE (no. 291).
TEREMITES L FT VA, RIBET AT ) B&ET T V.
Laurencia obtusa Lamouroux var. majuscula Harvey HM%EFE
FRAE Hh—RIEF (/INIRSE) (no. 989) . FTHi4.
Laurencia hamata Yamada & %%
REM—FE (no. 772), HARE.
Laurencia pinnata Yamada [38R%F
FREH—EE (no. 1146) .
Laurencia undulata Yamada Z 5%%
FEH—ER (no. 513).
BREPESAFERE=LE=R7 VIVEET T NVH, RET N
YAT ) RET T
Symphyocladia marchantioides (Harvey) Falkenberg Z X%l
REM—FR, BE, #7E (no.1319), &8, &AE.
Symphyocladia pennata Okamura O Z Ehad
BEM—AKE (no. 1381), BE.
Herposiphonia tenella (Agardh) Naegeli < HDTUD i}
FAEHI—IRF (no. 305).
¥T8: 4 # Padina crassa Yam. ) =% ZE )T TIV.
Leveillea jungermannioides (Martens et Hering) Harvey UXoiE
50DY
AEH—TE, i/ B VMIMHE) (no. 725), 3R, &AL, A
B, A5
Rhodomela subfusca (Woodward) Agardh W& AHBFED
FREMH—RE, M7E(no. 67), M, il (MNIKHL), BES, &,
HEARKE, &5

(* T 818-0103 AZEAFHsRE 6-13-13, 2T 761-0111 FmiATH
BERAT 75-5 &F)IIRKERRE, * T 220-6115 BAIETHEX
B BBN2-3-37 4 — RXFZT—B 15K () KERE

Wk F—)
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Bulboa, C." and de Paula, E.? : EEEEIHA~D
Kappaphycus D A : Kappaphycus alvarezii & Kappaphycus
striatum FFAVTIEE T EERIS DUBEICE T 4R
RO LR

Cristian R. Bulboa and Edison J. de Paula: Introduction of non-
native species of Kappaphycus (Rhodophyta, Gigartinales) in
subtropical waters: Comparative analysis of growth rates of
Kappaphycus alvarezii and Kappaphycus striatum in vitro and in
the sea in south-castern Brazil.

Kappaphycus alvarezii & Kappaphycus striatum % Fu T
N EIRESRMEEZ T ERT LRI 5 EREL L
L7z, MEOAERICE ST, BT TH KKK TY,
BB b EEARERE TH oo, KAWL T, FEICE

CTERRNE LT, WL, LLFEI RIFEL,
H L KITmn o7, Kappaphycus striatum O 7 4 —)v K TO
EREL, HIAFTCE2MUNRTREREIND Z 2%
AN, Bl E6i X Kappaphycus alvarezii O 7% % N+ %
Tur T hERTHIEIN, LVERTEENICLEET
b5, LTI,

('Universidad Catdlica del Norte, *Universidade de Sao Paulo)

[ZAERR

Safonova, E. and Reisser, W. : 3Bl EE & EERE DM
RV BB (2 & B Escherichia coli and Micrococcus luteus 125
THERRELMFINRE

Elena Safonova and Werner Reisser: Growth promoting and
inhibiting effects extracellular substances of soil microalgae and
cyanobacteria on Escherichia coli and Micrococcus luteus.

FREAIE (PRF), P LARI U7 EE, MEMECRT S+
BRSO & BRI 0O B B S BEIC ST, Escherichia
coli (Migula) Castellani et Chalmersor & Micrococcus luteus
(Schroeter) Cohn® AV E AU %9~ 2 BEFEMFI E O i 1o
WTOMZEEIT 272, FRIZE Y, 22004 A4 T OHHNEZ)
RN D Z ENRENTZ, —HIL, Chroococcus turgidus D¥E
FHNNE. co/i(/)f%”ﬁﬁ’i’mlﬁ?']"fé LIS, FITHUMEE TG A3 e
FHEBBRPICELIEENARLOTHY, i hi
Chroococcus turgidus (Kiitzing) Nédgeli % L < |% Xanthonema
debile (Vlscher Silva & IRE T L7=BRIC M. luteus D HAFE A
i s s = &=, fetracysm sp L DIREEFARIZ LV E coli
OHEFEDAIH S 4D L 5 FHDHNE & AT Lfb\éﬂ%f&l
D AHFUBETE DA U 5 Ei’Jtﬁ bLOTdH D, MikEhFI
A, M O B A i i - Za%fﬁiéﬁ! S e I %% 5
S HEAEREFRIR S —IRAYISIFAE L T 2 KB O Kb o

LD, B D TR I X B IR R TH D
EEZBND,

(University of Leipzig)

53 &3 SHBMXER

Necchi Junior, O." and Vis, M. L2 : B0 3MRICEE
9 % Batrachospermum delicatulum O % B4 FEZ IR E

Orland Necchi Janior and Morgan L. Vis: Reproductive ecology
of the freshwater red alga Batrachospermum delicatulum

(Batrachospermales. Rhodophyta) in three tropical streams.
BT T UL (20°187-20%49°S, 49°13'-49°46°W) O

3 ML L2 A= B 9 5 Batrachospermum delicatulum % FiV >y T

AFFRY LR R T A — & L EIR O ZE B E S L U\@ir_%
%miﬁwq'owfﬁﬁttomesx&—%—ﬁww
HHRELA T — 4 & AT, IR - [ 00 A2 S %
FEAMG L 7o, MefAR o> i, AR R 00 BREE A 2058 2 AR 72
Moy, MBI AR REICHBL L T, SR 4eT

WERESLIR TS o 7o, WERED PESR 1T LA < (0. 5-1. 3), HEME
@Lﬁﬂw F2-3fEIRE L Eo TEF L TV, THIDIRITE

, MEVERCARMARIZIE 100% AT >V Tuniz, T :UJ
HIJ®¢fTioJZ UMb oM R COWME L L TRy, =
DT EiE, MEMEOLREN RN EANFREE 2 BN
Do TNHLDOFERND, ﬂt@"ﬁﬁﬁ@f’%ﬂ‘%ﬁﬁﬁi% RIZET
52 ODRMAEN TS

TENTE D, HEMERE A 2-3 (A (&
FLESOTEFTLTNADZ &I, B LWZERIAOALEBIR S &
DAL TH D (7o & 213, B2 % 72 O MR R R o
AT T A ﬁiﬁw\T i [N ] Hf“éffwﬁllﬁﬁ'lﬁ:ﬂiﬂ{%fm:ﬁili

ND)e —HTC, MERERMREIE ISV DIEE, MR
RS0 ST /FFE]’C@{HE@E#@;' ’Cifo D, ZAUHRELTRD L
DRHLRNTLVERAIND EEBDbNS, 18 k1D
Cox2-3 A—H —fEIk DI EFES| (376bp) A PE L7223,
ENBE—Th o7, Thug, 72 & ZMFEKE L TV T
b, KEAE LR BRI — DT a4 A 7 R4 L9 LU
D Balr'ac/mspel'mum J& DR 0)@“6’=H’\7L_nuﬁ"— LRCTH-
Zo ZORERIE, INHRAREEIC & BT HERE S TR T X %
('Sao Paulo State Umversny, 2Ohlo University)

WAFE - hRIEZ - BRBEOEBEEMEICETE5 0%
Microcystis aeruginosaDE G (2D N T DBFEMRZEDIGA
[CEDICER

Yoshimasa Yamamoto and Hiroyuki Nakahara: Competitive
dominance of the cyanobacterium Microcystis aeruginosa in
nutrient-rich culture conditions with special reference to dissolved
inorganic carbon uptake

ERERMETT VEPEST L0280 L5 HRBER S EE
ThHonrEBE L, SEMEOpH (8.2, 8.8, 10.2) BLW
JEEEEE (30, 90, T Microcystis
aeruginosa Kiitzing & Staurastrum dorsidentiferum W. et West &
7213ESynedra ulna (Nitzsch) Ehrenberg & O & 5536 % 35 = 72 -
ToRE AL, FE THRET D M. aeruginosa DS HICHEE L L, S A
DML HEISERIEL 0 S HBICIET Lz, Z 0BRE &

180 pmol photons m? s-')



LT, M. aeruginosal3CO,DBUAMIHFITHB Z ENEZ DL
NI BRERREOZBRAT L LTOEESRZALMNICT
DI-OIZ, M. aeruginosa DIEFEIZ RITTIRE DO E B LT~/
LA, BRELZVRETILECHCEGREBISEL-
2, BRE LG EIEM LRI -, Z O RIZIATEER R
FOBBELEETIIHIRE T2 0 RT<, CO,nBLABIEA
M. aeruginosa DA BRT 5 L TEERZ L AR LT
WHEEZ BN EHORERE L ABOLR(VE N A
BYROEIEL R L, 3SEE B A RsvOFRME TR L L
A, MREED ERIsVICESBESN, F7-HEEE
BE & s/vDRIZIZMonod B D BIFRAY BH S 7=, M. aeruginosa
DHEMERIIEOP TR/ TH o720, ZHITAENE
FEBRBROBUAMIERRZE#RL TS,

CREK - Bt - BFEHER)

Sigaud-Kutner, T. C. S. !, Pinto, E2, Neto, A. M. P. ! and
Colepicolo, P.! : /Ny FIERIZH 1+ 5 iBEEEE Lingulodinium
polyedrum (RIFEZEM) OMBLBRIE. <O P77
TER. JLEFA U EHEDEL

Teresa C. S. Sigaud-Kutner, Ernani Pinto, Ana M. P. Neto and
Pio Colepicolo: Changes in antioxidant enzyme activities,
malondialdehyde, and glutathione contents in the dinoflagellate
Lingulodinium polyedrum (Dinophyceae) grown in batch-cultures.

HERE B MR ER Lingulodinium polyedrum (Stein) Dodge O
Ny FHERBIBITDOHEHAMTON Z 5 —E (CAT; EC
1.11.1.6) & 7T Aa b @I X ¥ —+F (APX; EC
LILLINEMSSR, =P T ATk F(MDA), T/ V4 F
4 (GSH) LBEMLI NV Z F4 2 (GSSG) EHE L L bITHRE
L7z, CAT & APX {EHIZEEOHEEHEMORS TREE L
RoTH | ZFDRIZCATIEMELERBIMOK DY ThT i
BIL-b0D, 86 L 0BERLEMEMICSH 72, MDAS
ARIIERFANL0-30 B L ERYMOKDY (21H)
BEEICEL, FRATH S 10-14 BIZMd»> TR L1,
GSH & GSSG A BRITRMMBOIAE Y TRLEVWEL R
L. 3RLMRICITRED L, GSH T — L OBEDIZH b b
9, (GSH)(0.5 GSSG + GSH) "' tbix ERERIZH Y. L.
polyedrum FARIIEE LA R R L R EBHF < T- DI, BER
B RFICBILECEMOBME R TE L2 LBTRSN
7= ('Departamento de Bioquimica, Instituto de Quimica,
Universidade de Sao Paulo, 2Universidade de Sao Paulo, Faculdade
de Ciéncias Farmaéuticas, Departamento de Analises Clinicas e

Toxicoldgicas)

Wynne, M. J. : < — > b > D EFE Chrysymenia tigillis &
BERHBIN TS Chrysymenia BOFEIZ DT

Michael J. Wynne: Chrysymenia tigillis sp. nov. (Rhodymeniales,
Rhodophyta) from the Sultanate of Oman, with a census of currently
recognized species in the genus Chrysymenia.

Fv—VERT7 7 -V TRELEDEDOEERDLHE
Chrysymenia tigillis% 5o, L 7=, Z OF LA ~— L EHTO

HRON, ZTHEHEC AL DBROBVERNS
ADNDIET 7T TH D, AL, ABOMOTE L 1T,
EAROER, ~HE (B & 75em, 1821cm), €6 5Ka R
aL7zkm, BLUERONBNZAT < TE struts (2 & 9 X3
Ihd, BERFE SN TV D Chrysymenia BDTEIZHOWT D
teag L7,

(University of Michigan)

Scrosati, R. : BRBICE TR\ A A TR EBEOER
(HCHEIZREET) OLEL : TELFHEBHR<ED
& - =R

Ricardo Scrosati: Review of studies on biomass-density
relationship (including self-thinning lines) in seaweeds: main
contributions and persisting misconceptions.

NAFw AL EEICETHAEEET /VILHHE g
CYTINT, EVROBEERRY A XHIRIZET 2 1EHRY
BEFELTIND, NM AR LBEOBRIL, EEEHT
LR EN TV, R, BEETLEIHESH
DEoipot, BERND, ZLOME-T2EXIZLD,
BROMENNA AR LEEDOFRIZEET 5 Z L2
RENTLELTWD, ZORREZUETSEMT, Kk
XTI, BRINTCABILDRYUEOREDEL R LMD,
BHICERBSCEAL A A AL BEEOERICET 2%
EDRMBEELDHD : BCHSIEER (ZOFEREF AT
Ty 7 RRIR), BN A~ X L BEOBIRE L OFEEO
NAF= AL BEOERIONT, Z0%, BEDHERE
ERWAS A2 A L BEICET I RORFLEL R
5, 7ua—rb L FE-DRICETIMREDEELFR
IZOWTHERRT 2 —F, RELIEROMEDFHIT O
DIZHITE TIRIM S R DMIE - AR FERR S %,

(Saint Francis Xavier University)

Faye,E.J.'- EE %?2-)l0 H*8:-#A #FX':@ BX
EE B F#I3E Meristotheca papulosa (') V%, R¥/ 1JB) O
e

Etienne Jean Faye, S. Shimada, S. Kawaguchi and M. Msuda:
Characterization of the edible red alga Meristotheca papulosa
(Solieriaceae, Gigartinales) from Japan.

& AL #E Meristotheca papulosa (Montagne) J. Agardh (I Y
VR ORBEBLIOAETEEELY, AARASHOMBHIESE
BRE L7, BEONEIL, FHMORI LIE, SROHE,
BIROBIC L > TET 583, rbeL MERFIOMHTICL Y,
IHLOMBHIR B THH LN TIINT, AAREM.
papulosalZ (XMW EMT B CIIBE Do\ 4 DDOBRE R AT
B3 5 1) BIHIE complex BEET B Z &, 2) £#h
DBDITMAT, BN ORIKEB LY (HTixH 50 #
EREH»HDBEIFE LI LERMPEREND Z &, 3) pericarp
I LIELISRROEESER END Z &, BLU4) Mk
F# initials (VO THEER THRMI L 22> TS Z
Eo AREMBHIMY LI-ELEZONDD, LEEBEOS
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R HEEREET 51213, & 4 TEME S LM OMBEIE
IRPE M. papulosa ¥TEH & DHEBRNBZLETH D,
ek - BE - B, 2dbK - AIRREE, CAUK - BR - B

ERK

WH53%385 HHELE-BEE-

~— fl
181
184
187
187
188
188
198
200

203
204
204
204
210
215
215
217
217
226

[ Rt At Rt Rt Rt BT ob of of BY ORTORT R

NN
Ealiea

of ot At

B

7
s 417
FAs 1017
s 1217
Ehn 1417
b 1497
M5 1517
Tk 1847
THo 89T

THb 1917
Tho 717
Tk 29T
THb 117
Eint 22497
b 1147
Thb 2117
THb 197
Ere 217
T 41T

%ﬁ
*clathrata (Roth) Greville

*capitatum Silva et Womersley

TRAPNLEBAEAR
AN LEBHREA
oAb (13
BERHr>bb

EhHLy

hirsuta (Okamura) Shimada

* prolifera

*maritii (Weberr-van Bosse)
BV OO
BH0hDn (53)
*vieiardil

R =)

vielardii

pIE T

JERRRAL

AW LEBHREAR

EHXk—B - g F - BAPEHEREE & (2005 EHGTHY)

iE
*clathrata (Roth) C. Agardh
*capitulatum Silva et Womersley
e LBHEAR
BipHr LBIHES
RO BHIBH
B&2ObBH (13)
EbHNLIAD
hirsuta (Okamura) Shimada, Horiguchi
et Masuda
*prolifer
* mariti (Weber-van Bosse)
BRVWbOMD (53)
BB\ D) (108)
*vieillardii
VA Z =)
vieillardii
SngEdEEe
DR
HIlBR

216 /— 1 (108) Kato & Masuda (2003) ASALMEE « A DO FeHE L7z,

217 X#k¥E Kato, A. & Masuda, M. 2003. A new crustose red alga Peyssonnelia rumoiana (Gigartinales,
Rhodophyta) from Japan. Phycological Research 61:21-28.

228 K HRHLBHEAR

(ver. 060306)
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THERMEZ = EAHKREAD ZE4 e
Toshihiko KUDO: Hideo MIKAMI (1918-2005) in memorium

FLWRR 2240 F 0% = £ A R AT, 23T L v iRk
hDLIH, EHEMITHELAI0BICESOFER B
KRV E L, EFERTLI, EAEIFIKIETEG6HA
18 B ZALHREE) T TIAEFITARY E Uiz, dbiEEa)|
iR RIEDALRERFE R & 53 Sh, B
134 10 8RR 0 Z AL AT SZPE AR/ N FERSEIE & L T
HIVE L7z, 215 A RFEAFERBRERBRICERK LT
JLHEE RFE ST FRHCNZE SR, WHEBHERO L &
THBRONEFZFITNE Lz, BR24E3H ORFEFFEL
I (CALHEE S ALIR S — S A (BUED LR & % 10)
FamCBRAINE Lo, BkEmm & L CHBEDICED S —
5T, BEOSEFENMELZHELRTIIRY, £ OWFFRK
FITR U CHEf3TE2 A L ERFE L 0 Bl LR S an
F L7z, BEf424E4 B ICRSZALIR KR F OB 2B L CHERE
BhEug L U GEMES AL, BF4 AICEERICAT, RSB
SN FEMRFHMA~ABEINT, TH £ TEEIRE
4, Bl &R EWEMA4FI A £ TRFEHRFHELZ D BN
F L7z, tLIRKFICIT22E M B E D272 V) EROLES HIZE
FEBENE L7z, TN E TOREITK L THLIR KR F2 b4
EHROMSNEL bNE Lz, EEBREA I 62 4
IMLALYVRIZLTIoNEFREANTREORB LI,
&x B OAFICALBN T, ZEE CRANEOATEZ T
LA TRBILE LI,

JER BRI 75 FE B I ST S AL TR, = 1%k
AETALHRE B SR FE OMWEME L BRI R - TR £ L,
REOHRETHD ARIBFEOWERY 2 FOS HEEAIT, 1
WIS AE DO BRIFFAEIL L o T, & B O CERE - 7
EHAEREDEE L 72 o72 0 B D WITRRAEMNEHEA L LT,
RNZEILH E Uiz, £7z, REFE LHE Tl O
BATH 2N EFERIETIILELSEHIL > TE
n, ZERAOFEMGH L TA systematic study of the
Phyllophoraceae and Gigartinaceae from Japan and its vicinity |

(1965) IHELFRBOFAEIZE > THTOL EMRITIERS
BV THLH Y E Lz, FMEBEINI%, AT
a7 YRS ZER R EB Sh, LR, BTS20 IZRd
ETI /Y BEEEO S EFRINIE A R I R T IS
o T bivE L7z, Z ORI ZEOFMGRILE LT
& S, BN =B de O 4 A5 L T2 Genus Yamadaphycus
(1973, 4 : IOV b L ER) PEEFEETLH-
b RAEHEEBEALEDLATEFTLE LI Genus
Yoshidaphycus (1992, fn4 : O b S 2 B) # 5L 4 HE
AN VBRICERSINTEYVET, — 5T, 2/
UBNIZIEZ R4 D AR A& LT Wynne (1977)12 LD
Genus Mikamiella. Zinova (1981) 2 X ¥ Genus Hideophyllum
MM ENTRY ET, 7o, Z EREIERHEOLR LD
PRI IZ O T H i L <, EF I TILEE L L v
MbimdE v R (FofE) 1 (1977), TR (F B ofb) |
(1979), TR (LofE)) (1984) ZFESRTWET, Zhbd
O 10 BB AT FAAFRE AN L, 2 O % TLHRE O (B
oOft - thoe) ), HuiEEOEH O] L, ELNEE - HE
Eh, IEMIZHIET - Wlisn b2 8 LT, BiERBHER
FERA LT ET—LRoTWET,

= BRASHZET LA DEEO A TR FMIC BT
225 L, EMSEREORTRICELHT DI TERVO
TN, BE-THET TARBET I DREBBOFAEID
LIRA TN, EAENEESINZZENDNY £ LT, F4
—[@, FEHET LN Z EREDLEBNIEHH LIZHDT
T, 72, EREFOED P EHEOBFER TIE, KREHET
HHITHEPND LT —REITIT TR ZREICHEMLT,
FENFEAICHELCHEL TS Y, HiE TIRERBAWO
&R L O SLBLA-RELDTYT, 29 LEZEELED
FBAFTALR AR THRAE L RRIZ o725 2 00 b b 4 B &
FT5ZETT, RESREHCER LRHICH, = EEER
FAAPICE OB B FBERFIN, HICR#HEOPLIZo
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FEDZETLE, REDCERNPRFEY VB VHINE
j-o
HATZEAHRREEDCEBEBHV AL ETET,

TEWREE—E

E

Z AR - AO3L— 1977, il HEHEMRE (FoT). Lk
EHRATE . FLIR.
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3 18: 60-66.

= EBHFE 1970b. 2/ VOEEEROT oI NLTIZONT.
B 18: 67-T1.

ZEBHK 1970c. AXv v /Y (2 /") V) X HolmesiaT
vy (F4) . #E3E18: 108-111.

ZERAHK 1971a. dbHEEE= N U (FL#R) OB A 38—
2T (P#) . #EE 190 5-8.

= EBHR 1971b. 54 /) R4 3/ /N Pseudophycodrys rainosukei
Tokida (22T (F#) . #4H 19: 39-43.

ZERHK 1971c. FHI /N )OFMR. B 19: 85-89.

ZERHK 1972a. 7YV RR VX X INitophyllum DB TH D,
20 14-19.

ZERAHR 1972b. X AN/ U Delesseria violacea (Harvey) KyliniZ
DOVT . BEIE 20: 54-58.

ZEBHEK 1972c. B TR VIZONT. BIE 200 77-

82.

ZEBHER 1973a. EXAATHXOT AT ROMEEE. #IH
21: 24-28.

ZERHFE 1973b. NRATUF XTI Nenburgia TIX7R\V . BEIHE 21:
60-64.

ZEAHR 1974a. B AN VIZDONT. BIE 220 52-57.

ZERHR 197db. AT T RN Y OMEIZHOWT, HEE 220 149-
155.

ZERME 1975, RIHZ T AN Y OFMBIZOWT . #IE
23: 127-132.

ZEBHRK 1976a. A7 VAT (JTEE, 2/ U8 12o0nT.
I 24: 13-10.

ZLAMEK 1976b. B AT RR= (fIHEE, =/ V) OHFMR.
HIE 24: 81-86.

ZERAMR 19772, 2/ VERY JE, 27/ U8) 0%
BRIZOWT. #EE 25 7-11.

= ERAMRK 197Tb. FFURR= ({8, =/, VR (220 T.
BIH 250 143-147.

ZLAMHK 1980. AXTRAY (R, 2/ UF) i2on
T. BE 28: 113-116.

ZERAMK 1985a. JaxYs<x=) Y (fEHE, 2/ VFD

{2 oW T . #E3H 33: 51-56.
ZERAHFE 1985b. L F R Y XFRIZONT. BIE 33: 245-

248.

Z LAWK 1986. AVFX (IE, a2/~ UH) Zo0T. #
$H 34: 225-229.

ZEBHE 1987. F VI NATRANR=ERAYUR=AN) Y (LE, =

N7 VR IZonT. BRI 350 124-129.

ZLAtE 1988. YL URAY (fE, =/ V) IZon
T. B4H 36: 3-47.

HEHEEAL - ZEBHR 1996, BARET ¥=FRBOBEICOVT.
HIE 44: 59.

PRI (FEX)

Mikami, H. 1954. A new species of Neodilsea: Neodilsea tenuipes Yamada
et Mikami. Sci. Pap. Inst. Algol. Res. Hokkaido Univ. 4: 83-85.

Mikami, H. 1956. Two new species of Porphyra and their subgeneric
relationship. Bot. Mag. Tokyo 69: 340-345.

Mikami, H. 1965. A systematic study of the Phyllophoraceae and
Gigartinaceae from Japan and its vicinity. Sci. Pap. Inst. Algol. Res.
Hokkaido Univ. 5: 181-285.

Mikami, H. 1971. Congregatocarus, a new genus of the Delesseriaceae
(Rhodophyta). Bot. Mag. Tokyo 84: 243-246.

Mikami, H. 1972. Neoholmesia, a new genus of the Delesseriaceae
(Rhodophyta). Bot. Mag. Tokyo 85: 85-88.

Mikami, H. 1973. Yamadaphycus, a new genus of the Delesseriaceae
(Rhodophyta). Phycologia 12: 139-143.

Mikami, H. 1992. Yoshidaphycus gen. nov., based on Branchioglossum
ciliatum Okamura (Delesseriaceae, Rhodophyta). Jpn. J. Phycol.
40: 385-391.

Yoshida, T. & Mikami, H. 1986. Observations on morphology of
Hypoglossum minimum Yamada and H. geminatum Okamura
(Delesseriaceae, Rhodophyta). Jpn. J. Phycol. 34: 177-184.

Yoshida, T. & Mikami, H. 1990. Pollexfenia japonica sp. nov.
(Delesseriaceae, Rhodophyta) from central Honshu, Japan.
Phycologia 29: 200-206.

Yoshida, T. & Mikami, H. 1991. Sorelia pulchra (Yamada) comb. nov.,
based on Erythroglossum pulchrum Yamada (Delesseriaceae,
Rhodophyta). Jpn. J. Phycol. 39: 123-129.

Yoshida, T. & Mikami, H. 1992. Branchioglossum spiniferum sp. nov.
(Delesseriaceae, Rhodophyta) from north Kyushu. Jpn. J. Phycol.
40:379-384.

Yoshida, T. & Mikami, H. 1994. Observations on Vanvoorstia spectabilis
Harvey and V. coccinea Harvey (Delesseriaceae, Rhodophyta) from
southern Japan. Jpn. J. Phycol. 42: 11-20.

Yoshida, T. & Mikami, H. 1996a. Observations on Japanese species of the
genus Martensia (Delesseriaceae, Rhodophyta) with the description
of Neomartensia gen. nov. Phycological Research 44: 101-106.

Yoshida, T. & Mikami, H. 1996b. Sorellocolax stellaris gen. et sp. nov., a
hemiparasitic alga (Delesseriaceae) from the east coast of Honshu,
Japan. Phycological Research 44: 125-128.

Yoshida, T. & Mikami, H. 1997. Erythroglossum latum sp. nov.
(Delesseriaceae, Rhodophyta) from the east coast of Honshu, Japan.
Phycological Research 45: 169-172.

(PR - £, 062-8520 ALIRTTE FXFEM 3 5 7-3-1)
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2005 4E D R FESIT 11 A 12 BISHE KR A AR5
TR SN E Lz, SRIOSMEEIT, KiEE334 . /E
2214 L HIFEIZHAE TR NS OO KL E G o BT LS
LOBME L AL, BEHRKFESOBRE O—>Th HIEEN
WRDBHEOMERZFDEE L TIERL2OHHE MK Hh
9. AEOEBERGES L OIE L RRICEEAME E LTH
WAHRFZEEIZ L 5, BIKWSEFICh- D6 L, BRNE,
RO F RO E 72 EEAD Z b o - B R T b &
L,

FRET R D@ Y T, (HRRIg)

i GREWRET 7 2 A) « BERZE)INCEBT D

JEBRBEFAE L KA TF 22 ) U ORAIZHNT

WEEE (@K - A TEE) - A e /Y ORE

JREREREIZ DT
FEFH—ER (BLSEFZERT) « RAR v 7 2D R ES)
D5y T HAE

Patrick J. Ferris (Washington University in St. Louis, USA) :
Clues to the evolution of oogamy from studying the
organization of the Volvocalan mating-type loci.

= SF (REPKRE - HEREBREEEE, AM - BREESAOFER
(M{E) : BEOZEERT T T RO AL D

KA O, JIBo—fThy, Ly F7F—
B —7"y 7 CHEEAEIRE T TEIZIEE STV S KL T A
¥ ) V) (Thorea okadae) & SeJER D) DEEEIfRAIZ O
TCIFRAY ) VR EABRZAFINRREOBRAE | 2F—U—
RICBIF 5 Z LI L HUSHER & — I 7e o 72 BREE Ok
EOWVBHBPBENE LI, FAY 7 VEBEOAEFIC

L. FEH AR OHEIGER .
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=111

E&= I MmL T
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72

HIE E KL BEEOHKIC K ZWNIBEEOH LA EE L O =
ETLI BB OREDOGHEE L TRESSHA L D
BRAHNOND ZEFERSFIILETB N OFOEEY
THHIRAFETH HHETHHIBER~OT E— LD
P TITN DOBRBEREOSME L L CogHZ+oIc i
LOBZENERTED EEIZ. ZZICEDE TOHERR
A &/, PR A R BRI LSBT E THELL L
i P o

IR IE SR FALRE A & U (Porphyra yezoensis) Oz,
AR SR 4 2 — N DB OR B L IEVEICPE T 556
TLlz, AP E VIZHARANDOBATEITE R WTH D
BOFMEICH S LI, 72T X DNAWFEFTO cDNA 7' =
Yz MIBWTESTHTE®RT — % —~—ABAHE T
WBZEMD MEBOETVEWIZRD Z EABIFFIATY
HHETY, IWEEAET ESTHRITIE®RT — 4 —X— A& i
MR TRE SR | IR ESR TSR 4 2 — N 85 T O S AR
A ST 5 &I, WElE A A FAEEE A A RIES
F T COZENENORR T OFBURN & BERIEMEIC BT 508
FEOBRPRBERBIICRONE LI REA ML A LHEEBET
R L BHRICOW T BERITOmP LD Z L TLIZA K
RSO LB BT 29 F LV OFET B30 7e < IR
P DT —~ Tl H RKEBEO BN EHE B0 5 70 7 ks
ORI T4t OBSRF O H = 72 BB IE R S 2 s 2 48
ITHAI EBVE LI HRISETIEAYE/ U OBETF
HAFZOMESIZ T HIRE, EEORMBL TOREA b
LADBBEABEENE Lz, =D OREICH L CHEMEED
ERRBE L KEFENRBEOBEFOERN D Z &1,
RS CRATY SO EERFE TH DL LE L E L,
PEH—BRSE4E & Patrick J. Ferris e 42133 — AN & & ZAliln#E
O RIVR v 7 A (Volvox) BWHEMIAEIHD 7 7 I FEF A
(Chlamydomonas reinhardtii) 7)> % $15000 57 FEFiT (b L7z 2
LITEEH L, A4 S Siia~0#E b, FIREE
G INERE A~ A T —~ 1 L7 C L, Biip=
e BRI O ZHRLIER S EFRT L Z o7 L SN TV DD
T, 753 REFAMLARLR Y 7 R 5 ZHIBALIE.
FIUTEHE RS L IERICE VIR TEATHEFE TH H -0
{LOBFEAIE I DI L TWD ED I & T LR, HHEEIT
RIR v 7 2D RERGER) T&H % inversion (A & FLAE~
DAL DM TR &5 Mo PRI & S 23 365K 2 5@ ) (2B
B4 AMETTH D invd DRVIR v 7 AN TORRE &
invADNEAREE D 7 7 2 RE / AOMAaH THEREL TV
LZHICHER L Eko@BRE# ELivdD 7 7 I RET AM
BN COBEREIC S\ THFTENE % 22 X 7273 & DGR T L
i

Patrick J. Ferris 56/E1Z. 7 7 2 REF AOMREICEET
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L7z, SRETIZENM 721 Cre < AW Fs v C ) 18 a0 Tl i
W, MR EICARONBRTlEd Y £ 5, FoiEk
IZDWT DL FAHEWFHIRBLED & ORI 72 < | Ferris
TS E D7 T I REFANSBRINER v 7 AEDHINERD
HEAGIZ DW COBEGEE I IE R IS BRE N S O T LT,

Bt O = SSF AR OB AR B OBFFE R S OFE A Tl e
< HARAEIE L BT 5 1= O IS LB LA Ok
REFRNT DB OFEFRITIN Z H AR OWFIEIT I31T D i 72
BEICOWTOMFGERE T LIz, AR OV TOHENRZ L
WEMZ & o T, BEEZMEL X RBECHEBW-LEL

Too ZEREAITGRRORBICEEF~OWRFE LT &m0
BIC—RRDIEHEZ L TUFLW) nwH e rmr 7y
NCOERRIZRFESND L5 7, ZRIAEREHO MR
nNTn3g) o TBY £ LK,

TS EW D CHERFERICBMEE THE ELER 4
[ O O NI RS A A U2 BRBER A~ DR Y #7 & 558
IR DG E Y | BREEINE O, Milafie ok, ik
e & WIEDFFO R T vy VR R L (EKBLE izt o T
Hotz EBWE LT, 20 & 5 sl A Fes el & LT,
TV DA e BONTZ B L E 0 BRI R S 95§
AAER SN D 857 Th L EEHEE S IR EIC R 5
% ODFEFOWIEECRFBEDFEEZ LRSI L T LW
LEWET,

(EHRLRT EWEIRFEE W EIRER)
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N - BRERER L AUV TR RBEONERERICB LIET KB L LEDOEE
Q4K i * - Gregory N. Nishihara**- SFHE K *- BHISEE «-BHEE5F* (*BEAR-KE, ** University of Guelph)
AAELEAT ) VR4BILBT2EEERSG L HBENOER
O#: EEE * - Gregory N. Nishihara** - SFH#EARK * (* BER-7KEE, ** University of Guelph)
R VEREBORFICE LT TRER L EREBEEOKVE
OfBE*  PFRIE=T * - JIERT] ** - §iIITE*  ZEXREVER, ** RETKERKR)
BEIT~vEDORERBOHE
OF[MELE * - BEERL* - B8 B+ g)IITE*: ZEXEDER, ~»* ZHERELRRRE)
BREBIZRIT AT v EHOEEHIONT
i B AhEE - S5 - LRSS BRERKESRFREE 4 —)
WOBRRCAEETATERBL VT EOHBICL 24T LRBE
OFH#E F* - Kb 58+ - FFEERKE* - & TAR** - SFRAE o> (ORBERFRE, ** WK, *** kit & —)
HIDERN ./ MICAEETD a7 <F (Zostera japonica Ascherson & Graebner) DA BRE L HEFEEOFEHEL
EHELE ikl REMKERS Bilft &7 —BR B ZERT)
BAKRECTERBELETEOER - R CERAER
OFFBET*- TAER* - B (** - SFHAUE == CHFPKIF, **AEFER, * KERSTEE &)
FLEED SRR porphyra-334 D5 ARIBTE
OMBEAR* - TEREEA* - B #Fn* - R - BB F =+ (FILURK - fg - ELRE, »* ILRKX - HEA
RE)
B A< EE g e HH 4 D ¥ 1 4E R
OHUBFETII * « RANIFNE* - FRRER* « /NE UTEHE > - SEATE ** - SR+ (* BORMEERE - FERER
2%, = LBEAMGBFERER, *** BAEMKY - k)
RY U (Porphyra yezoensis) DYy b7 7 FREICET 2 Mg E SRR
OEARFE* « RETEF ** - ARRZ** - BIREIE * (* LKBE - KE, **JbK- 71— FRZF)
BEDO VA X T Y — LBEERRMT
BRT - Lk E - OWNEF CHBRKRER - BARE - RERAE)
The Effectiveness of Ulva fasciata and U. pertusa (Ulvales, Chlorophyta) as algicidal substances on harmful algal bloom
species
OALAMSJAH Mochammad Amin*, ISHIBASHI Fumito**, KITAMURA Hitoshi** and FUJITA Yuji* (*Graduate School
of Science and Technology, Nagasaki University, **Faculty of Fisheries, Nagasaki University)
I —RAEE N DS HR D T = (Plecoglossus altivelis) DA BIBFTFIFIZ RIF T 5
BRI ERAE —BR (5 L7k )
~A IARY UBRT I ) BEEAEFET D Microcystis aeruginosa O HMERHI SR
OFME— « FHha - BiIDE (BESLREFIRT - AEREFFEL)
REtE Z ¥ Nostoc commune (231} % ELigEmitE & 4%k
OFBEE* - WOER** - FHE—BL - JOARBR = SRK-H - &, +LRK - BREE - £afE,
ok SRK - B - AW, &RK - BREE - £4FRE)
BXiEBHEEEE Protoperidinium thulesense M3/ A b & SE MM 3t B
OMRFETE * « JIRFFH > - BEHEE ** - SR (CRIGK - BRVHBEEREERMEL L ¥ —, » Ry
KBz - £ERE)

Molecular investigations into latitudinal and seasonal diversity of symbiotic dinoflagellate Symbiodinium spp.

