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Yoshihiko Sakanishi and Hitoshi Iizumi: Photosynthetic responses to light in summer sporophytes of cold water
species of Laminariales from the eastern coast of Hokkaido. Jpn. J. Phycol. (Sorui) 49:1 - 6.

Photosynthetic response to light was examined on summer sporophytes of cold water species of Laminariales, i.e.
Laminaria diabolica, L. angustata, L. longissima, L. coriacea, Costaria costata, Arthrothamnus bifidus and Alaria
praelonga from the eastern coasts of Hokkaido. Photosynthesis and dark respiration were measured at 10C, which
was close to the in situ temperature by a Clark-type oxygen electrode system with discs cut out of the middle part of a
blade. Photoinhibition did not occurred within the investigated range up to 400 pmol m s*! in all species. In spite of
lower temperature, the cold water species of Laminariales showed higher light-saturated net photosynthetic rates (19.7
-38.0 uL O, cm2 h'!) , which were equal to those at 20°C of warm water species of Laminariales. Dark respiratory
rates of cold water species were between 2.3 and 5.0 pL 0, cm2h! I, values and compensation points ranged from
35.5t0 66.7 umol m2s°! and from 3.5 to 7.3 wmol m2s™!, respectively. Initial slope were between 0.575 and 0.751 pL
0, cm2 hr!(umol m2 5!y, Daily net production of the cold water species of Laminariales were estimated from the
model equations of photosynthesis-light curve and the data on light intensity in a dense kelp bed. Dark respiratory rate

appears to affect severely on the estimation of the daily net production.

Key Index Words : compensation point, I, initial slope, L
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1996, BE 5 1996), LA LaAs, tlpdEiRIcET
TAHEBEIVTEIZOVWTALE, HLOHMANE
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HBREER

10CIZBIT 2780 T~ 7BEEO XA — el
BIUHBEUE Y EONA/NFTA—F—%Figl B
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DFMETIE, 7L bHBHEEIRO O h o7,

ATy 7B REED Y T HED LM
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1991) LIZIZAMLETH o 7o R TEONZY ¥
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(2~7uL O, mg dw.y' b)) FHLDITEVA, 2D
Zi, BORHOBNTIEL L, BROERDEVIC
BETLb0LEZ 5N S (Satomi et al. 1968, Al -
AE 1974, Kato & Aruga 1984),
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Fig. 1. Photosynthesis-light curves at 10 in sporophytes of cold water species of Laminariales. Determined from June 30 to August 10 1999.

Vertical bars denote SD of means (n=3).
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(49~5.0uL O, cm2h!), MDSHETEAS -7 (23~
30uL O,cm?h!) 5, ThSOEIE, BilEI T
B4 Y A OEFEOBEKIRIC BT 5 BETFRERE (KA
1998) &IFIZREARTH o7,

FaA7ar7eReEnEEET Y 7THEED
I, (472 ~66.7umol m?s!) &, BiEEI X 7HAH Y
A DRFEOHBIKIRIZB T 5 I, (55 ~ 63 pmol m? s!)
(3R 1998) LIZIZEBETH o775, EEDHY A2

IOV THRE SN TS, (107 pmol m?2s1) (FR1L
1985) & 0 bHASDIEH o 7z AR —HBICE
FAIL I, A BORE & QR L o THE
A%, 2a7var7oNARRMocEDENRL
IZIZFAETH B LH 5 (Table 1), FIT7I X TD
VI (355 pmol m2s!) 13, {E<HIZ & 7=
HEBEEICERT250TH 5,

MPEABIEZTA XTI ANETFEDL 22D
(0.575), b 63D Z 1130.675~0.751 T d - 7= (Table
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Table 1 Parameters of the photosynthesis-light curves at 10°C in sporophytes of cold water species of Laminariales on June 30 to August 11,
1999. P, andRin:pL O,cm? b, ] and I in : pmol m? 5™, Initial slope in : \LO, cm? b (umol m? s™') !, means + SD (n=3).

Species P, R Iy Initial slope I
Laminaria diabolica 299 £1.8 3.0 £04 472 % 28 0.698 +£0.055 4.3 £0.8
L. angustata 363 +2.1 24 £03 579 X 81 0.675 £0.077 3.5 £0.7
L. longissima 379 +£38 5.0=*1.1 63.0*+148 0.715 £0220 7.2 £0.8
L. coreacea 339 0.5 2.6 £05 519+ 3.9 0.707 £0.043 3.7 +0.8
Costaria costata 38.0 £3.2 2.8 £0.7 55.0* 84 0.751 £0.105 3.8 1.2
Arthrothamnus bifidus 19.7 £39 4.9 £08 355% 8.6 0.712 £0.141 7.3 +2.1
Alaria praelonga 353 £2.0 23 +02 66.7 %122 0.575 £0.096 4.2 £1.0

Do SHHEDEIR, RV X2V TOEFEOBIKIRIC
BB REE— iR O MBI SE (0.347) (31U 1985)
IR L, ELMICKED o7,
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DEF VR (Gallegos & Platt 1981) 2, 7 H DEEhD
A Drkig2m (FHKE D S DKE) (2B HEEAD
HUHERY7 ) OBAEDIZT 5N L RED 7 —
& (E 5 2001) ZRALTRO7-MAEEREEDH
BEBLEZNOD 1 BSOF— 7 2#BH L TRD/: 1
Bdi-hoMEERY, ThENFg 2 & 31IRT,
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Fig. 2 Diurnal changes in estimated net photosynthetic rates of
sporophytes of Laminarian plants (solid lines) and light intensity on a
thallus surface (dotted line) in a kelp bed at 2m depth.
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Fig. 3. Estimated daily net production of sporophytes of Laminarian
plants in a kelp bed at 2m depth. LL:Laminaria longissima, LC:
Laminaria coreacea, CC:Costaria costata, AP:Alaria praelonga.
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Focused-lon-Beam (FIB) system is applied to prepare the cross sections of microalgal cell for scanning electron

microscope (SEM). This is very useful for the observation on the internal structures and cross sections of various

microalgae without being damaged.
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hIcRE L TEETIAMIELSHET S L E, BRI
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2, BEY o EHAOEHB TEROTTFRAREREE
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BEHIE) 12, ZOEFEBAIT ITLLR, [R
GADAEBORITE LK) &, BEZIERITIC
SELEINLD, FORICHO SN ADEEIC
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FHOBEAPEITHHBE(LEHREA

KEREZBT LB (19664F) 12, b ) EHEX
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SR AE A CEBE DT EAR R BIE £ 4HE
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LWERE 3B i EEESBEEREOIL
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Eo TRIHNT L T2 ANADE Dol 21, [+ 1L
PEEZBFLLOFHLTR 202 L | EE-5
7Y, [ W ITREROMREBAT LI LI
5] EFBHANTIE, BOizids ) oMsEoiEns:
FICHRDBEBONBETH o7 ) Lz Ny 2 7T
v F ’th HGEITIE, MRS HRIZIE
FRWHNEL ), FHFRBEO#ERIE Y 7 AD=5
DL Li) A fﬁt 20720 F L TEDHRDBERERT:
2%, TIIHMICELWIHE R D TH o7z, $7-
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WCETHESETHIREEZE NS, REDHE D7,
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[BALWY, B2ALW] EEWEITEI LS, ADS
DHICWLhifE 25 RiEE L LTikbh, 25T
DEARD NG L, Z LRI ERIKAED K &
{Ztizhol
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REDNRBEENIR L CRIFRD DT L d ol Z
LWIFEH 2 KD HENLF LR R EI N E L
T, i DIFY i B %{Ufﬁlﬁﬁ%ﬁ‘"f@'%hﬁw =
L THolzo HEBDOEAEIL 4 AT B L R
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I, FEL D DO LAKE* FMHh LT 5AEIHEL
DRENT, WHOEH Y IIZHEDORAEQIZ L
<, BADEL B BHEAF 72, L EEED
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1960 DHED S T0OE DRI 1T TREHFH
LE%FEE L, HERETD, BAHENANOHE
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BEDZHED S, [ & 3T D), TR L T2,
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EFTHNVICEBBEPH 0720 DL BRI
1, EFOTOL L & TABLIZTH] &3 3R
W BMICROD6 5 2B L VOT, BICIIERI
HIoTLE)LILPEOH Y &hS, ZOHTE
NEDHFICEE > TELAER L DMEERICAE L
EFRZ > TWLDERE L, LTS, b LDHOE
ROZRBILTNE, E-o L BFET L EBOKEHD
—4EEFBI LTI 2P EBoTLE ),

BEORPIZBITBERDOER 5 R4 72
NDHDT, WYL TTHRREDLWVICE Lo lds,
BOFIERINA R b IVOBKEEIZOWT ZHED
MRAERIICILDEIENTELODHREDTIO
N Thoto LAL, 0L zEELKROFT
b, BEIIOVWTRBED L ) RIBETH-VEVAR
BHoT, ZOBANPEATESORDIZOET Lo
TV LZE LD o7 FLT, b dbEoHh
IZBIETHNBET, BICEFAYOFEEELERT
FE LD, TEOHIREIZHI T 20D THESOE
BITHoto COEDHELIZIX, ZFERBIZOWTD
ICFEMEOLEEL SO IIHILTAREVEDEZIC
Wh IR TV, FHITEEL T, Feldmann iZ & -
TOBRFEROBEIL L, HlREI 70747 VD
WEEHEN—BEREDP o NRERIZOWT, 5F
TP BT B2 D doH LWEEIZOW
THBIRE 21TV, ZOERICOVTHLPIITEZ
LEFTELZ, br ) LD, EREWRKRICE
wTk Faxy 7o) 2 &UlilaeE sy vy Bofk
EFBOLNIZ L0, BEIICBWTHZOENEE
FUNRTBEBBEL, 07 I BHEKEEBONS
EFTREBEIEY, RIFATIRAEHRD,

IHEC, MBS REL LTI, B ABRBIY
FHTNVA) TOBMBEITo 75 DOFRIEL HTL5 3
20747 NVEMRELTELD, HliiEy 3
BOBEIE, COLIBRVFIRATF Yy 7 AL >
TRELNT, FEY 27— b L#EAEE, ¥ 80

BOERENRIOZVWEREDOL LT, BELEZL
a4 DEER REEEANC X 2 HUKAY 2 2 & B3R
LR, FINY—VEILLIBREN—EILL 2
ERYEZ ERITNER S b o, 44 T HEE
nraT b s 74—l2kbeFuxyraY r o5
BEEEHOLT I/ BAMTOSERE 2 L, EHE
o lohs, HBIGEERE, -, ThbL, HfasE
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YidEEnhh ol SNIIHLT, v THS
CodiumTiE, € FOF > 70 r#&ta, 7y >
BEEThTwhdol, 2OL) BHERIIHLT,
Bryopsis ir b DBEY V37 BITIE, TOWMHDT I/
BASITRTHT, H2db 70 Y HPKEBILENT
L FEXY /o) YOERICESPHOBRICHS X
IREBFEETH o NFERNEIDEI 0D
N—TOHEHRALRBICRSh B h04E1E, KBRL -
T BED O LR ICRBTFEOBRT 256555,
Caulerpa D 7' V— 7Tk, Behrent IRET
FEL 2 2E8%EMH (holocarpy) N —ATdH Y, Codium
TIRBEEO—HAEEFEIC L 5 FEk(eucarpy) D
BETHE, TNHIZH LT BryopsisTiE, b)) &
BEERONFOBFICERBTEOTRISRI Y, X0
FEFENTIRABEL 25D, ThIITWEOHEM
BEAIHYTALRONTVAE BEY UV EDT
I B O BUZ BT D, Bryopsis DALERITAS
COHBEERLS—BLIEFERL o7,