(Suessiales) in Zoanthus sansibaricus (Anthozoa: Hexacorallia)

P47

P48

O James Davis Reimer* « i TiE & * - /NEFEB ** - FRE = +*+ - Jul B+ (*MEEERTCRA RS - WBPEAERE, ++
MPHEER, =+ BEREK - BF)
BEEROI Fa v RITH ) LOSEELZDOER
OB -EFFE (RKRRE)
HHBBET T o/ B Nephroselmis B0 1 RCHFEDHIEFEHTE
AHE B (BRERKY - B - VEEREE)
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P49 77 4 NEDOEM, FIEEFRT 7 4 FEORKHIE
OWRMER* - BETHE** - gl B> HE By CHERK - FE - AW, **BETFFTRREE, »
K- BE - £HRE)

P50 BEEGEFICESKHAERLRKBRR VY )T NEDO S FRFMHT
ORAXET - FRIEMHF - BALE (REKR, EMRERSE)

P51 HIFKERR I L E%E K% Coenogonium nigromaculatum \Z34AE4 25 2 I VEHEDORRE - 5SEFHIBIZ
OFJFEER* - ¥MEIEE] ** « FTFHRME* - FHES - [FH G - HOEFRI* CEBX - BT - 2 - £98F,
() EEBREBERBER S, *+ (BR) MEEAF, oo TEDRE)

P52 ToH#UTAFE T 2 BEROBMLIC BT 5 EREMBIRE
BREE - O THRIE (RBXK - B - #HE)

A=is TEBMEBH2[E201 5F
14:30 Al5 ERBHKETERELUEEHORRZ U I ABHOME & AT
OB TR&EE* - AR ** (* BEMBKEFERE L ¥ —, *»* () FHILEKEFZE)
14:45 Al6 WBEYH T A - BV X OEIMRTHE
OMERBIT * - ZRERR** - §F B* - flJIITE* ZEK - EHER, ~»EREEIEEF)
15:00 Al7 FERBRFEICEFTTLRET » 7 A DNER— etk
OFJE—BA * - REFHZ ** - TREFfA* - BRET * - JIDREE * - BIREME ** (* TRESME L £ BAHKE
BEE & — o LB K AKERFZERT *** B =FEfT B RREERA L ¥ —)
15:15 A18 REFBIRFICEET T D EAEREBED NS BFE
REEE (M) KEREHEL ¥ — - LB XKERITAT)
15:30 A19 KEGET 7 A DREEEE, Y EEEOWRIEE O B E{L
OEFBRE* - MEMEA ** - PR * (* FRIBEKR - B, FUBEXR - B L)
15:45 A20 ZE LHETEM A AR T DR L EY L A EEERRRIC X DRIV E O HEE
OF BT * - EEEER* - IROBE * - FFHFIE ** (FEF AR, **KERSHEELF—)
16:00 A21 /~/3 ) Y BERIED K EERIN
OFME=F+*- A8 &+ )IERS - fi)lliTE*  ZEK - EHER, * BEHAKER
16:15 A22 BEORBIZB T B HERENDRE
OBREWR - BREE - 2B ¥ -a)liTE CEK £DER)
16:30 A23 BT HEI OAFEICRBITHTIF TV - v = h—LO&RE
OCEmERE - BERER - AR - AT (ZEX - £HER)
16:45 A24 #L# I Y ¥ Solieria pacifica \Z 81} B WV ABORL & & D5EE
O/NIIREL « BER KT -RERARER CGRRBEXRY - CRAER)
17:00 A25 Bacterial conversion of algalMAAs to mycosporine-glycine and 4-deoxygadusol
Walt Dunlap* + O &ERF3% (*Australian Institute of Marine Science)
17:15 A26 2> 7T OEAMBERICETIHME —2 0 TORX—2 Mb, BLUZDORAKDEELERDR
O HhF* - &EMIK* - (LB ** - FEEZ* - PIBAT o+ - JARFOE »o++ (* BRMBEKR, » _F
BER (BR) |, e+ HUEK, bR

B&is IREpHLBEM2R45202 5=

14:30 B15 [E¥ES L ¥& Nostoc commune (A 7 T 7)) DELIRmHED 5 FHE
OEHMZ* - EEEE* - BEIVE** - ERBEZ - WAEK* SRR - BRRE - EAFFE,
ERK - - £, =+ SRKPE - BREE - EOEE)

14:45 B16 Gloeothece sp. strain 68DGA(Cyanophyta) % & [E EEEE O MR L~ /U 81T 2 RBRART
ORNHET « KIRE @HRIK - EMER)

15:00 B17 .0EEHE Melosira 2 DH G L7cSA AV ) ARRICEET 2WE
OMMTTE * « EILSEM * - FEFEEMR - FE  {Rrx - ED H 4+ fEREF reex (FEREY, **
KEEXAEWER, *** BEKEY, +BERERE, » TREFEM)
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15:15 B18

15:30 BI9

15:45 B20

16:00 B21

16:15 B22

16:30 B23

16:45 B24

17:00 B25

17:15 B26

3A28H (X)) FHIOHE

Comparative Study of Ferredoxin NADP* Oxidoreductase in Cyanobacteria and Red Algae.
OFatthy Morsy, Takayuki Yoshida, Tatsuki Fujiwara, Masato Nakajima, Toshio Sakamoto, Keishiro Wada (Division
of Life Science, Graduate School of Natural Science and Technology, Kanazawa University, Kanazawa, Ishikawa,
Japan)

1BHEEHE Protoperidinium oblongum D> A b & R IEFEVKMINE OFERELLEL & 43 F RGEARYT
OWnERE* - A #* - EOegE bk - B - £ReE, «+Jbk - BEE - COEHBERE)

Woloszynskia & A 7 DRI % B OW /K EE 1R ¥ME £ HE5E 0 R 0 B FHIRF 58
OBBRA - BOREE (LX - fx - B)

BHEIRUFERE Alexandrium catenella \Z3F 5 X b a v N TEBIEFDORENT
OM)IIBES * - FRIEM T +* - EFHFE* ( RABRE, »* LK KRBT - SHEBENEE - EMARERF)

B A< BE & A M IR HE 5558 Blastodinium & Duboscquella DFHE & RHERIGLEBIZ OV T

ORHE Z* - KE Bx* - EOREE* (JbX - B - £, ** LK - Bt - EWERFE)

iR¥EE B Diplopsalis 38 1 $TE D S FERNSE _
ONIRFiL* - BENAE** - BRABFE+*  RIGKR - £ERF, **RIGK - BRI HBBERRERFE
' F—)

ERIRMUFEHE Cochlodinium polykrikoides DT ¥ TI\ZBIT 54370 & RHEBEHR
OB - JNIRFK ** - kA%FE* (* RIEKR - BR HBBFEREERERMA L & —, ** RIGKPE -
AEEREF)

TG BB S N RER KRBT E RE DO ZRM L R
OXHNEHET - EARME (kX - & - £9FF)

WA E R L O F REFITICE S I 7 2 X — N Dysnectes brevis DWFFE

OFWESR - il |l - fgEths= - B B GUEK - BT - £HERE)

Aty TEHMLEE 2R 201 5=

9:00 A27

9:15 A28

9:30 A29

9:45 A30

10:00 A31

10:15 A32

10:30 A33

10:45 A34

11:00 A35

11:15 A36

TEEHERMETEM L -~ar 7T 04ER &R
Ol K* - GHEE* - RARTE ** - FERRM - EEASEE* (C KrUsEXRZERRERS, ~» AkiA
)
RBISEEBEYNT 7 A 2BOBRBECER
Of #—* - BBERABIERE** ([ BEHEES V=T Y 7 -+ HRMEERGFAER)
EILRAETAPHEICRIT 5 U =T Ok E BROKE
OB RS- 52U GRRMEEKRE - IEAER)
BTSRRI OB T IRA~BHE L= P A DA RIZONT
OHZETEAL * « BRAB)IPHEMR ** (* JERRTSIKIREE, ** BB KERRBEFTHE)
BEMTERH (NHEBE) ISR 2EEEEL T =DHT
OFHEE* « REER ** - RE)IHEE ** - BRAKRM * - SEBRBERE* (¢ EREBERZCREEY, &%
[ K EERBR G F 55 55)
B RIA R OBRTFES O R
OFBAE * - FHAKE* - FDHF** - FEBRL** (CFEAR, H*BARLT— v ) F—F, w5
7K HF)
T HEAK &2 R A U7 g iERE BT AR~ DLETROBMECOVT—
OiLIm5LME * - EREFR ** - BH B oxx - [0 FUips +++*  FRFERR #xerx (x EHEIFRERRR (B, ** K
WBRUBEE, o+ LRIEIRRE, **** bkt 7 4 Bk, = HRMXMEELED &)
b VX BIEORE L T ORI T—RIEFEOWE L NTES OREL—
OFFERER * « M =7 ** - FEE R+ (* KOKRIRIE, > KORERIERR, *** Ky PETERER
)
BEEVEIZIT A7 X I LE 7 OFBER
NEHS GRERFSLHEEE v & —)
TABUT XY EETIDERNERTOAER
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OHEHEEER* - FLRAE ** - FTERHE T **+ « SFRRF(E ++++ (FHFPIEARDE, ** HIBEAR, *** B g
BREAKHE, »xxx () KEREHFEL L ¥ —KE)
11:30 A37 BUEBT U 7HRBIZBTS (7474 OHBRR
ORVBEE * -4 i ** - BEEAN *- B AERE* (x ERVEERE - ISHEE, > SLBRKERRE)
11:45 A38 BILREIHECERLRT DT /P OSEHNER
OfFt f* - A& RB* - F:EBIFEE* - BEKRA »* (¢ BIKR, ** BEREENX)

B&ims IFHHEH2M 2028

9:00 B27 BEERVIZRRE &N B Acaryochloris spp. DEIGHI S 1EME
ORABREE * - E TR ** - 1B - MTIUET+*+ - =, SF*++ (* 5UREE - ABR,** FKRE - #iEk
BB, »+ BT KEE - £4%&)

9:15 B28 At B AER L OWE B AE 7 > #& Aphanizomenon O rbeLX BAG FHEATIC & 5 Lok
OBEFHE * - BHER ** - AR +++ « [UARFIE *+++ (+ LUREREN, ** LK - BB, *+EEH -
BREBREH, o+ JTHKX - B - B)

9:30 B29 R#RBEEFEZAVE~T ) 7TREEAEEKT 375 X b ORET
OB * - FFIRAZE* - BAFHE» - db B KB - H - ARE, k-3 - AGE%,
kK - BE - B - AME(CFE)

9:45 B30 {EREEEEEME Perissonoé crucifera (Kitton) Desikachary et al. DB AR & Efx{E
OWEin W *-BEE fR**- ARRM* CHIFEEKRE - BRE, ~AEX - £H)

10:00 B31 BEHEIEEERE Achnanthes inflata DFETEEE
OHHREE * - EILFRB ** - BE R+ (FUHK - HE - &8, »HEK - £, *+ AFRERK - &
)

10:15 B32 SSURNABEGETZAVWEI 0T 507 =4 L BOSFRERT L Lotharella B O EFHIBRT
ORMKWE* +- KEEF** - GHER** *&RK-H - £, *»*&RK - k- BREE)

10:30 B33 RS AEI/ 0T T =F 8 | FREOSEEMALE
OKXKHBEF* - RIKWE** - GHE—R* &RK - - BRRE, »*&RK -2 - £9)

10:45 B34 |GEI/0TF77 0 =4 BORKENE
OF Rl - 3 = 8 (K - B2 - £HRE)

11:00 B35 AREEE durearena & = Dir#g I NV — 7 DOREE R
OFZE Ex -l [@i** - F L B FEK - fe - £MRE, ** KK - £HRE)

11:15 B36 L L FOHED L ITEOMKEN 2 : 24 B TEIERT — & BT
OFBIEHTE * - FHEMERE > - EEZ A - WOEFET* - FAYH * (* FE KR - EHERERZE, 5K
KBE « VAT LT%)

11:30 B37 Znun7 (/b EMBEROER L GEICHET 2 REFHIFE
OFEKRF - RAOXHETF - P Bl - FHE B REKX - £AGRE)

11:45 B38 BREFMEAYE z— FEGEFHLHEH L-ARERE 10 EWBEO R
OFFIGAT * - fPEZEE* - EL2 RFRIL+* GHEK - B - A8, # BROKELFKRE - B« AFXAL)

3A28H (X) F&DE
A& THRELEE2ME 201 5=
13:00 A39 B4/ U (Acetabularia ryukyuensis) DHBABIZBIT2EFT DM & ABIZONWT (F2#H)
OREER * - FFERE ** (x REREEMAS, (M) PRREERFE7—)
13:15 A40 TARBLUY A TOBRKEEOFIAIZONT
OBIRPTEA * « &ILE ** - Yuwadee Peerapornpisal*** (* FTX « HIEREREE, ** I - FIEH T2 I 2 —Y
Th, 3 Zf[H . FzrvAKHF)
13:30 A4l T EHBEOFEICLYELRDIT A THRAORRFHOXLE
OMIFEZA * - FIHEE ++ - BFFHEEHE+++ (EERAHF, ** () WBEF, ** KERKFR)
13:45 A2 ZERFREBIIBITDBET v EONMRIEBAFE
OBRFEIE* « ZRERHR** - FT)IFTE» (r ZERB LA, »*ZEEXE, =&KX - EWER
14:00 A43 U =2 U %207 ~E (Cymodocea serrulata) DIEIZDOVNTDHIR
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O hr* - EIRFRR *+ - FoREE v (+ BEEHERBIT N — X7 —, »* NEHL - ZZH%EHE
BT

14:15 A44 FIBEBN / HIZEE TS5 27 <F (Zostera japonica Ascherson & Graebner) M C, N, PEE L £
BOEHE
EHELE kil REBHOKERSBIITE v & — R ENFRT)

1430 Ad5 T EDFH & EEMTHOBD L OBR, RUEGHTHMOBICRIETRER T ORE
OBFAEER* - BHEIE* - HEXME*** - Bl A 05 * - EE 2+ CREFEKRE, 77 FiELH,
*xx BAL KA )

B&is IFEMILBEM2ME202 5=

13:00 B39 Cephaleuros BRARE (Wk#E) DOYRAEHEBE
OB EEHE* - KBET ** (* TERAEE, ** BBK - HF)

13:15 B40 HASEOKLEMREFE L 01— KX I L E Trentepohlia uncinata (Gobi) Hansg. (2 I VEH, 7495
O¥MIET* - PR - FEAESE > - FHRE = (M) LERRERBRHS, »EEX K- & -
AR, o EETK - BRIE - BEEFR)

13:30 B41 #%## Radiosphaera J& 2 FED % HE AR
EBE (BILXKEER)

13:45 B42 BARICBIABBEORE—TYa AL L) Y —RTFa Py MIBITEEHER
Oﬁ‘#j{{@* . )||#3¢§5& %k o #J: %Z*** . %Eﬁ g**** . Ji‘%? yq’é***** . 4%5:_] BR *kkkoksk o Yﬁ]‘i&E{qg ¥ o
EF'IJJ [ﬁ][]*** . Elﬂ {EEI‘* (* @}%L}F’ * % ﬁa}Ej(’ * %k ﬁ&j(’ dokokk ;":j(’ kokokkok ﬂﬁ’ dkkkkk ij{)

14:00 B43 KREEEMIANT A M F U IRNICBIT M T T 7 b oSt =F) T
OTHITEfd * « HFTERIE * - Mary-Héléne Nogl* « RATEEA * « THITIEAT * - d)IIFE—** (x ESLREHEAT,
** (BR) AAWEERS)

14:15 B44 FELBRIFKA MOBETRERABMHIICZERET 20N (<Qum)EHT 77 b
BHEEYD * - BNEETF* - HERAB - GHE— . RKITER* - OKWE* (BHEK - HEAY
BIR, PR NlER 7 —, > BREKX - &%)

14:30 B45 REIEEOEFE & &FI I3 5 HHECNL T O &
O WIEERTF - 5HF 88 (EKXEE - B)
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N UIRDH LER
S01 OFYNFK : 7 7 1 R Heterosigma akashiwo 7R DIFAE A J1 = X 1

Heterosigma akashiwo | TN DOFIVVE FEZ(LOMETT L =B IZE VT o HEMBEICRF 2R T 5, ARITMEE Tloi 2

E 2 ET D ERAMB TR 5, EAMIZRV KR CHROR MICERR S HETE 528, KEBHISCLUETEFED
FA TRV, BEFERICKERITFET D LA ‘Eﬁ%?%ﬁﬁjﬂu@#%fﬂ]ﬂﬁ LLTHEETELLITHD, BB TIESA
EIZEEKIRD I5CICEL, XROBRESEM TRRKERDLIDT, ZOHBHIZSE L OEEMANERTHSHKEEENS LT
BaEnd, BFLRBMIDIIRBEBOR ALCMBIER (7L u/v—) (CX 0/ NVUEESE L L ST 5, 8Bd
INDIRERSID &, @R EE TR A TERT 5, BIHICITE R, U v, $ COERMEOME EZ LE L T 5, H akashiwo
& EEWE Skeletonema costatum & DR FBIRITEHECH 5, Wi# OMINLHEEHME BRI MU MERIZEN T, (T hs i g
DIFICEEE DI MMERNF O HE L, HLICE O iEb‘k@?@%lsﬂiTé Bz 2, .0 BEROMEENHYEIX
vﬂlﬁv\%@é*ﬁ? PRI ETHY, H akashiwo DMIARIBD 7Y 29 ) w7 ZAEMERT 2 ES TH D, HIIRRE HHEKF

DWSNDPWIE L%, ZOMEPEREMERBICHEST 22 L%, Y V7 EOREE AV HEET

EEEW% L7c, HTEMGITEEORBYWE DMV ALERENEINDI Z LITER L TWA L) ThD, HEMIC LD H akashiwo
DOETEIHIEAERIITATH 5,

(FUMNRFRF P 0 72 0t)

S02 OF HEL : MEBSfEEEED 5 & ha - BUK L RE

2000 FFICHEF SN TBRETR: Ly RTF—4 7 v 7RI (CIE8EIC W THeR (EX) 51, B4R (EW) 17, i
PG 1 H (CR+EN)35 i, Afajdfaif 148 (VU) 6 ffl, YEHEIREIR (NT)24 FE2Sfed ST b

e LR LA T RIS Z WK OBBIZ OV TEE#RS D e, FRTRITINTWDH Ly RF—2 T v 7 % R
Th, BEIZOWTOHANRNBODIZINE . R THHEIZOWTHE, BIE LW ) SARRFD RSN 2
EbHD, B LT oN-OIFRERAERIB(CREN) E LT~/ VE3HE, ZeLIRka - FVI TR - RYZHID
6%?,@ﬁmﬁ@mﬂ&LTTvﬁﬁ%Uyﬁ4@Em@f%oh

- PR T RAGE AW ERITILETREMII (22 ), RN (FAP V), BE#HAE ~F2Y )

m miﬁiﬁiﬁ(24ﬁy9/w,%$@W%¢M(%#%%fﬂ,Eﬁmi?M(ﬁ%%%f7)m6%WT%5
IAHDIENICHIEFEAFTHAMOND L5122, oo biE RoTWna.

THIH 7 VIZHONTH, BBARRKERZ T T2, RIGERCTHLEEFTOEFTOHF/-ICHERIN:Z.

FKEEICTFEINTWARELADOL v NI A MEGTRERICANT T, TOEFMETHTHS. U - ppICBE LTI
ETORYBERIZONVTIHENRSD.

(KERHHRE6— 13 — 13)

S03OYE B :EHEVEESXTUEXY « X7 OARERER L FiEiFHif~0i A

BRERFI B 178 (1 2 BN b B4 B 7= 0 mEVH ~ BRI L 72 D, A 20 RFICE DB EFEN L AT REOEE L
RBEAMEE RN Uiz, BIZIEA T 7 VESHBE TR FEOMRIEEICRET 2 2 &, WERENEmED 90% 2L LRRF
MIZAEBLTWHZLETHD, ZNODOHBILFOIEEHEOFBICER T 2HREERL VD LHAM LEH
BICHATE 5, MRS BR RIS EISIE 2 2 8, THURBIAK 45 EOER THEEL, BEESILHEHROZEE
BRLTWAD LHEETE D, KIFHEMEE M OFETT OB 2 5, @RS ORI EARNICITEER
BB OGFIE L BHEICBER L, FF20-40cn/ BOA O H 5 ki irfd /et OKE1-3m) Th D, HERIIBEA X T U EX
7 LR OHROFLIIBEEMEICH D, TOHBIZREMERO —2NEERE LETERZ BB T 5 VBRI
mm:iti/ifﬁﬂ”*ﬁkmr%z@?éﬁfh\5 LICHEET D ERBANR-L, MENHEKIIEOFER THIITH L, HEIEMH

BHEBEZERET D, R FUTHEICEE LARAVETHINILER L B 2R EET 5. MEOEFRI R (1974) |
M - AE (1972) ICE VLN ENTED, EEITBOAEAMRE BRR2REALEAL, TR OBREEITHIS
LT TEXERVEIR 26752 E2BLNC L, & SICHEHE LA S AR R b RFD DI
T DI A R pEE L ko L&, IR EE X/ HAERA EE OSSN EE SO ETRESED 2 LITHILE,
T 2T ISR TRRRE S U MAIAD A f s H AR & 7R S R SEREIC S W TR T D,

(R stppERE ST % —)
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S04 O H I « 77 EHMMEDOLES) & SR ~DISH

BRI A (T - 7= FE IR B R S S F i TN EIL, T OIFE A ERBEEET I TH Y, FHEMTH D/ NHHIE O A
EREELTWS, FAEICLD L, 2000 EETIEY AL T T, YYSHEI R E—RINRRENES XU 712X 2 B
ThoT=08, 2000 FENDL —EERIN- 7 X TEY, TYNREZREICNZ, 2003 FELIEOTETIE, 74Tl TXES
RwTVUEY, vaavs 4L OFER G  EETE) R AU TESHERRS L, X, BBOELFE L o T
B, ZOLIBREERRSZ YT OERL, FEMNOAREMERE CHBIN TV D, EFERRAELEOHEATRF AU
5 BOFERIERNTE T8, KERMBR ¥ — Tk MEEREY—7 v a v 7)) ZREBELRCFY T FROREIZONT
BEtEMazi-, FORE, S3BIIHETHILENTE, IH2ATHOVTE, Il UIHERR CBREOCRRER XU Z
BOEEORIZEDADITZY TIIAWE I ST, £7=, KEHFRE L ¥ —FROESIEARAOFNE, K ¥U 7
BOLEERDZL, DL ORHEAE EAPERE) 2308925 &, 1995~2000 4% 52/ 5 RECRARES I LT
WABZ ENFEZTZ, ThOEAFRENS I, BETHH CERL TR BFICBVMEMNAEZ LD, BEERNS
fEl LTOEHNHFHESN TS, EH HIL, BiafREsm s L CAEAZIEA L, 2hall EOBBAEE I 25 2 L ITHK

ThL7=,

(B ROKEERTPA R v 7 —)

A0l O B ARTERE - BF (2 055 - 1Bk > &' U T & O A ACH EERE
Sargassum ligulatum C. Agardh & S. echinocarpum J. Agardh @
JEhE

S. ligulatum({IA—A ST V) 7 EE FEEE L L, 2 E
TIRA—AMNZ YV THETHREESNL TS, 28,
echinocarpum I/~ A G5 & JMEREHL & U, T A W 7
VT O—HTHRE ST D, BT I TR & [ E
SNDHBREHEGR LI DT, BRI T HTERFMED S,
oligocystum Montagne & {if-t-, = OEREIRHS A 5T 5, S
ligulatum | 3/N S AR OF BB R OZE A L, IE3-
dmm OFTo WVERNEARL U S, BT TENRY &
USSR D & 0 LRWAT 2, KUMLITERTE THYIIHE < RE T
D, FHEOKE, [IERHITBREACOEH LTV D, KK
DA U B Al R IR TR L Seidk 5, e R
Th 5, S. echinocarpum /N S 13540 6 FHTE O3 % H
L, 182-3mm O L7z BN AL T 5, B3 E
N OA~TETRHRILITT 2 EWVERI AW O F 0 1727
VY, SRAEIFERIE TR < BBITITs H 0, ko b o
B2\, ARTEARIR L R B 000 AR EIH L 4 LG
NRD, MR CH D, S ligulatum % ) 27 X% 2 €7,
S. echinocarpum % Yamadal950 (12 L W ¥ ¥ =€/ L L, H
KREEMR L L THET 5, £72411S. oligocystum|ZOWT
FveZxEsL L, LE3MOMAGHETRE LY,
(BERK - Wit o % —)

A02 OFEEIEE - HFWER i R Z U ZHEIZBIT 5 RN
S OHE & RO iR

SAAPIfER (BATHRER &MES) OTFEE, BERORE L
WA DHZENTEDID, R XU TEOBOBEEICHT
b5, AENE AV E TSargassum sp. & L THE LT =%
OPOGYRTEE, 7Y 3F 7 Sargassum crassifolium (7 —
v NBIE - THRIBPE) | S. binderi (RNVXABE - TEE
PE) , S. echinocarpum (INVU A B - FRKHEBGE) |, S.
oligocystum (E 2 % S - MEBE) 72 LRIES T,
S BIZAXEZ Coccophora langsdorfii <° Sargassum sp. (&
W) IR DFEENA LR Y, TRECTOREEDH
HET1 S ARRENH LMo T,

WA O ROEER I AR D £ 5 Th 5, KIa o B @
Nl & 2234 C, g MG L BEfE i OB EN 5, S
DA MR O IR A © To & HIKABE DS AL, — 50 1B FE
A~ & FIEE L 222y T & 5 (MRAEMBRRERR) . kTRl
AR & L HIT, fiEOARHMIE O —E T RIa O NEER IZAE Y
fF&, —#IEhik & LTRROFEICEGFT S (AHERHE),
— JiRE N CHIIA R BR A & TefR I, SRR O 4 T RN
OWEEHIZRE O VTV D720, BRI S e (TR
Hff), Elob X EEROCMO 1 4FET T OREK R
I ZER D B 553, [NAIEH 2 B Bl E 52 & T
ZORHIEREWALNCT DI ENTE L, ThbbiiED
— AR & L RO PRI T A1, [aONEEHR
(2 1m) D BB O SRIRAIIE & R & DS BET ABREWIZIEY &
VY, DS THSR DR REN LT 5D TH 5,

(RO R )



A03 O EFdEHL * « /NFRBEA ok o ST BE— % « E(RTE ok +
JIFEEE R * - SRR wokkx . AARENLIZRB T DHNE (Th
E7) ODBEBHSHEMEICOVT

THEZIIERVTHBROBEARIIBIT S MNEBOEE
REO—DOTHD, SEIAAEDTCRESINEZTHEZ N
BIZOWT I by R Teox3BnF & tRNAAR—H%—4F
O DNAEEEFIZ#RE L, BEOHISER L ikt 5 L
L BT, MNEEMBICE T 5 HUSAD - ZEM L BIENSE
HEIZDOWTHRRT,
SERAVWERNBOZ S IIREEBBRREOHIKER LR L
», Pl-EEES 2> TRY, ThoDiENE RS
BERImbOTIIRWI 2R L, WU (2444
n=8, 044E3 A n=7), EM&H (0544 A FTA—5A LA n=8),
HEE (0543 A n=7, 0545 A n=13) OFNELERIZS
WTEEHSME RIS E 25, HIEBSESA L
BT 2EME OMIZEEEN Lo LML, WTho
RNBEFBICLAEERENR bNT-, Cavalli-Sforza &
EdwardDEEREIZ & 0 ERROFENESER & 76 B AR F O Hus
EHOMDOEBREAZRHEB LML 25, TEBOKNE
2EFADORICEBEIZR SN0 T=—F T, LEEOSES
AR T 2EM L BEHIEL, $-EHHORNET
RGN REOHIRER L Ko7, ZORENLFR CEHO 7
HEIHRNBTHLRIICL YV HBENERE LEZON, 4
BV T NEET D L CRERICB T AMNEOCTENH O
NI LHIRTE B,

(x FRPTEIER, ** BUKHEFERE, *** iAW KD, ***+
FRAKHEREREE)

A0S OREILIZRETF * - FFHES ** - LRFER - KE &
wrxk o BARICEFTT AT A/ Y Q&M IR

BET VBRI, BHENFHINERTTA ) Ok
2, =8B THEBL, AR LTRHIAENTWS
BEND D,

ARFETIE, ZOMINCEETTITA/ ) #E&EEM (b
Yl - A - OE - S - PR - NER) oREL, B
EMPRARD-D, Ha— FITSE@E TOSFREMT%
1To7,

ZORR, FINWAEBTTATA /) VIL6ET, ZhETHE
ZONTELEICESEEOF O Z L AURE I i, il
TRIDENRETEBT LTV, 6BND>L, HFRET
XD 2BOLT, BYDABIIAATFEDL LTHFED
AHEENE Y, £, BR2ETRZ EMIT A, Y D£<
WBHEEYAATA U L, ITSEETR—H L <{FEEL
BERSTHDZ ENHBA L,

WETAATA )V EEEDTRENRINIFINT A/
YizHoWT, ERITS L ¥ bEEEOEWE=— F5S
spacer SEUSL % L\ B IC EAE A2 AE M BB AR 21T - 72

ZORER, BEYANATA )V ERNNT A/ ) B EHIC
KEHEN, FRhENBEREICR -1, ZORTEE L OEE
MISEEND, FIT A VITEBEY AT A/ Y h bl
L, ZLTEOE I MELREE TWHDO TR
<, HEALDORERE L o7 1 EFSIHEESREICEE L7k
HEL, FNAREE~SHEET-EELONT, (K-
B, o (BR) VEEERRF, ***BAK - MR, 2o diK - AR
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AV OFRARTF* - HEME - ILE BIL D *** - KREFIEFR *+*.
FRFER ***** . mABRIRREICBITIEHER YU THE
(Sargassum BJB) DOHFIER & FRMAIZONT

Sargassum BB DK FU ZHI, BAHHLEBAEIZILL
DAETHETHY, BATHERBLRERICZ<EFTLTNS
FHEDKRF U TETHD, MBS TIE o0 4L
B, WAKBRMNBELLERTERELTETEY, £ L REY
WEHEDK L ZU SEOHFRMABEREND L 1Tk
T2e T ZTCAMETIE, BHERCZ U SHOSRIER L &
BMAZBASMHZT B0, HIEEFRIBOIKEGEL L UEH
BREOBELETH I ELREERITR> 1,

PRI TI1320024E5 B2, BEE TIIBENOKEER L U
BRENHEEE 1997 EB X UN2005FED 5 A, TRFhRAE
{11,

KFECEBORREINT-BEHFERFUITEHIL, 74 F
I, eV EIBLOF LTI Thot-, 7XTEI I
NECTHEBNTIMNEESER IN TV ILBE R o7
N, BELTERTALICR-TERY, HFAERL T
7o 72, =PV EI/BLUF L AT [T HEEIZBWTH
D TEEPHERENT- BEBENOKEESBLUREBRET
1%, 197EORBHOSmELEETHE, 7T OHH
WMERE=JUVEIBIOFUAREIOHFRMAREH LML
fpolz, ZOZEND, MAERYZ T TEOFBRMAL,
IZI0EORIZALEbDEEILND,

(BEK - BHEIE, »HHAR, FEK-H - BARERE,
wkk UE T8, **++* BAKIEEE)

A06 OGS * - FIFHBET** - ILRFIE - ZEFZ -
BHE e GEBICEFTTDORAKT A/ VIZONT

BET7AYVBIRIERPOBRBERKICEFTLTCNT, AT
150f, HATISEAHREIN TV S, ME, MBEAGES
ORBEER N RNVEBEEDORIZH DESBE 0 %D iEKHL
T, RYTA ) VIZEP LB EERE LT, ZOBKOMK
SESFLIEE A, HERENBFOFIINICLSTEN
Lbhot, HIFREMITICHBWT, AKIIEEY I LS
VBETAVBIZEENDI LI ICMEL, BELL, T4l
THEB LTV b OBRKBICOMBEIER LD T LE
Zbhi, ARBEETHLT AR TIE, WOREDEK
WTAEBRBREINTVAEN, Eo7-<K DHRABTOEETH
LI NE TR, ARRTAYBORAKEE LTHAS
LB LW,

ABFZECid, AR DTEAKIE A SR K~ DB E LD F
AH=XLEEAEZBRE L, 1) 30%, DW, BHDKIZK
BEELEOEROPE ; 2) TNTN30%, BRHDIBEK TE
ELEBEBTORRELTWAZ U BOEREZRNI,

EEROBEMN S, RENDW TIZAEBF LR ARERE, 30%0
TEELEFIRLERRNELS RoEREFHALNIZ
teotm, F-BHOEAK THEE L 7ZERITIL 30 %DiEK THE
ELHO LB L TCEEMICREESEML TWE F X
JENHER INT,

(xdb - BB, ** (BF) HEHERFE, ***@ILK - VBFEEAEM L, ¥+
bk - Al
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A07 OFGHIBIRE* « FrHEEEE +* - HETRR*** -
BT HRTET~ /Y (KFR) OENERICBITDEREE

M7~/ VBO—KTHE T IR I7ET~ /) (K
DAETES 2 ENERIC L > TR, AEORNE T3 10-30
‘CoHE A (14L:10D), 45 A (10L:14D) F CHRIREIZEE L, &
MFEOERKITE R FT25, 30C, EH FTIE20-30CTR
DO, BT D SRR TR E~EERE L
2o 10-25°CTITEREITRE S KE L, 20, 25°CTIIHE#E7
BE2S, 10, 15CTIHSEB»OERTFOKRHEMNEDLNR
7. 10°CTIL 16 @ BICHETE, 18 BB ICEAIRTFEDOIMK
DBED LN, BAMFILRREICKE L, LaL 15-25C
TIE20 8B T b MBEATERMBOFRITRD bk o7,
10-20°C CrItsaE 11 @B 5 S F T (neutral spore) DHH
MWD b, BHRTFIIIEREICHEE LTz, 30CTIE, &hia
FREEMIT 10 HIRATREE £ TOBIREICHE LIZDAT, 4
BEETIZESENOIMIEE TEELTEY OMAEIZREL
Too & LTAER LI- ML O RREE IR TBLER S
iz, THITEEIALETE (apogamy) & E X b, ZOMKIKE
DB FEN OB ON-REFIEREBICRE L, R
UL TR Tn=3, AR FEAET2n=6 Th o7, LA
Foz e ho, AEITERE L RRE L O BBHARIZREIT
VY, EEREICETF, PR, EEATE L Vo BRAR
EHEHEEREBF OB THDIZ LB bhoT,

(* TEEOHMAE, ** (BR) MEERHE, *** B PKHE, *xxx
BEAR)

A09 OPhaik-Eem Lim*, Motohiro Sakaguci*, Takaeki Hayunda*,
Siew-Moi Phang**, Hiroshi Kawai*: An account of the molecular
phylogeny of crustose brown seaweeds (Ralfsiales, Phaeophyceae)

In 1972 Nakamura established Ralfsiales to accommodate the
crustose brown seaweeds having isomorphic life history, crustose
thallus structure and containing a single, parietal, cup-shaped
chloroplast without pyrenoid. However, the validity of the order
has been questioned by many researchers because a number of
exceptional taxa were included in the order. In order to clarify the
phylogenetic position of the Ralfsiales, molecular phylogeny using
rbcL DNA sequences was employed. Our data showed that
Ralfsiales is not a monophyletic group but contained three major
groups: 1) Lithodermataceae; 2) Diplura species; 3) the clade
comprising the members of Ralfsiaceae, Mesosporaceae, Analipus
Jjaponicus and Heteroralfsia saxicola. The last clade had common
feature of a single, plate-like chloroplast without pyrenoid in the
cells. Diplura species showed sister relationship with Ishigeales.
Lithodermatacea was the most basal group corresponded to the
“RalfsialesO. From the results, we propose the amendment of the
Ralfsiales contained only species having: a) a single, parietal, plate-
like chloroplast without pyrenoid in the cells; b) intercalary
plurilocular sporangia with sterile terminal cells and terminal
unilocular sporangia; c) crustose phase in life history. Regarding
the ordinal assignment of Lithodermataceae, a new order needs to
be established.

(*Kobe University Research Center for Inland Seas, ** University
of Malaya, Malaysia)

A08 ONMBEHEEE * « JIFFHEsE * - BHMAER ** : BRATELD 1
J 71U Peyssonnelia japonica 0 53 B HIHFFE

HA J F1'T Peyssonnelia japonica (Segawa) Yoneshigue (%,
HTHEORER/NAICEEL, BABRIZES AWML TND
BRAETHD, ZORIT, 1941 FICHBRTET»L
Cruoriopsis japonica Segawa & L TRl S =23, FERERY 72 ¢
BOBFBRHNPREND ATV /I ATRBIZERESNI,
DD, AU ) HVBOEERET IBRICERER, KEME
BPRBEOETERE ORBLALNICSA TV RN, £ Z
T, A4 TR (USRTFE) L ¥4 TEMESTRARRE
MOFTICHRE LR BEMICBIE LT,

ZORER, WA 7T OBREOEREL, KOV RV
R DR &N Tz, BBEITMERERM T, MERED AR
BREALR<T VY ARSI TV, RIETFEIT, #iE
AR ENBERANDS, | ~3ESFRICHEEL T
7zo FTEAITAETSMBOMORIRIZEE S, T
FROFERT, MR DKM — RO FESLSGIC
BWAETD (P dubyi®l) Thoto, 7o, BEEBICHRD
RN, BEHERIRONARDPST,

E I, AHECTHL NIRRT h A J BT OFREME
Bix, 77N 1984 FICEB S L7 P. boudouresquei
Yoneshigue & Rl—Tdh v, BELHAOKRE X HELILTH
5=, ZOBKIEIHA ) HTDY ) =LTHDHEEZLN
5o
(fEX - NHERE ¥ —, **dLK - BRE - AR

A10 O Etienne Jean Faye* + Masayuki Uchimura* + Satoshi
Shimada** » Shogo Arai*** - Tetsunori Inoue* * Yoshiyuki
Nakamura* : Reinstatement of the seagrass Halophila euphlebia
Makino (Hydrocharitaceae) on the basis of morphology and ITS
sequences

Identification of Halophila ovalis materials from various parts
of the world has long been accompanied with some taxonomic
uncertainties because of morphological variability. This situation
led to the hypothesis that H. ovalis represents a “collective speciesO
which may include cryptic species. Recent studies applying
molecular techniques to the assessment of phylogenetic
relationships in the genus Halophila also came to a similar
conclusion. In this study, one Halophila species from Japan,
previously described as H. euphlebia and later treated as synonym
of H. ovalis, was critically re-examined using molecular
phylogenetic analyses of the internal transcribed spacer (ITS) region
of the nuclear ribosomal DNA. Morphological examinations of
vegetative and reproductive structures were also undertaken. Results
obtained from both morphological and molecular data, combined
with a critical review of the relevant literature provide support for
recognition of the plant in question as being distinct from existing
H. ovalis species. The entity conforms to Makino’s description of
H. euphlebia. This raises the current number of Halophila species
in Japan to three: H. ovalis, H. decipiens and H. euphlebia.

(*Port and Airport Research Institute, **Creative Research Initiative
“SouseiO Hokkaido University, ***Marine Algal Research Co., Ltd.)



All ONHEEF * - SREIHESCH* - ENEERICBIT 5 KRR
% Cladophora glomerata DHIHFEAE & Al

R RER % A D — R RAE) O R FTE T, 1980
FRE YD O KBURIKEREE Cladophora glomerata DE L\
ERLEUIFBEIN T3, C glomeratal IR DA E % B
IEIIERT B, T2 L > TREDEETH HEEER
BEEORRAEEL, T2ORRICERE S RIFTAMHEMEN
Hd, KEOKRBEEEMET 5120, EFELCARE ML
EELIZ)ZATHEELECLIZLPEETH D LE X, 2004
F1ALVENEREZRFB L,

FIENWZAET 3 C glomerata % KiB 15°C, 14 BRRIBAHA -
10 ReIRE B, JEIREE 110 w mol-m2s' D&M T CHE#LIZ L
A, KRB TEETENMK, $5%E 89 R THEFIK
HE, FBEF%, 12 B C2HMBIZHEAE, 22 B TRAREKL
FERROFREIZHRE L, BFEK S0 B THE LI-RwREI0E
U7z, BB LB EO | HIRa ) b i S h 5 EF I3
HMEOKRE SIZ& -2 TEY, KEWHIIETH300ME, /han
MR THRI60ME T o 7=, WFETF O ITERACEERIA, HiEH
F2HELABEOLOBRER SN, 2EOLON L
n&BEINT,

HEMROMERNBZRTDBED LA 7 FRBOIKL, i
IKEED C. glomerata | IEHREDHZ THEHEOZRAB A LR
LEZHNTWD, AIFFETIE, BEMLOHHBEN-H A X
DEZRZ RN 2EOHEEMALHES T 5, BLER R HEHEAER
MITEN 2B E L0 THET 3,

(* EETRIENFRER, ** RIEERKZRERFE)

A OFHEEF* - LLE B - SHIUR» - ABRK-F
HBAE - BBEF B+ EEKREEBETKBOS)INIZE TS
FXFEXI DEFTRR

A % FE XY Nemalionopsis tortuosa Yoneda et Yagi (11940
FIZERRBERCTRARINZEHINTH S, LMo IFR
BIOWHEBASIHTEBTIERINTWS, HBORE
1, TTIRBL-LDEZEZON TS, 2079, 4
IR AR INT-EEREEBETRBEOKE)IIKRZENIA
XFEXIBBOEBTHTH S, &)I11%, EHENOFEKHE
KR ETBLE400mD/NIT, SERNIIEE Y OMEIZK
Eahni=,

20055 BIZBNIZBWT, KB L KEDORBIZL->T
REXEFRES L, EYOBEICHEELRE L, A%FE
A7 EREL, BEBLIUCERORRLEREZFHAILE,
ROBAHIZBWTARBIIETET, VIEX7EBO1ED
B 5% THEF L Tz, KIED 3em £ TOLBBHFLEO R
W EREIZB VT, BIROHEREMR 2L, AXFEX71EH
E+~10% TEF LTz, KIEH 40cm F TO LLEAIHTE
DOBNFFRBIZIBNTIEI L7V — hD LICEIRSHEREL,
T EEBEE30~100%, A FFE X7 BHE+~30% THh
FLTW=, TiiZiE, A4 Y UBREFTL TR, &
XFEXZIIEBL TR, ABOFEEEIL, =
7 Y—bENBETHHT, EROARETEER 344.6mm, BRE
7.8mm, E#X0.7mm, P OATEILER461.8mm, KFE1.4mm,
ER08mm TH Y, LHOBEIIRFET, TROBRKIIRE
Thotz, CHEERH, ** 5K - bR £MRE, »+ERH)
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AR OFHifnE - HEFE - BR)IHESE . ERHFOEBEIC
BRETRI =IO F VAL B4 FaE ({KFR) DELR
HE

ZO3EM, MKEDORERHULETHE = DBICEE
THVAITYBELY=vIdueRE 2L 04 T2 (RFF)
IZOWTHRELTE T, &, FNNEROBE NS R-oMY,
KIZBERBROHEFHOM TH 7. % 1 HE OHREDKIZE
TEHOHBEMOGLZNL LELOEFEL-EREL T
e, REE, AN I AE CTERTERAEITICHSA
BicEAE, Y=UEREL, TOAERIZHSL, BEHOB
BEGITIATEF LTS HIRERITIY A/ HTuED
iz, ZEOKELFEL, TORIZIOAETFTAHI VY OD
—HFERMEL W, TFEDF AL A T uELINET
WEINT-F VAL HA DT L AECEABICE—B0E
BEROHIREES O — 2 SEIME SO UT, Lk EER H
DUTEERIK & A2 o T, BRI IRTOEE L
LRILTH 108, TEOBKIZIVW DMhOETREL>TWH
oo T, B, BIRIXFEAESE LR, B2, B
SAZ IS, ARBA L REIE T L 30 um BB X D T L A
WV, FIIRETIE, I0A THEYEPEEIZFEEL W=D
WX LC, FEEOZNIZIOAICITIZEALEMNFEERS Z
EWBlemol, BEMMEHEFLLZVWREOFE R
Dermatophyton\Z{l7= & Z A b & 572753, Dermatophyton3%
BIREEICRD0IZ LT, HEKIEI—EThoTz, ZhE
T3HFHDE AL A TRERRA—BETHENE D niks
%, BARSHOZ A4 A duEe B L TRHRRBEHELE
W (EFERK - E# - A 9)

Al4 O&HIFHM - PAER  ARBHEX L & DILAREK
TEHEINE-HTEY IO 1BIZHONWT

HREHIE XS & OILARIK, #HO2H 0 BiTFEER
v vaviREREBLIY, XA LIZIZEALRS
NRWVERTICH D, ARRICIE, BKEbE, ZOKMNFKEN
BRI BB, HEDIL, 20034E 3 A2 ZOARAD/)
JIRPHL TR 2ERATIRT & A CHREN TV RWFEDLE
THHHTEY I O—F& (Batrachospermum sp.) 3B AL T
BIEERER L, ZO®BI, KHICKE EEE) BRL
n, ZOFETABRADO/NIRLIMO ) IRWEBICEE L
TWADRHERENT, ZZT, ZOENDL, BEBEOCHER
LHEROBMHEOERBELICAONDZHEE, BT, EBIET
B OB BEE L TR&EL, £/, £BBHOR
BEAHRB-0, ROy 77X MERAWT, 2B/
JIRM T, EERAS THRETOSMEELROKEFRHE - AP
DINSREMRE LT -, ZOFEIZIL, FA-5HEDD
HLERNLD 3MEETIOROERNHER TE 2, 2004
ELABITBEABHEBLTCLE 728235, 1S LME
BARONAoT-, £722005 ELHUTITATE & BIOBHFTT
ULVEBDHER SN o7, 20065 1 ABTE, BEBEIIR
LATW, £, < RERICEL 3 KRELZARO%E
HEOFENRHLENR- TS, ZDLEIIE, ZahbIDE
NEAETE D LI RBENMEREIL T IhRWIZER SR
BBERTHD, ZOBLABENOREDFRELZHFA TV L
BEHFE LTS,

(FREHE X SLEA P H)
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A15 O B TREME* - R RHE ** : EIRIRIGRE TR L2
DRIDH U A ATEE DR LA AT

T A ATERIBINREONBIE b AMNERICE S LA TE
BTN TS, INERHSHEITRBICE - TRLS
7, 19994E LA, BAT W ANBHELIZZ L~DORFE LT
BRE» OB ME R REEG OEHAERENLROONT
W5, 2T, BNEHICEBT T2V I ANLARRTORME
W L RBEARERTAZ L2 ENE LT, 2002E ICRIBR
HERVILIERERIR, 2003 EICERERER - —ERIRSE -
HBREBTRAVIAZREBL, 2o 2BEL L-ES
DEBRBRELIANOBEIA T TCRUBEROEEINE T
1To7=,

2002 EICHEFE LI RIGE D b A RS ITIRBKIEN 200C %
BRARMET TOLHFEORENRE Lo, EBIEBT
12 B AICTESERD 130em £ R Y REEETBK LZZ
LD, BREEUREED RHINHENRFRETH D Z LR
BENT, 2003 HRBEL-ERSE - ZHE - FEEV D
AREE CIIEHEENREKR138cm & /NE Do 71203, 200240
LAEREE L-BIKEY 1 AEE (F2) TR 12ATAET
150cm, FREHIE D THA210em & BIERKRICEVEE 2R
L, RHIREAES & L COASMESHER Sz, 20034FI2
FHE L7-FEE D 10°C « 15°C + 20°CIZ BT B B AR K& Ok &
ExREL-ER EHICLPALMRETRD NN
7228, 15C L 20°C ML A REE ILRIGE (F2) RUHNRE
T 71 A TR ORRENRLRLEVMEM Z R LT,
(*EIREAKENZERRE L & —, ** () SALKKEMZERT)

A17 OBE—8* - IKEFHZ ** - RIEEFA* - EREZ* - Il
DR - BRI FERBRRICAET T 88T~ b
7 A DA~ RE

7 ¥ N A Eckloniopsis radicosa \(IFEHEEIRRIZEIT S
H—Da 7RBETHY, BERFICKRELREELZEK
L, %=, TUOREFHABREYVOER L RoTW 3,
AR TIIRMERICET T 572 b7 ADNARK- LFFHED
ZEMEBLEALMNCTE I L2 BRI, FERSKZHEE
DOKEIOmDOAMER TEA 1 ERTFEEZREL, Tud s b
A—E—E AW HEREEEZRIE LT,

KA -HFEICEAT BT A—F —iF, REREE LK
SREE & OBREEEUL Lm A - X H BRI ARl L TR
Wi, HABEEIZ 200~ 400 1 mol * m2 s DNIRETH
EAFINZZE L, 400 z mol * m2 - 57! £ TP TIFRIEEE T
ROLNR T2, Pn CLfafnfitEBEE) 1321.0~325
1 LO,em?h!, R (BEFPURERL) (£2.6~73 u LO,cm?h!
OFEHFEANTEB L7z, PniZ6 ANnS 7 AT THEKXL,7A
VBB 2 EABRD S, kil (WHNEEE2 525
EAR L BN REE L2 TR TEROZEANLRD HND K
FRPE) 1%59.7~94.1 p mol *m2-s!, Ic CLAER) 1363~
164 L mol *m2+s!' Thot-, [c L VKD AMHERBENE
1%,0.5 ~ 1.4mol m? day! O#HEHMIZH 7=,

CHREHE L X BHRKERA Y & — 1L E R KERRE
At o =BT AREEA T 7 —)

Al6 OMEEEN * - ZRERR** - B8 &*-#i)lfTE*: 8B
B H 5 A D A DENRTHME

PHS AL HDANTHERRERITN S ERBEEEARL,
AREZENC L KEFHICHEETH S, MEOEFTKIELE
FRCY AT A, RO A L ENENRR D, Y HF AN
EFCABT CERVERIIIC A L O EH S IHEFORE
THDHEENTWVEN, BV ANERINCAEBS TELRVWERIZ
BALMIENTVARY, KFFETIIIN S 2BO4AEE LR
EOBRWEERHTAIERE L TKFTOENBICEE L, mfE
DENRTHEDOBNVEALNITEZLEZEMELTIT-
7

ERIFRA LV I AR ZEREEHERE T, VA
—ERBEHREG CRE L, HARE) LG LR -EBE
FERENTEEL, BREIEELE12mOSBFELE
BRI, EARBORIEIZIIT 7 U AREER LT, %
A RBEEROERSFMIE, B 200 pmol m?2 s, FEAH
12L:12D, /Kif 15°C & L7=,

YH T AEH AR TEANRIZEOEE b B, KIE
F2mICHYT 524 Wm2OBENBETERICHENRS
Ndot=, ZHiZxt L, B Y A IKERH3I miHEY% 3 51.22
Wm2 LA EDO¥EARETAL, EL, AKBHSmIcAYT
5056 Wm2LL FTOEARETREEICER LZ, LIzdo
T0.56 Wm2DENRBIZA P ADEBTBRTHDLEEZD
Nz ZNHOEND, B VAV H T AN
T AHMEMENT-DEFFICEBT TERN LD EE X BN,
C=ZEKXK-4PHER, »* ZEBEREEIEE )

AIBRHFSE RELBINRICEFT T HIRATEREBE DK
B R

B THDOT F A (Agarum clathratum Dumortier) |3,
JLHEE R OHI - REMF IR DA THa 7 BEED
PTHRGRVKIEFETEFTT D, £/, ZORIIHERS
WO grazing  HE Y FTT, BoEOWETIE, BEHEE
DR L LTHREKREN EBHALNIIR>TE, —
iz, MEOMELRIIKELRIZ#ESTHRTIZ En
b, 5%, TREINDITELBIHEI KBELFICE-T,
BHICEFTTHBECETRAKEILRL, BEAFRLE
LT3 LnFRIND, o T, £EFRRKEMLICET
T OWmEEOEBRARENRIL, KELEFOREBEL LV BEJE
T DFIEORBICL —EOEBRBIHIHTE S, T2 T, &
MR TIL, REEBRFEOERFMICET T L7 T ADOHKEHK—
HEHEEZBRA SN LT,

RARCEBTTHIEFLEAZFORTENSEV RS54 2
7 IROBER ZMEHIAV, Bx ORFHICBIT D HERK -
MERIC L DBROKRM - BINE Y T — 7 BIBEREBIC LV
E LT, KERBUEE & HEE & OBRE UL L A KN
HHBIZEBL T, NI A—FERDILLEZA, TTHADI,
fE, 1, CtRifER), FErPIGEEILE O MICEVEEZ R LT,
Th o ORI, RETOBE R ARET CTOMEEEICB
T, KV AMDTHEEET 2HABECROKERFEEL VXD,
(Oh) KEREWIEE ¥ — - L ERKENFER)



A9 OFBLE* - MERK** - HPRER* : KAUBET 7
ADFEEEE, Y BB ORIEE O B E1{L

BEICLAMEE L ) VEBEORILICET A RE TS
2, KREMBEZ AWI=EFIZ v, KFETIZT 7 A%
AWT, BESHOBRINEDE, AL, EHELEHE
L, FRORNELHET I L 2B E LT, SHILH TR
ELEIEUEDT T A DRIEDFIRE, P, LHa e
L L, MYEEE S0 u mol/L, YV »EEHES u mol/L, /KiE20°C, B
£ 100 1 mol photons /m? /s, B 12L : 12D, @KL, 48F
MEETEA, 3 BRRAEL-,

HEEE T E I SE0mE, &, BRI RIGEE R L
~. AHIOIZ) BEH LV &L, XYV BEXRITA LA
HWRABETE -, 7=, EMoKIIMT Ty oRb %
BELE, )V UBEIIBWT, RRICEICIZERE, B,
EBOIETEY L2810 BIZIZTEARRETRL, 5L,
EMOBICHELREZIZIRONRL Rol- BHIZ/kb L L]
L, A LR Uiz, EEIZHS W TIEI0 B IR
miagEIn,

T T ANFERNRFOEREICH-D0, KRE, PEHOF
WIRIEENRERLORIL, ERO-DOREEZH > TNDH T
EBREZOND, £, WHEEE, V) UEEEZRINT 21812 T,
KDY BRI UBRDORIGSNIEIZRD Z B ghoT,
(CEREEX - BE, v EREEKR - BELEE)

A2l OFFFHE=F* - Bl E* - )IERS ** - #i)IHTE*:
)Y BRI D FREE RN

ARV B3HYE ) BOBET, AATIHIZIEZENIC
DFLTVD, A Y E—Hug TRAICAV b, &
TRESNDIEORBLRLON TN DD, TOERHEL 2D
EBARFHOFTII DRV, KRR, ~ Y DERNKE
ERIERSL O ODOERIMAELH/DL L2 BHE L, "N
7 Y BEREORBERIUZ SOV TR,

ERICAW S ) BRIKE, ZERFERRENEET
RIFFERSNTODRRE-BREPORFSELLOEH
Wiz, AR DEGENO,-NRE & B#PO,-PIREZRD 5=,
NO,-N i % 0-1000 uM, PO,-PJREE% 0-50 uyM 2725 £ 9
L5t AT, EEREEL RO, £/, 1H
D NO,-NWULEES, PO,-PRINEEN 2 RE T D=, WHEIE
TR Y VEEE Z R 2 1/SPEST EEEIRF I NO,-N 50 uM,
PO,P5uM EZEML, 3B/ T LIZNO,-N, PO,-PHRE L4R
wAEREE RO, H#IE, 20°C, 12L:12D, 100 pmol m?s™!
DEHETITo 7,

R OBERE L NO,-N 5-1000 uM, PO,-P 5 uM TH->
2o SEEEHERINEIL, 1 BH7Y, NO;-N T 1613 pmol gdw'
d', PO,-P T 159 pmol gdw'! d'! Th > 7z, BEAEFRHH O
WIGEEIZ T AORICKE < EBL, BABOERICHEH /2o
7=, MXEREEIIAYTELS, BHTIIEI -7

(* ZEKX - ADREIR, ** RETKER)
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A20 OFMIGF* - HEEER* - IROBE* - FHFIE*+: £
LHERM AR T DR T L AT R EE R & D RIS
DHETE

BRI S THRIT—REEZTOIZOOZFAF—REL
TEETHD. LEBEDO/ ax Y T BETIINLEEE D
EFHEYARD LN, THIERE LS ST T EERE L8
MIZ L > THERR SN TV (B 5 2005). A FEiL, ZE L#
BN/ axX) T 0—RAEEICEZ DHEBLTMT I
2, FOXRBUVEHEABAOAICTE L2 BRE L. FiE
LT, EERET aX VBB AL LEEEL-2E
(Melosira nummuloides, Cylindrotheca closterium) D¥EERR % ,
EEWREY L LTI (FE Y ud A ) 2FEREN
v, BEEEE & ARIURE a (1) ZERITRDT.

FOFRER, CHLat T TY at A FOBENSENBICfE
WV, BERELLEL 2o, CHLaBEOBEMIIS L TH
R OIEEBEEMICEL ko=, T Y rd A bO
BANCRT L TIRBIBRICH - 7 BRI X 2R A~
M ECHLaDRILE & TE— 2 &R L7223, a,(675):a,(440)
tkEEEY OFA FOFRMEE L EEMEETHRS & C.
closterium TIXFNF10.64, 0.43, M. nummuloides TlZFh
Z10.82, 0.15 L BMBRIZ/h S <, BMREICIIRIND K R
R Z EDBHLMTH -7, Li=a- T, ZELHEFEYIC
HEIINREL BTN DHE, BICBEET 0o RN
T2 ENRBINT-.

(x BEFPUIKHE, ** KEREMEEL %)

A2 OBRER - EHEER - £
BUZBIT D HEREDDOZRE

- BINTE - RO

BEONEREY, FIZHERVMEHDO~ = b —1 L
IBEHETH DT IFT 57 L OABARBRZHREIZASLMIT
HIEEREHEL, aLTROBIIRA, BHFT A, Uh R,
RUFUSHEHOLANREY, EOF, THEIEHED~
Zh =TI FTUDERROEHELBLYL, ZhH6o
BEORBMEDOBURZHOMNMILE D E L Flh T A
DSNTIEHEREFDS IF5 EFRIZOVTHHRR K
BRI RABBEOBERICLIVHEL, XEREYOHEREY
720 OEHFRIZHPLC #AWVWTHEIE L=,

2= b= MI6RETRTOBETERBEL T2-20% ZF
ENTEY, ZOEERIIHNTA, Ub A, B UFTIIHRE
BREGELERLED, Y HTA, A RET, THEIT
IZEABR R BEH TR RE R ol TIT T 6ETRT
DBETHBRAESHELEILE R L, AV ALTAIL8.0%,
FAI9AIZ22%, VHAIF6RIZ14%, FA/NNETITI
AlC13%, EPXITTRIZI6%, THEZ IZS5SAIZ40%
LI NLDBEDOEBIIDOAIIEL EEN TV, I/
U TIIEBIRE LS ENTWRNoT, T A DORI%E
S IFSUoEERIL, RROHTHSTAICTERELTEK
FTAHHEMOMETERETHD87% 2R L1, ZHbDRE
B, BEONEREDD ) bEFBREETHDLTFIT T
IIBEORADT- DO R AF—RE LTHAINRTVD Y
DEEZBINT,

(ZEKX - £9EIR)
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AV OLHER - 2RERL - ABE -0)IfTE . BBETHE
JOERICBITAHTIIFTT v = b—LD&E

BEDITBEORBI == b=, TIFTFTDE
HEBKELS BT D EEZHLMNT L TE =, KFRITF
VEOSETHES ORBRBICBITANERENOEEEE
MERER, BB, AREBBAIICRET D Z &I2X Y, 4TI
Biisd<wr=r—nN,F73IF 7 0 DRENEZHALNNZTHIE
FEME LTITRb, #MEHZIZ20058E4-5 AIZRE LT
THERBESEZRAVE, RELEEBEEHALI LIS
T, ELICAEBK Y SO R EERTH L TE
BB, ZhoREONRAREDITHPLC 2 AV THtr
L7,

HFHSRR & FN LA DEALIZ DT T Lz & 25, 4
FEERAL TD < > = b— L EFRITRAE FIZ 1.4-14.9%,
SIS UEERIT0222%DEFATER L, MHETITEN
RonRdol-, L L, 48 OBEMAEREBRK Tik~vr = h—
MiE20.6%, T IF 5 1504% ThH Y, MEEATERIR TIXE
HWEN3T%, 25.9% Th oz, DI &M bMEREATZRK T
ERTONAREDRRES RRDZLENHALNLERST,
WIS, BELTEBEZRENEST LA, 73703
31.8% EBBICEETN TV, == h—LiF02% VB
Tholz, TOZHINEERL, BECHEITIFIVER
ROBLEFTHAR-L 25, HHEE 100uMm2s OEEESFHT
I33E# 10 B B TI13%ICHD Lz, —FH T, BEPTEEL
EZAI0BBETRS%ICEBLVTEHLOD, ZNLIEZIZ
EAEE LR oTo, TRHDRERL Y, MEMEATEIRKIC
ZRICEENDI T IFTTUVRZRINOREFED DOV
XL LTHAINR TR EEZX LN,
(ZEKX - £HER)

A25 Walt Dunlap* + ORERFIK : Bacterial conversion of algal
MAAs to mycosporine-glycine and 4-deoxygadusol

AREOMEEL V KEIZE S Z LB TE 2HEMRINY
' palythine, shinorine, porphyra-334 % Mycosporine-glycine (M-
G) X° 4-deoxygadusal (4-DG) {Z convert T LiX, natural
antioxidant& U C& MM T, {LHES, EMEFRIERICZ OF
AMFREL B LEXLND,

2003 41 Great Barrier Reef ¢ Scuba diving (2 & W& L7
Yo T M, SV, RO LY o8 LB 183 ED
77 ua7 ) Y b L izshinorine®M-G, 4-DG~®Dconvert
HEHEMETHNT, ZO/RBEM-GLHRTES &, 4-DG L
2B, IO EERZICRLIRY, LK OERIIPC-
2 lab. IZTITo 7=,

EiL, 26 Dbacterias A3, ALBET VY ) = Z 5 B - &
gk Uiz palythine, 7 7 & 7 / Y /& Dshinorine, A% £/ Y
& O porphyra-334 % M-G <° 4-DG IZ convert TZ 303E 5
MEFAT-, FD#%, convert D M-G & 4-DG DF5HL - Bk
FEERET L,

(* Australian Institute of Marine Science)

A24 O/NIREL - BER KA - BB R IERE  FLEE I Y » Solieria
pacifica \ZB VB ANV ABROFRK & £ DEEE

HOEIFTE RS (2005) Ti, TEELELFH . Bz
BBV L OEFRD, ZHENHBERECICHEERBAKIC L
DEBERL®ME L, IV 2 EERBARLGrund L
T LTV 2 & 2 A, &R SICHIRO R ER A
R ENTZ, 20X ) REfkiItFEEIV VR 1IETHIL
ZHOFERHE LTHONTWAN, BAEDI Y U TirZh
FTHENR, 50, EBEPIIER ENEZREEFRORK
FICOWTHRET 5, BE»OBIROMERE, i, F—
SF, BNV ST, EhEnERREE LIZER,
BRORERIIE—SBERLE SR OERC LR S,
EHIZENFROEEEmICLEHRINE, LirL, TEOMH
EBDOEATREINZD o1, 1=, TR O MR
REBEDONTNICEL S TEEPRD b, 1-5 umol
miTDELLBEWRET TOREERT L, BRE»D
BEO/IENT T RICER EN DN, TORIRIZH Z 08
RAREBRDOTREMARD LT, RO R ERE N SN
kG L TR L2 25, RSO0 b F = IC /MY
NEALALE, OORFENISEOLNZHROTREREDOIT
100 mmAT#IZE CHBRESER L THRAL, OSRFRED
N, ZORFIZEFICRIE, AR L, £, AEEI, 10
~30CTAEBL, ITH20~25CT TR L<AERE LT,
(RRUEERE - ICARE)

A26 OfF HF* - &EMIK* - (EHEEM ** - REHEZ* -
JIBAF#** o EAREREY **** . o T DL AMIFERICET A0
% — ar7oN—x M, BIUZEDORKDOEEILE R

BETETIZRADEILDT- DI TS & ThRk & 4 5 EEH
DRAVWLNAN, BRE~OEEN LREKAFE OB S T
EHORERF-N TV D, AHETIHI T EAVTEM
RESFRENZAMNT I L2EMNE LT,

ET, aUTERET MY U LKBEERP CEOM, MEL .
BETDHLICE - TEDHELRESYE, 207 X—2 |
BB, RIZ, IV TR—R MEKTHERLREE, HL
VU LKBRE EBIZ2%DRAKICEML, £ ER—X K
NOELDI7uy s OLBILEEZRIE L, £7=, EFD
BEZ600nmOEEREICIVBRLE, 2T R—X |
EWRMUARWVEEITIIES %S TRNIERE L wnwas, B L
THEAIITERCHI 7 a y I BRER SN TIERb L=, =~
TR—X FOEMERZNMNEE T v 7 OFEENPEL, £
7=, LIEOBE LIS, BRICR o7, BAKDIEEZS5C, 25
C, BLUSTCIZHTABE L CRBORREITo 1= &R, IBEIX
BELBDRICEB LR >, TNHDHRZTI L THD
TAXUBOBELRICL-TREIZEEZONDA, UL
DESIZ, TR BOME - BRET I L{ar7s
TKDBELRBRICFIATE S Z EBbholz, EHIT, R—
A MREFOKRRAENEREZ SBICE > THRET S LEE
CEBNEMET L2 Z &0 b, TILX U BRLIS ORBHER 51
LB IREDENTRE NI,

(x BRMBPER, » BREEERR (B , »» Bk, »++ JEk)



A27 OJIIE K* - BHEE* - fRARES ** - FEHRN * 5
BEEE*: TERBEMETREB LLva L TOEREK

20054 1 ~ 5 B ICBIRATH B HH IKm Twa v 7 %%
L, £REBAERT-, BERBROKIRL 144°CT3
ATEIZINIC~THBLEE, EE L T5AIZIR19.6CE 25
Tro RIHIEAE 1T DIN3.52~5.42 1 mol N/ L, DIP0.27~0.39
u mol P/ L THIRIHFIFIF—E T, BRIZ 10BN S 14 5/
~EHEMLE, BRESOER, ERIIZENEN 14.3cm,
29cm TH o=, TOBRERIIEMUET, 2~3 A&
I HE U, BRI RABRARIA P E T L7243,
FORII—EE o7, 3AICFHEBER I NIED, L
hROEINEEFICEM L, BXEEZ3A TAE TEeY
EmL-%, 3ATA» 4 ARaETARRICEMLT, 4
ATANLSAFAETIHEE—EL R KR THOER,
#ig BEE, BXEIZZNFN199.5¢cm (£75.2cm), 11.8cm
(+2.1cm), 140g, 74mg/em’ & 72 o 1=, HALAR& HIDOFTE
H) (R 120 ~420cm, ZEE 15~ 20cm, EHIBEE S0~
900g) L H#kT AL, ABRKEEINITHST, 38 LA
LAERERE D DR L, F1O SN T RBEA B AR
RN, REIZETHA~IEKR LT, 4 AFEITIETHN40% D
BENEE LT=2S, UBEOEINTRD T, BRER T RO
BMEBADER L EIEOEYHIX 203.0cm & 12.7cm THHo 7=,
(r HRMEEKR IS AEBEERE, » AikiAER)

A29 OFERE KA T - BEILRAEBITES#EICBITSY
=BT OIER EBIEOKRE

BILRAZNRZER)IFROKRREIMERE SN TR
SNF-EHE T, e TERAEALAERY, BACABDBHHE
LTALRZDES % (X7 LIRS, BEHIZHE23ELE
K& (1999) TZDREDHEBREALRN L, RETASTH (B
B2 HHI8km) TOMH LS00mIZR ST A VBEORKR,
[Ff 2 BOHECHMT SN 548, /INEIEEASEERICER L,
BN AT ZEEBELRET S ERE L, B27TE=E
K£ (2003) THAREH20mE THENFES ZL2HEL
72o L23L, 20044E8 B, 20057 AR IV AIZ#K L
R D2, EORICKE READOELIRD biviz, 2004
9 BIXEp O RE L ER (BEIEFEDY) 02714 THE
AL, oA EbPRTIREZLIYXIV=DU=fEITLHE
BER, [T BNELE, BICBEMO (X7 TS
AHERPE RO IBAIE & 20cm SL EHEFE L TR D RIZHR - T
W e T = BETIERER Skm RO ARIRHIE E TLARD BN
TSR, TRBEFICIERLEZEZE X LD, 2005
ETAE, (X7 ORDBHRETEHE L TWER, BED
A B ANC E B R THERS KEDRELHE > TV,
200547 A 152 fEfE, 9 A 74 BiED U = (FHBRERN
60mm) ZEE L CARBEE A2 FAIBE, 12.7% & 11.1%
T, 1991 ~94 BT LD [HEET) TRALNE
ADF—2 LH_T2~T%EL, ERRERELVEER
b,

(HsUBERY - RRAER)

47

A28 O #H—* - BEERIEME ** RS EY LT 7 A2
BMOBRBEDOERE

BRERBEEST /) BELITR~ B L EHHEN L DR
DEREFOYNT I A2BEREL LT, 2004811 AiC
FNENIEOERENHSEE L, 20044 12 AICRFE~ R
B DR, KIESm TEREZBEB L, TD%IA
ETEA 1B, BRBREORBIEE O 10BEDE 2 BIE
L, MEEOHE, £RCEHEEL LR LIZ, TOREER, Fx
ARBIUEREES T LICERISAECIERICEEREL,
FREFNREET45.1cm, 134cmiZE LT, 6 B LAIEITER:
W OIE LIAD, 98 ETHEDY L2337, SAICHESR S
HoRkzs (&R, ER, HREE, ER) 2HELLLZ
A, WERLERES IR AESEO 2EUELETH- T,
e REEORE X7 o A LELIL, BELZY, EHES
HFEAERONR 2T, YA ETOERDOEVIIR . R
EHIEFHES L VEVVETRCTHo 7= ERITIWVTNLE
KREBE LD, EHESIZ4-SAICHICRESBEL, 1
REGHORN4E L o7, BEOABRROREEMIILD 2
REOFTERIIERBES L VR ABESESE» o7 R4 R
TEEO 2 REXK LI-EET, EREGOEND 12~
ADREEThHoTz, MBEBORAKERE QLI L) L BRES
DEMORE S26 AT LI-RER, RARBAETIIERE
MR~ REOKILSL, BERESHOZNIZIR~14EL/NEITH-
Too DlEDD, 2BIIERCAR, EHEBENRELRY, 1H
D6 AITIE, FREFNORBENRARE 2D LB LT,
(*REHEET L =T ) v - x* WEERS B BRE)

A30 OFBESTEAR * - BRI TR ** : BRI ILHEmI VIR OBEBE T
WMABHE LD ADERIZONT

[IFU®ic)] ErEiEEiIERTE O mERICE T D A
T, AVA, BH T ABERRERR UBBRIEEDOFRET
HY, BCH AT ATRBEIROBELRTH D, F4EBER
B (R2EMAE CHINEED 0BT HRIL7891ha L H Y E
NTI—#HEE CRAABORBREE > 0 FREAEETRM
50012 HIBE SN, —F, I EEFTHED HBEEET BEIT L 01
FE|2#40ha, MIEITERIRIET, TULHE, ¥ 7 AEDH
BWILTITEETH D,

[B®)] HEMEHEAMOBETSICBE LI AEE
AR LY Y ADERAIEEREEEEMTIZ L2 BME L
7

[$tELE FiE] 9ETHMICNBEAHELZILDRAI S A2 E
XA, 004E3 ARFFERBPOBETRICH S ABNEE L
NEAESBE L, 0146 A ~024F1 A IiZEAEKA
L7 99ERAER()IITERICER 2 %E LEFEHIL
THREOAESND2cmD & ZAICKE HIT T, 0ERAE
BEOY)IPRECERE AN D2cmD & T AR E HITEFH
BILTHRIE LTz BIE LT=A ¥ AT99ERAERED S5 HEE,
00ERARD~EIEET, SHAMMIZAERA~RORE, £
%, ER, PRERTHD,

[BREOER] 9ERP0ERLERIT, E~KIPRER
+EENKRELLEY L, ZOBBICERTIZRDHDORE
DELRDLONEL, BENPOT A TILL2BRLHMS
niz, £EA~ROEEIE, 6 ~TARERLTVDINT~
11 BOARIBITVTI AUBRASBICAER LT,

(* IERR T ST AKIRAE, ** #HRAERRBFIHE)
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A3l OB FHHEE* - RRHEER* - RA) RG>+ - FREKRI* -
BERRIERS *  BETHEE (WHE) (CRT5mEEEL v
=045

NBEOEEBEATEIX, ThETIIEE B, IRV
1) \CBET, 20024E 9AL2A) (CHBEAKRFR
SERTFToTHEN, AEICOEZBEOMRITR, BE
51220055 B0 EA 1[E, FEmTERFR>~E THEKL,
BEAS0m (KEEO~S5m) DEBRAELITV, HEDOEHE
by =DHH+BE L, AEEROERIVENIRZLD
wapc ENLBEICIIEE D ICHAHEL TV, SADHE
BT, BOLERI10m OKEHN2m) £TIEA VEIBE
EL, FRICEETEIXFANRT ) VRBVEREREEZRL
foo KEE2MUIEDHRAICIZIZ 7 2 )R u AREELT
WA, AU I NLDOREIZETIHEA L, £/, 41 VE
JOTELELTEBFTLTWEY I vF U4, Hhithv
TEIFEIES~10 BITH BN, 11 BIZidFa MR L, 12
BiZlE, AVEIZRANR) Y, BLI TN ), RS
IR0, BELMEREOHEORENRR LN, U HEIXE
BUAOB EICHLAERL, BELSE U TER20~50miZ3~
A/ MRS HNT=A, 88 & 10 A4 1 K nf L&
iz, BROBEBERLINT, £, Vo TEDOAE
BB, SRAEH L, BEY L ITLSNOEERIIEr AR
Zrua ) Y PSIRO LN ot £, AT XU =X
FIVERETE L FTORET, HIROBEDV2VEDKKR
(204~ 1K/ msie b,

(x IR EIG SRS, »HERKERREFLNE)

A33 OiLURBLE * « (EfEZH R *+ - BEH F - WY Sy
*konk o SEREFEAR +ekx . T HEK 2RI U - e B ke LR E —
BAEA~DILETEDBIEIZ OV T —

HTFHEAKITAKBLESNERME2BL TUZE—ET, £Ho
ABILERERESVEE THL-H, ANEORE, BE
DIERB EFA RSB TORABHFINL TN S, Fxid
2003 FEE LV, BEMEREEEES ERET) BV THTR
50mb BRI BT b TV B {EE e TR E BT, i
DO E RN CHET AW ERREERL TRY, THTHE
KEFR Ul iEsE EREEEOTMIEN] <, THTHEKAD
KEPEROARIZE X AHE] IZOoVWTHER LT,