ZOHEE, BAFEELE (LABEHR) TR
JeHESe A (KRB EEIR) SoBEIO LW ENnT,
1971 AR TR M-8 7 HEREBESBOKOH
KEIF—LBVTREEETVRENAO, 0k
IF T, SEHEMEE (bRkE8dE) 1KE55
A 7% A4 2 V6 Rz Monostroma (& b 7% &) @
PEIZDVORED H o 12, FDBREED LIRS
DEGEFITTVLEE, FEFOFEARE LEL T
ABE, KBEEOSBIBOWTIEBEWICEL 2%
b2 5 Z EBBELDPIE o7z, COEKERIZ, F0%
7Y EHORBENFEN BB ELICEDDICD
7ooT, MY EiFS b 3 IR EAH, oI
HLTREZZITHREINTOL DDDEEZ BERIC
BEII LB LRI, TOROBFEEEEIIOVTOR
RRMEDHHE ol

AR TOEREESHIL, EEOBKRTRIMOTH
FTRBESN-EBRESHETH-> T, FNEICTITL
PHIABED Do E Ll DAL LOEBEBEL &
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Hoto TORE, BLUBHO LRI, ThEl, &
FATOLEREOFAERKIEE A DL H > TIEE
BT WL LTY, ZREDEEAE L TEHL
MG EREZ T 5 2 L0 208 RIS Z &
WX BDTIEZWA, EFERE LTWeH 20 HHEC
AET ANEICEZ, 2OBROASOMLSEED S I
HIoTORERIWY ETH LK >72, Dr.Yaphe &
X, ZADSRIRIORHE L Ea il L Toff &4 9 s
TN, ZOBROFEOWIEDOMAIE, RLLlFEAY
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ZOBHIFR->TETLE o, [FERTEORLIR
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EEEMICEY BT TOERFASREE LML
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ZRHT 005D SMRINTHLH05, Lo —X
Y F—%AZY—ICLTHIABICTELED T A
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RiEE CTEBLETHAKROB LTS, BMOTFFICT
AR ) T35 ENERS N, RITER
DR, 70T —=TDL)BRLEILELLOTIR A
{, A==V 7 oRFREINTWIZRTOMA VT
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WHTEVO—AEMBALT, e FOFsEba—2
ELTUBMLT 2 BENFH L L2AY, TOFHEE
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DRETH o722k, T/, IVEBDOT VTV DEF
LEDT, TNETHLRIENTWEELETNDI O
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L, #0aL sy —tinbl Tk, SHEIIoN
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COWEFEOTTROIEEL ENBDIEINMR AR
7 PVORTTH Y, BESEOBRBED Z0KFE
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BT AKFRFELTHENEING, &BI12F/, Th
LORLDFEFERESMFEEICHT HERS AR
MVICEURICRBL S B & &, BEMRFIAICE T
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SEDBRTRELL, 7V AT X DBESHED X
VIR, NAERDBE L ARICEKREIZE > T
M¥rvosrelLTBONE, SOEKBELEF M) VA
EXRBRIZOVWT, H, BLUBCOBENZhETR
—R3t (ID) DAY bvid, BREICILEY 7DORE
BYTFMN6R, BLXUSEFBDOLNAFE, &
DHftsN=* v 7 o9, AEOEREFRENREE
DHTEATHHEHHEDEHE TH > T, FTHEBEDE
THLIROOLNBEVELTAZLDIEHATH o7z, &
72, SZTRLEBRUSEIRICHERT A Y 7V F ok
7 MEdhn, TOZREFNREIR-HEEAETEHT/
Avry-7aby, BIU-REZELLTROONT, &
EOBMEFICL S NMR HIEEOERDOV & DI,
BIZERAOEAZL > THELONLESFREARY b
WMZH LT, 7SVA7 =) 58 (FT) & 2055
WTHB_RIENMROPEFTEEL o722 LD
Bo SITHEBCIZOWTHIRT (2D) X7 b
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BO70 b HREETHCORAEL, HyD2EN 71
FoDEAVTA— A= a v ERETHIENTE
72 Bl&%t%, DQF (double quantum filter) COSY @
HEICE-T, 70 P BIUREDY 7 HIVDE
TORBEITL) LN TEL, NMR DRI,
NOE (nuclear Overhauser effect, %+ —/N\— /7 ¥ —%}
£) L LTHFATOEFHEOEHEEREZHO»IZT
BHEND D, ThE—HO T b Y HFREFHEEE
HTHgEhTwa Lt &, HEFAOKE SIZETFEE
(IO KBS 5728, ZEBICEHE L2 70 VT
Z20—F%7 VA ETRET LMD TO D
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DEBIENELVE T AEEREETo1. /22
NODOFERE O EIILT, BRECHEEELZ ATV
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PRE END DT, FEEICE VT I OEERRI B
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i L IEHARIIC O W THL 2T AR E R £
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A) S5 LLFHBROSHENE
FPRAICTARIz DI, BHERMEGE (REKREE
%) LSRR L TW R EFEEBOAF OB TR
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DREEDHEFE BV TIIEHAN) Y O35 L
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AATUSHELE LTHETSHLOHED H o729,
FADMEDSDA 4 PNV T—-RIZL B 707
T5 74— DB LR, B % CRESHEIC
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WEBSHORE ICHBENEET IHE L, ELIC
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Lt UHEER E RBREMEIC O W TR 3 Y FEEEE L, 5
EXAFMLL EOERE B L THEERSOME LT
BEDOILATVESONBRELITI LI TEL,
OB, TOREFEYLLAFHENE (b
ZERT) &, BI Y EBBRILEDOR I ASRPOREIC
BLT, BfM2mkaBoLctErkDdT2-

glyceraldehyde-L-rhamnose® ¥ — 7 # GCIZ & o THH
L, GCMSIZL o THERELAEZ END, 12-ADHE
EEHELPIC L Z DB RE L1209,

fthd, S EEBTRALE LTHEEL ShTwae
TN/ & X (Monostroma latissimum) DD, *
EEHEITET LT VBRBETH o 708, BEEEROFE
BE b7 HDBFEI N bR, T/ZATAD AR
Y EIRIZA L TH oo, HRHEAE, 12-& 1,3-#
BETHT L) —AREIWH2IHFEL, 1,2-8E6%
L7254/ —ARREDS, T 134 MICHEB A T 2 5
VEEETALDTHo7: D, wFhogsd, b
FILTYROT LT UHEERE, & X274V HORE
S DESN/ulvan EMBENT, SEIZT O UETR
HEECLDLINEORLIEEETH L IS
PTHolz,
B)7SEFHMBORR

KBEEDHBILE RN EHNE, 7 Y EHOLFES
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TO—BOEFIIOVWTHE LT T3, INVD
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Concentration of polysaccharide (/tg/tnl)

6 Anti-thrombin activity of various green algal polysaccharides
and heparin. (1); Monostroma nitidum, (2); Ulva pertusa, (3);
Heparin, (4); Monostroma grevillei, (5); Enteromorpha prolifera.
Anti-thrombin activity of various green algal polysaccharides and
heparin. (1); Monostroma nitidum, (2); Ulva pertusa, (3); Heparin,
(4); Monostroma grevillei, (5); Enteromorpha prolifera.
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LREHRITOONT, 52 5 2 EHE T HHEE
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VI UhEDE ), RRICERHE SR 2 WHEHRORK
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FLIZZOREEIBA LT, BEMte LizhHsc
DT NEBRIKE Z1TE ) T LA WEE L Lz, 5F
BY—hELTHEENTVAETVG Y& ZOFEIC
o TTHBLL, B5NBHEBIL TV S ¥ OMstik
BIIEMEA BT A2 LISk o C, BNI-SMEND &
THESHORPTOSFRERTSHIZRDL ZEHT
Eizo I, ZOBWMBILORIGIC & > TE HIEHEE
EHET5 L) LBEHSEOEBICORALY L
5, B Z OFEERIERBOREIC L > TE4D S
EHEETRTREEZBLIZ LN TELI LD, (LER
R BRI AT IMALOBBELEETHI LI TEI,

Rz, FA % ) — VEBTOMASRIC L o Tw
eI hEDHMBILOFER, L) Eaeks ) a
Y FREADGROIRIBIEDPLBENR LIS kdo
TS, BAKAY ) =N/ T AFVANT +F Y FIRE
IR LB S B L 25| T A2 ki
Lo THHRMICHBER 21T ) FEVBEEH SN D &
kot TORIBHRTIE, BISERMIC X > THAE
BALOBRELHH T 2 Z LATRETH o 72DT, Nk
B % BIRT 5 Z L & o THA WIS BRI
ColRBEBLIENTEL, ZNDLHICLTER
HeDBHSEEZFALT, RBEOE, HENELR
EOFHICKHTIHBERBE TS LHFTMEEL ko
720 ATAE D, UV A VATFER R LRSI EZD
BOLEOEYFEHORRITE, wihd, BRIt
RIEDOEITICL b 2o TEOFERITERNICRLT 5
ZEPOHBEOFEFFERRBRICEARTRTHY,
SRR T 2 EBREOEE, HBEORB X URR
BIIATFVEEETAMEBL EVFHMEL 25, 20
B, {bSa9 IS BimE R % fHn S & 5 IR L BRI
oT, BIZIET b F VHRERIC S & ICHERE L N &
B, BEOHBEIC LD VAEEIZL > THA
DOR)HEBRILE LB T TICIEZBS L dhol2ds, &
kDT AT UHBOHEL ) EHERERLE,
NETLEMICER SN B EREOR Y A VATE
HHEBRICE, HEEOBIRE (D.S.: degree of
substitution) ZSHLERGICE V& (BIZIE, 1880 E) ¢
ERENTWZA, € b SRS S0 T 4L F iR
TIE04 D H0.TRETHVILY 4 VAFEEINIRENS

Zehh, COBEMRERIIEICICHEBREORIEINY T
B, BRECBIAZAFVEAGOMNELR L
2, BHEEEILBLTOI Y T+ A—Ya Dk )iy
LREIBERLELOND,
E) BBMESHOBE M 1V 2 iEME & DO1ER

REEZROANRATFEIROFFRETHR ) EAM
JaMRED A O =7 DMK, BESIT A LEO
6RO R ESRENSL Y £RBE T EKD 7o
PSR MIRBEEND I I TRAEDCal ¥ D
NAPRETHY, SOLF V2L o TRERFI &
CTEBEWE % EFEHICHTT HEE 0D
19934 ICEF/EZ—ABEP YV TAILIZ R F
EEOBODTLLVWYEEBT, —EOFMOERIT
TIE) —AESRICEDHRBEETH S 2 L
P ol WO THRED SHBILLEIFES N
12DRMOTHDr —AThollzd, TNERE B
PN EIBE HAREFEEATRER L. 2D
&, b5 FALEHTELNEREROMRETEE (B-
TANWAERE) EHFIEE - ABEHE) &
DTNV=TI L5 [EEOTBHMANRAT L VAR
UM A XTI A NVAR) ICHEHET B TR EN D72, &
CTCHEELTHwWORAES YEAENMY) F
(Spirulina platensis) 5 DIEWWEIL, T4/ —A%
FEMBEEEL TAMBRILEETH o -2 LI, iR
DR LIS T LF VHREEDOHLY 4V AEERE
HED LS IBEDHFHERBT DDV TH
BRE Dz, 0%, MEEFICERZ LD, HED
TLFT VB OVTOREHRSMm e EhoiREY, %
PTHEERITEEL LTHEKRT, BHHICOVWTRE
INTETABRMEIBEY, S8 Enran)
t bV DT AF UHBOEERE CELRELE
TLZFAHE (FUEEKR) &5 IcAADELR
RBICEAR, BEBLERREZBAILENTEL 1020

7 VEORBILEHEOBBEREL, su< s3I
T4 =BV THESHEOGE L IR L 2BHH RS
N7zDT, TV =N bY)TOOTET—bEP,
FTVIr—=NTEF— b loF#EMAE LTGC EH
GC-MS ZECRELER, 74/ —AL3.0- 27
WIL)—ABH LI THEETIbDTH o7, Hik
HIINT A MEEEOBIRE (DS.) i, $0.15LEL,
equatorial EL[ I LA T VAEREZTH LD TH o oo 5
BEREAIIOVWTIE, T4/ —ABREDITLALD3-
BEDED, Ao BHEL Lo ZDEH %
Bt et LEEL, RRECY v ¥ans y—nY)
REWER, 5 V#T F ) (Anabaena variabilis) D)
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ENnb, PETREEIRATLDPELERY, £ES
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BEAY Y OEERBITESSICKE Y,

CHULE BEGEIHEAAILFLEDRVDTD
NWET—ERY ) OEERLHRLTEN 1T TR
ETH59, ikl BFIMX TIRBEIC X ) ABBK
ZEEET-oTVELIALHEAEINBVEODS
BTHA) o EOTTH ABMUEED1BDI0F b ¥
BEIEETRETHLLOE D5, SELEOEM]
THHEIIODWTEARESI ATV S, WThilE
X, REEBEICIIBELMEOREN LTINS,
4-2 MAZOSHGL

BiAoh & —IZE o THORE & PEH, L DEAITIE
KEGEVEDH L, BETORRKL RS LBETIZY
HAERL EARRBDTHTH REDBRVEEN D
DEFEE~BHEL, Z2OTOS L — FIIBENTHER
T2L V) EEITTICHREN> TS, T/, B
FEDBRETH AL TIRA MNELL D HLIEED
REZERLTCVEDOTHE ) REDBEVDHDIIARK
NEIASTI WL E -7,

LIANHETIETHAZITEALEERRVD,
FEALTRTHFERICEHE SN S, 558 LIER
ThHATHBHABDS DFHH EINBICHY Y
AAE LTREDLLLONEHE S, 2RdThid
BELERT Y AORNTHRELLRIgEI T b
TH AT TR ENR TS, HICER 20K

£ 1 BETH~DOT 4 A OHHGR

BAEPE
91 104000 324%

REGAR HEBA R ot
159964 498% 57434 179% 321398

92 11598 372 136,689 439 58872 189 311,547
93 92617 302 148,689 485 65000 21.2 306,306
94 91548 280 148,618 455 86,655 26.5 326,821
95 102,571 290 138,000 39.0 113,500 32.1 354,071
9 82000 244 125,000 372 129,000 384 336,000
97 75000 211 100,678 284 179,080  50.5 354,758
98 73000 207 100,586 286 178230 507 351816
99 77,000 198 95,560  24.5 216,710  55.7 389,270
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HELRT A A ZEBREVERTT A AT IE8 %
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ALBBILIZHATH B, &> THERITHEHZH
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THAERMUL 2 ) IZERICEEEE SR TS
WBETHLHD, BE, /)ORE, RHIE 1,000k
DELTWBEN),, T2, HETR7 VY VBEE
ELTOa Yy 7O GEIFTTIHAR SR TVE L
ZAWT A AIEEEVERNICEE L RBATYS Y
DOFEFE, [RE] DRBITHLI TR, 404
MVWEENLREOBS2FE 245, RERFAKRT
Hb, FISBOBREENRE, HhtEibL
ERE, BN, HRESEOREERoERRE
DREFERIATRTHLEELNS (H7),

B, BEE LTRAI BB — 7 LORES
A, ZOBRTE (OPR) 2ORELTVSH, »
{ HREBRMICHEY () OBRET-o CTHEE, —
ENEEPRELTEETAILIITEL Y, 72,
[Dh5Hh LREEE (F1) ~Fl1OH25PHFE
-5l (F2) ~ROO» 5D LRE—~EGE (F3) ~F3
DOPEPLRE—- - - -] LHRABEEToTW
AHERUAREZERIBICRRREOETHES
5, 40T, BEDTAAZKRELTEAILETHD
THNEEFTR—EOEH 2> TEFEEIT ) LED
» Yy, BHORE, #FICIADLELARBEORE
BHMENEE b, EEEAER 2 Eo - BEI T
—HOMBTLITLRTEL Y, 4%, EXNLE
EARBUROKBEERBORLENI LI NS,

4-4 HBOHLK

7 A DOTWEHEEIT 1995 F£E T TIHITIZNER
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BICEAy FTI A ADOHBPKRECEM Lo A Y b
TAAOHBIZE ST TIET X ETHR)]T
ECELhoA VRS Y FEGNDFEREVIHL
VWHBDPETN, THRAR—F, THXAF— A%
B R R A ¢ )| 7. N i & (W AT AN
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By b0 A OEEE, REEORSIHEBEE IR
ANBh, By b THADOHEHENOMIRITEEICH
2T, HHbMU (K8), LA L, 0%, TWikid
R R/ E AR TERIREIFE TS, ThiEH v b
7 A UBEOHFEMESR, AEREISTHITORE
Poll L THL-ZHRESFETNT, HEEISH
ATVRWI L LZELRREES v T h A OKEH
ATHBEMATA o TELZ LDOBEITKRE,

BRTRTAATHOSBROFBRIEIK L VIRLTH
Bo [REHFEERIICL AL 1HHR Y DT H ADE
AR ITIBRI6L £ (1986 %) #¥1,977g Th o
2Dx LT, AL 9 4 (19974F) Tid1,311g L EIC
66%F THELT VDS, 7275L, ZOF— 534 bEE
DEDTOEETHLDTETH A (BTN A) b
Ay NTAANDBITHIRI > TVEILIERLE
T %S 2 VA ZFRIZL THRETOHERIIHEE
Ko TWABZLIZHEETHS, £oT, botFE
TOHBRDUEREHNELERH S, TD/-OITITH
1E, BRI REED D D L Vo AR LTH S T4 A
DAZa2—%bo bLIRLTWLLEND S,

T, BEOT I AD—REERIZITL A LD BB
LEB7AXTHY, Hy bIAALIhEEREL
T, Bl LR h A DA L2k, HFiLwinT
RBICETE PS4 T VRITODRTVAERELRIS,
RIZBOFIBDOTLNEDDIIH TR, TH A
OHHILKIH 7220 ) QOFREOBEBEL LT}
HNABVWEBRDNE, INHDT LIdFL A—H—
KEZLNAKRELBETHS ),

4-5 Ho EHFREA

75 AIBAE & BE T LHAREHICHBE I ATY
BVOPFEHTHL, LIL, 79V, 2a—T—
FUR, F=AMIYT, TVEYF U TIETTICY
HADEEVHREINTEY, 4, BETIRA5Y
TIATHADEFTLTWBEDER DB, 75
ATINFEEL S OEHED TN TS, Bl A, M

]
1A 2B 3R 4B 5B 6B 7HA 8B 9A 108 11A 12R

7 7 H X EEHBHO A BITHKIER

B oM 8 % B % % 9 RN 9B M 9 % 9T W N

8 74 XDWHHREOHER (BB S 1 2R LY)

EPHII2—T—F Y FOBEREEFEER L EER
2R T, BERAND T A A O M % 20T
Vo2 EWHBH, EHDPFREEZBRZTERIA b
R=a—=TV—FVFOAFRTEBELVWEORKRT
ot =a—T—5 Y FOREBRBEICEEDRIR%
FWEbElE s, [T HADEBEOMEDLITV, K
Lo UL, B, RROT I A5 T 0 ICHK
L, EREOAEBRICHELE52HLLT, Th A
EEL LTI TR LD, KELD [EELLT
DI HAE] EREABTHY, THADEME, [
BEEXNTVWE]EDIETHY, RALIBRALR
ZLTHb,

RAETH ADHEBIEKRE LTI A% b0 Ll
Bl W) ZEEEICERT, BANLEEOT A
ABREBALTEL DL BOERIBOATHE
Vo ST SLIZARDBFBVIZARF 2 Z0F
ATBEDTIRLEL, THAOBESELHRTAL 245,
BHICH o TORT, A=2—2RBTRETRIR
Znh?