2003 4E 8 A~ 2005 ££ 12 A2, HTFHEKIBKRICHR L7
BAKEIIBONTCKBEOIZEHIFE L CEEREBRE EMH L
Tro EESNTHEEATT A/ VEEPDOMg, P, K, Ca,
Ti, Mn, Fe, Co, Ni, Cu, Zn, Cd BLU'Pb DETHEEH
BXREL, BoN-HREL TR ARMEESTR L B
$5&, Mn & CuTZHLA L, K, Ca, Fe LKW Zn T—H7
Bhole, BF T u—T~wA 707+ T4 F—i2 kv EER
BREOERD DN EITo-RER, EARBDOE VO THRITHERK
RENPOREEINT, BEFICRVAERATHEZ ENb
Mole, TbE2ED, RABEOTREFR L BERE~
DEREZF R EIZHOWTHRET 5, AHFEO—ERIL, BA
KEL [REGBERT 7Y U RAGIHEHEREE) 0k
D EMINT,

(CCEBMBEERRTE (BR), ** BMBHERE, ***JLRICIRBT, *xx*
JKIF 7 4 B, oo HmAUEEEY )

A32 OFRAGE * - EAE* - BT+ EEEM***: 5
1B IR B D IR TR O FFi¥

BEOBECHBIETHRNDETLRELONDHR, TOHIC
HoT, HBHEITIZRIFARKRETEEL TV AEELNFET
3, AE, 2 HDEBTIIALNDOEMEIZL > THESY
OBEMERIZNTWS E W) Bl b, Z OEE ORH
3,

HREEZM: (DT ' Y Y R OFRWVEINIAR DA
NZIE, 7o b7 ARBEBEFER L THE85MIIITR bR
7, QBEH—BHICIIe IR VES NEHERAL TY
A0, RO LAAREIC L VERESND, )BT/ 8
T, BN -0 ICxt T ARMZEBR L Y bIEFTICETE~F
CEIDBRETVEL TS, (4) ERTHREEFIT O RKIEHR
W ETET ARERE T, A DRFREIZ ST 7 0 A DBEBRB E K
T35, 2hODOEBEOEHIL, HRICK AMEROTEIOK S
PHEBBWOEBREZHIR L~ RE KB L TWAFREREENH
60
{EAKIE : FRJIETD 7 1 A BB TIE, KO 6RIZT A FIC L
ABEAREMNE - 50, BRIZEHEORETE Y, RO
KEBELEIIBWTRERWI DT A TOHRBEHIRBL TWAD
"REMEN D B,

RO TELE : FAJIETTIX, v =R SR % R T IaL
BEICEBEICZ7 o ANERLTRY, WHhOFEEN Y =HHD
BEHA SR L TWARIBEMNH B,

R, FNEFNROBBOE L B OBRICOALER L
HRTHD, BEOBEFERIZEREEL, TROLAHEEI
% L TWA AR5 Ic 5 B, HHRRIEDO - DI
W ONDEBRBFELANVARETHY, SHROBETH
50
(x BIASR, **FHAEF— ¥ U —F, »** i KH)

A3 OFEEER * - P =FF*+ - FH T B ** . e VX8
FEDRRE L T OEFIZ T T—REFIEOKEL ATEED
BEl—

EEE, AERKIZBVWT, KPR TOE VXRAES %
EH LA L BIEOBEE BN T 5 & & big, EREHY
Wi ORERIZL - TRAE LShZEN, BERES & L THA
TEAAREMNH D Z L ERE L, 4EIL, HEHEICBWT
BEERBRETHLIHEDXERE, BEOEE(LIZHIT TOR
DHIIZDONTHRET D,
fHEXE PEROEFERBIIMZ, RO OE BT
TOBRMEER L=, £z, FBETIERX VU RHEER
FIALTORBBELRALA TV D, BIFHOBNGET CIIEAEE
LG T A EY OV AR VREN TE N, WMEALMER Y
EThd, TERLARKOMENTEIHLOLHFEL WS,
ANIfEE AS%OBELLEZEREL, BHOBHIIRER
I XY —2ER L, I A R iLsmmBENE Y Th o7,
W% 40 BRIZENTHERREL, 0% 1y ARIZENR
KB, IDI27 AMIZBAKE TR LIZLZA, £ED
BT 6 DXL G 4 ~ 54 A TR & 100mm LA EDOZEFER
WA R LU, 1HAICHH L L T2 T 208, (IR
TME, EFEBREOTBIIHERR I N8, RKFERICH~D &
ARITEL, BRAIEOUECEHOMH LAKELELD
i,

(* RoKRAZHE, *»* KORERERR, *** XKoHETEE
HF)



ASSN\BHN : BEBICBITAT7 X3 LTI ORBEER

7 % 3 L 7 Sargassum autumnale Yoshidald, #&H7= 0
B REBVEHIEGICABT T ARV AU IETH D, A
WRFHOKRFZT TEIIZANLFRICHEL, ENLLEICK
RTIENZD, KERKICRRT 50N ETH S,
HBERAORAHCHRAERII T OBEEHEZHERTIOOE
BERERTHY, TOMROEBNEEND, [EHOHH-
BE - EFERBBKFRK - #6558 &V )@, BEMRLFU
FTETIHHNIEEZRD Z EB—BAER, TR ERRLDK
AR EBEDOT I LES THELE,

THIALVEIOERIENGCEIMTTHREL, 7HIZE
ERBEEO1ISemERY, ZhboERK (RESERT) &
TRCAFEBKEFER LIADT-, 98 FTANCIRERO 4TS
RREDATE LI ERER L, £0%, RERT
BaITHNTWEEREBRITIIAETICHE L, RETA
WIERENOH /TR FrEfRET) BEHETEED, 10AI
BRI 25emIZEL, £EROBRVW—HOFERHICEHIBK %
R LT, 128 LRI ER DO ETEBREEIZINE St 4 e
RBLl, FEED ) bEERKETRLI-LOIXBFEIAE
TICHET 208, AFERBKREFR Lo £k, BFED
ENLEIIHATTHREL 7 AICIIEEBEREZA LT,

IR BB OB THEEICEDL TWRWEFTNH
2L, ORICES LT-SENRERLREOBEICI VLT L
T, RADOAREMBOBHEIZE > THIETESLZ LAY,
AEDOKRAR L U2E O AFERRRK BT B FLENE X
bhd,

(RH T SLHEEE v & —)

A37 ORVEBEEE* K i+ - BERKA - ERREE B
IWET v F izt s (74791 OBBERIR

BE, EWRBETYZ7VBRERONTWBOIIKRATEE
MNHDWEZT TH D, WTNHEEOF R RSHERR
Eh, EE# Archnoidiscus ornatus D KREFENFRD AT
b, COEBNPKEMFLE /T T EFEAELARD, B
NTIRT A7 Y EREN, ERMEESTAY, REEIIMBE
WZLTWBA, SRR IRV, EEDLIX, KR 3
HT2004 ELE, 18)IITH 1 #1156 T 2005 FIZEHAB DK
Bz~ 7 9 &2RE L, A ornatus DB E T THIZ, KRT
TITEEOEL, LRSIz hrnb b, £, BEOK/NZ
5T (FEEIcmKBIZCED L T), A ornatus B3HEL T
W2, A ornatus DT EREEIL 2004 5 AITIEL, EO%E
mL, 11 BICERROEET LIz, 200544 AIZIXE YR VE
ZRL, TD%IT20045F L IFIERFEOEME R LT-, KREH
IMETIIME, 5, EBOIEICEL, MEBTIIHE (5#
R OWENWO%IZHEL, 3K%E (1m, 3m, 5
m) ZFANEETIE, KEPEVWFEWEEEZRLE, ¥
72, WTFROHMEICRBNTYH, R (BE) & BECITHAR
REEBRRDENR o7, —F, BIIFTIE, 2t
2003 E £ TEVHEE TA. ornatus BMTE L TV Z L35S
NTWVBM, 2005FEEITEDA, KIFEIZBWTSH A. ornatus
DRFIZR N D o7,

(* ERYBERE - ISAEBE, ** EILRKERSE)

49

A36 OFHABER* - TR ATE** - FTERFA T+ 4% - FRRF 4+
CRAETT XYV HEI DENEETOAER

R AT FEIIERETCOBREOHERENEL S, ENEET
AERP TR SEAIIINE TH </ /FE 72 (Uchida et
al ,1991) & 7 71 € 7 (Uchida, 1993) T L 272\, AHFFETid~<
ALAUTERANTT I RaNTEERE T/ LI-DOTEOH
EARETSH, £/, /7 23XV E 7 (Yoshida et al., 1999) I1Z#%
T, YV~ FEIELETHLRERDOER & FIE, B L UM
LB~ DBEZBELEZOTELETHEZITI,

6 HICEBE CEMBREB LTI AZT T - ¥ Y HE
7 OMERES B2 RE LTz, BIAKERN THRIF - TR I W7
%, Shi % BEE L PESIISHIC TIER A B LT, HEEEH
1320°C, 100 1z Em2s!, 12hL-12hD & L, 24 A %IZIZ@K%
BMAL T, ORIV, BEREES 0.5~ 2L LIERK
Rk L7,

~AZTZII8RBICEROMEEZMIEL, 10 AR EE
B Lz, ZD%, BEE2—&I15CIZL, | HOfEE% 14hL-
10hD M FIcH Lz, BEAIEAMICERR <, FH4.0~
5.0mm/day DEFERETR L, 128 IZITHRKXOEETEEKE50cm
REIEL, 14hL AT OEETIX 12 AIZAETEZRR A FE
RENAVAIITHIILBEIN T,

—F, YV T TRERSy AR OTHELIIZHD
REENRRONZ, BT LERFEERIIEBEEARL, ML L
-EEE L THRE L,

(B PNHBE/RAE, ** B AKRK, **+ B M RIE IR KT, x***
() KERETIEE ¥ —AE)

A38 OfFt fift* - ibA RB* - HBER* - AR E
IR HEIERT 27 v 7 OFEHNHE

BILRENFRINREEDT 7Y (7Y, A7 30
2fE) BEYE (F92ha) IZRRNEEOT I HiRBE Lo TNS,
HEHIX2004E6 ANOCRESAETHIE, T 7H0FE
HHHEEICET ARAERITo -, BEEMICH 200m BTz 2
SA4r (SERICEE) 2R, ThEThKkiEss58m (56
HE) THER (25 X 25ecm) ROT > 7 #REL, £k,
BEE (BEE/m) RUKBRREZFALD L LbIZ, #BK
ZEEBL, B EMBE (N) S ) VEBE (P BELY 7 u—
A2y a rSIFEBTRE L, AELZ6MADFE
WERIL15.1~19.8cm T, 6~ 10 AiFBIMERZRL, 11
HAIZEEOBEMMNFRS biz, FHBRFRIL 952 ~2644.8g/
m2 T, 6 ALIBERLHIZEL L, 10 HICKIE@EEZ R LA,
11 A2 LEIMCEE U, BAKBETIE, FIC7T~8A LKA
WELE LI BB D &S/ NI DR B SIZRXDNIEE
NEHERH LN, LHL, 11 BICIZASBOME WEENRS
BRONA LR, BOLEEIIEERRHERELTY
7o FREMIRIT, BRI EERERBRVWSANDLIZAET
ThHI L ERER L, FEHIINI021~389 1 M, PA
0~093 u MOEEETH o7, NIZHEBTH Z &b o7
28, PIE8,10,3 BB T AN H 7= Z &b, Z O
WWBITATF U IYOERENY VHIBEZIT TWAAREEE L H
%,
(x EILAR, ** BRUER)
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A39 OIIRBER* - BEREE** . Y/ VU (dcetabularia
ryukyuensis) DMTBABIZBIT HEENM L ERBIZOVWTE
2 %)

HEE 5132004 FEIZIHBABOH Y U OEFTRHRIZON
THREL, »¥ ./ VIEEKESR (FRICER~EER) 12E<
EEFL, W ODPDOHATHE, BERICBWVWTLEF—4EE—
RE—ERDI A I NERVBELTNDZ L Y%, FEER
E L7, 2005 L Ehix, BRI HY ) Y OEBFTRERR
ABREA (5 5EM- ARSI, A J\ERIT—B
BEEEN) BRICCREARBBELER L L Z A, 20044F
LRBVERICIPRRERT A IABBE I,
ZOBHIZOWT, AH ) OARBR L REBRROKE X
& EEEMT, KB FEEOPRBHROBRBEABREZAV
TEELELEZA, (1) 2004FEX6 AICERANE%XSAET
KERERPKEET, ZOMICHY/ ViZEENILT AL
BRETOYA I NEToT &, (2) 2005137 ANS S
R T4-OBERMPIESE, Y/ VOERBFTRE
RBEAAEZUIMEE LI LR ENREN, RBEROKE
S, BEENIY ) VOERBRICRIETRERER 25T
WBZERBALNE ST,

I i, REHE (AER) &L TREEOKRRE B L &
A, AV UBNERIZERTALE (11A~3A) i3,
TR OEENSH L THA I ENTEN, KBICBITS Y
H U DEBESHNEEREL D LEREBRIZENZ LIZONT
R RO EMENER L Ao TV D ATREMS R E T,
SBEOH/TREBHZNDIFTH 5,
IRFHERAS, (M) MERRENSY)

A4l OMIEBAE* - FIHEE** - FHBHE ** . 7T H%
DEEIZEVERRDZT A SHRADEREHOEE

WE, KEEBLUOBRAEDRRIZBWT, T4 ZDEA

ICEBTEBOERBREINTHEIN, TEHDOEE
BREBIURBICEELRIET 74 TORAEEGOER, L
IZOWTIRFRBEZENEZ N,
20059 A, BEREHMOBFZEREDT <EHIZBWT, 7
A THBOBENNRT v EE2BRETAITENEEINT, T4
TPRIZL BT ~~EDREBRAEZABTLZL A, TvEH
BOHREBLUOBEICLY 74 IPADERAIEEDEENRE
RBZEVBRBINTZOTRET S, RIERBNEDKE
6.0 ~62mIZBV\T, 20DREDERE T~ EHELEE
L, TEOBREESIOHELRE L, £, Th¥h
DT v EBRENORELETvEI0IZOWT, T4 ok
PRBEODEEXBRTHILLLI, ELEXREL. &
FH3000m2 LA L DRI TIR, ¥RE B 676 & /m2, #E 70
~80% T Y, EDHAERAMN35.7%, FHESLEN25.2cm T
Hotz, —F, EHHEIM2REOBEEIZBVTIE, BREE 248
A/m?, FHE20~30%ThHY, BEOWHRRN97.1%, FHiE
ZREMN86cm Th 7=,

INODFERDL, T4 AR, MIETEEDRNT
v EHEFEROICRRT2EME R LAREBEN, /)
RELEEIZLY, BROHEEDCRBRENEVWEEZEZ BN,
RHPEREEIBOWTHLREOEERIHY, 5%, RALE
DT A TORBEMERT B &, KEEAT B4 ER
THEREERH B,
(CTEEBRIKHE, ** (k) MBEERF, ***KEXFR)

A40 OfBIRHTEA* - #53E ** - Yuwadee Peerapornpisal*** : &
FABLVS A TOBRKEROFIMRIZONT

HEEORIKE T, TAATORMKEKER (h1) (IT
CUATY) BEO 4] (743 Fafl) ogRAFAIK
ONWTHE LM, TOROAET, 7R EXAIIBNT
b, ELIEBERDO 0 (FARETIFy sy /Ity
sar]) EVWIHILOLEBRALELTRIAEINTWD Z LR
B L7=, Z#Lid Nostochopsis BDEFEE T, )il EFiEDEIZ
BETHLOR45AZARERL, £HDVTBELLTH
BLTERAIKLTWS, (1] L3R NE 7 BERHE
BOEEERIVROD, IXTAHICELZ EBREOWH T
ML,

(A 1122V TIE, #4 TOHF=RMT-FIRFEDOR%
WZOWTHRET D, E7THA1 0 VEMTRED [H A R—
VIRZOWT, AaVNOXFTTHETAR - v—)I[EDF
T T D204 LA LIz o7 208 REN G OB B0 RE (12
B) #EL, AN [h4) 2R LTIHKA GEEMAE
&) ThiAaUAA T ROBRMHREE 9A8) HRIZHOWV
THHET 5,

(K - HIBKRIREE, ** B - BT 2 I 2 — T T b, #*+
FAE - FxzrvAKFE)

A42 OBNEAE* - FRE R ** - Bi)I4TIE +**
BIZB ABET v EDONMARN L BEFEE

—ERFE

WBELT ~ F Zostera marina VX, FEEBIZEBVTKIE 1-10m
ORRBICAFERICAERT L, MERE R T 5 TERMEE
BrHEYTH AEENE THIRELE CILEFEEEOE
{EBEATEY, ZOREO-OELEREEO I 2 2
NFFER 2003 EDHIAE o712, FZTIRBROMERR %
ALPICT BT ENRDLENTVD, KFFETIE, 7<EHN
BENOMBERBRICEX2EELZALNICTHZ L2 BN,
T2EOHMRRERE LREEREEZTo T2,
FARILOFETIL, 20044 &£ 20050 5-7 A IZEAKB IO
ML LRMUIEZE A R—DBRIZELVITo 7=, REEIC,
50cm HFHEHNOX VR 2ITWEERLRE Lz, R
BEOFBR» MR EICHmEEEZ 72 v b UTHRIE L-
LHNEHEY Y ORBERL OME RO TREELHEL-,
BOEHORECEIEVERB TIISFELET ~E, LR
oS, #E, L, e, FE, fEECE—F4T~
ERENETNGAAL TV, BRNOT <~ EHERIT 160.6t,
FOIBb—EETEILOI LHEEENTZ, —FAET~E
HEFIL—FINELBERNORBEES, 2T, —F£T
Y EDBNOMER/B~DOEBERFL, CNEMILREE
T21.9ty!, ERETOSy' BENOYWE 7 o —ITHAAE
NTWBZENRRENT,

REAMEITH ZHATREMEEIC L 5 = ERsEER
FEFRFEO—BR L LTiTbhi,

(x ZERF K, »*ZEEXE, »ZEX - £WER)



A43 OFF g * - BLIRBRK ** - Flg**: V2 U ¥
7 7<% (Cymodocea serrulata) DIEIZDOWNTOHOHE,

Y a2ayXxay 7<% (Cymodocea serrulata) (ZEEMEDHE
BETHY, BARATEEERIIBIZELS 5T 5, L LEOLE
BB, FCETIZ DWW T ORISR, HEEKTHD Y =
X2 U7 wEDEE, HEIZHOWTIZEAE (2002) 2k -
TRATHD THEBE THRRIN, Z0O% H4% (2004), %
H(2005)D 2 Gl B DH T, HEEIZ I N E TENTOMHR
Xienoi=,

LR, R FRIEEOHRBIZBWTY 20X 29T vE
DHETE L EBNYIOMR L 2 5MIEOBREEITo O THRET
3, HEfE, HEIZRFT TR, FRENNGIA~ O Tl
BENT-, BIEIT2005E10 A0 51TV, TR ENHEIE4 B,
HEFE TORRIZ D W TIT o 7, BETEIC DWW T, HORBEIZL S
TR OMHEEREDRENR AR LN, —FF, MIEITLHIHE
RBULIEEOLTHREIZELE LT,

(F PeIB IO R — B R L F —, **IRER kL - Zo i
=)

A5 OFBEE + - FHEER ** - FE KM v - BFHDOS
* BB [Tk TEORE & EETEORY & OBE,
ROEE#H THOBCICRITTERERFORS

7w EHBITREOER - EI, $HAOERDOE L LTE
EThHd, LLaMns, BRRERE~BIERICHD, T~
TOABREO—REE L THREMEMZI L 2EEOTHERH S
2, EHEEERE TR, #ELAKRRTHIICLELLTS
BOT7TvEORBEMBBESh, THATOKE, EEMD
HMTEO—ENZEDLN T EEENREBEINT,
FEINLDEKDOEEE LT, B SO TEHORENE
BENT-, 22 TARETIE, REBICBITAT~EOHH
BEEOMEALBEH L L, EEOHBICRIET i THFEEDR
®B ERUOHMTHROATICRIITAE - EEREOKE LR
L7,

2004 — 2005 FEIZH T TT = EDFEH & DR OFBMNER
HENT-HET, TEDBERBNBBL L, /7 ~<%E
DREERBOFRIZLY, EEMTHOBESENBET L,
IRHDZEND, BOFTRIZL Y BEEMTHOBESE HBE
D UTRER, #EARRTHAICHLELLTREERBTIET ~
EMNFEHL-EEZ LN,
BELBOABTICRIITRERFERFTLEHER, T A
F= AR OB OB LT, IR FINED
EVWEETIE, BB 2ROFTEBBFAETH-T=, Th
LOEKIIRILLOBEOTEBA+HTHD LHEESN,
B LA BHEOREBEZZ IR Ao TNDLER
b, BFINROEBETIZRIFTHERFE LT, KPARED
BONBREZ BN,

(x FEHEKRE, = 77 FEELHE, wok BILKHF)
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Ad4 EHEL : BOBRN/BICEET DT ~E (Zostera
Jjaponica Ascherson & Graebner) @ C, N, PER L AERD
EHEEL

BOEN . O 2 83% (N ./, BH) 2BV T20044 6
A2 5200548 I TA—@E, 27 vEEELEHOC,
N, PERBORIERIToT=, £7, HHEHOEERRUOEE
IZOWTHRE#ITo 7=,

CERIT269~369mg/g THB L, 1~2 AICHITETIK
FL7 N, PERIZZNFN15.8~30.0mg/g, 1.73~3.82mg/
g THEB L, NIZESRY, PIIEHTCERBICE kot
7, C:N:PiIHh L&, #TH, 2EATENEIN 269 :
18: 1, 386:10: 1, 327:14: 1 CTho7-,

#EEIC T HERER, C, N, PORRAEEEIIZTH
Zh 3.1g/m¥day, 72.6, 5.02, 0.27mM/m?%day ThH o7z, ¥
BEROAEREILC, N, POLEERE L TN THWEERE
DB (p<001) 2RL, ZNODRRENOAEEREICE
TBHCN:PIZ263:19:1&720, #HiEHDOCNP EEDE
EHELELL-EREONT-, ZRIIEM T T 7 FrD
AR 106:16: 1 XY CIZXd BN, POLENKLS, BE
KEEMOEEES50:30: 1 LV FEWERE LT, F1,
HERRERLSEEEE L ORICIIAEERENCHE (p <
0.01) A bh, REENCEEEREDOHENATREICARD Z
LMWTRBEEINT,

(Fn3k il R B AR K EER A Hiffi & o & — I TR 27T )

BOI OW)IE— - kil 7 - RO - FEFET : Bk L
I har RY 7 oa— NEEB S HBEFFisZ D ZRELE
BALTRFT~DE 30 ERIT

FRAEMDOHBSREETFO 1D THD fisZiL, BEEEY
bR ERTBHY, EREL I Pz NI TOZRICES
LTW3, 4E, ZREEBETHDERE, Chaetoceros sp.
D4>D FsZDEREFNZREL, B U ZREEFERON
7 NMEY, Paviova J& 4 BN L EFER FisZ % 4 DHBEL
7= BEME Thalassiosira pseudonana D&Y ) LERFIREFNTET
L (Armbrust et al. 2004), Z DFEIZIIZERKER FsZH33 2,
ray RYTRINI2HD Z LB Dh > T 5, Chaetoceros
sp.DADDFisZh, BIZFD AL ABEEELET DL, ¥
BERIMN3D, I bar FYTERMPIDTHo7, SignalP 722
Y, BITEFI2BTT5 Y 7 v ERAVWD &, ERER3I ST
~NTONKMIZIE, ER BITES & THITHEW TEREBIT
EFIAMMENTWE, £z, T b2y FY TREONKRT
I bar RY 7BITERIIOAT, ERBTEIIIAMENT
W o T, T LI-BITEIIL, ZREEBRED FsZ &
T B LD THD, £ T, Z8aEHEHAO—BHRER
ZEANT, PREN-BITEFIDEBIET 2028 5 h &,
&7-, Chaetoceros sp. D ER, ¥ERfE, I b= MY T7HITE
B4 GFPICHEfE L, # \aHRT—BMICRRIED
L ENENTFRENT AN RT TGFPD Y 7TV HBLE
Shi,

(R - B - BriEik - JesidEm)
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B02 OEFBE * - TATG ** - HHE—BL*** . “kLAHR
RIERAEA~D Z /3 EEiE S 7T TR AN THRIET D
2

ZRILEBFOERE (TIRERE) X3 ~4KDaELY
b0, TORM 2 KO EAEIEREBEEOREND , —KRE
A HRDERE (—RERE) Db o2OBELHBRITH
5¢EZILND, LEAL—RBL O REAEBREORERE
YT, a— FEREY VRN Z0 2O BEE R U
HBTRBLTHREEINENE I DT LS bhros T, =
WERFE~ELEEND Z V37 BRIBEIZIE, 2 208i%s
7FNVERF| AL ST SPE R UV y T F
F:TP) 3%V, EREBEONM 2HOEKRDF LRI E
DOBEIZIETP REDLB EEXL BN TWS,

Fxld,/nT T4 VBEREERLEVIRIFEORY
52 0D REEBRKROEMEN GBI, Bia— NERKES
378 (PsbO) DRTERIEIZ 3 5 EREIBERE S 7 VEF (
SP+TP, TP) D FiRICGFP & #ERE L= A T 7 M EERK
L, YA XFAFCEATHIEICLD, ZThbDE%Y
7 F VERBIN —IREERFAE~D & 230 Bk THEET B Y
9 D% in vivo TRREE L 7=, HECTRMEEIZ L 5 GFP O RIESHT
DBEENS, ZE TRV ZRERE~DERES 7 NVE
5, Wb oA XF AT OERE~DF 87 Bk
BENIZEAERWI LR ENT, ZTEZRIELEDBE
T, P 2 B DBRRIZIIT B &2 o 7 GigEED L &
H—ERE L= & BTRET B,

(*&RK - H - EW 4+ EIRK - FEERE > SRK - B -
B %)

B04 OEES - HIFAE  BAHWERE Hyalogonium
fusiforme (F%EMH, A A v ~UYH) OERERE

REBEHEAA S0 ) BIIEMIREOHEEEL ZHE Y,
ZDEL BEZRFERIR ) € 5 LV B (Chlamydomonas) 12
EHLNTWD, ¥Y I NVEB (Chlorogonium) 1IHHSER; D
ML FEREOEEGNSE - bV lias®ickTare s
LVBP LB EN, REVERHTHDZ LRMLR T
% (Nozaki et al. 1998, J. Phycol.), Hyalogonium &ixY¥ Y 3
FVBOAGBEL L THMONDH, RERMEL VOBE
ERE, EEAEHREIN TR, ZORBD H. fusiforme
RS FHRRAICR D Z EBm5NTE Y (Korshikov
1938), EMALFEOHWEROFMMALEMICIRZ D, Fx
\X H. fusiforme 21\ 50 - 85/ L, AEHNYYINYE
DE A T Cg. euchlorum % ELH/M L AR THHZ L &5
FREMITPOALMIL, BRAOESFLEEL TV
(fhE - BFIEF, HEWF=, B, 2005), SEIOFERK TIIARE
PDEBEONERBEERGTFEFOZLERT L L LIS, BF
FRBRBEORRD O RBMR TIIAREIRD bhlnF
ZaA NED, #EFOARENMTRET I LE2HET
5, TNOGOFRERIY, H. fusiforme DEFRIL, NKEHa
DHAENLESTDOERE~LEEZELTVDLEEILN
b,
(GRIRK - # - &)

B3 OFJIFRA - NERETF - GHE—: /07577 =4
VEBEA~DOBEGTEARORE L2 — NERG Y 7 ED
Bk o 7 T VRS REARAT

EREDSHIEANEIC L VBB INZZ LEIBELL AL
nTW3, Bk GLAEHE) THIET 4 VI EBETO
ZLBBEOKIZT—REINTEY, Ka— FEFKES 1
27 B OWEBEE DO BB NN L4 & FERIC LIZ1 SO ER
FLEEZLNTWD, BERIE~D Z 7 BlEfEIC
BT — R B R DOEREZ F oM LEY Tidin virrok
& Win vivo DFEFT A TV BN, ZRILERKOEHEET
F—HEROTEFZENL TV, FICBETFEAZERA
7= in vivo DFENTIIEER T LR E N2 <, tho S 04t
T, BEFEAROELAFZNL TS,

0770 = BIIREEREOERHDO1OT,
DOZREABKOEYHE L IR LS L HAEEE D
D, BN, 70T T AV B~OBRGTEAREHRE
L, BRE~DZ R BRERE L BRI 2 H L
Lz, 70757 =4 80O 15 Lotharella amoebiformis 7> %
RbeSEARF O promoter 33 & Ul terminater & Bdoi 5 fEIEE % B
&L, reporter /5T (Gus, Gfp) EREALIZOBNA—T ¢
I W ET L. amoebiformis DRI ~EA L=, ZORER,
#310/1 X 107cells %2R Ttransient transformation (Z 20 L 7=,
BEZOERREAVTERE~DZ I EfiEy 7L
BRI O RERENT 2 AT B,

(&RK - BE - BRESE)

BO5 OCHEM T * - EATH—** - EE fR*** - LHETF*-
[RIBF E1T* : Cyanophora paradoxa O 7 3 L 53 RIEE O HE
WEL Fisz V) v 7 0BiE

REBOERE (7R V) WEZEOAEORIZATF
KU B VBHRBRELTEY, TOSRER L MO EREIC
E_RTREZEEMIEWEE X b5, C paradoxa Tid Inner
PD Y > Z (lino and Hashimoto 2003) & [FZ AWM KD FtsZ U
v 7 (Sato et al. 2005) BREFR I LT3, FRIZZIFHAL TN
TeN— b MEOVTRUPBRINDZZ NS, PRITLAT
FIBICEE Z 2D TIRARWZ EXbh b, BERAEHERET
FsZOZEB 2 BET 5 &, KRR MIZITHED T — 7RO >
TFHNANREN, TRABBOTY 72l b, B 7LD
K@ T4 — N RT3 v a L RFERER(FE-SEM) THE
L7, BECHRAIZY T X LRBO—EFICTE 2N
£5, VTRUIE, BOEELON— MEIZRo TR, £
UNDBIER L TH R B, < U =R @2 Outer PD
Vo IBBREEIND Z LIER Do, SEBOEFNDOL Un
OMBLEEILIIT—7ROFsZE—FK L TW5B, AEHRA
ICHFSZY) Vv 7280 v T R VAHOSHEBNEES 3 &
EZ bbb, HROCZETIIMZ, SUEFRE L MEFRZERE
EIET, nREOMMEE 2 ZRERBE L1, BALEZA
BEOTFIZInner PD Y > JIIBETE 0, SHEED LI
Outer PD Y » ZIZH Y T 2@ ERBEB I ad o T,
(* IR - BE - FifEsg, ** S K - AMRERSE, »+ A K
R - )



B06 OFEBFEH* « ANE* - KZK**: TuF v~
Uy 7 2 bHOBEEERICH T 2 HEEYINHEE O

WEOWIIBEELMICEIZA N A 2Z TR LRI, ¥
L < HFFE & TV 2 88 Chlamydomonas TILHEA L7= CaA
FALL D, EBITHOBREEDIEIC L - TOWE
IBHTENRENTVWS, RFETIE, JuIRXRFRAs 0
MR T2 3RGH (T A7 T+ A8M, €7 4%
W, X7 TEME) OBEEMELE L, RSB O &
fTotz, Zh b 3RMBEITIL, HEBITHICEERD FTRIO
P BEAMEE (proximal helix : PH) AR 5N 5 &5 5@
LIRS 5, SFMICBELZER, PHEEBRATLE
fE LT HEREBE R o2 &, EEOYWTILPH OEIMT
BIAZEBALNI RS-, FT-, PO Caf AL %
BOW-RHECTHEBRELERICEARA ML A2 5 %25 LHENY)
Wran2nz &b, Caf A UFET CHENTENE Z
EDBTRBENTL, IO DRERITIRAEBHT R TT—HKLT
BY, PHRHEGIMICESTo2HRALEETHDI L2
KARBELE, —F, CaA AU CxTBRIGE, HEBITHIC
BHAABLZERTOBERBEEZR 2LV AT
Chlamydomonas & DBELEN R S 1 7=D3, Chlamydomonas T
FEREEDSLHEN TR N5 DIZxt L, PH ZF 24
TIIPHOERM TR ZZ WO HEESL RHERE, B
i L PH MERZRHEIE TH D IOV TR EZ DT 51
BELRMST,

(* FEKRRE - BARE, > FEX - £9)

B08 OIEr5L3E * - FAJIRATF * - #AKE ** - JEDIER ** -
FRENE* - TEHREE* - /IMBEZFREB * - RER* - FIRE
BB BEEET ABMEL AV Euglena £ D
B REARAT

KA 3BHERRBRTOBRE LT ABEMELE A\ T Euglena
gracilis DEEES), EEEBNE LR L, £ OFMREEMR
WEITo-,

Euglena D FEIIED CTHBIZESHTE720, BEFE
10008/ DEBE L A T & FV Iz, Euglena gracilis (LB
EBET A, TOEELREICEEXMT D L) ICEEESE
THIH~OHEHEED, L > CTEREOHBESHELESET
RO B X 2 REDOBR L XA L TR X 5 Z & NEE#
ThHaHIDH, BMHTHEERAOTRE®{To7=, Euglenald
EEREICLE L SNSRI E RT3 EETRIG
FERITH, TNEEET D DICEBIAXRLE L TR 850nm
omHhV—F—ERA L=, B V- —RATIIBRLE
WFBAR Y 7V ) A ZNFAE L CHEB 2B G O RGN R
THEIN, HFEET = b MV AL —HF—LFTHZLTE
ORBEERR Uiz, $7=, HENEBNZ T IBICKFTED
LORMEENERETEINERET D78, RIFET0nmD K
YRF LU RFEBESYE, TOFTREZEKIEDZ &
THEN DY MR E{To T, 728, 3RTL—¥—#H
MMITEHRE RV CEES 100mmEFD~A 71 b Rv
EERL, B/ EEZORE # BEMEREFPICHELL
HUAYD, ZOHKFRALRET S Z LT, HEEHD 3K
Ty U AT LT,

(* BALERFERT > REFRKNERKE)
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BO7 SRAMEE - BE)Il & - OFFAEE : Capsaicin i & 5 B
JFHE 7 5 I FEFT RAOWEYIT

Capsaicin(CAP) 1T, BEARC LML & TREL T
% TRPV1 (transient receptor potential vanilloid 1) % R2A9(Z
LS, HIEOANSA~DCa DIAZIIER T2
EBMBENT VWD, £Z T, HlANCa BENELT B Z &
IZ& - T, FEEHOEKEEOEL, X OITITHEEOYIET
B E 37 7 I RETF R (Chlamydomonas reinhardtii) % F\>
T, CAPHREDL I BREEBYRITTONER,

7, CAPRBRE L L Z A, 100 u MM SERKEE MK
TLE#DBZ L, 300 u MELEIZA2 5 LIREEZICHEENY)
Wrai, kT AEERRONLSRDZ LN, L
T, CAPICL B Z O EOMERICITBREREELRDH Y,
CAPIZBRE# 0N THEL-LZA, 75 u M LHEEGIN
NEEIZRLNIAED, 150 ¢ MU ETIXIZIE 100% DEET,
AR RO 23 SR IS Z N, £-, BB
BMETFRWETEHEL-L 25, CAP TRE L-BEETII,
ZOWENBITHO L TN TWZZ L0 s, GINFICHIAR
NCa BED LENEE L TWS I ENEEEINT, —F,
WA Ca2t DB E A FESRT B 7-0I2, Ca* R E L -8’k
FPCCAPEBRBEIRI-L A WEOYIMIIIZILALREZD
fehyof, XHIZ, TRPVI O agonist X antagonist, & 5IZiE
RN Ca RN B2 RIFTREEHOER2AHR,
773 REFRZBWT CAP MERT 2 ZEEIX, Eao
TRPVI L3R5 Z LRI NT,

(BILKRZ - # - £YBEBRE)

B09 O%fKER - il M- HEHEZER-HE B2V
% Cryptomonas ovata D¥F £ EE)

707 MERTEEED LRI, #EEZMRORTIE
LTk <, REEED TIE, EEOTRAIZH DEWKR/NED
WEOHENDOFRMAEPEIET TR EEILOLNTNS, 7
Y7 FRELERNEEZF-TRY, FEEED ERERZLL
HTRIFEXEITI) EEBEX N TS, LaL, TOER/
EOBESCHEEEHICEH T IMEIIFETH D,
Cryptomonas ovata (NIES-274) Z AT Z7 V) 7 NEDOHEEE
B ERAE L7,