5 &4
ZZI0EIEERIRYE-oTAB LT D AERDOR
B, MESERo v RIYY AL, 74— 4, BF
PEELROND, 40, 22 TRz ERZERT
5ZLdHBLELNDENENLETT A AERIZEL
DEREEFHIBIPLHEATETWBEEERD, 1277,
10 ZRYBEoTAHT, BBEITVWEILETo L
FULTharEBbNE, I THAL2MEEAZ S
Y, THAERDPEOLREBRERLBL 00
IEIFERE, B, SEThThPEFONE LR
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FhkZFEL VRY AER (2000.10.27) 21 HHALIC BT 2 HEE OIS & FH

T i e

L oic

BHEL MR ORI EE L L TA 5 &, 18834F (1
H164E) 23w 5~ FOE.C.C. Stanford 757 L ¥ >
Fe%, RIC18854F (BHEI184E) FA YDI.E.O.
. Schmiedeberg 755 3 +F ¥ %, HIZ19134F (KIF24F)
AWz -FYOHKIn 734 ¥ 25R_LTWA,
FRRIZBW TR D =20 RIS L S - BEH
SHFRHRE DD 5, HARIZBWTIE, 19264 (KIE 15
) W REFEDIERBL - KAEHEFT VX VEEO
7e% (Stanford DFER 25 46 %), K2 19374 (IR
FN24E) HECHBIRSF O =MD 7 24 5 > OfF
7% (Kylin DFER 25 24 F), 251219394 (07
FN44E) HECCERRF O E— BT I+ T~ Of
%%% (Schmiedeberg DIEF. 7205 544512) 1RO 7= DAY
MTdHb, LA LHARTIIEELSHEOW7EH LIER 1
i, Bl ZAE, ERESHEEE S >~ R Y 7 A (International
Seaweed Symposium) (& {5 O IEEE B R O 78 H OWF9E
FEFEOME L T3EIC—mIEREMWTHE STV
A, BROHEESHENIEHEOHE ISR ERETD
Do BMIZDY YR TAIZEIMMLEEL, 7D
WF7E 56721 LHE ] Proceeding 2 SN T 5, HED
WS D% WOIRHEESHEIR I 2% <, Thud
HEOEETOH S, R 1960 4 (IFFI354E) G
LBELHEOMEIHE DLV SHIIE STV, 40,
YURYY AEEEEEOEMAKERTEIEIZLY
HHEKEA D ), ROWFEOFMERAT, WEEZ
TWb [HGHLENEOME] %l TAIV,

a4 5>

7345 O RIRIET 2AREET L F 2T 3
+ 7 YHFEOLR, MALOWILE S - THMETIEL
Vi, BERDT7 T4 5 IFEARNT, 10 &S
o TWwWhLEEHLN TV 5 (Kloareg et al. 1986), 15
% 30 COAEBKPITELT 2 EMEDAEL L TL
bho TNIET ATV EKRBUT VX OBEAHKT,
JIEAREEE A L, O T HIZ L Wik Th 5
B, ORI pH 2 BRI T A 20, INEd 5 & 5EST
B NS T 347 2 R 5 12— Aok
& B\ AR O %, CPC(cetylpyridinium chlorid),

% BRI 9 O SR

CTAB(cetyltrimethylammonium bromide)% D 554/ 7 ~
ETY LR MATHE (B 1972) 247wV, BFL
TWb73IF 7 v RRERTVFr2BEzET I, 55
7z CP-TE 2 Mt A k% rp RS TR R L CHGiNE S
WxfshThs,

EI - B8 (1975) 1E, CPCIT & 2 Tt & Hit i i
EEHWT, 20 O®ERO 7 34 5 252N,
FOEBGEBEFHRL TV, CP- TS HE Ak L
DIEALA U T 4% B TheERE 85 % mIILS 5 8 EiIE21
FEOREETGENTESZbOTIIAL, HATE
VWG S B AR T AL EOH L LR
RELTWA, 2T kid, CP-MEBEHEHEAKDIE
b7 7 4% B TREERS D EILC & HHGED AN
et e LTHOWON DL Z L2 ERT 5,

FITHELIEART By 23812 X B 5
OFEMENE, EREEO KM E HN T EBF L. £
L DLHKD 7% 72C, Medcalf and Larsen (1977)1 7 & —
AGHEWIR ATy AOFET T, EHEREO T
)= VERINT 2 EQEFTREERY, T8 /=)
BEMEVESTERON 7 I — A EHEEMEII O Y
BEFEIZVWILEHRE L. ZOZ itk M7
BT, FMFEEBRZAT - 720 0.1% Bkl H B E R 2 [
BEOOIMBILY Ay 2%z, TOBERICTY
J = VIREENT20% 2R RIS /= Vv ERRINT A L
BELTWATLE YR TUVF VB2 70E
oo THIH, iS5 & 23R L, CP- MRS HiHE
IR, B TH{HL L 7V > O 43Ik (7 -
I 1982) #AIFE L7 (K2), TOHEEHNTHAE
EREEAED 7 3 - A EFLHEE RO DN
Ths (M5 1987),

KIS, R L7 7 2 — 2 &K SO RERHE OB
TIB-7-DTH 505, HROFIEL XIVIEE L,
NMR Z W TIT o Tz, A GC LA %, A
£ GC & WV THEHLKEOWFZEIE T & 2V b D DG
L7z 72— A %45 %8521 Mori and Nisizawa(1982)
136 MO PER O/ %, Larsen et al. (1970) 13 3 fii
Hovo VBOFEEZHRE L TW5, GCZHWTHE
NS B, WD < T B LRGSR E R O R L
WAL oTIRZOY NI ADEMEL R Y, Bl
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[0 prmesios) Cellulose microfibrils
L 0ol Alginate network
T TR alow Xylofucoglucans
TEEe Xylofucoglycuronans
@" Homofucans
o Glycoproteic linkages

B fe s B o K

DNEIE-7 6% RbOTHIREE v o %5
FTHIENRVWEEZ BN, 22T, 4L OXHD
9 %, Khym and Doherty(1952)13 & A o > 2 i5uké i
(Dowex 1x8)% FlVCHPENE L 7 o V% e L T
VBT, ZONEREH LT a-AEELHEDO
hEfEE O UEEEGEEL, GCEVWTERT S
EERBGET L7z 85612, GCIZ XL 200 ED, [—7
T L CHEEREE v O YDA EET & v
L, 77 LWHIC15%QF-1 MRl TH AT & 25
A L7z ZOSE, WIIEIREMIEITL, F0mE
% 45 13 [A] ISS TIHEFE L 72D A58 2 T 5 (Nishide et al.
1990),

734 T DR, RO ZERE R A R R T & 72
B, ALY Z AT A - Y ) — VBRI T
V¥ YOG B:E LTRETIER L, DEORAED
HBbo TIFBUKIBE T Lzl a4 7L
MPEATERWI ETH D,

4 s

RO T I+ 7 EEALEW & LTmb i, <
A5 REERTE R 4 A B E 2 EOWgE b iITbhTw
bo BHENDT IFT O, FESTE7a(44
YBIUKBHT IV OBKETHY, 75
DYEDT IF T v BLOKREET VE Y ORIk L FE

o0 w P>

X2 BBt~ 2y L2y ) — VILBOERIK
BE ALY A YA -y - VLEEY B
b7 2oL -2y — VLM ERE C: Bkt D
BT IVFUVEEFN)IL (FVvaT7uEy)

U, HALVEREmRSn: (V0 1939), A A v 28ifbtiG
:(Black et al.1951),CPC ##(Maeda and Nisizawa 1968) 7
EWd B,

RO~ 74T LT 8 ) — Uik TR i
L2734 7y CRARBETVFVIZREELTVS
B, FTIT T YOREVPEZLND, M OIR
Schmidt(1962)7%%, DEAE Sephadex A-25% A\ T Hit%
B S SHEL TWADT, TOHEEHWT
FIFG vl 7 a4 TvO5 e Lz,

%9, Sigmatk® 7 3 1 ¥~ % DEAE-Sephadex A-25
THWTHRL, BEEZRDEZAHTI%TH Y,
74T DO—EWIBIRIIEAE L TWDE I EZEH-
7o ILERAT100% THR W ESRDRI Lz L I35 2
BWOT, BIRICWRE L2734 4 > DL EE K
lLize

Ji Minghou et al. (1985)7%%, €K ® DEAE-Sephadex A-
2512 & B & KA, FERO—EROMINR AT 5
EERMY, RFEEZHNT, BHIRICHTRE L 29X % [X
LTwb, ZTDZ &5 DEAE-Sephadex A-25 (Wi
Lic7aAd ¥y iz g d fuviudis s
b, ZONHEEBE LR, Bl 3M i
b+ b U A3 E VT, 100, 340 Oz LeE
ETHEWFHEL TV T7IA T OTRTHEIE
7z i(Z3)e

K2, Sigmattd 7 a4 7> LT 35T U DREY
% DEAE-Sephadex A-25 ZfiWTHHlL7zL 25,
0.0IMIEERII 4312 T 3+ 5 9%, ML+ b ) v o5
AHOOIMIRREM 5327 24 7 HYE T 5 2 & 2780
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£1 BEPOBKIHYTHEIMU T I - AGHSHE L UKERT V¥ OFEERE

Species Hot-water extract Fractionation of hot-water extract
Welght Welght Waeight PFCP WSA
*1
Japanese name Scientific name :;r: HC&E W&IZ) er W:a)l'ght Recovery*? Yield*' Wzl'ght Recovery*? Yield*'
(8) (g (9) PRCP(g) (%) (%) wen(g) (B0 (%)
Umiuchiwa Padina arborescens 10 0.284 2.84 10 2.86 28.6 0.81 0.25 2.5 0.07
Okinawamozuku Cladosiphon okamuranus 1.071 10.71 6.55 65.5 7.01 - - -
Ishige Ishige okamurae 1.454 14.54 4,50 45.0 6.75 2.85 28.5 4.14
Iroro Ishige sinicola 1.653  16.53 4.69 46.9 7.7  4.01 40.1 6.62
Iwahig Myelophy Impl 0. 399 3.99 8.24 82.4 .29 0.17 1.7 0.07
Makonb Laminaria japoni 1.465 14,65 2.27 2.7 332 300 30.0 4.39
Rijirikonbu Laminaria ochotensis 1,611 16.11 3,56 35.6 5.74 4.85 48.5 7.81
Hi konb Laminaria religi 1.944 19,44 2.08 20.8 4.04 4.75 47.5 9.23
Hidakakonbu Laminaria angustata 1.833 18,33 3.15 31.5 5.77 3.57 35.7 6.54
QGagomekonbu  Kjellmaniella crassifolia 1.333  13.33 2.81 28.1 3.7 413 41.3 5.51
Arame Eisenia bicyclis 1.667 16.67 6.57 65.7 10.95 1.67 16.7 2.78
Sagarame Eisenia arborea 1.575 15.75 3.37 33.7 5.30 3.61 36.1 5.68
Kajime Ecklonia cava 1.250 12.50 n 311 3.8 4,87 48.7 6.08
Hijiki Hizikia tusitormis 0. 569 5.69 5.19 51.9 2.95 2.65 26.5 1.51
Y ku Sarg pat 0.920 9.20 5.45 54.5 5.03 0.98 9.8 0.90
A Sar horneri 0.414 4.14 9.27 92.7 3.83 0.33 3.3 0.14
Obamok Sar ringgoldi 0.750 7.50 3.43 34.3 2,57 3.31 33.1 2.49
Nejimo Sarg gamic 0.638 6.38 "~ 4.51 45.1 2.88 24 24.4 1.56
L Sarg thunbergii 0.244 2,44 2.30 23.0 0.56  0.03 0.3 0.01
Hahakimok S kjelimani 0. 402 4.02 7.49 74.9 3.001 019 1.9 0.08
Isomoku Sargassum hemiphylium 0. 406 4.06 5.41 54.1 2.20  1.43 14.3 0.58
* 1 Based on a dry algae
* 2 Based on a hot-water extract
®2 FHEME7I-AGHSHEPOPEEL YOV BROBNEER
Species Distribution of neutral sugars (%) Distribution of uronic acids (%)®
Rha Fuc Ara Xyl Man Glc Gal GalUA GulUA GIcUA ManUA
-Cladosiphon okamuranus Tokida 1 92 - 2 2 2 1 - - 100 -
Ecklonia cava Kjeliman 2 53 - 5 21 10 9 - 8 36 56
Eisenia arborea Areschoug 1 Vi) - 3 9 2 10 - 2 45 53
E. bicyclis (Kjellman) Setchell 2 35 - 4 27 24 8 - 12 19 69
Hizikia fusiformis (Harvey) Okamura 16 33 - 2 n 15 23 28 - 61 n
Ishige okamurae Yendo 8 59 1 10 9 2 n 2 20 38 40
1. sinicola (Setchell et Gardner) Chihara 2 83 - 5 7 - 3 - 13 33 54
Kialimaniell ifolia Miyab _ 79 _ 1 13 _ 7 - _ 69 3
Laminaria angustata Kiell 2 48 - 3 12 8 27 - 4 52 44
L. Japonica Areschoug 2 65 - 1 8 1 23 - 5 37 58
L. ochotensis Miyabe 2 80 1 1 7 1 8 - 5 42 53
L. religiosa Miyabe 2 58 - 3 20 5 12 - 10 30 60
Myelophy implex (Harvey) Pap 5 39 2 13 n 10 20 - 20 32 48
Padina arborescens Holmes n 42 1 10 14 8 14 2 4 66 28
Sargassum hemiphyllum (Tumer) C. Agardh 8 55 - 5 10 4 18 4 15 46 35
S. horneri (Tumer) C. Agardh 2 86 - 2 3 1 6 - 28 31 41
S. miyabei Yendo 2 64 - 4 6 2 22 - n 40 49
S. patens C. Agardh 13 31 - 4 17 n 24 14 14 43 29
S. ringgoldianum Harvey 1 60 - 2 16 2 18 - 15 15 70
S. sagamianum Yendo 5 4 - 4 13 4 30 1 15 33 51
S. thunbergii (Mertens et Roth) Kuntze 14 33 2 8 10 12 20 13 - 87 -

® Calculated from gas-liquid chromatograms, taking the total area of the peaks as 100%.

72 (£4, M3, BT ZITA - 25— Ntk SERTIF IV OFEDEREHET S HELEL
ETABETVE V2BV SEOBEOH7I(IY THAWVWAILDOTELZFETHAILObhoR Z
VR, COFEERAVTCHULELE DA, 5T, 38 DLEBONLT IF T VESORBINASENE S
25 3FSUNEEL, BRI 2BICEFEELRNI L WI—RAFEK[ELTTLCETo /2 AM 7L Y
b otz (F5)o I D¥EFE DEAE-Sephadex A-25 D YEDRRENLAEIET IF T THDE I ENHER
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3 DEAE-Sephadex A-252& % 734 ¥ D458k

Sample Sample Fraction Fraction Total
weight B8 [o]
(mg) _ (mg) (%) (mg) (%) (mg) (%)
Fucoidan 200.0 155.0 77.5 155.0 77.5
Fucoidan 200.0 158.6 79.3 49.4 4.7 207.9 104.0
Ta4 ¥y wilRa (Y7 7EE)

E4 B 3MIEILF U AEH0.01M EFE
5 C : BlE % 3.0M ¥ LT b Y 7 AT 35 Rz

# 4 DEAE-Sephadex A-2512%5% 734553+ 5 >
DR FIFTy, 745 W& (Y TEF)

Sample Sample  Fraction Fraction Fraction Total
weight A B [+]
(g) (mg) (%) (mg) (%) (mg) (%) (mg) (%)
Laminaran 30.0 26.7 89.0 26.7 89.0
Fucoldan 200.0 158.6 79.3 41.8 20.7 198.0 99.0
Laminaran-Fucoidan 200.0
Laminaran 40.0 35.4 88.5 35.4 88.5
Fucoidan 160.0 130.2 81.4 29.1 18.2 159.3 99.6

5 A ©0.01M 5
4B 3.0MIE{LT MY v AEH 0.01M 3R
E4 C: Bhg % 3.0M LT M) 7 4T3 5 BEmzk

SNt (4) (FEHS 1994) DL LCHT 2
AT DT IFT yOFHFILOFEEZEIE LD
THb,

TILEL
TUVFVBEIKIABEETHLLELONTEL
(Percival and McDowell 1967)o L2*L, 734 5D
HHIREDRIBT 7 24 ¥ ¥ ORFMY D —DIKEM
TVE Y OFERH o7 (T - KL 1982), 2
LIREHEL2SHSNTWIz & 9 T 5 Hi(Percival and
Ross 1950), 2 A BN L TEET 5 L\ T & idfTh
NTwirhol, #2T, 7345 OfFEN—D
ELTRIRR LAk~ 2 Yo - 28 7 —ViERR
WTREHKME P OKBEET VF Y O5E LT
VW, BoNKBERTVE L OBRIKEI 21T 18

| ol ]
l A t B i
Laminaran + Fucoidan
=]
g
- Fucoidan
8
3
e
2
< ___
Laminaran
0 50 100 130

Fraction number

I3 DEAE-Sephadex A- 25 (30 X 350mm)iZ & % SHED 538
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B, DTV VEECHDLI L 2R LIz, H TR
Y THEOKBET VEVIISFEHS0FT, v X0
VEEBESDENT VX THD I LA L 72(Nishide
et al. 1984),

COFEEFRAVTHARERE I6EOKBEET LV
YETNVA)TBERETVE S DEHEEB L UMGHE
RO:-OBEETHD, ZDHER, BEFIIEFEII
BTNFUR, A VR 2ETREETLIF I D35%
B, R ¥ IRSHETIZONA, T TR 6TETIZ28
%HIKEMT VF L TH DI LAHH o 7z(Nishide et

#5 DEAE-Sephadex A-25 2k 2734 ¥ D53k

Sample Sample Fraction(A) Fraction(B-+C)

weight (Laminaran) (Fucoidan)
(mg) (mg) (mg)

Ecklonia cava Fucoidan 200.0 33.0 11.3

Eisenia bicyclis Fucoidan 200.0 81.4 90.6

Laminaria angustata Fucoidan 200.0 70.5 103.0

Cultivated L. japonica Fucoidan 200.0 178.3

Natural L. japonica Fucoidan 200.0 195.3

L. religiosa Fucoidan 200.0 189.2

BHANIR4 2SR
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£6 HHBAEGEOKEETVEF L ET VA AEET IV
F ol E M/G I

“Species WSA ASA

vield(%)*’ M/G Yield(%)*' M/G
(as Mg salt) (as Na salt)
Ishigeaceae
Ishige okamurae 4.14 0.80 8.20 0.34
Ishige sinicola 6.62 0.81 11.20 0.71

Laminariaceae

Laminaria japonica 4.39 1.86 17.20 1.58
Laminaria ochotensis 7.81 3.15 15. 80 1.68
Laminaria religiosa 9.23 2.42 17.30 1.78
Kjellmaniella crassifolia 5.51 1.75 13.50 1.4
Eisenia bicyclis 2.78 1.74 14.20 1.22
Ecklonia cava 6.08 1.85 13.60 1.50
Sargassaceae
Hizikia fusiformis 1.51 1.90 2,20 0.83
Sargassum patens 0.90 5.28 10.50 0.44
Sargassum horneri 0.14 0.93 21.20 0.36
Sargassum ringgoldianum 2.49 0.63 16.20 0.26
Sargassum sagamianum 1.56 0.76 22.50 0.44
Sargassum thunbergii 0.01 2.10 8.00 0.42
Sargassum kjellmanianum 0.08 0.66 31.80 0.39
~ Sargassum hemiphyllum  0.58  1.17  17.30 0.65

% Based on sun-dried materials.

KT IR OHOKTTEET V¥ > LR TV F L Ol

Heating  Boiling Remaining Total
time water-soluble alginate
alginate in algal
frond
(h) (%)™ (%)™ (%)™
0 27.07
1 0.60 26.00 26. 60
2 2.44 24. 40 26.84
3 4,73 21.70 26.43
4 6.74 19.83 26.57
5 6.77 19. 50 26. 27
6 7.04 19.90 26.94

* . Based on dry weight.

#8 BKTEWMTVEFCOTOy ZiiEEZOMG ]

Heating Block structure ratio (%) M:G

time

(h) MM MG : GG ratio
0 51.2 32.0 16.8 217
1 53.0 33.0 14.0 2.23
2 57.0 30.5 12.5 2.67
3 61.5 28.5 10.0 312
4 63.0 27.7 9.3 3.34
5 65. 1 28.9 6.0 3.90
6 66. 2 29.8 4.0 4.50

F9 MEEEREPIRE L TOAT VA EETVF O

78y 7 0 MG I

7Heating Block structure ratio(%) M:G
time
(h) MM : MG : GG ratio

0 5}:2 32.0 16.8 2.17
1 49.2 31.8 19.0 1
2 46.0 30.0 24.0 1
3 42.5 32.5 25.0 1
4 39.2 32.8 28.0 1..25
5 35.3 35,7 29.0 1
6 34.7 35.8 29.5 1




56

25 W7 7)) W HEBHE Ecklonia maxima O 2R

EoTHbLWVTHA ), ZOMEIFIFIHE DO
AFLTWAEE, BIb, #¥iE, REER0 S
Sk HENED, EELOH LM, & i
o, Lhfaddl, fefll, HefIcEERLTRBY, HEE
MR CHESNLEAY, HE LAY ZRAL TRET
Do SODIHOKEETIE, WhWLIEEYE L CH
BEZTBY, ZOMRGE, MW E RN IT> Twb,
(HAKPEEE1981) o 2D &5 Bl 2 i LTV 5
A PRIET B 2 L AIKRE S BIERE O MR AT & L
WONEETH D, 2T, WL OBHEEEIZH AN
FTONLDTHDBH, WIHTY, BHRRHED T HH 6
MEE DR IIHRI AL Vo BT & o TIEHFRCES L
LD RFENBDOOLN TV EDPEETH L, H
KOFEET 7) APHEA L TWBHEEIZKSIZA LR
5 L) ICIEEICHWTF v TR TH S, ZOTREIRHEE
DRI TIE % {, EIE IR, L2 b 0T, FKa
DRBFNTWBET I X, ATV A, ar THEOIERL L
BRVICEL 5TV D, fFEEOIEIREAS DT IV F
DI IEIFES TH 555, 2575 5 OFHE I 12 N
D C & B A TR ISR L TV B, C oW
PR EEAT100% % GO HIMMER L b b L, £
OB HFEIED & 1T 21 L WD LETH
%o LFIC, Fv 7IREEEZHWTTVFrofhit %
RATHERZRBAT S (PEH - H)111980) 6