BHEEETAEBICLIBEORKR, MO EERN O A
LB2ADHEN S b, 1K (FiHEE) 2E&ETHMIZ, b
1R (BHiE) 27hicx LTEEFAICHIEL, RiEE%
AR L RN OEETDI I ERbhot-, 2D TRIMEE
F—ELEHE CEZBEFEOHEIT 2D, T OETEDKIR
ITHEE BN DRI Mo T, —F, HIHEEITOIRE
L DAMUTIE, EEMSEE~FEFEOKBKLIEELTE
D, EWRNBIZL DMEENFENEE TWH I EBTEIN
7o WEPK D J5 [MERHRER (21X, RTHEEITORIE L 9 MR DK IR
1%, $E 3T O BT DK & [ U EE A 5 e [ O KFC
Lz, £72, TOBORBETOEBEIL, BEEROZ
NEFRL-TWE, ZDZ MDD C ovatald, FEKD IR
R, EORBIE A E(LEEH Z & TERNEOHE
EEMCTHEVIBRELMEEESHEZTO>LELOND,
GABEK - B - MRE)



54

B10 OFJIHEATF - ME5LE - BHBE
18758 L e

1R Y Y DR

Acetabularia caliculus 75 Y TH Y DENEERR AW THa
FRUBRLHYEL, BERERLCHIBEE LT T HME
&0, BIET OB D HEE OB % 2000fps TRREK L,
2 —F—y g VBRETARLL, BT 21T o7,

BB FEOHMIEEE TIZHAR X 7249 2000 B QBB FILE
AOICEELL, KAOEBEIZX - THRHEAAGBLEIh
5, BBFII2AHWEONS “HEES ICLVEEL, R
Wy “HERIER)” (2 X VERI L, R kEnER S L T2
AMEZFALCEMEICBET S, HmXEHHIC2/3F—
Y, EEEFEAITIEHLEROBE 2T O TEHN
HD, 2AMEARI A THAZICEI DT LICEVEL
WEEREB N A U 5, MEERRE ST 1L, FEkTEHOP T, A
WICHEEA A 5 S, RN CREMEBT LR D,
W38T TN LN > CTEEBEEZ LT, T0OK
Bl L TERBFARBIKREICELIL, N CTHEEETIZIW
fIE THERE L, arrowhead BUCHHE Lo & K ERRT 5, 2
FHEIZITNFNEFEV IR F “WEEE” 2175, Hx
DEBFIIEZ LD THRVEREEZ TS, EHETOBET
1, BEEROWERIIR b hoTe, BAITH D HEEEEIT
Chlamydomonas & R TH B0, EEERIIR N2V, #
AREBFIIEEICHESETH LEBIZERBL L, EOMICHE
BHEET B, HERIIHET S Z Lzl Mlest TaEIC
RIS LIICRbND,

(BLEEZERT, IR EREM R 7 —)

B12 EASHi— VERERREEA AR T REBL R T O BLEIT R4
% Ca® D& '

FREBBEOMEE B T IERMERPEMELZRFA L THEW
ZHETHIEBMON TV D, A/ R E Bryopsis maxima®
MR B FIT L BI2ADHER2 FHORIEEBTFTH 5, M
REFIIRREZRFLEDEREEL T DI LT, #EETF
IR A 72 < HEERMR F ISR T 2 b2, R B TR L
DOEIIZ L THEBTFZ2ELHTOPALNICT H72HIZ,
MEHRBTFIHE O & & OBERB T O EES) L ZhiIstd
3Ca DEBRBBE YT A& BV CHENT L, BEBeTE,
RO TRAE LIEN BRI GE SN IWERITICL -
T2ARDOHEZ IS TEML, HEIFEL, Hixd-o
Y Lk Ui, MEEAIBET 5 L, HEBTIIMEBTO
ZEEBEBB LB TUSY— %252 LIl & » THEMBF~
DR ERYIR LT, U — B, HERBTOMER DS
BB Y — U BB L= DR U TORAMIOMERIZEkiZ A
Mole, BERIEMICKS LHFEER Y —VIETICES T2,
- T, HEBFOFMEERT, £ & L THIRIOHEDES
NRE—UBRET B LILE-TRIBEEZOND, K
2, UF—BEDOUEERN N Z — OELA Cat iz & - THl
HMENTWENE I ERRBZHIZ, 10mM EGTA N
L7 VoD AR AN P CHEERL B+ 2B S LIz & 2 Al
RBFIIMEEFORBICIZE A LEE LT, SRELIET
L7z, LA EDRERIT, HEEEF SRR FIZm - THMEEE
BT 3L & OHEER (Y — 2 DEELIFCaiz L o THIME &
NTWNBZLEERBRLTNDEEXLNRD,
(REEX - EMERER)

Bll ORHFETF* - BEETEHTF ** - LiEh . KftR=
R4 J||FEpE T ek IBIEEREIC BT A B RERE R ERT S
L/ 4 FOFE & FHEKEK

BEOEZEIZRONIE L ) A PO, ERkiEEET
NOEEMBTEIYE) Y FAT, —DOORRERKEDOF.LIZ
%3 3 Splachnidium % A 7, BEDOEZKBERE 2O L )
A FEFMZBIRICE ST DAsteronema 7 A Tz EBmFbN
TWd, ZOHIBAYE) Y FA TOFEERZONTE,
HYE) ) TCOBENLHFLOEL /A RBRHFWEL /A K
CRBIOMBICHEBEMERFAL TERINDZ L, vy
THELEL /A RO EES L THLIRINDZ L
DL I TWB, RIFFRETIIEFEEMSE LR afifFic
L ARG, SRMNETHERELAVT, BRER
HEoOEL /A FOFAERKX L MMABELBE L, TOR
R EZA 7L LMBEARE L A4 FOFAERMICITZEH
BMLRAKIZMOPOBERSI EELZLONE, £
Asteronema¥ A 7 TIIHIBEREEFIZIE L /) A RES TOER
FEOEEN—BE Y, MBICHEIN-%, BEELEEST
AEMBR b, SEIOELE Tdsteronema ¥ A 71T L
/4 K% % v T EFFOME (Asterocladon interjectum) & Fl=73
W (Asteronemasp.) BdH Y, AIFETIEEL /A FOESR
FE2EZROBEL—2DF ¥ v THEREINTZDOT, £0OMK
MEEIZ OV THLRMNT B,

(x#KET - BB, *+JbK - 70—V REE,
i3

****$j{ .

B13 ONNEEIRA* « TRARME T+ - BFFNT %+ « BATFT—*+* .
BE {(fr A [EBHETY: ©ST74 /) OHRETFER
{t.& DNA Z8 % VIV % T BIGER DO RT

v 774/ YV (Ulva compressa) DEMBTFIL, B2 RER
FThThcRIBsd Y, RELOMBERICHZ, £T7T
F 7 U THMEHER T CHIRBLA AL L IR L OMESRA
BT EMNBALMIRoTUVS, FE-SEM CEEF2BET 3
L, RRK & RMER T TS EE IR ESEICR LT
BRBIOEIZ, RN S WVEEBF CIIEAEBIIRA L
DEIZH D, AT, BEMLZEENOHEEINZE T
TA))ORERE L, EFEMFTELEINBZANTXTO
BLEXEOMGERICEBE L= T 74/ VOESF%
DNA 2238 DAPI THE L, A /L4 X7 DNA DEEh %
BEEEERNG M B £ TR, 6%DEATF TIIESE4
B B E TICHERI D ZERR IR DNA 231k L TV =28, 94%T
B BAROEREDNAMBEEFELTEY, Z0HEGHEE
FEETE e olz, £ T, ANVHFRT DNADEE % Hu
T, TOBGHEREEELL D LB, EBEOFT VIR T
7)) LEBRUEESSA~—PCREV—F UV RIZLES
T, EHORZIENOZREHRE Lz, BEREDNA Tt
#I5 kb DIEEELF T 4 BT OEEERR L 2 EETOBE AR AL
Hole, TFaFYT7DNATH 2EFOEEBRMNRD
hol, TNH6DEMEv—H—L LT, ANVIRTDEIE
BXERAERTH S,

(* BURK - Be - $18EIK, ** RIGK - BT - £EREE, *+ 5k
K- EMBEERE, o ARERIK - £4)



Bl4 O%F —EA* - MTIGIRICT ** « MR/ ** - B —ffE*
BT VTV I F e OEFREALIC 3T 5 HIaBE B

71 FuDSEE XM TR, BEFAERO F—2a
WIEEBALIZ 1T B BETRY e MR R I & v MR s i
HREERT D EMMEEIT D, A0S B Sh - MlaEED
MRERIZLY, BREEHMOMIMEIBRUORTL, KE
BRI OZRVHABEEHS TIEHERICL L, BERENT &2
LMY, MREED I ZREE A R B O MM E SO
REEEETSEZEBNRENRTVS,

AEOHBAO M ERES % BETRICBHET 5 L, (1)
BEHROBERENEE L, Q) Fr-EEH (ERDEK
BR) BRI n, 3)MaRENS F—LRIZEHL, A%
FICRBERSFTEIND Z ENmbN TS, 2D L5k
RIBERBRICRW T, REEK A -HEAEEES BTN
MR REAICELT 2 HEEAEFR LT B0, LT
()~3) DEEMED YIRETERALH> b BB U /- HIRABE I T %
M THREE D Z LI XY HBREDOHUST S 0L H
iz, TOFRER, (1) OB & 57T 0.67
MPaDENZE L 7=, FEOMIEE IR KIES (0.8 MPa)
THHEH L7203, (2) TIX0.52 MPa, (3) T/%0.48 MPa
THIBBEDTE R Uz, £72, (1) TR 2 AT Mg EE O i
RIZR ONARD o128, o BERBEOMIRREE X iR L /- % E
Lic, TNHDOZ LM BARBOREFRRIIIZE T, KE
BN RL S B B CHIRREBE DU S BNTRE T RT
BLEZDLND,

(*@mEmK - bE - BB, &K # - EEE)

Bl16 OBNHET + KIRE : Gloeothece sp. strain
68DGA(Cyanophyta) D% 5% B EBEE OMM L~ 5%
BT

ZEXEEERLEVBREZIHEEF o0, 7 VBIIRE
BIZE D RELIBENCERETHRZ L RETILEND
5, BT B, BEICKER, BRICEREEERZ
25 Z & CHIBREZIFMMICOBEL TV 38, EEALMET
LEFBETICLVAEBTTIESBEES LTS, LaL, &
RARHTERBEE L AR EBE T HHBIITHATH 5,
HHIi Z » % Gloeothece sp. strain 68DGA 1%, BARE &M TIZ
KEREFARIC, ERETEEEZREHNICT O 2, EFRHLNE
T2 HALL LR T 2 L EREATEE OB AZETEHIR
LNRLRY, BL—EEOEREEEN L ERIEENE
BEANDLHERB, LrL, EXETEESTESHOMEN
EENHMBEBEREAVCCAET 370, EREARGFERS
BIRTOMBEAR—ERBOFEEEZESON, KA L EXKE
EDREFEN DB SN TV AN ESHI T L IR D
T=OBDTOESEN—E LR TVWBDNIFRHTH 7=,
AHETIL, EXREEHERORHE LML~V TR 572
DI, EREERR T 2HEERAV D FEORBE LR
Too "NAAFUEF—BEBZKRIE-OT I )RV FUUE
L VRERIEZARIETHZ & T, EXETHRLRHL
TWH M Z EEMET CTRIETHZ ENTREE o7,
RFEEZRAVBETO/ER, 2MROK9 1 %3 EEA S
BB EEERERELEICRBELTWAZLBHLNE
ot
(BHEIIK - EWETR)
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BI5S OEHEZ* - HEEE** - @ATIRE*** - (AT ** -
IRAE I * . BBHE T % Nostoc commune (A 7 5 4°) D&
YRHE D 75 F 1S

FEtE 7 » & Nostoc commune (A 7 5 4°) (ZHhEK b DRt
WIEL 53 U, BERIICE 2 o F- MRS A S8R a X
Nicao=—%FRL T3, BFIMAERT D, Fiok
FLEIROBVBELICIDLINTEY, X ML RIZHL
THRWIHEBBE 2 FF 2 L B X b D, AFFETIE N. commune
DEIRTMHEMAE % fRBA4 272012, kTN, BL U EEERET
D N. commune DXERIEN L BEEEOENT 21T, F
AN HEE LT N commune D 2 0 =—|I552KFEED 80%
DKRGVBRONTRET D, T2AFEFEOH 50%D A KE
HEREL W, £/, BRI Zag=—okfuzB N
Th, 20%DKEEZDZ LIZE > T, RAREENH 50%
FTCEELE, BATERLTWD N commune Do =—
TIHBEARELEZDND ML o —2BEHEANED, X
7 a—R IR s hie o 7o 5EBBE N. punctiforme M-15 X
BMLANALDRLAB—RERTB—REEALTWE, Zhb
D_HEOEREITHBA ML AABIZEVZLL EHL, K
L > TTHRDNIBD LIz Z &2 b, BigEmitEIc EE R
BEFOLEZOND, BE, L/ rp—RLRXIn—2
DEMR - HRRICEDLIERORBAENE2IT>o T3,
(*&IRKPt - BABFE - EaflE, = &RK B - £, *+*
SRKFE - BREE - £HE%E)

B17 OMITR * - BEIUEH * - FEER ++ - FE R+
T8 R **** - EEEIE#*%%* . PLEEEE Melosira 2 D7
MR LIS ) AEAICES T 598

EEOHR»LEBEIh, BRRTRRORY T IV
(LCPA) & # > /37 B D silaffin 1%, BEMOBZRFTRICEERS
THEEZEZOLNTHWBHME TH 5 (Kroger et al. 1999), LCPA
3R O BT TCEREET R TICFET 2 DITK L, silaffini
HEERIZH WY L— R 1IZJBT B Coscinodiscus D 2T& TIITF
ERERINTHARY, LML, AL L—FKI1IKBT?
Stephanopysxis turris Tl silaffin OFEESER TV 5,

AHETIEIZ V— R 1IZBT D Melosira varians, M.
nummloides % FA\>, T 5 DOHFRANL b HF LBIZ X W 'E
B Lo EITo 72, ERKBIOFR, silaffin & Bbh s
Ny RIEREEINT, LCPA LB D/ FOHZPKRHE
Nz, ZOMEHEEERBRICNA L ZASIL02ER
THLRBPEL, ZORBE*EEETHEMECEHELRL
A, BERYROBEICR b D EREE L BT AR
Ao, 2k 0 3 ol Lo EITER O, A
U # (Si0, * nH0) RIS T DMETHH Z &, EiC
= e RU VRIS TREGEZELIEZIENOT IV EEZET
HIENTBENT, 5%, FRMEMEORBRETVY, B
BOREEITI ZEBLETH D,

(BEEKRAEY, *KBRKEDEIR, *** BEKEY, x>
MR, »ox RRRF A M)
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B18 OFatthy Morsy, Takayuki Yoshida, Tatsuki Fujiwara, Masato
Nakajima, Toshio Sakamoto, Keishiro Wada : Comparative Study
of Ferredoxin NADP* Oxidoreductase in Cyanobacteria and Red
Algae.

In this study, Ferredoxin NADP* Oxidoreductase (FNR) was
purified to homogeneity from the cyanobacterium Spirulina
platensis and the red alga Cyanidium caldarium. Spirulina FNR
consisted of three domains (FAD binding domain, NADP* binding
domain and CpcD-like domain) with a molecular mass of 46 kDa.
Spirulina FNR was localized in both phycobilisomes and thylakoid
membranes. No 34 kDa form of FNR was detected in
phycobilisomes or membranes of Spirulina. The membrane bound
FNR with 46 kDa could be solublized by 1 M NaCl and the
solublized FNR had an apparent molecular mass of 90 kDa and a
17 kDa protein might be associated with FNR in Spirulina.
Cyanidium FNR consisted of two domains (FAD binding domain
and NADP* binding domain) with a molecular mass of 33 kDa.
Phycobilisomes of Cyanidium did not consist with FNR. The
membrane fraction of Cyanidium contained FNR but not solublized
by 1 M NaCl, suggesting the enzyme is tightly bound on to the
membrane. Although both cyanobacteria and red algae are
photoautotrophic organisms bearing phycobilisomes as the light
harvesting complex, FNR localization and characteristics of binding
to the membrane were different.
(Division of Life Science, Graduate School of Natural Science and
Technology, Kanazawa University, Kanazawa, Ishikawa)

B20 O&EEFZEA - Y8 Q& - Woloszynskia 7 A4 7 DT HE
R OWKEIREEERE O RR T EFHINA

BKERBEEERIT, ZAVOENERE SHERESLO
PBEHITIEY, Woloszynskia BIZE EN T\, ITEDOH
AL > T, Woloszynskia % A 7 DEstR & FO/EIL, 2 oD
REBIZ DI, SHIIRADZ A T L > THE- ST Hh
52 ODRBERIHIND ZEDBRENTZ, TORND 12T
N—TIZBNT YR OBREIZ L > THE ST bh 5200
& (Tovellia )& & Jadwigia J&) WFExdni=, LoL, HF
FERBBON TV LRI T ENTH Y, EMREBEN
Toh TV ELD2R,

EERETHEMBELRAVEBEND, BRI TS
FEIZ DV T Woloszynskia ¥ A 7O#REFHFSZ L, EbIT,
ZDITN—TREDALP (apical line of narrow plates) D
KBEZHETHDZ ERALNE o7, £1-, BHMPCRE
Z VT 137D SSU rDNA E2%l & LSU rDNA 4B 51 % ik
EL, R EIT o7, FiCMIBII kD 2oDF
MBZEEN, ZOFIVL DD OF - R RABOFENT
Shic, 7o, BTN Z T BB REEE b -2 Cystodinium
cornifax & Tetradinium intermedium % FNENNZ D2ODFH
WEEIZE £, Woloszynskia # A 7 DFEN HEE LT-Z & A3
R ENTo, Woloszynskia Z A 7 DR 2 B ofEIE, IRER
A NOFFEICINZ, ALP O - BREOFE - £ERIC
BOWTHOEBHMEETRTZENHALNERoT,

(dbx - BE - )

B19 OIWAZER* - i H** - WO+ . BEFEE
Protoperidinium oblongum® > A b & FEIEFEHKHEAE O TS RE LLBR
& oy F RAEFRAT

Protoperidinium IR IEB AR B MFERORRN BT
250FEL xR ST, —MOBEIIL R FEFKT DA, YR b
LKA O RBII R & < B2 ) MEXBEHEMICHIEROT
THREINTEE, 22005BEREHAEEHITETTA b
LK OX SBEREA LT R Z EBLETH S, P.
oblongum i34 £ TORIEN L [T R b - EEKHIIE) OxtISE
FAHBALTWBA, VR MI3EIH B Z LML TV,
LML, WFNOT R b b P. oblongum & [BIE X 56
KRR REETZZ 00, ZROIBNELRZBRERED,
BOEVWERBLTOWAONITRHATH- -, 4H, tiEE
a2 HOHEREY L 0 B8 D P. oblongum ¥ X N THHE
EREBI 2V, YR M ERFHEKMBOMIEBER, Tk
HAfaH> ©H BEAEAS PCR (2 K Y SSU rDNA & LSU rDNA O}
DEFNERE LT, EORER, M LB OEEREZ 20
BERZ A TIHPNTE (A1 E2), FATIDUR B
FEFEFLLFERAROBTIERR 2alCBY L, ¥4 T20ORFEIL
I3 ORHERRE T ETERIICEZNBoTWe, £, #
A 71 OEEKHIBDTER I DL ortho THHDIZXT L, #
A4 72 Emeta THoT, LENS, X FEREDEWT, &
GCRREVERBRLTEY, ZhbidEn T v 7 TREIEh
ER&ETHD EDREREBT,

(*dEK - B3 - R, *+ bk - B2 - COE#TBEAR)

B21 OM)IBEE * - FRIEHFI ** EFFHE* . AERUEEHE
Alexandrium catenella \Z3\1F 25 2 f 22 R 7BIGF DR

BEEEBICBITAI Fav RYTH ) 20mRIL, EET
HHETEar LI HOBERIZBITAI b NYTH )
LR LB L TBO TZ LW, AFETIIEZREFEERA
catenellaDI k2 Y T#EEF%45 / LDNA (gDNA) B
LU cDNADTEE D LT L, TAR_A T —FNIZEIT 5
Fay RYTERETFOELEHE LT, total DNA 2§58 L
L TPCRZ1T\ cobB & Weox] DI EEF| 2 B1-FE, @
BEFIZBWTEE Y A 7OORFOEFEENTENT, L L
RT PCR 8 L T3’ RACE, 5° RACE IZ TH#{EF® cDNA IZ
B EEEERFZRELLLEZA MELEFEL 1 FAT
DORFOANEERZTTEY, ZOMIIBEEFTHD
EBBRONERoT, Elo~T ) THEA LR, @& F L
HH 15bp D 5 IEFRELZFF 5, ZD 3 KIFIZIIRY (A)
BMENDZ EBALMERST=, RY (A) 1ZgDNA
OHEINHKIEaT R L b ERICAMENRSE Z EBNRE
WEHROBETYRY —ADRY v 7E2BIT L THER
Bado Lklka FRUZEo TV A REMSHEER S -,
(*EKBER, ** FLE KRBT - SHEREHEE - AGRERNS)



B22 OJfRH & * - K&K Hr** - WO : BAEFAN
R¥# E B3 Blastodinium & Duboscquella DIGHE & BRI E
22T

HEOITEAREFEMHRBEEREOSHEMEIZ OV T, A
DHEHBRETEOHMELRE L, SEIIVAT VE
Paracalanus parvus s.|. DELEPICF 4T B Blastodinium
crassum var. inornatum & , 5 888X E B Favella ehrengergiilZ
FHHT B Duboscquella aspida |2V THET 3,

B. crassum var. inornatum (3¥EF NN HERE SN T-, A
DIREITFEEBOT- DI L T 5208, MMEEE
ISHBE 2 RMEER Y A T Th o7z, SSUDNAEFIZ L B
R OFRERD O b AN RN R RFEERBICEEND
TEDTRENTED, £ OMMSKBERRIIAL MR L0 o
7o

D. aspidalTHF N R OB R bRES N, AT
TR F TR DER DM FEEEASE <, LB R 12 £k
RIZORB > T2 Z ORI E TR T D, T OWMEEI
i, Ty7 42 A<, R avR W) BEEERER O
ERRONTA, BITIREEEZ TILed o7, SSUDNA
IC & DR OMRER, AL, BEOCREDNATIZEE
NDEEES D O R E N D RO LEYEE marine alveolata
group D7 L— RIZEWT— bR LT v FETEENT 4
ETREN DO DNABSFIOARBH LN TV T A—TIZ,
MO TEEEHSTHERERPHA LI 2o T,

(*JbK - BRER - M, *IEK - B - £EERE)

B24 OB * - I RFK +* - @B K * . EBXiRgFER
Cochlodinium polykrikoides DT T IZ¥1T 5 5370 & Tkt
%

SR IRYEE B Cochlodinium polykrikoides {378 B A<C82E S
BEBIZBWTEER b RERBERESH L W2 EERH
BEEETH B, 1 B AR RT3 KBRS HBRERN %
R3 L, By EROMEE TITEE & i HBREss I B+
HEMMBR LN, £, TR EEIBNIZERMICHERTIH L
BRKEPCHFNEBIZBOWTHERSIATWAZ b, B
DEGEIC L AERONHMREBROFELREI LT
D, AT, AEOMEEHLZHRI L ETomREEE
THILEEML LT, WEBZEIZMX, SSUDNA & LSU
IDNAZ AW 3 F RGBT 2T o - MIBOBEN LI, B
RODEHMOKIZBNTHAENICHENLREWVIZIR2D 5
T, R ORSHIERTFICAIBET S 2 &, & L TEVREHED
HMEETICUE LAREZNIATAIZ LICL VB ST
T 2OOBGETFREEZ AWV THER L RERITISIER U
LY, ZOoRTHBARRERICHERT 5% < OKITEEIC
HETAHI RBERLCESIZ LSO EBHALNE RS-, 2D
BEEIL, BTN 2R B 7 Y7 (740 - ~=FE
R, ~ L —37 - YNER) ICHBR YT 2 REEESE L3
FEWZHAT A ENTE, ZDZ L LY, ARAKEEEIZ
HERT2EREREIZ 1 >OBEEEC LD L0 T, BRIMNBE
1520 & FEHIF IR RIS AT THIERBEN L TV B ATREMEASR
®wahiz,

CRIGK -BETHEBEEREERMA L ¥ —, »*RIGK
Fz - £ERE)
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B23 OJIIRFR * - BN ** - AT+ : BHEEE
Diplopsalis ¥ 1 HFHED 5y B FHIBE

Diplopsalis BIITEBFEBRMEARMBEER T, HEE TR
BENTH30ED O LIREIZL X MNERMBERIN TS,
AR TI, RIFRAKTE X 0 8B L 7= Diplopsalis ¥ % +
DFFFERI LY FRMID & ORISR 2 T 7, R
ZFRMBE THE%, BMIRPCRIZTZ D SSU rDNAES
EREL, RRMTEIT o7, VA MIBEIRE TEHE30—
54 um, REICR IV um DRINEEHSH Y, BFELIXT 7Y
7 A Y v MK (theropylic B! ) Tho 7=, Zh bORHIE, X
¥ 7> & Matsuoka (1988) 2345 L 7= Diplopsalis ¥ Diplopelta
parva b —BT 5, HIEMIBILRIZ ISR ELRERE T, £
X 25 —38 um, 830 — 40 um, HEELEIZ Diplopsalis %
HORADHY, #IRESIZ Po, X, 3!, 1a, 6", 3ctt, 5™, 2™ T
o Tz, RNEDOEIRECSIL Oblea torta & —E$ 5 M, O. torta
LV b/hEL, £, BEEFNZECRA LR, BEERTO.
torta lZ¥V A MERITEM b N T Wi, AEORKFHKIT,
Matsuoka (1988) ® D. parva & iR (a) DHER LA CHEIEL
T 5 (AH: 1a, D. parva: 2a), £7=, FIED VR F i bDF
ML, T T laTH D7, AT Matsuoka (1988) D
D. parva L RIEDFEEMEDH YV, D. parva (= Dissodium
parvum: 2a) LIIBIELEZ OB,

(*RIEKPE - £ERFE, »*RIGX - REY T IBBEREGR
MELL &)

B25 OKXNEE T - B s - HEA L BB S EBFR
PEHEE RO SR L R #E

TEEEEYICOWTOMEIZEE L THERE A5%7
A—NEIZONTRENTE R, A4 AN, SRICH
WD 72O DB D72 WEEE BRI OV T ORI ZUEE
BATRDA T ol L LR LEEILR>TH
TREENLFIE, EFEREEZRV-HEREZO0H
5, REEMWEREIL, BEEHFTTHE{BEIND
TENLEBUIBTAIEERBAEE THDL LERAON, £
NTOEEM LRI TV, A FEIXTEEZAERG LT
ZHEBRFEMWERRORMOEFHRRLZITROIZLEE
BELTWa,

FIZILEEEPUZI WV THIR 10ecm LINO LA RE LT,
0.1 g DEEHIRAEEH LIRS L THER 2TV, KERM
DI BICHBR L TE L RIEL HEE, EEELELL,
&2 DEBEIZOVTHAFEMBICE S HEEE, — 850
b DIZ 2OV TIE SSU rDNA DE S EEFIC D < 75 F RLAE
W, EFERBEICESKBEBBRELTR T, TORR, B
BEEN/-ERFERMFERFEEIRESFR NI AMNE
(Bodo & Rhyncobodo), /=t F R$E (Cercomonas &
Heteromita), = =A% 3 A (Goniomonas), A +F * /) /%
ANBEIZBRTALDTHST AT A RANVEICET D
14¥R1Z DU TSSU rDNAD ER Sy BLFINC -5 < 43 F REARIT &
TROT-FER, 2SIV 2DORMBC N D Z &N
oM RoT,

(Abx - BEE - AWFEFE)
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B26 OEMWRE S - il Wl - FsERAT] - F L B BB E
BLODFRMEMITIZES T 7 2~ — MNE Dysnectes
brevis DRFFE

T/ AHR— METHBESIC R E 2EE2ETHEMEET
H Y, Giardials ¥ DFREMEFAEAEY, jakobaf R ED B HBA
M - EBEBMFAEAY, Euglena 72 ¥ OMSLHEEMERAE
EMEELEBEMIIBITARERIN—TTHD, HEEFR
BEBICESELEENEL, S hary Y TEREZR2NITAL—
FHE N TS, T7 A _— MAFSHELERKEE T
T, SEERE CIRdEFICL@AERB Y, L LT
B bHIXFOBERBEHEITRENL TR,

20054E3 A BB L v MlalE o K& gL HETHE
HAEN - EBEENFAAY 2 BEEEL, BRKL Lz, Z
DOFAEEMIBFRELETTEBL, A7 TV T 2B LR
EHEREITY, ETHEBREREROKR, ZOFEAEMWII b
ay RYTEREN FaPx /) V—LEOMINGE 2 FF
oz b, RN AR s R N— b LR A E MRS
EEHELESZ Lo T, UNE T HET B RS
ORIV T NVT 4 7B BHAEIEMED Carpediemonas % & e
T A J~<— +¥F Fornicata D & —F L 7=, 18S rDNAIZ
X B F RGO R, AR A AW IIFornicatalZ F Eh b
T &R ENTZA, FornicataPN T REAINLE (XA 5z H
khehotz, LLEDRERN L ARFEA4EY % Fornicata DFTE -
$TRE Dysnectes brevisk L CRETFETH D, SEIORKREE S
W, T AHR— MELMOFELEY & OFEREOLE S
{Foll b, HrRRIL—7LOfBENRONZ, 20O
IO REERT 7 AH_— MEIZET B EHE SN E
DEBEMORENLBEZELTCVWARERTHDIZLET
BLTW3,
(AR - BE - EMRE)

B28 ORI BFHGE* « BEHER** - AR B x4« (LA T IE##+*:
It B ABESRS & OWE B ARFE T > % Aphanizomenon D rbcLX 1R
FRHTIZ & B i

Aphanizomenon flos-aquael 3305, TN E THERHER S
TV mEBEMR LTI AV—L 2R T Y, BAE
HNTHMBIERL TV D LEEIND TV BTHD, —F
T, Aphanizomenon ITGREDERPRKEN LbHY, ED
RAECHLTERENLETHD, #->T, TRNETICHRES
N-EE2EODEERICONT, B L BETFOBERE I
BT LICL > TERNOLERD S EBEbh3, 4E,
L EORF M, EEE, EERE, BEROKKS, 7H
KF v RZANOMH G 538 L7z Aphanizomenon (22T
rbeLX AR F O —EROEEE S| & R E L TR EIT o7, £
DFER, WERK L RAK, EGREK L TBREREZEL—
B L7z, RFHKIZE 7 B b oBEX N7z Apha. flos-aquae
NIES81 & —E L7z, EBEREAIEIC & > TR L Rl T
3, BERIIBRR S THRITENENR L ST IN—T I H
FAHZENTEL, BERFIN—HUIKRLIE, F)a—
LOFRPHEDHEROBEICELUBZRBDLNDIZ b H
Y, BIAEE Aphanizomenon O FIZILREANZ S N D EED
TN—TRFETDHEEL LN,
(AL ERAER, ** LK - B, =+ EBW - REEFE,
Rhrk UK - Bt - B

B27 OKRARE R * - B THHA**- LB x> FriLFFrx*-
=E S BEHER Y IR S B Acaryochioris spp. DER
B R

suna7 4 (Chl) deEBARLT DT/ NITIT
Acaryochloris marinal, /37 AR RICER T 2 BEKR VRN
NoolEENnT-, e, TNETOHRICBNT.
Acaryochloris spp. WHEEDOMEEMH E L TARBRIZIEL &
LTWAHZ &, £7216S IRNA DBEFRINS R 5EEHD
Acaryochloris spp. BWEEL TWB Z L #BH LM LT, ABF
FETIL, 3T AIREOBRERYIZHA T B Acaryochloris Di#
CHISEHEEEZBELMNITEZEZ B E Lz, T ARRIZ
BT Prochloron % ETeBERR Y 2B L, DNA ZHhiH L
7o THEEER L L TAcaryochloris BIZKs BRI T 5 A ~—
v b (AcaryoSPF/CYA781Rb) % fi\»TPCR-DGGE #17 -
feo ZEORR, EOREMFICHEED DGGE Nv R &,
RT A OBEF Y IITEER O BE TR D Acaryochloris spp.7i3
IR AL TNWB Z L bhote, &30 ROEEEFIHG,
ORI BEFESRE SN, I5IC, ARBREDOHER
PHERHINZ8ODBEFEL & LI FRFEMTEIT-
LA, REPCHEEEDEVERBTES5>0OH 77
N—T %R L, ERRIRRREIC K 2 BEMSMENERZ > T
BAEREMEN R X NT=, F£7=, 4 maring 13, Ve L
UYL TR R B Acaryochloris spp. W TETET 5 Z L BRIBE N
7o
(* FRBE « ABR** FUKRE - HUEREREE, *** BT KB% - £4)

B29 OfAMRFSRIE * - BFIR A * - BEFEE - b B
HARBGFERANVCZ ) TRAFGEETEITIA LD
TR AR

<Z UV THRAZELTEa L7 3MRORBIIINRER
BEOBRWIREEBREE (T2 7ITRM BHY, F0OH
BORESCH BN TOBEE R E2388 &z niSiiap s
BR—ROBMELELZ LBHMFBINZ KT TT R
MZE2DL 2 ZFEAENTIZITARE2— FEEFHAVLNT
1N, FHREOV L IHLHERBESE LRV E N
MBERH -7, LM LEES, Fx N LRI &
Cyanidioschyzon merolae D" ) L%k & 4 B84 I BED
FHRVEFEINTI LD, T ofilaa— FEEFERVE
R FREIZ R D 22 dH D, T ZTHA I, Bao7era”s
FARMRTIZHBETIRERTHDA V7L /A FERRIZ
EBL, TOBEBEFENZTRIZOVWTRKEMBITEZIT-
2o TORER, BREIBITIBA YTV /A4 FARZDEE
FiX, VT /AT YUTHEDLDE IS IPTHENLD
LTEYA 7R LTRY, TORF =3B SEmH»S Z
REEBBICEDIE TEANIRESIA TN, 055
dxsEEFICOVWTOFFTTE2 7T R M BAEEEKTH
5T L ETBRTARENE N, —FispGEEFIZHOWNT
ISHLEOBNBFISNENC ST 2 7T Y THEOBIET 2R
LTRY, 20 Ehb ZREAEBEN DO TIT—RILEE
B ThHo - mREENRIE I N,
(FHK - BE - B - AR, #H3LHOK - B - EMEYE, e
HK -t E - AHELRF)



B30 O MI* - BE {R** - HPRES* : VEESEEER
Perissonoé crucifera (Kitton) Desikachary et al. DB AR L E
530

HEEEEERE Perissonoé crucifera (XX EMEITIE ST, A
BADIIHBET BB RFEEL LD, AT - mEH
DOBMEINTVAY, AHEOFEOHEMIMON TV
W B TARIBOIER D RUBIROWRLIEY T D/Nr7z LIz
EFELTWAE DN TWAD, ELWARBITE LN TV
AN

INETICEE AR, BREOIEIMET 5 NEES
THAEYHEL, EEETHME (SEM) # AW THEROH
MARBEERHALDIC Ui, AR CTIRIBPRLIZAE L T B 4E
HpasEE R O X OBEE L /- MM % L E RS, SEMEB
JUHERAL—V—BEMSE* AV CBEE2To 7=,

ATEIIRVRLICEM T, MIC 2MIANER > TRHE L, 158
WLV EZED & O ICHASELET D, 72, AREIILET
BEMDT, TRANCZ - 72300 CREME ORSRIZ X Y B
A& T 5, BRIEERREOBIRIED O 5 S, Mg & mh
DR ELED Y, ZREIZIEN D Z & TR ET 2 LRg
Eha, £, ER-oFHBIISEEROL DT, AEITH
EERRET, 58%, RS TROME L2 BE L,
BEL-MBIAETHIEELLND,

EREORREITRLR T, BRI > TR L FISELET, F
RIMICEBEIEEL, S HIC4 OB ENEN 1 EEE
T3, 206 ETEBENICIZEREETHSHEET SO TE
DET1IHREGZIHSOBEOERENREEND,

(* HRMEKRE - BEE, »BEKX - 4£%)

B32 OKRMMWE* - KEEE** - AHEE—RR ** : SSU rRNA
BRFERWEIZOS S 7=V BOSFREMRH L
Lotharella J& D5 RFRIERST

rus Ty = EE, Baoray 7 (BLIOFELRE)
FUhGREE & T OREBOERMBEE L SO TREEHKOEHTH
3, T, KEHORRIERNSEMELIND L & HIZERK
OFRSEHLRE SN, ABEHAEO REEGROFMET N
VB L Ip o TE T, AR TIL, SEEME S 7= REERE (21
) 12 DWW TH72IZEE = — N SSU IRNABIEF DBELSI & IR TE
L, BE&TE (BR) DBECHI L B LIEIC &L D RHEIT 21T
e TOFRER, RBERIZIZ6 D OXTERBHNEHREIN, £
NHEFEBIZZOoDKRERT L— RGN d Z LTS
Niz, 6 DDOZRMED 5 b 4 DI Lotharella BLAIDE BRI
MY LTEY, Lotharella BLSDEEF DR L~V D5EMN
ZUTHDZEPHERINT, Lotharella BT 2 >0 FRGHE
WZahh, ZRNFRN 2 200OKER I L—FO—FKIZEBT 5
TEBRRREINT, 2ODORKEHD S B 1D (Lotharella 5k
B 1%, Lotharella BDOEYMERETH B L. globosa # & H, H
FHVEHRMAROBKR THER E4L, b D —F (L amoebiformis
RECEE) ITRBHHT A — KM OBKRTHER STV,
B2 1%, L amoebiformis FEBED A L \—%FEE LTHE
@ Lotharella B> LM X E20ONRETHY, LRROXE
HRBROBER I NLOBIFED 1 2 LTEHTHDILEE
Z T3,
FERK-E £, »*E&RK- K- BREE)
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B31 OHHHEZ * - ELBS#** - @R
Achnanthes inflata DR