F v TIREEER) A DODEZ T HH B, —D
T L CHIRAL T 2 i Th B, iHFEE XM
HoTHHELIZ W, T2, MEOEKERIZL - T
WRNEIME T 50T, 20 LS BIBEOHRE 5
g % &) BAEFRE LB TR Tld 2w,
BEORFEE S KETH 5 b ik 3k L EET
Hbo TORFBEIEREL SO T IVE L OMHTRT
FHEROOLNTWAEFETDH S, EHIREDOIENE %

= v v v T e
Medium adjusted to pH10.00
50
e O e ‘jU
40
g
2 30
b7
=]
=20
10 4 .
0. 60T 0:100C
0 L

1‘20 1‘80 2:10 360
Dipping time (minutes)
[ 6  Ecklonia maxima O i 1

o
w
S
=38
=]
©
S

AT & I TR DRI IR 2 0 Z DIRKET
FEEF MU T LZMALETVFECYDPEHRLTL S0
Thb, COTODOFHEDH b, BEklbEE 7 IV F
OB TRTHEHLL TW A O THMEE2Z/R LT
F v TIRMEED S O 7 V¥ ¥ O (2R T
Tk Lz, F v THRMHEZE AKITIRIT T H IR &
FERZ Y BHBRAGEIER ICHEETH S, 22T, BE
DFERL, RO 2 TGS TV A1) i & v D i
W7 )57 GRA1952) 258 5 DT, ZOHHEZIEHS
52 & & L7z, pH% 10.00 \ZFRE L, &R &
AL L CEBRET 2O 6 TH DB, Z OGS,
100°C, 3MFH DL E OB CRE A I1EST 5 2 LAY
bhol, TDL) BUHEIT- 2T v TIRHEED S
TUF 2 2l L7 R—ATK T THh 5, ZOfERE A
L, TF & B IRE & O BRIEAHAITH
5o COFRRFHBORY —EEZ bN/z0T, &K
Fo¥y—(bx 1302 720 I ENEHEZ I 4 —T
BEREMR, TIIVE Y 2l LRSS TH b, IS
ROOND LTy TR L) TF 2 2 hhiH 5
DA % 75T, Bho, WE oy
—AbA& 179 LamEREm L, MEIREE TV EF UL
i & DM T BIF 2B RS S, F v
TIRWEHED S O T IV F ¥ O ERIE B0 H iy & 5
relt e
CONHHERET 7Y A EOWEEHNTOTILF
it 5 Cdh o T, MEOHEDOTEIHEIETE 2D
BAHTH 2, LT A4 FT70b Ltz
WTA0ENHLbDEEZOND,

bW
W2 HEFZE D #8382 iR 7o T & v o 22 RAIY
BRFTES %, HEHRRVICHIA LR DT %, 7



T —T T T u
301 4
70C
T
0 40C
__2of ;0 50T
5 o
= ° ® 30T
3
= . O
6
10} o ° 4
0,
O,
o
0 1

L 1 ; 1 L
0.1 0.2 03 04 05
Concentraticn of sodium carbonate (N)

H7 7TAV¥FUBONRICRIZTRET MY LAREORE
R  100C, 3BER, pH10.00 JHIERR © 4 BRR

401

Yield (%)

1 70T .
. 60T
1 50T
. 40T 4
130T

10

1 1 1 1
0.1 02 03 04 0.5
Concentration of sodium carbonate (N)

8 BHE ERLBHEROT VY BIRICRIZTRETS
MY LABREORE BHEME100T, 38MH, pH10.00
THHEFE 4 BER

aI4F, F3IFFY, TVEYOLFEB TR/
Hod, SBBRENZTELRS 2V, HTLWT A
FT7, EBAE, ERERTAVTERITTAZ LT,

57

FLOHAREBLIUBRRESETNL LR,
BBIC, 23 THRYE, TERTEVWAEREEX
FREHIF, TTHERKELZIZTE—RIE IR L
ET %, - BAREEYERFFIAE LY LER
RENHETHR, TREDEE, FUELTFEF%
BLOETHEMMFRE, EREFICLEEEBX
UERENT 4 IZESH L ET 5,

SENE

MREET 1972. F4RT7 VTV LB L 25EH.
P3741. FIREXTF - ERNI%K— (§) L ISHE
BRiE T, BIVLE, W .

SEAMIE 1952, RATEHE . p4a-8. BiMER(LE, EERE
JEEK.

Black, W.A.P., Cornhill, W.J., Dewar, E.T. and Woodward,
F.N. 1951. Manufacture of algal chmicals. IIL laboratory-
scale isolation of laminarin from brown marine algae.
J. appl. Chem. 1: 505-517.

ELIIEEES - PRRET 1975. BEICBT L7 T
BREFEDOS . BAL 49: 455-461.

Ji Minghou, Lahaye, M. and Yaphe, W. 1985. Structure of
agar from Gracilaria spp. (Rhodophyta) collected in the
People's Republic of China. Bot. Mar. 28: 521-528.

Khym, J.X. and Doherty, D.G. 1952. The analysis and
separation of glucuronic and galacturonic acids by ion
exchange. J. Am. Chem. Soc. 74: 3199-3200.

Kloareg, B., Demarty, M. and Mabeau, S. 1986. Polyanionic
characteristics of purified sulphated homofucans from
brown algae. Inst. J. Biol. Macromol. 8: 380-386.

Larsen, B., Haug, A. and Painter, T. 1970. Sulphated
polysaccharides in brown algae III The native state of
fucoidan in Ascophyllum nodosum and Fucus
vesiculosus. Acta Chem. Scand. 24: 3339-3352.

Maeda, M. and Nisizawa, K. 1968. Fine structure of
laminaran of Eisenia bicyclis. J. Biochem.(Tokyo) 63:
199-206.

Medcalf, D.G. and Larsen, B. 1977. Fucose-containing
polysaccharides in the brown algae Ascophyllum
nodosum and Fucus vesiculosus. Carbohydr. Res. 59:
531-537.

Mori, H. and Nisizawa, K. 1982. Sugar constituents of
sulfated polysaccharides from the fronds of Sargassum
ringgoldianum. Nippon Suisan Gakkaishi 48: 981-986.

HAKEFS 1981, 5 - @bk, KEF D) —X38,
EEHEER, /K.

FEH3E— - FHIIIE 1980. B 7 7 ) A BB Ecklonia
maxima %% DT V¥ Y BROFHIZ OV T, 7 v



58

FUBRNEILS JITRIAEOKEE. HEAKER
BRER IR AR R B 37: 289 294.

FiE— - FILELTF 1982 # TR TDTI—2R
EHEHED D OKBET VY OBE. BHAE4S:
1771-1773.

Nishide, E.,Tsukayama, K., Uchida, N. and Nisizawa, K.
1984. Isolation of water-soluble alginate from brown
algae. Hydrobiologia 116/117: 557-562.

EH¥E— - KHE - WHEAT 1987. BAERERTO
7 A-AEREERICOWVT. HKEE 53: 1063-
1088.

Nishide, E., Anzai, H. and Uchida, N. 1987. A comparative
investigation on the water-soluble and the alkali-soluble
alginates from various Japanese brown algae. Nippon
Suisan Gakkaishi. 53: 1215-1219.

Nishide, E., Anzai, H., Uchida, N. and Nisizawa, K. 1990.
Sugar constituents of fucose-containing polysaccharides
from various Japanese brown algae. Hydrobiologia 204/
205: 573-576.

BmHE— - ZBWT - KFE - WHET 1992. #K
ECHBSEL MM L REEEFOT VY VB
DWH. BEARZERREAIFMAT LS 49: 140-
142.

P E— - FEIEE - NEIE - FRR - SEH - L5
% - WHEAT 1994. DEAE- £ 7 7 7y 7 AA T A
yax b7 74 -8B 53F50E7aAY
YOG . BARFERBEZREMI RS 51:
103-107.

Nishide, E., Anzai, H., Uchida, N. and Nisizawa, K. 1996.
Changes in M/G ratios of extracted and residual alginate
fractions on boiling with water the dried brown alga
Kjellmaniella crassifolia (Laminariales, Phaeophyta).
Hydrobiologia 326/327: 515-518.

Pai#—1#% 1939. Laminarin OB (F—H) 77 2
(Eisenia bicyclis) & 1) DR8I ([C KO LFHHEIC
B\ T HALEE 60: 1020-1024.

Percival, E. and Ross, A.G. 1950. Fucoidin. part I. The
isolation and purification of fucoidin from brown
seaweed. J. Chem. Soc. 717-720.

Percival, E. and McDowell, R.H. 1967. Algin. pp.99-126.
In Chemistry and enzymology of marine algal
polysaccharides. Academic Press, London.

Schmidt, M.1962. Fractionation of acid mucopoly-
saccharides on DEAE-Sephadex anion exchanger.
Biochem. Biophys. Acta. 63: 346-348.

(BARZEMERFHEE)



KEIEXK % 17 DER#EE D ¥

IECIBOBBETHI ML EREEY Y RI T L
D170 A% XVII International Seaweed Symposium 7%,
20014E1 A 28~2A2H, BT 7V ADr—F59 >
Dr—T59 VRETHRESN BT 7)) 1 OHR
X, r—7HBEEEIILT, KEERRIERIHERT
BY, FLBVERKELDHY, GiantKelp R H T2
J& Ecklonia maxima 7S & B IZFE L TV 5D UL 4
Y FETRERT, 77 ENFEETHY, HHRT
VERLBERBREOEETH 5, BEEEORID &
ATHY, WO DBENLEHELDH Y, HEED
MAEZEDE V. DL LEBT, T7)VHTHDT
DEBHEES Y RIILY, F—F5 70 THESH
BT Uilhole 77 HEHEVD) HBOFHBENE
ZAT, BMENEDL HVd B 0HLEE N,
4845 BN L350 BDBME TH o720 1980 ERDE
BHES YR T ABME L 500 % ETH o 7295,
FUKRE, 74V EVKRELEMEIFRLEMHD
5o CHIZEBREEZEORAVHARESNE LS Itk
N, ZOo0HBESFOREBRKBEFTELILIZL S,
PRALZALZNEFNROREDOFEEFETE 2 LI
LoNb, BEDSLDBME, 88FNHAF K,
SORDATHERE V) BEEROREE L L KERK
£ET, R LA UN—D2LT, BREOET 7Y
HIZKRSETH o 17, EZRIERHZGEREEN—BT
HBDT, YR ILOABEICOSNTHRET 5,

BECMIT

EBREE Y R 7 AR, 6ERICRELT
BEVHEE S, LIOETHEKRHERY Y RY YL
i, LRVOBVERSEL LTHES b3S,
SREZBEET I T OMEE b KEEGERALICS
mL, X&EBEWE, ¥—7 %7V K¥DJohn I.
Bolton #i5% & /KB R DRobert J. AndersonfE D~ AT,
SETILEVRESHBERNEHAL, 7057 LMER
RHENOBFEE & O id Bolion %, ¥ Y HEI T A
DAEEE % Anderson TA%EY L 72,

Secretary / Treasure (&, Elizabeth Danckwets Z 8 T
Holeh, HELTEADD, TRIFIZDREIZEDN
7270 ® Secretary TH o7z, VWAWADWEhE
I, BEUCHIET 2D TRE» o7 ERATH S

59

RIA (B77YH) Sh0E

DT, 5—T5 9V REOZEL LY OREFHAL
TEY, BAOEHIT, O VRIIAIZEHYHA
ARP 5 =3 (WA

IZVCRIUGLEHRE

EBRY Y RTT LTI, FE4—FBEIDLLLE
0, 3=V VRITLAPENILoTVED, TOK
STHERHHE, 3=V Vv EIVIA, —BEEMNFEIL
BEOBBESICE > TV, 1990 E/_%BELD,
TAVEY, A YRRV TOFY) 4 4 EhEIL, Ice-ice
vy, EBEISEHIRT CHET A7 7 THHE
ET2MESRELT, RELFTREZIITEY, *
U A EREE, BET 7)) hEEANETERLTY
b ZD10IC, XFMEL, BELNIFITRE
@ Interaction, AR, ¥ ¥V 4 EEBEM P HEETES
BORNBETHole 3=V RIYY LI, BREOLH
SE, B OREEM, N AT/ 0V—-% LT
Hol, BEMEL VLA EOBRENEL, I—
Oy SEEOHENAED, BROILHSFICRbH
OTEI2LH 7, £D% DT Genetic Engineering @
T—2ay TIRBRETH 720, FFEWESTHD
HEF TR oo SOSFIIERERYS
DAYN=I2% L, BEFEFHORROED, —Z°0
HEILTERZ EPRAZT,

RXE—wI3>

RRA YRR, ERBHOHESEDS, TTETR
HRLDOWEL Lo TEE, 2OREERHUII1034TH
h, BEOBELEBZ T, BEEREOHIES, #
REMBER S O®E & CERIREVWREG S o 1o #
HEES Lo 23 FREFEFFOREITRR 5 —12
MY AbNT, S, BAY—IZWHD>HRBIE
BTl oTEY, TORBITIE, WOLEALD
KhD o7,

BR
HEDETDY RI Y AT, HEDHERGD
BAPKIFFETH o 7245, §EIE, SBICRETR S
ANVDI—F—FRPE SN, BEGES, BETE,
i, m7 7)) hoBESH, BEBLEELED



60

LTI T v EFIEGPRLONL =TIV REXR ¥ YRR

v RV AREK

TEIRW7 U7, BRY, RAY—QYIch ol TA LBEFTORMMEDON—RFa——F 1 —

I—F—=DH Y, ZHED/S> T Ly bPEIPRTY
7oo EIBRHERE S VR Dy L, WIgEE ) T <, il
HERDPLLECBMLTREDT, IO Za—
FoERTHZEFRVRATH -7 ) o HAE
A, WA, MO, Bt
K1) > o &2a3—F—IRR L—#HIZE L 72, SHEIA
CHEFEZRELTY 5 ) ROERTH W IfFFCTHh -
s

N—F 4 —EITXA—3>

F=TNTT T ERICLIER, KEDLEET
DIN=NF2—)8—F 14—, BLAOER, ThiC
HI 8, TI—VIIRABETH ) EEAE T, 5
LW THo7z0 T4 YTy FTERIMES N, ¥
ARBELOHEEZWED, E)DBHARASV—TITIFE
DRl T AN = a i, BLENDOREN
MLE N EEERAE, MM, WEISRETHY, B
FEDIRWBE e 5 & o — T8 % RO T Bk
ML 72,

AXBEHESE JSARR 2 -8

RS S v R Y 2%, RO KT TEA
D34 T % Marinalg International 75K & 7 AR >4 —
o TWh, TOY Y EITLDEML, Z0iiss
KOOV CHEEF OREEZ O L TR iz,
HARDHEEESES L, 1983 EDQHED Y VR I L D
e, fEM, HEAELH L CEA, 1998 EICI NG D
WEEROENAMEL2 S, ARMFERSE LSS
7o A4 OO S E R & 7 FN =5
BE L CHENIZEEDSH L TWw b, SRITEEHIE
%, FHREEESHE L Twh, £F T, BHAER
5O IS DR IE - EY Lih o728, 400 &
D BAHEET 2L, BREEE & ST E N0 S
ELTREGHMZBRSITIM L, JISAKRA Y —H %
Bl KAV —HOBEZAKIE, HEA3SA, 4+
EA3ZTHIK L72e 4ROZHEE, HAKEOW
HE—HIZO [TAFICEENE T LA I — VKT
BAIZoWT] & 7T VNV D NodesadZ D [k > 57
FHICEINLIAT O 7 Y OMERETHREICON
Tl THoteo TOEHIZLTRRZZHARD S DR




¥, ZOYVUYRIILACREMKILLA. % B, Marinalg
International (3BJEID Y ¥ RY 7 LDREED L HH 5,
BA&NIC, HEERICEMY 5 Best Prize, BIE#H L
THH, §EF, ETKEDREEILLTTINY
3% O KEEDE. J. de Paula Bh#i% & &% & D FFE
[#E X)) Y A HONFFRFICL 2 BRICET 2
Bige] S EE R oo ZOHREIZERRN LRI
TholzZ EdFHIEIzhd Lk,

RERGIE /Ly —
SEBOERBEY Y RI Y AL, 200456 A TH

61

/NG =NV THEI NS 2007FIE 1 A
SINVTORBIRT oL, SEDY Y RI T LI,
EEN DT ORERH T RFENFTHFOREN D%
VOLEBNTdH o 7o, HEERELHEEROBRE
BEL, 77 HHEEOECRHAEIS (BML T
ZOWES Lol HEENE, HERFRIDT 7
VAHETHEY, BEISFIASh I EICED, 20
ECHEENEL L NETEENLT VY RITLT
Hote

(BHKEREEDHET ALY 5 )

R KW E 1T EEREES VRV L (77 7)) i

KDL RBEZHEZR-> TRITHRICEOhEZ L
F19BER], Ro LDHETTr -7y VIZBF L H
EhPLD—FEBEZEDE, TRALVWEIPYOET 7
VHDEEOKGE, SEEKEA4DHLNAETDY
DOZAINF—THot, BEIVFRPTHo 2/
O, BR%, COWHORBMTHET—TVII VT
N —F Y2 —TRBRBILNTEL,HDO HE X
IV RBMRER, T FINFRLDIE, FXICEET
HB,NEPSIIERLEN -7y v 2 —2TE
oo ML —BEZOBHTITONE L Y EI T A
SRS IRV T —Thot,

FLLETHEr—TIT RER, 7T NV7Y
VFVDBIIAREF X YA ERDOELVKETD
5. 5MBHEET %, KA —-F 1 PRLII,
FOERBIPBHELEI 2 —TJ T v U, TOEHIIE
T 5 h Y A D—FEEcklonia maximaD k% §iR S &7
HROERE S SRIFEOELEREE- T, BICREL
HEFHEL TN, RORATKRVTHREAD, »
ThIBEEHTOPR M THo7, ZDEIRY
Sy P ALEL—FOLkd, HRPISET o /2iEE
e ORI EL T THIT LI,

BH, A—T7= 7 LEZIZHIEHE, Wi
SREWIET o7 EBRD ) S v 2 A L2 A= Fib
—%, EALBRVBHRIL T, KXY —KBTHERE
ZiTbh T, Vo TEF Y FLWERRTIE
WLTEL, RO ERELWHETOERICLEL

OFFEENTEIZE X TN, BRFEMSMTES
B ELREEERL TR ERVICBERTITT M
720 BRRABIIERED OHTFEWE, H50VI3iERE
T¥5HLREELDTEBGEICHIY, FHITLICHEEK
DEBIIFIPNTOEY 3 YHEARITSENA, H
AANFEZEOREE TN, £HE, EBESHEIC
Mz CTEMEGH DI LE S DFERBESD ), HF
DFEMBICHTIHLOBIERBL TS L)
WKEL SR, RE G [HEA T VEHEY Y VY
5 % Gracilariopsis chorda D#; EMBTEBE ] LEL
TRAY —BRE[To7. BEREETHHFT/VE
IR EAE DM, COUEEFIELoHE
AL fTbN TV 5D, AREIIEE I BER
REABHBL NV THELZDDTH S, FEE
M EREL TV AHAEILIS L, ROBRER Y —
A MAPDBINFEE VB ER>TTED, BE
VORRIZOWVWTDTF A AAy v ary@ElT, %5
EHD AV RN DOPME ) DHETH -7z, &,
COEIITEBLCEVRIZDAL-XIZTI 2T —
TarHfrbhiz LI RBUETH S, REYSED
BEIZ% <, "Pardon 7" 4D ELTL )R BRI
EPELEVIHY T T, BEEHEADDDEE

DLEHFHRD TR L 72, HEMEREICHELLD
DTIE, FOEMCEP L OREGEMR, BEOKE
BWEY AAIC X 2 REELE: EOFERKGD Y,
EAROREBERNOTEMNIC, F5IIEuls



62

BHEEOLNTWVDE I L ZEKLL,

LD Y RY YT LATERIRNCE | &6 X, i F
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Tz, RBL LIV BEEDBFEWE L7225,
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MCTHoleo DT AN NANFEEITZT Y TOMEE
(W=7 Ty —F—DEH 7] LFFL, BEDIE) LK
CHDENFIGE) OFEREWITELLI, 22T TO
I e TRAEMME R SICHM S,

KEDHHICIZZZ A H—Y 3 yHfFbh, fido
NYBYT—=IIBMNLT. SOBIZE, #0770 b
AA MR, EICEIEILINE O 72 @ 5 i Ak O TR
WDESN, BT 70 W KHETHD ALY >~ -
S UFIRLEE b o TR E N, BIE, 2O
FIBSHTIE S S, Z OO & AR o b4+
SIAEZ AR E 7> TH Y, 199948 (2 IF Ll
KHBFHKINTWE, TEMBEBORNTENZ ALY
L, M7 797 0FELVEKE SRR RO
BBV L7,

DUYRT YLD TON =TIy IFANTAT
WO SR TH Y, Pulbiiidm i 2 &k v
VDL, KERDA == T 7 —=A T —F
JEDEF L, e d A BiIERiR ) BARYS
WS, FNERIFIE, “T7UA” Ev)FRSEAD
BESNBE, 7275, INFATVTIEETIERWVIC
LA, STHEIEEFLIVERELLEVES T,
EHOFRLIIFLF 2 ) T4 —ESHETHLTWDL T
EERRTHERPEITON TV DS, BT & LT
BRLTWL 201213 2 ) v o Z-BURO S S
IHThs,