TR *+* o BREETES

EEOBRNPEDLIICLTRELSRINEE HHEIL B
BOEMEZL > TRERBEO—DOTH D, WHHEEE T
i, BRI ETHRPR (FOE) 6L TIBUD—KE
DERRIBEL, EBIZUZ—2 LTHRUS, RR0ENTH
RN —RINE FATIC RN HEL, U¥— LTE-—
Wh& SEonY, ZOZ>OMCEENR-RENTE, £2
DBREBEL R D RICZO—RME ZRIND D EEICHUDHE
EEFTNSE DR H/NNC L » TEBRIAE B EL N,
BRI T B,

BEZL, ZOBRFERONE — B itiEE BB SN
FEiTRBRL DO, £-—F ORI DHHEHED H 5 Bt
BEBCTRLEDLIREHRAAT - ERPONEEIZ LI
DWTHFEREZED TS, SEOEESE, #BE)I|BAOHL
RSB U 7= BHHEEESE D Achnanthes inflata % ¥5% LT
FRE RN, REOMRIT, EEFONERL, HEs L
<, ROBERICIH > TEM OIS EHEE) 05 5 EBHRER
MORD FICBEE RO EHERICRONDIE8ETH
B, ZHTEROFIDI b B OB A2 DH, HDIWIET—E
ELNT-HEERZBIZHEERLZL0RON, LEHSZLETH
%, BEOKR, REROEIIIHEER CIIRRIC, EitE
BRTIIRICEERHEENE LD EDRHLMNI R o=, F L
T, BREEZROMRIIBROTRBETIZWES T, HRAIIEE
DEROEIRE 2D ENBE LR STE,

(* SCHK - BE - £, *+FHEK - £, *+ AEERK -
)

B33 OKHE{EFE* - RIKWE** - RHE B * . T AES

077y =4 FROSRFOMLE

70550 =4 BITBEFRCEMEEO—HT, HESE
TICSBSEMNEH SN TVD, LiL, FIMIITEI DR
ERENGETI LEL 0N, BEREOEBLER+ 572
N—=TD—DTh D, Fxid, 20034FEI2T7 AHFENOHE
WMEVI/uTF 77 = BEOERKE BRI, D
—lZ, EREmmBEE CREI/NERDOH IRV L
ROz =—%2FET 58 (P329K) #RR LK,

P329 BRODEBRMAITEO T A — RMMR T, MBRERIX
11-(17)-25um, SRIRIREDMTREL Tz, g EOBE L
0, EREABEONRO 2B L/ A RESH SRHEF I
BRRMBAL TV 2BENBEINTZ L&D, AEIT
Lotharella B\ZFTR T2 Z LR SR, LML, &K
Lotharella BiZ 2 DR DFRBHEFL L BDMY, L
amoebiformis & & Lo R EENL Lotharella B> b S H 5~
EFELEZLNTVS (KRR H2006), 5T RGEHITLY, &
X Z DL amoebiformis% Lo RRHICRT 2 Z LRI
7= L22L, P3298KIZ L. amoebiformis E LA T DR TR > T
BV, WEFHICEINTETHD, 1) HBEVHICETHH
FaDREDEBMREEIZD 22 (L. amoebiformis IX 9+3 A,
P329134 = 14), 2) /NEEDH DKLV LBIERKD =
o=—%WET 5, LEEX Y, P3291X L. amoebiformis & F&
DEFELTIHIONZYETH D,

(*&RK - - BREE, »*&RKX B - £W)
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B3O LA - H LB BE /T T/ =F L BORKEEL
Pak]

rus5 oA B REDEREKE L -BETHY,
EMREE K, REE, 7 A— MR EOEEIERT, Z0
BERT, EAERAYSREAERETRVIAA TEREE L
FoREAERBETHI EEZLNTRY, TOEREIZI4E
EELX I LAELTE B 2TWND, HFREFFE
5, 7uS5 7 =F L, sray Tl lifh s EiE
H, RIRIERT A=/, 22T HERENSRDBRE LR
BIZEEND ZLTRENTRY, TO REARFE %
LTWB, L LTAay7ToRTcrus sy =4 8 ICH
BALERMEEZ RITEARAEHIIAM LN TE LT, TORIR
IZDOWTIREARETIER Y,

BEDLIL, EEEBLIUOREMARLY, 1 AHFEHOR
GHWEREPRRL, TORERIUOSFREEHAELL, &
AT 3-4x2umIEEO/NIRFEERTH Y, FRETER
54 U B EWEBIIARIC KEFE FMICE E DV THR T~
VBTV S 2 SO - HERER I a7 7 =4 V&
DB EELL L TV, BRER L O F ORbA LT
RIIHERTE Mo, 18S IDNAIZ & 5455 F R AT O
R OAEMIELMII BT T oF BRICEEh, *
DR TR LIPS LZFETH D EBRBINT,
KEMIIAOMHI I/ uT T 7 =F VERICBT DIEBRE
HEMTHY, 70557 =F BN kAL > THEF
EKEBABDEEDELZRLTWEIDON, LA, Ll
TIRENICERE - AR R -T2 v T T /= VBT H
AAEMELHY, SLRIMENLETHD,
GREK - Bt - £HRE)

B36 OFRiEHT] * - FEFERE** - (EE=A** - RO EHHF* -
BALEE+ . fLEBE L FEEY & IXEOMEKEN? 248
FEFIERET — & fEAT
ERAEHRERICBN T, BE L FAEMOBRITVE
EIZHEE SN THWARY, MiRMERT 2 (EF-2) B5I0ORHE
FRAT ISR & B OEZMER R XFEand (L&
H+&aEY B3), & 258, EFla+ tubulin + actin 2%
WCESSBERETT — ¥ BT ISR L REEYOERME
FEXEET, AR barvy (ZEREYHEE) - T A—
NE L OEBRMEERRL TS, Frxld, 24&EF - 10,000
T JBEMULEREDERT A4 AV T —F BERL,
BAEICL D ABROELMME X IER U ABE L&A
HEHESLS DT OOEZEH RIS N — TR TERTRERE
945 B OLE 2 BERBMICHE LR, MEE+RAH
W) B X I NTZ, FBETFOE(IFRE FEMICAENT
Lk 25, HIBE+HFZAHEY) HEBDTHRIIFTS
EF2iZMM%, aF=2—7Y > (Tba), BF=—7Y > (Tbb)
DELY TFNABMOBETIZ bDRKELEENTND I E
DSHIBA Lz, %2 T3 ODBIGF & HERR UIRIT 21T - 72728,
BE IEBEE+ROED R X/FTrEREL- T, £,
Tba*TbbECFNIIA R ha v #8HET 4 FuEF RF 1T
NP Y THEEBLSBEODTBT—T 4777 "3l &
TR L, REFTORRIL, —B L THEBEELBRAE
ML OEREMERBRTELDOTH B, 5%, EBEMKER
MEBERERTHITL, ()L RERERKT— & 21ER
TH5ZE, (()NAAVEIBEFEVAT T 4 v 7 ITHBH .
BRI B EBMATHI EELLND,
(* UFEKRPE - £EQRBERZE, R EKRE - V27 LT1%)

B35 OFd# E* .l H**-HE B TEEE
Aurearena & % D% I8 7 N— 7 O RMER

FEEBEIIERECERLR 28R, KEOEEREES
LLTELNTWD, EEIT18S IDNA L F RN 0D
HOWEE RN EMIAE Aurearena (RRETE) 28, 7 7 A4
Fh=F BB THE L, B, BRAE, vV
FTTF4T, 7V VAV REME L HIZ1ODORGEE (LT PX
JU—FR)THBILERRLE, PX7 L— RITE < HEK,
ki, HEICETERL, FOBED BARAEME, Kk
&, ZEERE, ELICKBEERETEHTHY, FEHED
KR DRERINCIEE T 2SR EMHETH D, LIL
Tr A F A=A EESNIBEOSFT—EIBRELT
WAZ END, PX 7 L— FHNORBEEKRIZOWTIE, RH
BhRmEREl{EBINTWE:, 408, 774 ZLh=F 8L
LTsbh? 7RED 18S IDNA, 2FED rbel BRHI% FHii- 2
X CREBETEIT T2, TORR T 7 =A% b=F B3
< &Y 3DREITH DI, Aurearena, EFFEEM, 7V Y
AV ABRAOZN TN EERRICRD Z EPRENT, OF
D77 AZ A= U BRIISREETH Y, ZOMORKFH
LENTHEIIPX 7 LV — RIZBITABREBFEETHDHZ LM
WA END,

(K - BT - EMERE, R KK - EHERE)

B37OTERF - KAXETF -+l HAI-HLE B:7nun
7 4V b EREER DEEIR & R IZBET 5 RAERISE

HERBETHD 7 a7 /Vb (Chl b, BEEH L
NERDIAATLE ZRIEEEYOEREICEET D, EELEY
DIERFABIZET, Chl b OSMITERFEMEEZ =T, —F, K
i L TIN5 — S OERIC Y Chl b BTEET B8, HE
TR DBERAR & FIZREEILEE TIE7A2 <, Chl b IXREENIC
SFLTW3B,

Tomitani & (1999) %, #%# & EE O Chl b & RKEER
(CAO) NRIZIFE2 BICOTFET D &b, BEOMAEN
Chlb BB L%, ZLOEBBIUONEE, KAED
RINITZNELR, Chl bOREENSFHEE LT VI RELE
RELE, LOALZORETIE, EROFEITRRKEBRET
DUVENRD D,

AR T, HREEDOR T HE L= L Bbi b~
TV ) B EBFOCAOBFIZREL, T—FX—2A0b
BHNEEE D CAO R CAO-like B2%| & DR HEBIFRZ T~
Teo ZOER, CAOIRE—ERTH Y, HEHEYETREN
T= SRR LT, JRAZIREE Prochloron & Prochlorothrix O
CAODSEFITER TH D Z L BRENTZ, F DM DERLH
BEDY J A, [REBEOERES / A2 CAO REDEBNT
Rbnehol, LEDZ 2D, CAOIIXRE LIEDTIEA
<, 2B OFMER, B L UORERER-FEeEDE 2 8&T
KEBETHEE LIRS E WV E RS,
(K - EMEREE)



B38 OEFIAFAZE * - flh GRS * « 24 AT s : BIRTFHIE
AE=— FBEFHOHER L - ERERE 10 EMBEORK

EEEIMETEa L HaERE LD, Fok
Fid—R- ZIREE L W) BRARPEL EOHKEN SRS
na, Bx PEZREDEBEOREE L 2 — N4BET TR
LI-fEE, —ktAEMEY, #Eh, “kitEEMEESLRE
728% (Bikonts) DEEMICH AWM HBALE L 7= (Nozaki et al.
2003, JIME), - T, ZOHOERTREERD—RILEN—
Bl x, ZOFO REF—REERARENRZNE DR
B TREEBEEKORENH-T- L FREN, L5
»B, B, 43 EOKEGTEAVEREMTOERE, &0
EHEET—KRELEEDIHOBERKEEN TSN
(Rodriguez-Ezpeleta et al. 2005, Curr. Biol.), Z#UidF « OF
T ARERRABTH D, 143 BAOEGEFITITELEE
BEVLORESENTEY, TS ZktAEDIITRE
EHEMETART T -2 ORMPEEHET 2T LI HE
FThHot, SE, BOTHRENLEEGTSE (T /5
EF-la, aFa—7Yy, BFa2—7Y >, Hsp0) &AW,
BEEEE 10EMELAVEREBT 2 ER L, 20/K
B, 7V MEHE AT MESD D T2 D BRFEEESHENT S
N, TEZEDETNRETT—FnblerBENBELE, £
7=, Bikonts D B EERIZHL @IEY) & IR EMEMHALE LT, 5[
DR BT X TAFEOKEENEZZRTITETH
5,

(CEEKAHE - AW, > BROKEFRE - B - ARBIXL)

B40 O E{ET]* - PIRRMR** - FREER** - PEFRE .
AAFEDTAEBRE Y O — KX X L Trentepohlia uncinata
(Gobi) Hansg. (A I LEF, 7AVEH)

A 2 L Trentepohlia aureal¥ 7 A #&#f Ulvophyceae X I
L E# Trentepohliaceae (Z BT 5 RIRDFEET, BATIE
AXOE ) XOMK L, Biils ot b, B ETOEFNR
HEENTW5, T awea ZEBTEDICL > Tan=—DaR
By, ABOERNLELDIBREOENTHDHLEZXD
Tk, L2L, SR ECEFL T2 b0 TIHRERS
7-T aurea DIGREL BRI D ENBEINh, BOEVWLEHLEZ
bii-, T T, KT, BATRELEAXTHE LD
A I VEFRICOWT, BREEE L RERIT£1T 272, TORK
B OB LEICATT SR I LEEIL, AREEROEERE
A 2 B RIREDBTER SN2 W EDRTT aurea & 13
Bipot, £, WHRROETISKE LTl & ORBEN2EE
FEOHEND T uncinataTh 5 Z L #HesR LT, RN
o, BEECEETHHRILT aurea DEFIZMET S H
OO, FHEANCRRD Z LHPREN, BEOBNEZ IR LI,
T uncinatalZ TN E THRADSBENR RO BARFEL L
THETBZ L EHIZ, an=—0BEEIOEAEOML Z
n— KX IVE (FFF) LRET D,
(x(Bh) LB RBERERS, »EEBX -2 - £98%E,
BT K - RE - BREB®HR)
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B39 OBIEFE M - KBHET]** : Cephaleuros BRAERE (F#E)
DY B

Cephaleuros BEEDENT7 + % A 7 5 FEIZ OV THAKEK
EFRELTHEELE LTOHBOFEEEZRN L. LA TD
B, EETRBLOEBTF b OB 58 LK 2R
L7, CAESH F CHEFE LT-au=— 0N b/ e i
FBOYRE0ERY BERE#M L, 20C, R2EM I 0AR
TR -HEORHTHERE LT, 5 BRICEEIZH L,
HWetgd & ) —/u - kEFEE (1:1) AR 36 FFRE~ 60 FFREIE E
L=, BE%SHAED 1 % iRIC3HEEEL, KEWLT
AFA KT FTRAEIZB W, ZTHICEBE— I REHETL
THN—TFTREHEEEERY N — FTMEL T, G&H
BT VLT — N ARRICHA T TIE L, #ilasZosh
BT, SRamiTR<gE, HBINTEIZRoT,
& Z A TOYREEEIT Cephaleuros (1) 1118, (2) 1224, (3)
112, 4) X34, 5) X2 ThH o7, &F A TITREEEN
BRHZEVBHALNIRY, ZALIEELE LTEITZZ &
NEELEZD, £, £447ICBWT, BiE, BEEFR
JUEBFOWTALLSEEL L O THREEEIIRIE T
botl-, RBEIBRRIWEDOEEFD S (EEF) LEMBF
D) EBET) 2EKRLT, BEHRRREZTLEELLN
TWe, BMRIEEMEATEL LRV,

(* TERKEE, » BRK - HE)

B41 JEBME : #H# M Radiosphaera |& 2 D R 4%

B At D Radiosphaera & Ti, BERREH O 3ED I HR
dissecta k R. negevensisMRIFSH, 7muay s LABILHHE
ENT&E, ZORTIRIERMROERBIIEL /A FOH
BHLERS D B IEHRICE v U, HEE TSI MRRRE S &
D, CWHEOD 2 EKERWEEL H D, R dissecta |TEEZ45 1 m
IZEL, SEOBIIES N LEERERIZO#®T 5, R
negevensis DR LT- R EBMIRITEZ TER12~16 p m T
bHB, ZD2FE, BIRIEIFREHIR D Axilosphaera vegetata &
Borodinellopsis texensis % ‘& ¥ T 18Sr DNAIZ & 2 RFEfEHT %
{To72. R dissecta & R. negevensis (IE—D 7 L — K&
Lighot=, ZHUXEILD R negevensis % Radiosphaera B
L ¥, ZEED R. dissecta % Actinochloris sphaerica & 35
Komarek and Fott (1983) D433H% % X L T\ 5, R dissecta
(=A. sphaerica) 1%, HEEFCtetrad MR DERNIIEZHIZR D
Borodinellopsis=<°, i IZEIZIT72 D Protosiphon & b 317
L= Rl ozZ b, ERICRDEIZR R D RHETIR
ELEEHESND, R negevensis IZERZKEDBHETIRD
Axilosphaera £ B R HEEBR LIZOTRFITZZ DO THET
HBHTENTREE ST,
(B ILKEFER)
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B42 O 3UE* - )IFFiE s *-F £ Bhyrkx HH G xeex.
TEEGRE exkkx o BEE OB eRwrkx o JITHIIE(R * o L ) Ees
EDfE* : ARICKT2BEORE—FT Y aFana4)
Y—RTa Tz MIBITHEHES

AARICEIT 2 HHBEEORT - 7REHEIIREN (NIES),
BARA T JAM) RPUGEENA AT 7 /1 P—iF5EFT (MBIC)
ZRWTIThh, ELFMASNTE R, £, KETHED
FFERFCITARZATEH L L7 FEORAE L RN Thbh, X
2, A, AKRICHEL OBEREPREIN, HREOCEE
EZTWAEEPNE, 2L NETHEETLR
29, EINZITON TV RTE - DEEEEO—|N, T3
FANRLFY V=R FaPxz7 h (NBRP, CEFIFEDHE
#) 2L BLTEELTWVWS, NBRPIX, #FFEsEiE LTH
WHND L REYMBRD I B, 5HDTA 7Y A T R
ZED T D IEIS B S S E 2 MOV T, INE - R1E -
BEDO7-DOTFILEEZ S Y, BARICHAREKEDEY
BREZBEETDHZL2HE LTS, BT NIES 28
REy, MPERE, FEKERESBESYTHEL LT
BAL, 20FE L0 Z0EFELED, SFEETIEENKT
T35, ZOM, NIESIZEIT 2 HMERERFHREILN 1000 2
H#12000 128 %, KREMEBROBEMR & L CHERZER
HERHEHaL 73y (KU-MACC) BAZ— kLT, 5%
FFEERE, BEMNAREE I 22T 4 — L OEENHE A
BELRBHED, TOBMEAEBNT S,

(* EBRBF, ** R, ***HRK, #rx b, e R,
EETT T ﬁj()

BA4REEY * - RANBAET* - EBB *+ - BiTE— .
KTE#* - OKBE* : FELBBRII/KAMOBRLETER
BHEICEERET M/ <BumEH 777 h v

KAH (GEHEEIRET, @415 km 2, HKAKE34m) 1T
WAKELEAKB GEIEEE 10-14 %) ORUCIEANZRESBE
EFFORERERIIT, EoBREFRMAE OkEHS5-8m) 2
BHEBREENSE o &0 DIRIIERERE & 2 s8R T
RBHER I TV, BLBIEERTEIIRBON 1 %L
TONBEDOEFEFREIOHNPBIEL, FILAE (1-50uM) A
BETIHRERBEL R->TW5, Fx 32004 EHKOFH
FET, ZOBLETERMOLICEREALHED L & TREAEN
LRBEOBEBRENXERTIHMER T T 7 N BEBET D
ZEERH UL, 20057 ~9 BICEMK L 7 EORET,
WS 7 N DREST, RIS EOR NS & HPLC
IZ X DBEESN, BMESEOIICE 2 1T L OXER
BERERERToTZ,. ZTORE, (HVMEHTS 7 b
v OMIERZRIE3umEL T THOMBRIZEESIC & 5B LR T
BRI EE UM E133.5~30 x 104@/mlzET 3,
QESEIXZ7 a=Y N U ETERELTHEMBAT
# (Cyanophyta) TH 3, Q)BAZRARNEKEEEST I
{LARBEBREET IREICL DD O PHEREEN RGN
TWDWREMREWZ &% B Ui, THOZEREEND
EOBEMIRRENLFES B EREIRBR I TV,
CBHARMK - EEYER, *HEK - NilEE B & —,
i BREKX - £9)

B43 Qi #hIEfi * « HATEREE * - Mary-Héléne Noél* - KAt E
AN* c HTIIEAT* « HINE—** : RAEBERIEAT X b & v
SRICBITREH TS 7 VDR EEE=F Y L F

KEVGEMBA TR, ZRRECHLEE LIEMEETT O 129
12, RZAMEZUIHICELE LTHEKERDAATNS,
HEZDONRT A MKIC K 2BEAYOBEBEI S RIER S
U, 20044E2 AIC, MBEAERORETZ B L LIZAAF X b
KEBEHPEBREEHIECRIREIN:EZ, —F, NT A4
VI ARET COWELEMOEREIX, RECTALZARS
WV, ARFETIE, 2004 F 12 AIZAAR—A—Z N7 Y TR
BIZBWT, NFRA NV ITRICBTREHT T b o
AEMDSIENE L BOEEICS>WT, M ERE LR P
DB T B, ¥ v 7 NOKRMIREE, L icEd 43
A (WM E 1,260 cells/mL, 7BEH®D Y X5 2 NEFTT
217 cells/mL, E# T10cellsmL, 15BEDF—XA RS U T
{E1ARFIZ64 cells/L), Y /3T A MNE#ITE T Pseudo-nitzschia 73
F—MOERET—EH LR, £ LTKERR CREAS DO
HHEPRD Nz, BEHIRANAT A RV JNTRB LYV
TATYH, BRI ORBABRIZEL Y, 10BU LOER TS
VI N EHERTE T, DGGEIRIZ X BT TIX, AT X b
27 NICBWTEHRAMREE AR ENEE & TR EH D
WA RE I iz, BLEDD, ik & D, ¥ 7 N
BEORBRME, MEEAMOBBEBHOY X7, "T X bKEHR
FHIDRYMEIZONTER LI,

(x ELIREEMIZERT, ** (BF) B ARMEEREE)

B45 O NREERT - & H—BB : REIR OB L SR A kT
5 BN F OB E

FRITBB DI &L > TRARMESBTREDO—DTHY,
BREBIZBWTHHIRETF & 2> TV DTS ER SN T
WD, —IRICEMDBR A TRE L SREITBETERE L ShTwy
B0, BARUEK R OETFRESE D KERS (>99%) 138 BN T
EREAELTWD, TRz, REBIOKRE & 72 2 BEEO I
fUT, AR FARETHREEALNHICT I &, K
TS LRI AL L DR EAEAT 2 L CHEICEE
REETH D,

AR TIE, ALAREH (S IHNKGH#) & A /-hgE
EBRICEK Y, pH 8.0 DEHFT TRKBEBRPICTFET E88ED
FREEEIC K ZFI A L BRI RIETRBIC OV T, HHET T
BIUOMOMEYRFD T aR7 (BRERE) P08
fEfToM, MELRBIEIL, 77« FR6HE, RS
3FE,MKE, 7V ML EER, 2 — L E, NT MEE |
BOF VERTHD, ZORBR, V) FALBESLOLT
a— )LEREINEEH T, T 7 « V¥ Heterosigma akashiwo, 18
Y#=E# Heterocapsa circularisquama & Heterocapsa triquetra, B
# Ditylum brightwellii, 7 V 7 & # Rhodomonas ovalis, #% %
Oltmannsiellopsis viridis3 & O'H A #Cricosphaera roscoffensis
DEFEH R TE T, S bIT, 7 = VBRI HUZ B8\ T
X, EEROTRIZNA, T 7 + N Fibrocapsa japonica O HEFE
BRONIZ, R LICREEO£FEAS , EDTA SKENE
THIERIEE Th o7, L L, SR 2 FHEN T OE L
B SBIBE, REORKEFER T T2 < 5EE
EoZ{bRoObhil, &bk, EEYTRAT
FerrichromeCH#liE 25 1 7~ 7 Desferrioxamine BOFMIZ X ¥
BIEIS 2R Lic, LED S, RO Y ARICEEL T,
AHREN FOEBEICKRESEELTRY , RREDOHRL
o TWHAIREMNH D, GEKEE - B)



PO E P> - i B S EHE - OBRRBKESK - 18
BlEARREE | —RBMEESEROERICOWNT

BIRBEIZBIT DBEEETIL, 1960 FEMRICRE L& ENLL
BIZLALEETHZERREICE-STWS, —F, Bk
TRABEENOEFE CREEIT S L UCEERE GERE
) OERYEHBMTONTE, Lil, FOiZeA LT
BRI TRL, IIEBBEREDFICL B b D TH 12,

EEOE, LS —MRDOF 2 BEMTE BEEERFIELY B
L, ZOMIA TR AR E L TRBRBICHBOEE
DOF, BHERE L KESRAEIC L IEBER LT -, &
BRtid 1 O ELL EBEEE T IREEDFEV TV A fETETEAM L L,
KEBRENEKIC L2 Y =FBEREDHRAE, BIGEHREN
BESEREMIER L BBREE, KEERTT7 =0 7L
B HRREZEZI{To

BELGRICO D BEMBEIE L >2H Y, SHFEEOE
Biafmt st LTWAR, BYBERMIHIZ> TORE
BLRERVICRoT, 1) BMEOLRLE . KEGK TH-
Tl OB EBEEEAL, BATHEL W IR LN,
—MRT T4 TOHEEITEN?  2)REELEORRE:
v =BRERIZEE LTI, MREREIRAICIRARS 5 AR E W
%, BRFmE OFRBESLELR E, BEETIIETT NE
TI ROV =R LMTE W 4%, MEREZY7—L,
MR Y ERU LN TEREOEIE~EZ L DAL BBNTE
DYRT LEBELIZ,

EREAEE#—)

PO3 OFHEE * - FWFAE**: BARICBITDT I ARED
CABORRE LTORA

BEOIZ 1977 FLIE, AASHOEREOFAIZEAL TH
ELTEEAEETIABREIVABORME LTOFIHA
lZoNWT, HIRENTWARRBIZONT, £EHLOTHRE
T3,

T 5 A, MEJIREKHARER L OERERRKICE
WTHEMGHDO (H 5D 2, B TIIAELRFESN TN D,
WA R AABRERLOCRIFEME & BIRICBW T, B
D [E RN UD ] LFFBRIFTELRERESRITE
W= TEME D] BIRFENTND, RIFEILBIZBITST
SAOMBARELEET, BED IHhLdboAl, TENL
W, HREFET, BERED (L] & [2IHNLH] A
BRI TWS, ¥ 4T A1, ZERFB# OGRS &
LHaHoH] & LTHITUACETEI S ILETHLIRE SR,
WEBRFPEROERE (7T A boh) H2005F0HIRE S
nNTW3, 7ot KeREBBEICEBWT MERLY) &
BT (7 u A%E ) 2, REBROFRIFIZEWVTILAR
FEIBREENTWS, FERTHEICEWNTEIA Y A O
ZTHED] BI9BEETRESIN TV, KFBROBAKFE
EBRIZBWTIHED I DA (V7 a X LOMHE?) OENIK
FOEED L HIZEIN, L —IZERBRTRFEINATY
B, YNT T A, BERBKEEORNK L RROEEE X
KOBH b B, HBREEEICBWTEMT L ERLD
RT3 A1 5, BIERBIZBWTIRERZD (U] R
FENTWA,

(* R AR, ** KEREHRE L &)
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P02 OMABT * - FIEBANLLE ** - HBRER *** : FTHE
IR DHEE - BEIA N7y 7 BEBELICHONT~F A
N—b L DIFEEEND ~

AHBFOBBREEEOSHENEIE <, SHLERREE
BIZXZONIIRROBGERERD b2 1% ) 5 BEITEH
DENAEV, L L, BBAERIT, EEOARLRRELS)
REZLY, ZOWAEDOEHRBRE SN TS, i, 5
EERICBIT AT SORLITEREEROAFTRALZIE
EBETHIILIZE>TREICHLNIR D LD L Bbh
%5, I T, HEIVEBIIBBIIEIFX A N—56IZLoT
BEREBEENERINBENRLERD LD, BE-BEOKS
BERILLAHA R T v 7 28T HLE LT,

YHART v 7 OB, BE, FEEEDFA =L L
BT LI 0EDIN TS, B L TDIEEA B
TRIHIY, FA4 - — b OBRBEESFZICHT 2 EERD
EERDZZENBMELEZ, 20058F5 A0 6 BIZhT T,
FEEEBEEROSEFRDL A B FRA LV MIT, 1B
BvIF—RB3bDFEMLI, I F—I2IL, RBET764
DEASN—RBIML, 558 6%, Y¥rIF—IZHELE
EH5ThHB, EIF—%, BREEOSENEYE, REDOR
A2 bR EEEIBICHA LS A ERA L, EEEEOKSD
TOEREEOREFIKEL,

B, EIT—ZBMULELA R—DFnb, HEREEE
DARPEEORME W-12&, A RT v 7 2RBETTH
5, £, BE, £F9V 005, HRIEEDOELVWAREES
HExAV, YHoBBORNMEBNE LEEERLITo 2.
(MEEFEERIEBIEA B AERIE R 2E S, HHERENE
PESEER , * BHRUMERE R FRMEER 8T

P04 OIURFEE - JIARE— - R [E- BEAfRE - HHEED -
ZWMREZ  LBREEOWEEM

HEHEIEFNEOIIEFREIMET 2 REETHY,
BN E DBVRFT TH B EEZOND, AR T
3, HREERICALET A LERREONETERLICES
THEEBOFELIT o 1o, HMEROEEIL2005F3A 1L 12
Bz TEA 1 EXICHBE#HICTIT 72, AHEORR,
26 FE, BIEA3TE, ST, Aft167EOEENRE
AN, S%KRRAEEALZARDZLICLVEHSHEL L L
NTFRIND,

ARERTIIWVL S OEPNEFERIZ OV THRMT
5, KBEBYFX )V IVRBDOY W42} Chondria
mageshimensis Tanaka et K. Nozawa I, 20054 8 AIZ/\ET
EDHBETHORICEE L TWIEM, EHOTH LiTE
ERHZELR, LaL, 7RI BEOHRBRESH, £
U D B Tidd b ie o i, BIEITEHER O EREH
B, BE13cm, 1@2mm, EX0.6mmETIZARY, WET,
EEEICHESKT 5, HOESIIHE Y UV, FHD
Sediin <, 1 EOERME L Z 0T ORMIansH 252y
%, BIRFITEL HEV BIL-2, HETE T 1 @0 EH
fa L sEDKE R BEMBSARTH D, HVESEFEIT
HoT=ns, BBREIZH Do TV, AFEI Tanaka (1965)
2LV 1964 E8 AICERBRBEBOKEN3I0 mML F
Ly CEHEISNERE S LICER I, TRLERE
SEEM L, AEFIDTHE A TERUSN TOEFTIH LI
ot
(fBlLX - £/ - BEEDT)
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P05 ALk kst : ZEIR I A B D18 #EHE

2003 4E & 2005 4F 2 §R M R T ATICALE T 2 AGEHR O
BB THBARELTo /- & 25, 4TRORBERL
BENTOTHENT 5, BAGEAIL, 19408 E THEEL
1= =R MR ERT OB 1968 FEIZBRMS =L T A
<, BBPIZIZBRTE D BARREOEEBRERFINA TN D, £
OUFEEMEIL, FEFOME TH > BIIREIC L - THHRES
ni- @ 1947) L 00, FOREIIFEH G L EOWEEE
L LTH% (Segawa 1935, 1936, 1938) &h, #AEE LT
DOWFRFITA S TITAVY,

BON-BEED D L, B - BHICHMOPLEAHDE
N ZENI9FE (40.4%) ITET DO L, BEFICHM
RSV a LT EIZIE (64%) I0& EE ol BEMOR
HEHOLDOTEL LTHE (1976) BMRE LI LFELK
BHBEL016 L7720, BRYEE-BIIRM D 0.2-05 2 TEI>7Z,
FHEENZFORDE LY BEH L TRENTHDI LWV H
g TR (1982) DREIZHEET D,

4TTEDRINUT, Myriactulal® (FH <> EB XNV EFR)
DENEEND, BEIYY<ZEI7DOELEIIELEL, 300
u MIZE AR O £ S ERE10-15 ¢ mOEHERB OV
5, PORMBRB ISR SN ETE LRI, RbROX
MRS DN T IETERLOND DT, Myriactula
arabica (Kiitzing) J. Feldmann 2R L7, Z OFEIL, KA,
AV REFENRENLBENH DM, BATIIFEL 125,
(BH#)

P07 O ATER « s 3 FLEEA P F AT XY UDEIEE L
ATEREOBE

A N Z AV XY U Lomentaria lubrical XAM ALER IR R 5
L, EHETOFHT 2 LDV EhoiEsE bz
45, BT/ VBROMERPLENML, B 20cmIZEL,
BE&E02~2mmDAFRT, FHACHEL, HEokdiz<
UCNEAELRV, 2L LTS EISI L LEARKRTE LN
E 2 ETe, Yendo (1920), Yamada (1928, 1932), JI11B (1960)
IEREE L UK FEABE L TV A, AEOREM A TS
ERRBFARABRICET 2HMEITE, BEOR, F&
BAEHETIZAT T D ABOKEE L ATHBE, RIRTEERK
BREOHMEPBE L-DOTI ZICRET B, RIT SRS
THZE, KROMIASNIEEZRHIE Y, BEEEZ 22\, %
WHIR L BRI o0 BRHERS & BAA T A U B, SEiT R D DR E
WCHFERAEET D, BRI IMA»LRY, XHEME
D 2HRENORRD 1 AOBHIlEE AT, e h T EFE
T3, %%, ERBEHERT SR IHMRITMA L,
MAEREET 5, ERKMA MBI & ML, B
D% 51T T, B O % 51T B o 7= Bhlaid N A % 1
L, Biifat @A L CI=27 7 A N24ELD, I=FT T
A MIDHEBOVIEL, TNFTRANBRELTREBELERS,
ERFEOBRBEOMIIRIETFEEZRY Ete L HICRELT
REREMRT D, BB LTZERIIRE CHEOIMUIIZZEH L,
TEENC RILZE £, W43k F L EMEDE O REIZIES
N IEROFIZES L TER SN, ZAHERICHRT S,
(AR - Bt - 2)

P06 OF)IAASE « ERKRAR « HBEOWEEMIZOWT

WS OVEERICE L CIZER - B\F (1975), M - P
& (1977), Kajimura (1979; 1980) 7& &23 FIZ FEERHEIR %
DCEERITo7. LA L, ZHE TICHEEHER D OME
T TWARW, L CEREOHEEREZ LVELVLD
2T B OREOK L REICIET 2 BB &M CHRERE
BiToTm. TORR, #IE38TE, BE 2, LEI8ED
BE 248 TEDIFMR L IBE A AR Lic, AL ZNET
DWE L 2HbED L ERBEOHRERIIMAIIKSZ
Lichd, ZoOdLERBHFERL LTHITMALBNDD
i, MBE2TE, RESTE, B I3, HEBENAE46HE
THdD, ZOIBLERBTREERNL20HD, AAT~E
LRy HAEZZIEFETHY, SEORENFE HIKEET
DH|ETHD, ELLLHNEL LTRO2NMY, LHDOEF
HASERLTE-EBXOND MBEAEREOFR Y =Y
AT L TWEE, Ha CRETE =, MOLED
THEZ DOFIZE, BV TBRETROD > TV AKDRT
WCATEBRENER INIRAGHR RN, AFERY N
14 A TEHMORBIEES T LMREN Lo, 2HEAT
BEGRETE T,

CRRHEER - #58)

PO8 ORA/IIFulE* - EHBEE ** - fIEy  S** - Fi# (Il
Futthxx - FRIBAN LTl +*  BRIRTTS BES BB LE I SR DB T HHICAE
TEYNXTHEGHOFEHHE

2005 & 4 AICER MRS LLEBEIEEORED 7o v 7 |k
(KIEH 10m) (2% /X T Dictyopteris latiuscula (8%, 7
IVIHE) OBTABEOMBEEERR L, £ T,
YNARTHEEHOEHEIZ OO TRE L,

200545~ 12 A A 1[E, 138 25cm DFFHE3 HeDEFEX
D E2ITV, FEE, BERBIOCEKOLR EAELZHIEL
oo YAXTZHEREBIZOFMEF S I HHOETH B,
ERICHEVEORIME Y 2REE, 2RELD IRELREL
L, SIAM e L 0B, 22T, SR TERK S LI2E
REER - EREGHAE L,

BERII3I~420gE/mM2 TTAICEK, 12 AIZEK/N, @
E#013277 ~ 629 fBE /m2 T8 AIZEKZ, 10 AIZHRV Tho
Too 8~ 10 AICITATATE BR S, BREAEIT9 AIZ80%
THEEICEL, BRRREEILE, BT EOIEIZZ -
7oo Fiz, HEBRMEES L-EEEGDOLRT 1 DOBKTIE,
HE, M, BTFEITIRE L TWieh oz, FHEEMADOHEILI10
ALoHRshi, 2R LEFEEDTESIL1.4~38.5cm, 0.1
~61gAET, TAILERK, RAKE/NTHo, IKREE
TREOWAEILS~11 A, 4REETIX6~10H, SKEET
I A IR I, 1 2RECERIXTA, FEEIXSAI
ETNENERTHY, SRETHEHSAICWTNLREKT, T
RTUHU~1R2ACENERoT,

(* RITMBEER - B3R, ** X - 1)



P09 ORSB)IIFniE* - F#R  S2** - EREEE - I8 (2 L)
i - FEERAN b ot ** AR VS W S 40 ATUAT 1 S D WA R (2 A
B ONT Y AXEGEEOEMHHR

2005 & 4 A ICER B RHATEOBREICER L~ K halc &
5~F ¥ /~X Dictyopteris prolifera (8%, 7 IV 7% H) B
BIZHOWT, REGRHEOEHEILEZRAET L,

20055~ 12 BIZA 1|, KEOTH#BEZ 130 25cm DF
o3 TN Y 21TV, Bk, REEBLIVEKOLE
CEBRRE L, ~T Y A IEREIOORHEF 1K
DETHDHIN, ERIHFENFOSRIHL Y 2kESL, 2KREL
DIRELRHEL, MENRFEL LD, T2 T, &EKT
R Z L IR KRER - BELAIE L,

BERIT02~1.6kg WE/mM2 T7THIZEK, 128128/,
BEEIX747~ 186 1 EE/M2 TI2 A IZHK %, 6 B IRV Th -
Too 8~ 11 AICITEREBELER IN, KRARITIAICES
DTA%IZEL, BRRBEEEIIRFENIELLLEL, ®KWT
1, MOIETH o7z, iz, FEBROBER - - BEEMEEN L
B 15O, HE, H, BFENRETDIZ LFE T,
FRMAOHEITI0A L VED LN, 4IREE THOMEE
E5~11 8, SREEXZTIZT~11 A, 6 REETIZ8 AITH
Rani, &R LBEFEEOFHIL11.7~31.1cm, 0.7~9.7¢
AET, SAKREKX, RAZE/NTH-=, ERIZIKET
58, 2~5RETT~8AIZEK, EEITII~2KETSAH,
3I~SRETTRAICRKRERD, TTI~RAR/NE 25
7
(* BRMBER - B, * 3EK - 1B1¥)

P11 OJIIFEEs * « A B ERE * - S.G.A. Draisma** «+ D.G.
Miiller*** : #8#& Discosporangium mesarthrocarpum® 5% £ D
MBIz OWT —BBEOHEL RS —

BEEORIUCE L Tid rocl BIaF &RV 15, R
BANC ZX T 2HFIOLKREEZ L BLERRERE TS
Choristocarpus & (2 ) X hANTAH) BHFRERICE
WTERLELS SBETHZ EnREIN TS, —F, AL
HPECRBEINT-EIRR TERREEZ T2ETH D
Discosporangium mesarthrocarpum (3¢ D HE EOFLMN G,
Choristocarpus & DEZPBIEH ST, 5 F REEAFT
DR ENTZZ L E R D21, SRIAEOX ) & ¥ EOREEK
EEMEDEBERIZONT rbel BT & BRENTE1T -
7-#EB8, Discosporangium & Choristocarpus 135 KEFIE, K
BEDMNOREN TH BBV bSE TR S/ L—F
#1EV, 18F D TIX Discosporangium D35 b B A L
Fzo XD Uy ELEMETREHICREICRRY, mE
BV~ TRARDAREMN TR AN, —F, HMREOEKRSY
T2V Tl Schmidt (1937) 28 D. mesarthrocarpum \ZE3 %
FAARAARARTIUVFULABRBLOT A RaART U FULE
FRELTRY, LI booEHAERTLI LI
BHEEZOND,

CHER -NERE Z— ¥ FTUH « TAT R **
RAY « av R UYR)
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PI0 O BE-E/IFE BRRE : 88V IvFUE
IS UIVFY, AXTFTUFYU, TRAXUFUDERE
BEOFE

(W (1925, 1931) i, =275V 2 UF U Padina crassa, 7
*F U F U P japonica, VA2F Y F T P. minor & AAEED
FEELTEBLE, LrL, ZRO0RMATEICET LR
HFIZINETIZEA LR, EE O XRTFE, HER L O
HEBEEZREL, ThOoDABEBENHELBEL:,

aF U ITFULAXTF TUF UIE200598 A FiE BT
DOWTH T, VAZXUFUIL2005FE7H TERELUTF O
A RT—NVTRE L, BREMOBEEREICBWTIIIEON
THLIRFENERTH - 72, FE, IR RUERSIT,
WENLEREOEE (ERZEOBZIAATHARVE) IZF
REA, BREROLAEICHERICER I 2HEBE, £
BEOWRIALIL, 3BICIHEE L THRFEIEREOLEIS,
APPSR L ERBRII LRI AT 5, AEBEHIT, MIHEK
BN AN, £HEBEOREIHE, SEIIRET . £
PREHE, BMFELRBICBIETH I, Io/han, EF
BONMIZIIZEO/NENEREIND  AXTUF UMD
2QREICHARTEROBRNAELS, GEXLVAKTH 5,

INETEBOE L OEOEUBEN RO 2h - - RHE
LT, ERBRIIARE - mBE LTV A EDICAIKEI
BATHRBELIIS WD &, AR ETHORTEL X5
LIZK W Z ENRFETF LD,

(FRMEEKX - BE)

P12 OR#FEZ * - Etienne Jean Faye* - FrHEE ** - HH
kst PR - PRBTTY BARBEREETSHVIL
NEBOFHREIZOWT

REEEE DO TR ISR X DWEE - EEIZ O\ T
DWFFE] 21TR>TD, EEESICAEBTL TS I
EROSEFERLEEMELZITL T LT, LEEEZRIA
M, NMERB L OB RIZEBT LTS SN TWASY It
VE (Halophila ovalis) & OLEFFEEZITIR ST,

7 I T (H ovalis) 1%, 4~ FENDEBETYTEX
W, A=A SV TOREBEBICEBL, VILLEROHT
BELEWSHBEZF-> T3, BRICEFTLTNS YL
LNEBLZIOETHD L ENTW, AARILOEFTHTH
BEHRERENL, HBREEST, A)IRERES, TE
BEE LT, BE)IREERT, BREREES, FIRESR
BT 35 & OBERIET, (L0 BB KSR, EERBEXERB IV
RGET, BMRBEEN, RERERET, SHERART, B
IFEBRNHBICESE, VI L LERBORERTRoT-, £17,
bl R FE R BN EREYEARE, EXRFEYE,
HIRKFER AW, RN KFEREEALE, PN
BXAKENER, BIRSRFERAMERDE, BRERKE
BiER T —DEABEICRESN TV HERZEEL

-, SERESNT-F U TIVITTOBERDY, a2 — FITS
EIROEEEINIC L 50 FREMMTLED TR EITR-
oo FNOLORER, AN, WNBIW, NEOKERIZEE
+T5% I ENE, H ovalisTIIRL BABBEOHETH D
Zénbhrol,

(* PRZEHF, ** YRR, ***JbK - BURKHT)
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P13 O/MRELE * - 3 ERESC** - BBEF R F A THEH
(BERFEFRBER) KBIT24XFEXT ORALRD

Z % FF X2 Nemalionopsis tortuosa Yoneda et Yagi 1%, &
2 ) VRHZBT B REIDYKEREET, ¥4 TEHMOER
BEETORERIZEARDOEE & HICERERKRLS
o TW3B,

1965 FEEF TIXIRE LIZATMNRO b= n3, 1979 FHEH
WA FEXZERDONRL Bol- (BIIATEEER
£1979), FNLRE, HBFB I OIR)INITHEEZRES T,
HoWEHEERN L RSN RERC TCENEE LR
AR TS RICE ST,

S, Ly FURMRELOEZH 2005 EHELYBRHTO
BEYEEL, ERCKREDRELZHR L, 5F0RET
EMOKKETRS L OKFOIAREEZETL LTEY,
FERTREARE & CEMBEEZME I b DX 294 EET
Hotr, THITERORBER LB L THHTEWVICSET,
RBUIOEBTRRIENSD L BEbhb, £7-, kD%
ERF— 2 BECEZFI VR TORERELZERLE
B, TOBRITITEL BEEZTRITHZ LIxHER 722 &
LERICET S, REOFKAIZIAICITKELED, BEDL
KA OEER 72 VICITEEO—E & RO N A RO E I HE
WENTRY, KY—AVORALHFEINTWS, HEFIT
AEIZRFEND 20~40m FRICEBT L TWED, SEOAEE
FEECRENSI0m BNICRONB R EORERNH B,
¥, SRIOKRBRECE O SDW-EEORRIITATH S
2, PRIC L BAMOETRERERIC & 5 RREA 2K
CORBBEERMAONOEEL S X -THEENEILND,
(x BIR IR AR 2IEWEE, ** BRI MRS RIBEEME, ***
[E S BRBERF FEFT)

P15 ORGHEn* - PIAEHEEIR ** - FBEF R +*+  WKEL
B Thorea hispida (Thore) Desvaux D FERERY I & 577

BAREFRY )Y (Thorea) BEWIEIXT. okadae &
T.gaudichaudii® 2 FE & STV, 50 T RGEMENT & FEHEHL
BOBR, TNAO2BITMX T, T hispida DEE ZHERL,
45 L 7= (Kumano et al. 2005), AFEIZERE O RIS L % FF
D LT, REAROEREF ORI 2B L \ARICKRITX
DT EbERmLE,

AW TIX T hispida DR R PBRICEB T DEBENH 2B
EL, WEMRSEOMEMERETT2E/MT, AERORE,
BAE, ®E), EEOTFLIN, V=)ll, 7aT7F70
Y B, PEOBTFEOCERLT7ZZADT KU (T
ramosissima & U CIRRHE) DX A TR, La=FrnDF
=)D T. violacea® % A TEARZ A -, FBULADE &,
RRFEREOBEIIVEARFE TERBR LN, HEBREL,
FULARDEZIIENT T RB (A, 7uT7F7, BE) &
BVWRER (XE, 1E) EBDOLNIEMICHD L, &
RFEDOFIIEFE DA E CERRH D Z LARD LN
Too FHEAR DR SITEMORFHEE KT 580 Tk, £
faFROMELZRIIFA—EFANTERMICELTWBEDT

BE L2 TOEKIXT violacea D Z A TIEAREEDT, T,
hispida & RITE LTz, 7€ T T. violacea L. T. hispida D3 ) = I
LERTE S, AL, R ESEIOFAERELEZMKLTT
hispida DTEDLRUNEEEMZ BLENH D, T hispida i
EIZ2— T T KEOREIROERE 5 A AKIZE B LBV
WERD, M EHAKPOR - a7 ) — MG
IZETHZ L bHERTE L,

(* (BR) ~EA, >+ BFRENEBREE S Z—, *+EIR
BERF9ERT)

P14 ORILZEME * - FIHBET +* - BRGAZR *** - TH T * -
ER E BB TRRENEVY U7 EOBAREIER
VaRXRT7HYT7FAaFIZDONT

TR U EEEEIIAANSHIVEENREINTVD,
EETIHABOKEDEBLSLERE TEOR B TREICELH
Loodhb, PaX7Y 7T AaE (Nitella comptonii) 1
Za—hLR=T A=A TV TICERL, RERKRDD
RWEHVETH D, ARIINEHENK L 77T RAaE
(N. pseudoflabellata) WEELLL TRV, 0¥/ =bFEiT
HRELT2E2LHD, B, BxiEVaXT7H 75723
CRIETE DB EMEEENORET I L3 TE T,

AWETIE, 2OV a2 X747 57 AIEOHEENME D
JEBEOLPICT B0, MEOHMRBIE, ¥ 7TERL
DIEE L O F RGN 2 M LT, WEBREORR,
BREDHEHIARZBEST 2 EHRROBEREZ L - TER
D, XEFEL EEBE ORFBIIFER - ¥ 1 THERE—K
LTWe, 72, SEMIZ L A IPfaFRED R - Wit S8 E
OFRER, VaX7H 75 Rast R 7¥ 7722 WK
WCEBIF 5 Z EMTE, &I, 5 F RN (ERE = —
K :rbcL * atpB * psaB&{EF, %2 — K :5.8S (RNARIET -
ITSEEIR) 2BV THYa XTI T7FRIFFR 7Y 75
A 2E L REBIZBEN T W, LIz oT, P2 X747
A MAEE LTHRTRETHDI E/ROIT b,
(* EIBRAFF - £, **BRUGWRDE, *** Bk - BE - B - AR

P16 OLLE Br* - HIIEf** - PIIE  FE**x - JREF s+
EFRTEFE A% o MEFNB #xkxx o EARF R +44+* - HEE—
PR ##rkds o Mol s*  AFLPIEIC LD AAREFAY ) VB
DBEHEE OfET

ARIZIZFAY ) Y (T okadae), ~FAY /)Y (T.
gaudichaudii), Thorea sp.DF AT )V BIEMABME STV
Do FAY ) VIZEIZIMICHT LHERERK, O ~F XD
ViR RIC o7 LMEBERIZR, Thorea sp. IXBARB L UOES
WA UMERE Rk & MERERIBR ORIV TFET 2, F AV )
Y & Thorea sp. {3 IR AKIE 22 EDFAICERT D8, &
RFADV VIIHFRRREHKIZERTZ, VWThoO®ED
FIBRAFERCAKEIGEIC & 0 EFHRCMEEE B LIk fE
REh T3,

AWFFETIX, DNAZEMRITD | DT % AFLP (amplified
fragment length polymorphism) {E&#HAWT, Zh b 3FED#
CHEZRT LT, U 6RNIDF R ) Uik, &RIDE
HPNOSRIEE < , AIMOBESGDLzIEL A LR DR
Bhot, MRABR I VOETEDIEMAD I ~FRY /Y
%, BEMAA DO LM b & d - o NEFR O 55 L2S AR A
bivlc, E£7, KIS L UMEE D Thorea sp. I ii#E O FREH)
BUE &R Uiz, TR b OBBREEDE V& £ RRECATE
EOBEVWHLEET B,

(RSB K - B - AL BRER, ** ENLERETHF, 411 AL Ppiff, #++
TRRRBREERLFt, oerex JRURIR B AR, orrnx ik - 38 - ¥ff
FEER)



PI7TOVARMERE* - H B ** - FHET - )IIHEL
* KRBT T T AV (Ulva pertusa) OBIEBAIZET 55 F
RBEHI R AT 7T

THTAVEEA TERMTH D BARZELEBRT U7 MR
EThodEEXLNTWS, —F, BEI—m vy Rk T
Pl E O FHHER SN, BEBADTREM IS RIS T
WAED, EOBADRFERCEKE R EIZALH»TIERY, 22
TAFETHE, BEMZEOHAZHOT F 7 AV EFDOE
BHRIZREDOREN 1O, BEBAORR L BB EHRTH
LEBEBE LT 1T o=, BEO ITSEEIRICMZ, &
RE LIt~ —I— (BERED atp & atpl DI TEFEER)
ZRAWVWTCSTEMAD I BEEEZRIER, BRT7T U751
B5ONT i A TRRHBEN, £72 1 SOEMNICH LEIH
FET D2 P HEBENE OBERSHRERED b, —F,
BISEB AR S h 5 U S IRE SN ERIZET 2 o0
NTaFATIZBL, EANOSRIIBRB I hoT, =
DI HEkEAET =7 OEICIT, BADARMNAKERER
IR BHTB 1L OONT i T7OHBRELN, I—a Yy
ROERIZI, ZONTrF A FICz B ABIRRIZEL 5
HTB1Oo00ONTREALATHREONT, 25 LIEHERIL, B
BT T UNOERN, BRT U7 DR LA S DA
BRRBACESNTWAZ EERLTWVS,

(*FFX - AHEEE, »dbK - BIREE, o (BR) HEERT)

P19 OFKEF ML * - JIIFFMESE * - /Mnikde * - WEEE * - £
FRBf **  EE  Brer - JAIEPRGREE *+ o ALHEE OBEEE T BN
BT D 3 THEETF O

JEHEEREVE B AR E T, RIS RV R Y Aa v TR
BOBRFED/NIWOBEEFOSRBGEIREE X,
EFOGMAE L BRABICL VHAHEEEZRET LT,

JEHEE AR FIBIHSE D o 7B & B AT #92.5km U 5 &
FEMEEE L, 05 10 A 11 BIZHHEP D 24 #ism THAK L
7o WEAREZAR0ASUM DT 4 L FZ —T300mIIEBL, 74
JV# —% PESI#/K (GeO, % 2mg-I"' &%), 10°C, 12L: 12D,
100pmol -m2-sec’! THEFE L, 3BRIZICEEEOHRE LR
L7z, £7-, 0SE11 A4BICGPS B LI-4EDT A
PREESADICH2EEEEL, MRERE L,

FAEESORKDLITERBE (R A207, £33y
N7 V&) 3300ml 7z 9 125 BB L, Eah
% 300m BAN O FEE A T3 30 ~ 70 BEHB L7245, 300m ~
lkm OFERTIH 1~ 10BE L oof, ERANG lkmLiE
BEN-RESTIZO~0SBETH =, T4 IFBAFIZH
250m B L, EFEEIL3 ~4cm s ThHol-, 1FIXFE U
RICBRA LT A 450> b2 R FRICTLEZS, b5
2 EIFREFAEICTN T,

BT EEK LBAICEET 2E %, BEFEM RS 126F
MERETDE, MRAEDOERL VBRI LskmBEEN
BEWE L, AREEHS CIEROBEEFVREENHATS
AW ENEZ BN,
ILEERFARE RV ¥ —, »IREERE K, * H K
FEBT)
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P18 O KH: « HHEEIS : S b= FU 7 DNA 2 AV i=
BB A BHEYORE - BB

BT I ABEBMIZITIT S A U. pinnatifida, £ 8a % U
undarioides, 7 A U 71 A Undaria peterseniana D 3FENBTFIE L,
TRENRAARBRICELSSAL, BfERBCL—HALN
B, PTHUNAREELERABEO—DLR2-TEY, B
AENTEEDITON TS, —~Fbeua AT U AL
REENsdN, MAFOKERE L THbh, #IcL->Tix
UH ALY &S CTRIEEND, AFETIIINGIEDOE
CHIZHEEEZFARD7-0, BASHBIUOEEIIZBNTU D
AERLICREERT, S bar FUTH ) LADcox3EInF
& atp6BEFITHE F 7= GBI (#92.1kbp) DI EEFI % fR 3 -
B LT, ZORRT I A ZOoNTIIWNL DD ATa & A
TRRD LN, FENT A TOSHIITHEBAREY 2
HY, SEFEGE L-EEONT e 24 FIZESLSBY, BAX
FET N A TIIHEBHZBGEHSEEEC TR ZENFRES
Nz, =5, BEOHBREITo- AR, HEBRIINZ TS
< DFEREN) gap 8 non-coding FHIK & P LICRD b, FE
OB R ROZRIZE » THEHBIVNAEETH D, 2B,
A EfigsE L- Ry, B - BRNOLThotiRicBn Ty,
VIR L=E UL 2 b2 KY 74 5D 23S IDNAELG
T (#92.7kbp; Muraoka and Saitoh 2005) & tb_TiX A%
COEEBHRBLRgapaHLTEY, ZOEKIVI AR
DO - ZHRAENEITO LTIV EDHTH B,

(FRALAHF)

P20 OFHAEE* - JIBK* - B HBAD ** - FRAGE S *+** - R
ERIT* - EBRAERE: TERAEMEICIIT 2BMET I A
DER LR

SMEICET A TERAEMBRICBWL CTHESKRABEM LS
TEEINUI AEEL, £F, BEEE I ORRIC
DWTHTAT-, FEEIZ2004E 12824 A& 26 BIZTL B
BDOKELSmICHE L L, 200543 824 BIZINAELT-, 1
A4 B2 BREICRAE L, EREPBEFOKIEBILI6
CTHHI3CETTHRL, BRIZI0BE/R 2 5 12BRIC Oz,
FBREFRORBEEEIZ3 A 24 HERWT, DINIX2.45~
4.53 y moIN/L, DIP750.28~0.38 » mol P/L THR L,
BRAELTENI R o7, BRERABEOEHNERIZ9.3cm T,
INFHERF D3 A £ T EDMEER LT, EIBIE22.1emIZZE
LI-2 A TALBAHEL, RBICAEOHSCREX, RTED
Rk, BASEZEICR DN, EREEENSH LT, [UE
BOER, EiE, BEEOTEMEIL6.4cm, 66.9cm, 124g L
Bolo, 2ROVANLERLEERIIT AT IVRTIAIZL
BEHBINIREN—HMERBEIIRDOND, REE
EUSNZHONT, BOARERNTOARZEH L-FER,
Fh¥h41~59cm/day, 02~ 1.8cm/day &720, Wi
Hb2ARELEKAERE L, ABEHWAERIIS2 k glBE /m
Lipot, WHESEEAOHEIIHTOSEERSICHELT,
BREBITRE VD, RIAEH/NEhotz, T, RFERD
%<, 2EROABITERTH 7,

(* ERiBE R RBRES, »+BEKRABMSE, »**aik
i)
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P21 Rifi—t# - OREBRAER  ME)IRERTIL BOT~
VAR |

W& BERHIL BIREOT7T </ VEICSWT, HERT
BELHH, BEBLUOEEHBEEZH -, TNETHKR
EORIZOWTIE Miura(1967) ARy F v T </ ) v T L
T/ VD2BEEERLEL, Zoftucy s T/, %
NAT= )Y, F=T7< /) VDHSEERE L, BELD
BESEROBEBERTIE, VT vT7~/Y, ¥Y7LT=
IV, AT ), F=FT=/ VM T7TH o740 &
T)v=T=/ ) (FHRE) OFENPEFTTHZ LT,
FREL Lz o~T~/ VL, BEREORARTICEELSE
TR LB DT ANT =) VICELLT B8, FRfE
O EFMOFFMIBOE S22 pm e #E<, HTFE
REABRFEOHEIRKIZ TN EN 16(2/2, b/2, c/4) 71T
32(a/4, b/2, c/4), 8(a/2, b2, c/2) IR EMMB R L B2 E i,
74 2% 7 VU i3 Higashi (1935)%° Kunieda (1939) & F#kiZ4
BEbLBEIN, FEOSHITERIIRV TV T</Y, ¥
TLT=) Y, =AARAT=) Y, =T~/ URRDLN,
Wb ) v=T~ /), THIH )Y, vART=
U, A=T= ) URRoIER, VI T</ ViEREDH
nehot, 7H7H¥ ./ VIIEROLEEICET LTV,
ZLOBITIZAICITHEL, 1B -3 AhaICREHE Y,
48 FTIIEERT B, LhL, wAnTe/ Y, F=T<
JVIF6RAET, 7THIZ7V/ VIXTAET, LEICAEETS
) v=T7=/ VIXRAERD LN,
(RREERZFILAERS)

P23 OBHEERF* - A BW—** - AR * - BB B ENE*
ERERIEET ) BINEDOYALT S5 A 2BIOER L THE

2005 6~7AIZH /B (B OfR~4R (KESm, 10
m), ZEE (10m), F2 (5m) O3HENSYILT T A %5
£ LT, BEOERIL1~ 48 (—5IZ5EH) BBH LN,
AFhbR&EL2BUZH T b, Thbh, R ALLER
EDOIWHMLUBROBEIMEN L BEL, Y AHLUORT
Hoto, —F, BREOTNIIEAFOERZ FHFHMENF
CRELRWEIThH -, T, BRHEIRBEHICLDIY
EOFRHMB V2L, ERZDOREE L REOBITIV 2o
oo WP ABPBETHHHA R EFROBETIIMEDHK
EIEWVWARD LN, TIT, 3IHEDEKDIHNT M
ICBE, HEIL, ERcTh T iR L-/FR, ERIX
4T, EHEIRL REOHN14E, EXRLERII2ET,
ERHEIRZ REOETNLENK2ME, W3EThHoT=, Fa
REILIERLARRICRIZEDS R LR, BIENEFIIHE KT S
Te®, AT, Re REFEMEOCN23MF LT, Y
AFLIEETH DR % B L FERERETI, 3EHLUREICRIZE
DRFBIZENRD O, MIERLWIEEII3~4H6T, F
BEERLZREON12 ThoT=, Re REOREDIILI
BTIEEASTE, 4B TIIMEEE THIDIIR LT, ERE
DFNILIE, 4L b REICEIEETEH -7, MZEDOKEK
X3 ERLARE, fRx RN 74, HTOEEIN6KERL-T
Wie, T, HREORKIERZLIOFEEN V2L, RE
DR E ML - TV,

(* FRMERFICHBREZE, »BHEE =TV )

P22 Ok #—* - BERAIER ** . BRERE (BF) oV
VT T A DHE

BIRRREIKES (B8 OhFEeta (KIEI0m & 15m)
DIYNT T ABEND, 3L EOEER 20 B % 1997 4,
2001 4F, 20054ED 6 AL, Y =— FEEERIE L TH
EASEERIN L, TORBER, 43T oD Z LR
BANIR 2T, WTFNROKIETY, SMHECHT DREENE
BICABTTAEE T, ARCEENRELRS (AT, BHE)
TEMNMoT, E, ABNT, RIZERREL T v ALl
EW A OBK (A -a), FRERIHRS, EERT, A
N (PRELFABEORS) RETHEMAE (A-b), PRI
BILEL, A HEAFT, REECEVEE(Ac)D 3R
AT onts, & HIBRTPRERENEL, REAEIL
WER T, MEZIZLEALTERLEVWE-EIEREO b, &
BOBEE (B/IME~FKKE)IX, A-a%TiE23.0~68.0cm,
A-bF28.0~69.0cm, A-c}328.0~69.0cm, B#E!%38.0
~170.0cm T, BEUIARCHARKEITH-oT-, i, BilE
DERICKHT HREROHERTLROELE (95%EHX[H)
i, A-afBTi%034~057, A-bEE020~028, A-cH
120.13~0.20, BEIZ0~0.08 72V, tRETIIMBIRILS
%UTOAKETHEERENRD b, TNEFNITEABRIZXEH
THEZENTE, 20O, ARIE BRIOAFEROEEIX
TNENEEE L WEBEOR L3 BEB TRENRR STV
Z Do T,

(* BHBET L =T Y 7« ERIGARIER)

P24 OFEFFAT] * « [TRIE M ** « FEFIZE ** - SRR +* .
HH—E RIFRFRIGEERND 7 0 A BEEOFIRIZONT

£ 157 IR BF FHIGT B0 TR BE T OIL R BSEIZ 22 > T B,
EAEMAEICI2RETLOEESEHIN TV A8, KR
KIZWZ & D LTWR, B RHGE D TR DHBEET DOERE
FEEL, TORRZMBHTHH, BRickh7o2r04E
BEREZFAEL, SOICERL-EBEELZEMIBELL, £
7o, WEKEED T OBELIEEROIEIEL L THRMDA &%
BIE L, BT ORESEERET L,

2003FEITIT A -FAEDREE, 7 0 A DAFRFTIFEHE
WIZBOENTNWAZ EBRHLNI o=, 70 AREFTLT
WIZBFT TH MR EES SHEBRE SN, FMEEEE
BN, RIZEEM DR, BOVVUIZETHERSERL TE
Kl T, -, MIEOREIIIEVBEANS L FEL,
OBy EFEHECEET S L EBHRABE L TEANT
TV, LB R E R BEE N B > TWEEFT A ES L LT
BELARBITHE, 20044 4-5 BiZiT7 o A 3tEgaEe T
HoToh, TAUME, R ICFBEIZR-THE, ERICLS
TIX10 B LAE 7 v A I3ilL Lz, £72, K OBRLEM T4
BLTWAREGBIZIELS AMERIZRY, omRlomEmIcEET
HEETEROBOMEKEL Y LR EH LI, MEREOHE
FEIIKBROBOFPEBEROEL Y E» -T2, ThbHDZ
LD LK TOBEMNERICMND = L TEENRRLEL,
I AEEHITD I ENREINT, HBAKFOBEDIZIT
B KT 7.13 nmol/L ® MDA 2 &N 7=,

(* BIFK - B7 - AR, ** RIFK - KIE)



P25 OA EHE" - HPEUE - Hii - LEFRAIE : XKD
HZ7EDFBMEERICBET 288

BEKBIZBIT2RFUIRBHEHE (WbhOEHTEE)
1%, ZOZL BERBIT-CERBICS VTR LD & it
Bl o BHERE-, )V — 7 DORELLRBRICITHERNIC Y
FEH (ZZTRV—7HBHELT5) OBEBRON, £
M OKBEHEMEIZY 7 AREENFENTE Y, #igh
WE LIRS TWABRE, FZIZiEALEHO L 0 L\l L=
DHZEE (ZZTIINEEES L T3) BRLASD, L
UIiREf Mg & Rk, EERBICBWNTHLH T7EHEOHED -
FBBHREIN TV B,

A F—TIIEEOHTERBELBLETHEDH, TNEh
DHTEBIZHKBERERFIEORBICBRMIBATNED,
Y — 7 BSOS 5 SRR TIX R 1S8R 12/
ROMBRT ey 7 202 AV TRAEE 21TV, 7oy
2 EDORVEFTTPER BB LUIZERITER IZEBOE
BHEH T H 2 BT L RBH ICBER Li-, NIEEEE N E
RENDBEFNIT AR CTHERI1TE4A LY, EETHEID
OB EE LUI-EBIR T o v 7 ERIC & B/ B
RERAD, FRISEIABRET ey 70K EE (EEL
D #60cm &) (ZFEHEEE 10cmBEDFR L XU 5 HENF
ENTWS, BERBEEDTH 5, LR FEOHRIC
SO HTEHBHEEICBITABADRREENE X,
(BREKEEZ—)

P21THERE  EREBIIBITI AR FU ITEBEOWKRER

BERBRALRED 2 0¥ CERBRFEBMCRIATA
WLV RIE SN BERRT— 2 2 £ LT LI 25,
BE 2 0 FEICEFEHKIRIZ1.0C, CODIF0.4mg/L EH L,
pHIZ 0.1, BHEL 2mETL T, LaL, ZhbDE
L& BAROMEEEOEEERFHOMICIIRFNICERERER
RO Lotz

—%, EBHLBAV2 cm DA (EHERM) TE-7-
EERImES0.5SmOFEON LM, BERBETERLEZYY
v EET, TALUT, VX LBEFEFEFETOSA K
T — )V CRE LTz Sargassum ilicifolium # B LT=, O
B ERETORBOBRBICRE LEoF LA TR &
U ZHITAER TEM, BRI BEARE T OB R %
BLELOTIIHEOTDOR L FUSIZAEFTLEN, AOLD
HREETORCHR L. AFOZ L IBTFBRIRTR
MEPRETIOBEIESE CLRD O, BETHREINE
R FTTORIZEENRBD BT,

INHDORERNL, BRERIBETIHKER EORESRME
OEIIRDOND HLODEDBITEEDOEET L HIRT 512
TERL, EEBRTEROKEREL R VAUV FEHOLEE
EHIRT A LD TRV LR ol T, " ¥V
DEEEZHELTVWALMEIL, 8L 38E WRE) T
HDHENTRBEINT,
(BRERBKEZNHBEEERREZTHE L ¥ —)

69

P26 OEHEEL* « FIHEE *+ - FRHANE »++ . LEREBIC
L AEEBOS-REOT H T/ BEMBBEOEE L ik

TAEZITEFNEOHBENEOREE TH S, LEED
MOBREBICIZBERT I T 7 OMBEENEET 5, AP
TIXEHDT 7€ 7 BEOERK - HEFBEEZHLMCT B
DILTHEI ORROEZELEEGOHBEFARD L LB, *
NERLU-EREBSZHINCERBEL T, THEZ 25l
BEOAMILHEVRBERAFBE L, THEJ X, DEIE
ENSOEEDEN (FEH7.0cm) BEEICAT L Lok &
USHELDBAEMBN RN, FEERCREOSX
(5cm) #FT 5 50cm X 50cm DEREE % 1998 E 6 A5
1999 4 AE T2, AICIEREL, 20004 AETEE L
ICHBR L EREEZ A EMICBE L, EREZBKBLTHI
FEHOE~BIZIZARBOEE TR X -UI v T /4
B, 8AFREBOREETIHYIVFUMN, 10A - RARENE
BTR7F7AYPNEBELBL o0, T 6 0BIZEUE
HERL LB L, RSHICETOREICT AT BA
WL 2ERORIZEBLEEE o7z, £72, 3SEBLEBELE
ETOEELETT I OBEHESTERIN:, ZOKR
NO1EEDT HET OBENHRINIERZERT D &
EHIT, EEEORZL THRE LI-LBERMOAN TH#EH
RTIT-RFEOEROFER LB L, Wi 7 h €7 #%
DEBENLRERL, ZRICEER2 RIZTREDEWVIZON
TEET 5,

(x BEFNMEKHE, ** (BK) VEEREF, *** () KERESHFE
£ F—KER)

P28 OERI - BEREE A AU SHONEREICRIE
TIERE L REMOEE

W OIEEEITION O BIREBEEOEMA, BEEOLE
WCHEEBZRIETZEBERHIN TV, AFETIE, ArF
USBTROEBHEEREZITV, ZORFEOKEICRIFTIE
ELREBOEELANT-, AARIIRBELXERFNHIL
4 BEREXREND—BL LTERSNT,

HEREOKRLFUSBE6E (7VRVEY, A VEY,
THEY, ¥YSEEI, vAZTZ, ILEY) BLOF
EREL VX ORBERD OB HIR % &K 100mL X
WoEEE Y ¥ — LIZAN, ENICRETRM LU, BERITE
E15~30CD 4 Bept, #FEEO0~ 160mg/em? (Vv —VIE
EHTOBHBBRNEETI ~0 1 mol/m¥s) D 7EEEEZEAE LT
ZHTI4 BBOBEBEELZITY, REFOERTEM, RRB
DERE LR EEZRE Lz, BREOREENARBX L L
BLTHEEIVETI2HBEEIBEECLIVERY, A VED
TIZ 15CA320mg/em 2, 20 ~25°CH3 10mg/em 2, 30°CAS Smg/
cm?2, I LEJ T 15 ~25CA8 20mg/em 2, 30°CA% 10mg/cm 2
Thol, BENEREITHBEOEIMNC LB WD
DI BEEIZH o 7=, (RABROTREUIREIC LY B2 575, 20
~40mg/cm 2 LA ETE LB L, ZRIKIR DR H H3
HEhiz,

((Bf) MBEEYRERRAR)



70

P29 O#h#k  #i *-Gregory N. Nishihara**- FFHE K * - BINE
B* B BRI - FRERER AU T BI2EDRE K
EHICB XIET KR L BOEE

AR EER U T BONERIZEIT HKEHFELZH S
ML, DM EDOBEEEZH/LDZ EEENE L. MBI,
BREBEDA VEI Y YT, aFT7FES, BT
BEOXLANEY, RBRFEFHECRFY 7, HiBAE
EDFZwX UL AEI LREAEDOKR L F T T BRI (Sargassum
sp.1~3), REBED a/NEY, S oligocystum, Sargassum sp.4
DF 12EE AV, O EH»HHH L-EE 100mI =47
FAaZ AN, HEEETKEL 8-36CICELEH, XtE
200uE-m-2-s-11Z5R E LB SR BAG (Y SI4: BOD5905) THiYt&
PR 2 RIE LT,

S. oligocystum & Sargassum sp.3 DA RKIL 28 CTHRK L
ot hy, MOFEL20-24CTHRRER LT, £72, 8-16CD
BARBRAET CREICLIZEVISEETHD Z LMD, KifE
BORFT T RBOSHIEARBRFEIZHIR STV D HHE
MRRRENT, £z, WRBEED S. oligocystum, ¥ < F L
NETEOHAREEITEXKBRIETELIIET T 50t
L, WBIRED 2 /3E 7 & Sargassum sp.1, sp.2, JUMALPE
DA YEY, 2T 7 HE 7 IMEKRICE DHEREENRD 2
Molz, LoT, HBRED AT 7 ETIMNETOKER
BTLERTEIFEENHEREINE,

(* BEX-/KEE, **University of Guelph)

P31 OFS #* . hiHE=F* - JIIGRT ** - gi)Il1TE*:
AR YEREOREIEICE IS TRBE L IERFEORE

WEOIX, BEANVOREBEREOERSLZBENE L
T, TOERCHRBICEB XITTEE, XOBEBIZOWTHE
EIToTE T, ST, KRB LERBENA A ) ERE
DOFEIELARRE -BREOERIZBIIZTRBIZOVWTER
EiTo7,

EERIZAW-MEHE, 200442 A 8 AIZHBEIR THEMICE
WTERE Lie N ) U BMBIR & 0 57, S5 HUTIINO,-NIRE
% 0-1000uM, PO,-PIREE % 0-50pM (ZFH%E L7 8 EHOYUE
PESI# #135 X ONRE 1K & BV 7=, £R4E L 7= BB (A 2S i L
7-BLBF %, 3800, 760, 152, 30, 6 fAEmL ™! D 5EEDE
Eiid Lo L, ZOBRBFREREZSmLT oE% T
L— MIANTE 4 OREHCHEE L, FBIRFEORIER L K
DEBDOBIEEIT -7, HEEEMIL20°C, 12L:12D, 100 pM
m2st &L, 7THBEICEHAHL -,

AEBRTIHIEIER TORETRINGE SR b EREEER
ERECT, SHHPORBERBENEOIT ERIRE - BIRE
RBRCARL, BRERFRNEL hoT-, MURREEE
OREHE RV GERBEREEMEVIZERSERL, ¥3E
BREL o, REEKEZEHE LS IERERITIE
mo7znt, 96 A BICH# A WA PESI i (NO,-N
1000pM, PO,-P 50uM) IZEE T3 &, 13 A %213 3800 @&
mL! OFREBEEREZRNT, 2TOEENLEERENREEL
7=
(* ZEXREMER, * BETH/KEEKER)

P30 O#t FEE * - Gregory N. Nishihara** - FHEK*: BA
EALEA T VR4 R T 2 EBARSMNG L ENER

LA VRH4EOKE - KFFEEZHALNCL, £EO
HISEEER CTOERIZOWTHLEUDZ L2 HE L= 4
FHI, HE-RIG-RE-TE-BEOAT ) LERE-T
E-ABEOYNLTE, KR-BEDOEMIVAIY, VY
N T BRI E R A2 PR D Gracilariopsis sp. % FlV M =,
EBIT, KiR8-32°C (IL#EEIX4°CE T), & 0-400pE-m-
2-sec-1 THERME R EZRE Uiz, Eomi@-dbmEo4 =
Y, BRE-GEDOYNYTE, EBOEALAIUAT)
U, D Gpsis. sp. T, BHEREERKZ AW TERELZAE
UToo BERGMITHE S2uE-m-2-sec-1, /KiR 16-32°CT 15 H
P& LT,

A RKIRMBRIL, HFHEEMOKBRENRZDIZH 0
O T EELMGERE CTEEKEN24TCHIR L 20, 5%
EROLEHROBRET Lz, A2 ) 0N, SRR
BEHOETRENREZDIILIDLTETTCRERENESY
RrLT, YNV T, A3 UAT /)Y, Gpsis.sp. TIE, #f
BEOHAMBREREFRENMUOBEEL V&I -8, Th
PSMIRBEDOES R Uiz, £ BRI AIE S 2 iaE
LEIRESER, SEMXENMLOBARICENEWVEEZRL
7o
(* BEK-7/KEE, ** University of Guelph)

P32 OFTERE LS * - HAER** - B8 B+
BEaT7vEOREREOHTE

- BT

BEa7 B3 T7~vELE BT EHEERL, T~E
L0 BWVERERMEICAEE TS, a7 vERT v ETHOEE
REREICOED LT, 9% - AEZHRTERE D0,
AFFRE 2T v T EEDONERIEE & RBREOBFRNG, X
ERBEAWELF, 7=, a7 vE LT EOEESFHDE
WIZDWTHEE L,

BFNOERELZLE 10cm ® 2 7 < EE4EIE, Kl 10-
25°C, B8P 100 pmol m™2 57!, EEHI 120:12D T 1 @5
BLIZE, 7ud s M A—F =RV TRERB L OERE
HERIE Lz, XEREITFEKAS, 200), ERSTO)BLW
Z(OC)DEEEFEBREL, TNTNOXREAREN, AFRE
DAECBIUOEHELEBR LT ARDLHEE LT,

BELEaT7~EOREREIL, EXKEELETIIERIC
KL T6.0-7.5%TH o 7=dd, KRB TIXI58% L EmL 2o,
FEKEERMOaTvEOREREITT v~ ETDOHRERES 7%
(Abeetal.2003) L FIRRETHY, a7 ~EETvELRA%ED
KEETEBARETHDI EEX DN, L L, £&ETIE
AT wEEIEOREREEZRL, XD a7 v EDEBRRK
FIIMOESICH~NEL Rotz, £, A~FIIEETBT
v EHE THOMM EBERNI0%THY, NMlDa7T~E
Wit omieknEm@oiv, LiehoT, a7<=En4EE TR
KB, LOBOHKERE L KBOT~ELOREKDES
L2 TRESRTWA EEZ BN,

*ZEREWER, » ZERRIERER)



P33 OFw B - AEiE - 5 5[ .
BT BT vEHOEENZONT

LEFRIE : BEIREE

BEREE (FBEHRIES & FEAMEET B IE%/FESBROLL
) WEETBT~E (Zosteramarinal.) X1 8EAL LT
Mo, 1978 FEITIFERIRITIE K 4570 L 183ha 3 fEsR & vz
A (B 1981), 1995 ICITERER 2 LI M2 8 ha M’
FERENBDHRLIRH>TWND (i 1996),

2004455 Ad b 7 AIZHNT K BIRIC X 0 BEI5EEH, MK
E,&E%m‘btt A, B 25 EFT, H72hadT <
THEHR L, ERERERFTIFOORERLR (BREHE
@$%%)%abé&%%ﬁ,ﬁBMDTv%%mhﬁé
Nz, SEOFEICE Y 1978 ELFIIIRIERV LD
D, BROTERIIEE L TVWE I ERALNE RS,
72 EXEEERANREORIRRICE RO, FilcicEEYE
BOfREHRELL, MRk, KMEESOHRIAT KB TES

FERL, EAMEEOEBRBHALNE T,

T2ERBIIBITIERRREOBEELMVER OGN, K&
EIERE Y, NH4-N230.92 ~3.36 1 g-at/L, DIN A 1.12~
8.48 yu g-at/L, DIP730.03 ~0.34 u g-at/L L U TKVMET
Hotz, EEGIZLESED» SR ORHBEICH Y, KE
122 < WIS 80%LAE, B 30% LA T DHEHIZH - 7=73,

IRy 80% LA T A3 7 &AF (18.1~60.1%) A b, Y H 4
FTI3ENE - BETH T,
(BERSRKEEFRAREE %)

P35 EH&EL : BOEBRN/ HICEBTT 52T ~<E (Zostera
Jjaponica Ascherson & Graebner) DA BRI L BFROEHE
1k

HBED 2 HFF (A, N/ i#) T200445 A5 5 2005
ESAICALIEEEL T vEDAERIZOVWTHAELTT-
2o W/ B CTIREFIRBOBEBERMEMILYED 0.22 ~
0.30mg/gRLiR TREMIZHL_E Do 1=, RIEMBRIZN / # T
BRI u mULTDI L hA3206% &Y, HEHND6.7%LY
bENoT, —FH, EERERFESCLEERE, 2V VEIX
N/ BTENEN 1.48 ~2.47, 0.17~0.30, 0.12 ~ 0.22mg/
g TEANTIL1.18~3.05, 0.10~0.31, 0.14 ~0.29mg/g TK
ERBIHONRD ST, BFRIIN/ HTS51.8~386.3g/
m, #ENT26.8~2185g mMT, MTEXOHEFENZKLKE
, BRT2ED%ICE L, tEHRIIN  BEEE (&
&43.5m) TRL, HREREEITENHEE (Max.21,067/
) A/ HEE (Max.12,567/nf) LY EWEREZR LT,

INLOFRND, N/ HOBKITEAICLES, ELEN
B, BEAEEMBROERBAONT-, £/, ZHENHEED,
EERLMERBEFESRERICET XS (6 —8 A), H
EHBRFEITED T 503 THEFREDOBD 534 b8
RE%E (8—9A), Ll - HHTHHAFELLBVTIE
BH (10—1A4), #HEH - MITHREFEENS L BISHEMT 5
ARH (2—-6H) D4 IZEHYENT,

(FnZk L R EBHOKER ST v & — & TERFFERT)
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P34 Off#R 5 * - KL G&* - BFHEBLHE* - SHEIEEL** - 5
FE*** LD RIBRICEFTT DT IERBL Va7 EDKE
BICLDEFTLRBE

TV%ioJ:U:Tv%ti{%rﬁﬁ}ﬁiﬁfﬁ%%ﬁ/ﬁkL AY=
—REFEEL L TEERREZRIZL TS, EF, ﬁ%

ﬂ:f:& X BHEKIRD EANREEA~RIETEEBIZIOVWTES
ENTWAD, TNz TRl - 5FFET 5720 OEBARFE
@bf&&wo$ﬂﬁfﬁﬁﬁﬂﬁﬁb,%%%ﬁﬁi@ﬁ
BOAELRBEZHALMNILI,

AT, LA BROBEFNBRIOEBRFEIZERTHT~
ERLVaTEOREE 9 AICREL THEHE LT, 553
EBRTIL, HE100 g molm?2 s'DTF, 5CHH35CETHD
SCHITABTER%Z, 25ChH35CETO ICHRTAESE
EIRIRE # AT,

SCRIGDIBERERNS, 7EDRGFRAEREIZ20C 25
°C, 15C, 10°C, 30°C, 5COIETsROBNT=, —F, 3T
<ETIE, 30°C, 25°C, 20°C, 15°C, 10°C, 5CODIETER
bhi-, MEE H3ISCTHIMELE, 72, ICRIRBOREE
EBRNDS, AT LRBEIITEN3I0~3IC, a7<EMR
32~33CThol,

TwEDAEETLRBEIL, CNE TEELLREL-EZE
ERVEFDSHOABLERBELIZIERI U TH- -, 1=,
EBRELY OBV EBICAAT2a7 <L, EEOEAET
WHEL-ATREREEZETHIZEBALNE R ST,

(F KRR, ** P PUKHE, *** KBz 4 —)

P36 OFAIEF * - EREER* - EFE {2 ** - SFHAIE ++* .
BAKECTERMBIE LT vEDER - KB L EREER

BHE2 FOBRBRT7 ) —AkMIZE-T, BET~T%
1998 FEMN HRERKE L7, 199846 AIZHEFEL, 199941 A
ISR ENT=T <= E 10 BFENLD, BONORIZLBAE
BB LOBBICL > TEBRILEZ. 51T, 2002 FE2 D
2005 LEICHNT T, ERMOBMEREL A ZLITKDT-.

TwEIL, BE%R2EE (20004E) OB S EEIER
AL, ZEEEE R LN LAERE ST, SEH (20034
SH)YDOBERHIT 3948k 2m? GEBKR+TER) L HEARBKE %R
L. T0%, helZBAL, 788 (20054F) OEXH
121295k 2m2 Tho7-. T EEROERIBE R, B
DA %, 20024, 2003 4 Tix 500gDW 2m2 LA E
rbotmi6$E(mmﬁﬂk7$8(m%$mrmm%Dw

m2EI% AR Lz, BLEEDH - O L EROBRER
1€stmwﬁ%mﬁ6ntwqmmy4¢ﬁ®¥ﬂﬁ%
ENOEEMNLRERZHELZLZA, 138 :65gDW 2m?,
4-6 A :73gDW 2m2, 7-9 A : 146 gDW 2m2, 10-12 A : 82gDW
2m2 Th ol HICEHMOBERITFERMORBIERDI0%IZ
ELE.
(* #EF KB,

* OBREER, o KEREHEE T —)
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P37 OB LR * - TREEA* - B B+ - B3 x5
FRBARTF **  FLHE D SR IMRR I E porphyra-334 D Y573 fiR1R
&)

BNBITEMCEREER RIITREERTHY, £
TR T D ST I E R AERPERIEEZ L > TV DA
72 ¥ TiX MAA (Mycosporine-like amino acids) & \ 9 &%hR
DENBRINHE L HFOLONEHAOND, MAAKK, &
U7 R E—D97~99 %H B L L THHT A,
FNEEIIEBHIC Lo TR AESEESRR, EWHFE
BIZHEO L WEINRBFEME TH B, L L, MAAILE»
TRIR E NI R X =R E R SN D BREOFEMIC OV
TIEHBASHTIZARWV, £ 2T, MAAIZRIR L= RV F—%
BBEOKSFIZETZLICL > THEDOHREZENTNAD
TRV EE X, AR TIEMAA D= F L —EBIER
BT ZKOBEEIZOVWTHANE, SEIEMAA L LT
porphyra-334% i\, K F L OHEEEAZREST 372012,
B BRI VU MEE VWD ZBY OB T TRRN %
Totze -40 CETHEAL THEOKEZLFHIED L,
BEIZE » THELREIBRR O, THIXEES2 ¥
J)=IHDEWNEAT ) —VIZLTHRETHY, 62
porphyra-334 3 F D OHE% L Y ML LTTE b=k U iC
BRLEGRICOERBIIAEERRZ D Z L3R ENT, Z
NOORERM DS, porphyra-334 IEIN L 72 RAMHRT RV ¥ —
ZOHEN O AERBELZBEL TS FICEL TS LD LEE
ZoNd,

(* IUBLK - B2 - ETRA, ** ILELK - HEARRZE)

P39 OEARZfE* - RETEHF ** - AFR=** - BEIRE R *
A% ¥ U (Porphyra yezoensis) DYy w77 7 HRRICET
2 PG SRR 7S

HEIZRONAE Y 7T 70, BAABREROKE L E
FRABEERICBOD THEESBRIN TV D, £ OMMESEIL
T oA RBICBVWTEESNTRY, HETRHEER
PEREL LTHELIENTWS AV Vv s/ VE
RL, BFEERIZOZAY y N TTIRERENDZ ZEMN
HOENTWE EESIIAYE ) VOB FEIZBITAE Y

NI IORBBRICER L, BREETHRMSEEERT-
7. BEFEMERARBOERIZIZ, ERDILEEERE L EIL
TuRrERWERRREEREZHA L,

MRS TITHBED  CHIARIZ L > TETT 58, 20
WHRCRER/NMAENESITE LIk TTZ 7 a7 hBE
R &, MR R & O/NMEDAINT & - TH v v FHEEN
Ba IR ENT ATy NS RN LES &
SIZMIEL TV o7, BREICHIBBII Y Yy N 75 V2%
Bord, MEL-MIEERLEAERICHMET DI IR
MDofe, Thbbh2o0MBIZET Iy 77 7Ol
2EOMAEET, AiE1E0MRIKETCaEEND Z LTk 3,
AFFETELNE Yy N7 7OMMEEL, T hETRE
Shizusr 7V BIBITAE Y N7 S oiEE L I3
DEBOBXNIKREL BL-TEY, EELBEOY Yy N 75
TR END X v v TIROBFERLERIZOWVWTHEITMET 2
VEMERBRTILDICRDEEZOND,

(* JEKRBE - K, **dbK - 70—/ KB

P38 OHIBHE T * - RA)IF0IE * - HPRER* - /NE L
¥ o SLNTR ** - SRR ¢ AAEEMEHY OB mIER

INETEAREL VN OBEEOEREZEREIL, HEM
g (e FAMBTY >/ EHERMAE  Jurkatcell BXL U E b
S0 MR SRR KB cell) ZAWT, SEAKEEREY
WZOWT, R REZAE Li-, ZDORE, oEKRDO /L —
TEBEbLLTEWEEERTLOLEL Ao, —F T,
T IR EEN S —BIIEE VARSI RS TT D
DNLENZ ERHBA L, k7 I 7RIz E TIL,
RIS L TOREEECEREEFEIZ OV TOHRSE
BrIhTn3,

F T, LEOEANEEMEICHTAZMRERE5 &
BILEEHICL2bORONZHALMNIT -0, £
BThARMEEZRAV, BEOFELRIE L, bV P2
&AL -RmMEREZEER L, MEROBEmIES BRIZ K
ZEROEN, BIUOEEOELIZL VUM L, &5iT,
HMHEHEOBRE COBRMMEOR/IERT L LB, BEDE
BEHI-VOPREFRELE LTREAL, A—&BE2ERLZL
EDEMDREROEBERMEEEAD B \VVIIREIER & OR&R
FRE LT,

FORE, IV, TIDIY, Y& 7R YD
BET, BBERY-VOBEMERBEN EXALNE o
oo TOZEND, BEEMEL2THT S Z L 2EBEMIZ, b
BUVNIRBRACBE TR Z LICK VEREEERAH ZVIER
BERAMEEFNDZI LD EEDLND Z LD, RLEKIZHT S
BitEb EEREAO—RE TRy EX b5,

(* ERMBERT - BERERES, L BA MR ¥HF%ERT,
*x HARER K - %)

P40 IR F - B OMNEF BEROSNLTFL Y —
LHSRERET

RUAF VY — BT RTCOEKMBRNICEFEET 2440
X5 ThDEEEMORNA XY Y — DT ECFETINE
BFEERE 21TV, ML FETIII v P 7RERFZA L 4t
FLTHREROBEXEES BN TNS, LaL, &
FHEHTIIR—AAF S Y —AIZHFEEL, EERIZEH 5 )
T NVEEA X VA —ERRRBICIEEE LN L FED I
hav RYTWTY) a—LVEET e Ralr—EnHaZ &n
b, REO VA F T Y — AIRERICED > Tt &
nNTE=, LhL, 753 FEFRAF—F~—2 (JGIL.Chlamy
v3.0) ZRELEEIA, 77 KETRAOBEBBFOHIC
PTSI B D~V A F L YV — Lk 7 (PTS) DaEEHS
Va—LEBFX I A —BORER S BEFNEFEETLHII LN
Honkiol, £, BEEHOIBHERRECOKFFRIZE
D DEERITIZPTSI BICPTS2 BID PTS BIEET 08, ALEET
IZPTS1E L2v/a<, BB THPTSIEZHF L0k ) v T
AREER ST T, BHIRARPTS 2B 2 OBERIITEE LR, T
ITHAIL, SESELRNA RV —LBEEDOL DV S
MBS AN LB 7 /0B (GFP) 2D
NTHREIYE, TOGFPOREEZMITND, TORE, &
BTH PTS1 B PTS2 B D o 7 F L5 AS PTS & L THlAE
THRZEBHALNE ot £, BRZRFBREMIZL S
HMRAR DAL FF Y — D~DEBR T~ L = 5, fElifE
RNV FF T Y —LBRES B> TWBZ 2T TT—
2 H 57,
(BB ARKRZER - BRBE - |EHLAE)



P41 OALAMSJAH Mochammad Amin*, ISHIBASHI Fumito**,
KITAMURA Hitoshi** and FUJITA Yuji*: The Effectiveness of
Ulva fasciata and U. pertusa (Ulvales, Chlorophyta) as algicidal
substances on harmful algal bloom species

Thirty-seven species of seaweeds including 10 Chlorophyta,
13 Phaeophyta and 14 Rhodophyta collected from the coast of
Nagasaki Prefecture, Japan, were screened for algicidal activity
against the harmful algal bloom Heterosigma akashiwo species.
The Ulva fasciata and Ulva pertusa showed the high algicidal
activity among the seaweeds tested. Futhermore, the algicidal
activity of fresh tissue, dry powder and methanol extract from U.
fasciata and U. pertusa against harmful algal bloom species were
evaluated. The results indicate that sporophyte and gametophyte
of fresh tissue from U. fasciata and U. pertusa induced the growth
inhibition and lethal effects on H. akashiwo and Alexandrium
catenella. The dry powder of U. fasciata (sporophyte) induced
significantly (p<0.05) high rate of reduced growth and cell death
of H. akashiwo species. Our assays have demonstrated that six
different harmful algal bloom species respond differentially to the
methanol extracts of U. fasciata and U. pertusa, which were most
effective against the cells of Chattonella marina, H. akashiwo, and
were moderately effective against Fibrocapsa japonica and
Gymnodinium mikimotoi cells. Isolation and structure determination
of the high algicidal compounds were determined to be hexadeca-
4,7,10,13-tetraenoic acid, octadeca-6,9,12,15-tetraenoic acid and
o-linolenic acid. Our results suggest the possible applications of
natural products from Ulva spp. to control harmful algal bloom
species.
(*Graduate School of Science and Technology, Nagasaki
University, **Faculty of Fisheries, Nagasaki University)

P43 OFHE — « FH iz - BAIE : = 2 AR Y VT
J B % A FBET D Microcystis aeruginosa D #ERHI4SY 4

<A AARY ART I8 (MAAs) 1TV F IBMRETE
BRLEAS 310 - 360nm (ZRIABE K 2 H T 5 LSRRI E
T, Z OEEBEMS OBEEAD I LREBELTWS, Zh
LEMD D LEMNRATH MAAs b KB - SR b EER
HABBROBRLELTHLE0ENTRY, Z04AFEITHRES
BHTHDLEZON TS, —FHEBELUSNOHIETY,
BRI ORBBEOKE % E 5 Rl UiV ENRICIRE
NEEHEMAAsEEHTHZ EBE, ZDEICMAASDE
FRITERBTICKRE IKEFETH LHAIS N B2, B—EDH
BRSO & OBRRIIRET STy,

2004 4, Liu bIZ Lo TT A aHREE Microcystis
aeruginosa I MAAs D EET B Z LB BESNT-, EELD
BRFERT T3, RAZH O 0l S =% < DM. aeruginosa 1
EFRALTNDZ 0D, ZhbDMAAs DERE R THI-,
24 E (FEE) »odtiE44E (dLiEE), & om 16
1416m £ TOHAEN G HBES 7938k 5 MAAs ZHlHE L,
HPLCIZE > TEE L=, TDRERE, 46 KIZIZTMAAs B TETE
VP, ATHRIZS 2V BT 4 F3AMREELT, 1D
POFIGLEH D IH &, (KEEHIRE L OERO &V #ED
OBt SN BRICMAAS B ER L TV AEMMATRENT, L
PL, BREBIUESTN TN EMAASOERE L ORIZIT
XA Lo T,
(ESLBREEFZERR - A HERBEFFEER)
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P42 FTER(E—BR : FIN—RAEENOERMSMmHET =2
(Plecoglossus altivelis) DA BHFHFBICRIETEE

BEREWOEGEIL, L L3 BEOAHERS—KREESN
Wkt LEQOHEBE TS Z L%, BEOBRMBEMSAH
2, BEEWOLEBBFAAICKEREEEZRIILTNS T
ERFREIND, RFFETIE, WIFEBRRICL D2 —REE
HOLEEHHRNT 2OEBBFFRICRIETEELZHALIIC
T 571=%, hIRKEFERTIH 545D RS A TH)I(2x5m,
K 30cm, EHFE27cm/s) = AV TERZIT-7-, AR
JIOEEER LKL, 7T2OEEE2MGHT 5=, &85
WEBFITE =, &6, TREFNADOATLFANIZ2ODOKX
BT, TNEFNORKEDEICELS BEEX XA NVOKEE
ZCHAENDOEWVKE &KWV KE (1618 & 4185 BV 1364 E
& 8ME) BB L=, EBIZL, &£, ATLFIICRET ST
2DOBEEEEZIBEICHEPL, S~4RNELEZEOT 2D
SWEBEL, KIS, ATIIC7 2202 % E88 278
M) WAL, T2O0HBIOTEIZ2BELE, TO/KR,
3BEICT 2OBEHEZHEPL LEERTIE, INA L EiEK
ELOTEICEENOEVKEIZE K OEERSMH LTV
2o LPL, REIBINAE L-BE, BEOZOHOBEY KL
EHOBWRKEIZE BRI, £ESIORLD2OOKE
IRHTH7 2OBEBRICAEEREIRO NI RoT,
—REFENOEEDHNBRE—RBETICBWT, 7=,
HEURSFOT CRAEENIS U TOMTI0IIR L, Fik
BRSO T CRPI—IIHHTILIICRDbDOELLND,
(GBS

P44 OFBEE* - OEE** - D HEE—BR** - AR R +* .
[e#E S o & Nostoc commune \Z 3317 5 BL 1M & S4EME

fEtE 5 o B Nostoc commune (F0% A 7 T 7)) 138EH
CEBMOEEICaXRERY) ¥ ZhHL, FETIEa s
J—rOEREADHREITAERL TV D, HERIRIZE A -
MRS ZERICEENRTRY , BLEICEBRT S &
THEHBAMVA, UVABMLR, BERAFLR, BEX ML
AR ERABRA RV RE DT TND, ZRNETORFEICLY
N. commune {IFLIEA b U A 25 L CIEEIZHRWTHMEE T L,
T OFRTHEIC AN ZHEENEETH D Z LA bh-T
WHAFRETIIar=—DOKSEELZHIE L THRER~D
BN ARSI o =—2F U —FZNT
BRI ERYED, KDEEOBIIT L CTHRERLEEDEKT
ERN HEBRERDGHEROANPEFELTVASES100
%DNXERIERETRL, M 2EEOKBEEFEL THBEEN
50%IIET Lz, Fizt+miciEg-an=—2kz b
RI2GE, FRICL TR 2EEDOKEEZD L5 0%DTE
MREIE L, £/, ZHETIZIT> TE= N commune D
BEHSREOHEICL Y, FENIGEVRRLNZWIZY
bbb T HEAENIZBN TR LTI >OBGEFENH D
Z b oTz, BEN. commune D Nostoc BPIZIIT B3
M RBER AT L T DO THE THRET S,
(*@RK-H - £, »*SIRK - BRBE - LaflE, =
ERK-H - £, &ERK - BRBE - £48F)
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P45 OMBEBFE* - )| RFLL ** - BEHBE** - FENE . FH
FRIBHEEBE Protoperidinium thulesense M A b L SEZEHIFR D

Y IBHEE B Protoperidinium thulesense (%, TARR 4' % K %
TERR I' BTEFLIR Po L #:3  MMI R BIRECS 2 b0, F72,
Dodge (1985) i, AFED > 2 MIBEEKTE T, Protoperidinium
B12% < R 545 saphopylic B! Tid /2 < Diplopsalis IZ R 5
15 theropylic IDRFAE b O EHEL T3, AHFFET
i3, RERERICL O ABEO VR b LRI 5GBS % T
BT B L LB, 5 FREMITICL D AEOREHINLE LA
N RFREEETHRIRY R MIRAEERICRE L
TAAVN NI o TRB LY SBELT- BBEREOI X M &
52 U CT1B7= Protoperidinium DR HIL, ERB=AF,
TRBEANLEHFW-EF T, 3ILOTER & quadra DRIHERIK
2a%H 22 & &Y P thulesense E RIETE 1=, REAREHD
WEKARAR, RIRS R b, RERS R b &0 R3E L sk o
SSU rDNAEZFI & AV TREMIT 21T o 1o R, T b
RIEEEETEAR L, Diplopsalis 38 Ti372 < Protoperidinium J& D
REBIZEENT, T theropylic BUFEIFEFL % b OB A IR
WD 2 MidDiplopsalisBIZEAR DHE TIIRWZ L &RL
T3, EbIZ, RBROF TEBZREILP. conicum=CP. leonis
72 ¥ section Conica Téh o 71=Z & D35, P. thulesense DTER 4'
I ERAT B EThRb-Z LR IR,
(CRIGK - BETFHEERERERWEL & —, »*RIEX
B - £ERF)

P47 OB - EFHE REEOI b2 YT S/ A
DEREE L ZTDOEE

BWEREICBTEI bar FITH ) 20HRIL, E&T
HBHETEArT LI FRBERIIBITSI M FITSY
AFE LB L TR TZ LW AR TR ETEEREEE
# Alexandrium catenella ® X F 22 K Y TREEFTH D cob-
cox] DA TEECFI% PCR #8118 L, 1kb ~ 3kb DEE I v — %
S OEDEEESE B, 70— O—EIZIX Linglodinium
polyedrum @ cox3 & AR EWEFINEEN TV, =7
Y 7 R Plasmodium © 7 — % 7 2= b rDNA fragment E
LERMSEVEIINE T TS 7 a—r b B 60, R
EZEHEDNI Fa v KUY 7IDNAGRERRICET AL LY/ AHicHE
FELTWBZEBRRB IR, ZNEFND 7 n— BT
BOEFIN RSN, HEbpDEWEIRICE T 2 HFMA X
PEEICEE TVWA Z L NTRRENT, NMTEERRF| D = & —F
IZB1T DA Z OM, ARG TRESIOEE LR IN, Z
NOENBHEEREDOI har RY 745 A0S E YA XD
KEULIZRBIT A EELBRBEZRZ LTI ENRHEIN
7=
(RKFRE)

P46 O James Davis Reimer* - SETIE & * - /NEFIER) #* - R
= #**. HII IE * : Molecular investigations into latitudinal
and seasonal diversity of symbiotic dinoflagellate Symbiodinium
spp. (Suessiales) in Zoanthus sansibaricus (Anthozoa: Hexacorallia)

Investigations into genetic diversity of symbiotic dinoflagellate
genus Symbiodinium (Freudenthal) in cnidarians over temporal
scales remain scarce. We sequenced the internal transcribed spacer
of ribosomal DNA (ITS-rDNA) of Symbiodinium from designated
Zoanthus sansibaricus (Anthozoa: Hexacorallia) colonies collected
for twelve months at a high latitude non-reefal coral community at
Sakurajima, Kagoshima Bay. Despite ocean temperature changes
(£14.0°C) in the one-year experimental period Z. sansibaricus
colonies contained only Symbiodinium subclade C1. There were,
however, consistent large amounts of genotypic microvariation
observed in C1 sequences. Despite Z. sansibaricus acquiring
Symbiodinium horizontally and the presence of various other
Symbiodinium clades in the immediate environment, Z. sansibaricus
at Sakurajima specifically associates with C1, a “generalist”
Symbiodinium. Additionally, sequenced ITS-rDNA of
Symbiodinium from Z. sansibaricus along a latitudinal gradient in
Japan (Kokubu, Sakurajima, Yakushima, Amami) reveals that
Zoanthus in the two northern sites (Kokubu, Sakurajima) harbor
only C1, while Yakushima Zoanthus harbors C1 and C15, and
southernmost Amami Zoanthus subclades Al and C1, indicating
holobiont flexibility. Individual Zoanthus colonies associated
exclusively with one single subclade. (* HEEERFFERE bkt - 15
PEARE, MR EKE, +BREKX - BF)

P48 HME —BR : BEET T ¥/ ¥ Nephroselmis BD 1 K
EREOSEFHME

Fx78¥)NI AR, BEHROKREHEEREERT, 75/
BRICET, MANERICRERERR 2V LIXEER T,
FEE2ADHEEEH L, FEHRMAIT 1 BTHREESE, L/ 4
F21obb, HlALHEREICABEOBAEET 5, B
EECEFEREBERRINTVWAREITES N
KREBRELZ L, PEENBRFENLETH D, 18S IDNAKE
EEFICE S RFEATIC L, BERMEEERL, B
W Cesg) 2T AV ERL EOBRAEEOTERRREICR
RiE%R, MEBOMEE HH TV,

2004 4 8 A (2 {8 B 7 HE )7 O ASERET i EIR & 2005 425 A
WCEEROL BT R CBIED 2 7 Fi) bIRE SN
PTG, S BEEICKD Uz, AT, MRS
HRBEIIIE T, 2AOTREEHEL LS, MiaREmL, 3
DR IZINZ, PRERBIO 2BOERRBRZE L1,
REORREER ORI 26 A5 Y, N. astigmatica D KEEIK
R & OERERMEIRIR TE /- ML, 2TEOBA &,
CEROEBRBREETYS, BELBOISNMIOHAIZ, N
spinosa DHARARE D RFIEHREEF IZEELL L, BERIC, TRERY
SERRMEA R T X 7=, 18S DNA HAEFIZ E-S < RN
Mo, RFER ETN. astigmatica DB 2 %HBEL, N. spinosa
DRTHRBEHOMOZHBEOETIS, MADOMNEBE 5D S
TEMHBA L, LEnh, SR OFWEREIC L D EEER
DME L, B TFREENRBBITERVERD Z LTS
7=
(BRERAS - B - MEAREE)



P49 Ol OFE* - BETIF&E** - il B***- b Byxrs:
57 4 NEORB, FIOBEFHRT 7« FEORKOME

REEEMMAS 7 « FEMRIL, BEEREKE, MiaeEs K
L EWHBMEEF>THEY, BAROMEKRIZERT S,
THUEEE D Chattonella =° Heterosigma '3 KIRME 72 7R % TR
THZERMON TS, LML, 7714 RENIZBIT %
BB ZDEIZT L Doy o TV,

200563 A, MEOGIAMKLEOWENOHFRT 7 4 Nig
RRR UL, MiAXRFERERE (830X 22 4 m) T,
RRBIZROREN o - ERENSEEEL Tz, F1,
HBROBEOEANORERO2AOHEHENELTEY, £
I LHIRBRITEE THROESHRUTWE, &51, Ml
REICIIFHER L BEDh 2B ENSHEE L, EEHE
THHREEEORBR, ERENICHEETIEL /1 FIZHRl
WCELEERET, F7a4 FORAIZRONRhor-, £
7=, SEF T aA REFEON, ¥—KLIAFIBEINE
Mol MlIXT 7 4 FEORKEKTHZNEERE & SR
FEIZ S TUN=, 18S, 28S IDNAB EEFIC & 3 RHhR
WEITRSTE A, KEILIT 74 FEMRIZB TN, BE
BRI ETT R R o7,

U EDOHENFEE S FEINC L 5 R OB R
b, REEBEMOWThORBE L8, 574 FEOH
BFELTHIONFYUELEZOND,

£, REORKEREFEETARIC, 77 4 NE2EKD
REMTL LI-DT, ZO/RELHETHET S,
(FHEK - B - W, ** MEIERTIRA RS, Sk -
Bt - £ MR

P51 OFFEMR* « R FH{ET) ** - FPAME* - FHEET ++=.
JRE wErxrx c ORI IRKBEAILEE RS
Coenogonium nigromaculatum \Z3£4 32 2 I LEHDORE -
SEFHIER

IR I VEE X B Coenogonium (IRE) 21T, &
BOAIVEREAEELTVDEEZLN TS, L LA
Bo, ThbOHRERITEERED F F TIIHENEKHIH
BRTRVEDEDOHRERHE Y 2 ENTE LT, SESEM A
BB+ TN TV, 22 TARFETIL, BAER
I VEE N C nigromaculatum \Z34£3 5 2 I LEED S
B - BREZTV, BEBIUOEEROBELT /-, 77,
A X LE# Trentepohliaceae PIZ 35 () 5 ZMEHINI B 2 B & A
(T 5729, 18S IRNABIGT & AV - REEARIT 217 - 1=, 3t
EBOBRBREMERZE LR, AREOHIILEE CE
T 15-20um R SFEBED 23 1%, HRILITTEAT, bHA
RIZR DML 22 L0 E b D, RAEDA
HATEEOBREN O DBEL 723 /) 2 I VET arborum D53
BROFHEL —B LT, R ORI S, AILEE R
XOHKERIBREEMEDT arborum & FEZETH 7=, I/
A I VEIXC. interplexum, C. interpositum, C. linkii D3L4 ¥
ELTBECRENH Y, KFENPORA I LEE FX04E
BELI/RAILETHDZEBNTRENE,

(FIEBK - Bt - B - £RE, (/) KB BRBREREHS,
*rx o (BR) MEEERR, *++x TZEP Q)
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P50 O N EHF - iEHE - FALS : BB LETFICED
KHERLRKRBREOY VT MED S F RGN

BEEAEMIZENTNOEH T N—TOEZHEIZL > T
DMD A== T N—TIZHEEND D, B HORLKE BRI
(Centrohelida) 1L & DA —/3—=F N —FIZ LB ETE RV
BRAOEY IS N—TTh b, WEDHTFRERBITORERH
b, KR TH S Desmothoracida & Taxopodida i
Rhizaria {Z, Actinophryida IZ Stramenopiles (Z/B3 % Z & 5384
bk o7-A%, Centrohelida & fthod> KB B3 & O
Aond, &I BEREAEY I NV—T7 L OEEMIIRER
HOEETHB,

Z Z TEBAEMIZEIT S Centrohelida D ZHHINLE % f2HH
TH5ZL%EBME LT, o-tubulin, B -tubulin, actin, EF2,
HSP70K& O'HSPOO DR FEEFI & AWV i\ AiEIZ L 557 FF
W 21T o 7=, T DR, Centrohelida iZth DER AW/
N—T L HBIZEWERMEIZR 572 d 57253, Amoebozoa &
bikonta D4y IEEIZALE L, bikonta DR ITH & FHUMIT L
THIE L TWARIREME DS R X iz,

£, V0 ATARE T —FHRICESEEDA L N—E
Ih37 V7 NI, o — FEBETFOSFREEFTICED
TRMDEM T N—T L DBFEABAL TR, £ 2 TR
W7 )7 NEOREOMNEICOWTHRNLEER, 7V 7+
BiXPlantae & EVEBREERL, /B AT ARET—F (R
REIFLRVWERE ST,

(A RPE, 4AMBRERS)

P52 MG EHE - O THIG : - MICAET T 2 BEOHM L
BT 5 EBEAaT IS

BEFREMIBITDAERICET INA T, BEDE
HEETLE LA LT LIEERTENS, LL, EEBIC
EREETIEMELTUL V5 AR EOMILENED 28
ZLAMEHEHERTIBRET, BICAEZCELTL, &
B EEE L L TERMITRTHIZD R, 22 CARFE
i, RIRBTARAMO-DHICAEET T 2EES AV, £E
EOIIT-H &% BEMICHEIDOONDIEM L L TR B3
TAHIEEEMIZITT,

BERAEMIZH DL DI-DLD T h & THIRE A EIET
KEDRZZ 2O (ki : BEB|ME~hERME, KR
AL PRBE~EREN) 2HHL, £4BT58EE 4
ERIZOWTHER2TR o1, AEBITHAREEIC L v kD
DEGBREOEIHSEHL, ThFRO-OMTE L&
DEERZRE L, AEORR, kM CIxEREELL
L TRESESCERENHEREL, BEXA L L EERICKE 25BN
B oNehole, =K, RKIRAMTITERAEESIIER
B Microcystis BT, iDEMNIF L A LR TERWIYOM
HRETHY, AERBIZBIIIERIZEN=bO0D, &2
B BB LT,

BHEBEREOREICIZ—RICITBERERHEZRH VAN, %2
BRI CIIEBPEHE IR TV RN ENE N, Z 2 CHE
GEHE) IC L » CATFBREELXAIES 5 WinkleriEDF 21
ERE LI, ZOBR, MELICREOENREONT-Z & H
b, Winkleri#EZ W5 Z & TERBEBETH-DMOBEREIC
SREERZAETE, RETOERNRTETHEILEEZD
na,

(EBX - BT - #B)
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