REWHEIEDH - L V) BIGBEED, K HOME
KTIEARR Y —EHOREI T b HARKEFEOWEH
Pe—FAZVRFZOEEZEHZ S, RRIGREEEV

/i

b BAOEERGORRT —F —
TiN=ARF 2 —/)8—F 1 —CTHEOHKE TR0 2. &M
PO L EHR L AALE T Tz,

ANIHFAE>TH LW | DT — VIZEGELT?)
WFZeE RV F SNz KEDRBKIZIERIE D
e THENNVT Y (VI 2 —) ORBHDHEN, 3
FHROFEEIIHNDD, —HMIChE Y VKD
Y AREEAH U BRI R T ABIICH o
THBMFFIC AR o 72801, Zoai) Thili L E
FET,

(985-0001 ¥ & i HriENT 3-27-5 HAL X AKEERFFET)



63

R A 2000 45 [HRAHRARE &) SN

SAEED [HHRR A ] AR O BITER A3 = v
F—ENREELITEBICLVSHE LTBRELVE
Z&, 1LA11H (L) o BE»SRfESNE L,
NETRRRICEY BHFLBMTELRVTELL
75, FEHEICE 5 720 % & o R ICAEIREVY 5
TEMTAHIENTEE L, SROBMNEILS2 4
T, WERHERLEFPLOBMEbH 72D
ETT, BEBRICEFMAERT RO 252 TFE
HENZET, ZOL) EINIHIIHRIERE
LB o720 TTH, HREEECSVWETOL
HICHBZZDT, FEIFEZAZEIZLE LT

A E PSR OWE (Hhng) LEEIkRD LB
O
E OB
SpHEAR (S HNRRNT) | IR K & H v 7o R

FORFEIZOWT —HIk L 2E
AI—BE CEREE - B @ Bl & il O BI AR
AL RE (PRIA - B) | mEARAIRTIRE

BifpE W €Y U F 2 ORI
SR (BRLK - B L EEEO ) VA -4

P & AR e
MRER
APRHERR - ARHE A CHOREE - EIAREMY) [ ks 7

I FEFACBY BRI RS RS, 73 —

FIAT YT 7 I —OfT— CHRIGILE F A £

b DIO0 Ay uTuT 7 — ¥R T OEEHH
Altamirano, Maria (fi& - PHEE) :Effects of ultraviolet
radiation on the physiology of marine macroalgae

FOFETREREN AL TITbNE L) Ik -> T
e, BURZHEL 220 ST 2 WREIMZ THET
B, ARERICE o TR F vy Y ADL R ko T
WEREOBEE ) T M TE, REFEHRTL

BHPL&TOVEZE

Too FIHFERRLD GRVEHEBEHOB2ITT,
LREFLEoTBHEELM) I LATEALILD X
Mol BwnET,

FHH & ADBEETIZEFIN D o 72 HFE G KR T
FARGEELSTHML S ENFTE LD o KB
VT OREA ZIEBKOFIZEIZOWT ) T EHTE
F L7z At Bikidrh O HE:#E Coscinodiscus
mailesii DFEAFEJE S HELTHNOT— ¥ o607z
BUREWERRLINEFCTHEOEALEZEZ LN TV
ATERICE CTHAEMEARKECEEG LTS L) E
AREBFHEEYIEZLEADHAET L. XS k4L
DBFTIITELALA L POOBMPITT, FAlZE - TIE
RNFAEE 0727 ) v F 2 98 E RS RIS L B
CENTET L7z, EHEEOBFETIE [EEEZE -
TEABRERBNTELON ! | LES, BHOEST
—H2MB ENTEE Lz, WFIZERERIE, o
WORENFEFRSN, L THHBM R OTLE, &
DBIATONLREETY, DI B THEELEAR
s dh, SINFTRBIELLLZ LD h oz hA
EBFELT DI ENTE, File R AL 7289
ICEWET, BitLwih, Zo&0oBHEHE% LTTF
o2l A IO BB L E 9, SREEDO S ITH
MATHLEIFBAN E LAVE LA ICLWHA %
BTLAD5 L, Bui)o TEINT &Ik & 2 U
PELENEDTE RN EEWET,

Al S OB AICBML T, MO TBaVT
BHLEFCEVIEVSE o Le oz E ) ITEL SR,
IR L LT T b OICIE, B
FEEIIALNTOVRVWEDL FLEFEVHEoLe BT L
FHINE L7, £ Vol s LB ARBITHEEFST
LBHICPPNE L)AL LEEFH>TVET,
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Phycological | s—

Research

EHBLE - Stiger, V. - WOMRE : tBEEFR L FTSEOHFE Ry H1EY (E/Av 28, BEE)
Tadao Yoshida, Valére Stiger and Takeo Horiguchi: Sargassum boreale sp. nov. (Fucales, Phacophyceae) from Hokkaido,
Japan.

&R v A 1 £ 2 Sargassum boreale Yoshida et Horiguchi % 508k L 720 %13 Bactrophycus BB\ FTE L, M4
ROEFEGZRE DD EDD Teretia iCHET 2 DN EY TH b, WD 7 ¥ A TV E Y Sargassum confusum C.
Agardh, 7 A4 T%E7 S. pallidum (Turner) C. Agardh, 7 >4 + €2 S. microceratium (Turner) C. Agardh 7* & ¥ 5
HDOWEOPHRRVELZDOIL, ERDELIEBIKRENI LR EPORSN D, T2, KEHFZhoHOHE
LRITETH B Z L 13 ITS-2(internal transcribed spacer 2)DIEHEF|DBVIZ L > TOHASL I TH B, X512, Hik
BROBOIIMZ, Ky A4 E7EFIFICIHFEROLRELF vy 7OHFET 5 L UMBLORFEL %25,
Ty A4 7 ZHEERFED S YN 2 OILRESOBER L £ THH LTV 5, Teretiafii DEOMRER £ R L7, (b
B - RERBEFER)

Yokoya, N. S. : Gracilariopsis tenuifrons (¥{[&48%F3, 3/ Y B) OEHEEEkE BV AENERREMEIC
L BT DIV AR & REBEOFIE

Nair S. Yokoya: Apical callus formation and plant regeneration controlled by plant growth regulators on axenic culture of the
red alga Gracilariopsis tenuifrons (Gracilariales, Rhodophyta)

TR RAREE % 7RI L 72 ASP12-NTA EiEH# (0.4% X L 1.0% > 2 $) T Gracilariopsis tenuifrons (Bird
et Oliveira) Fredericq et Hommersand (]L&fff, + T/ VB) OEEEEREHEIL, BRI VAR L ERE
BEOFREFHIE L 7o 4 >~ F—VEEER (IAA), 24-Y 7007 ) % VEEEE (24-D) BLU6- RV INVT I/
7Y ¥ (BA) IS, b LIGHEAEHET (JAABA), 05 ~5mg/L DFEETHRML. HiRED24-D (5
mg/L) IZX WIERARED, TAEVIAABAL (IAABA=5:1mg/lL) 2 & ) ERSBMEOEEIRE SNz, BE
BRI DTSRRI & 2 THRMI B X CRBAIRASRT 5 2 LIS X DTEE AV AHE L, RIREDIAA
(05mg/L) b L<IEHEVIAA/BA L (IAA:BA=5:1mg/lL) CTUHET 2 &, TARIAIZBIT 2 THE H IV AL
BOBAHFEIN, —7F, HEBMLICBT ANV AFTERKIGBENIAA Smgl) TRIED 277, KA
12, FLWIAABALL (IAABA=1:1mglL) TRTEHBAICET ZTER SV AH, KRED24-D (05mgL) T
ERERALIC B TR A VANFE S, BEEEE (EL@HIHRBIOERMOMIBrSEL D) L HE
BE (REFFEEHINVAMBPLEL D) &) 2BY) OBENFBE S, EEFEIIECIAABAL (IAA:
BA=15mgL) TRETLILICLIDVAREICRESN, EXHOMRIZIIAA (0.5mg/L) b L<IX24-D (05 F
72id5Smg/l) TRET S Z LIC L Y FRIRES N MWERREWH IMERELFET 5 0IFLEAT
by, ERBLUHERICBI2EBEI VAP OOREFEER, ThENERBREDIAA (Smg/L) BLUBA (5
mg/ll) ICE o THREBTHZ LICE N EIBAICHFE SN, BESNEAEF I, BFPSELLBELREL L
I LREOBEFIIED, BEBRA L. TOL) BHERIE, A—F 2 RF M P A = VB G. tenuifrons D
EFEGERICERLTVEILERBEL TV, 4T/ ) BOBIIBIT 2 4 VAL S OFEBRIIEHETHD
TBE &Nz, G. tenuifrons CRENTHERRIIERELET 5 BROBABE R EM THEOICHIZAHTH A
9o (Institute de Botanica, Secretaria de Estado do Meio Ambiente)

EERT - ILAEEFF - ILAE* - \BFBA > 7IIF0 (yAQ3y 7 4LH, &8 OERKBEIRE
BEBNT38FY—Hh—& L TOBEETHRVAE

Kyoko Hatano, Mikako Yamamoto, Yuki Yamada and Takahito Nishikata: Zoospore-specific antigen as a useful marker for
molecular analysis of net formation in Hydrodictyon reticulatum (Chlorococcales, Chlorophyceae)
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BET I3 FOOSMERBRETIE, EEFRBANMGICEFL, SAROBBROBGEHKT 5, #EEFO
B EREE LTE/ 70— F ARG EERLEE IS, DEODHEKBEETFICEET N3 KkDaD R RT
FROALBEBICAB L. ZOHBRRYRTF Fid Amyl L& 5h, EEFOMBERIRISH LIz,
Amyl ZEHREMI S O BEOBETF OGS THML, 20%OBET > LREMBADSLIZHE
TR L7zo Amyl ZEMOEETORBHICEECRIAL TV, ThHDZ 2 b, Amyl BEETFRAN LK
YRTF R ThBLERESN:, FlAmyl £/ 70— FHitkd Fv 5 &, BROEETH»EHOREME»%
BRI TE 2 ZORBREETFIC L 2AAFBOBERBARRICEET 20 F AN XL BN T S0
DEELRBEOVEDL LD, (*FHK - BAABEL, + PFEK - BEK)

Sym,S.D.* « FAMIEM* - HEEB I ESIEF R (TF5/F) OEEERO ST
Stuart D. Sym, Masanobu Kawachi and Isao Inouye: Diversity of swimming behavior in Pyramimonas (Prasinophyceae).
Y5 I€+ A& 12% (Pyramimonas chlorina Sym et Pienaar, P. disomata McFadden Hill et Wetherbee, P. gelidicola
McFadden Wetherbee et Moestrup, P. mantoniae Moestrup et Hill, P. melkonianii Sym et Pienaar, P. mitra Moestrup et Hill,
P. moestrupii McFadden, P. mucifera Sym et Pienaar, P. nephroidea McFadden, P. orientalis McFadden Hill et Wetherbee, P.
parkeae Norris et Pearson, P. propulsa Moestrup et Hill) OERBRICOVTOERY 74 &E % AV LEEMEH
85, FREOERFAIUNEE SN T L) SSRBICHET I LHHLPITE o7, ZOFRRMIE, Hifl
BANOEEFT D 5RO L MBI E TORBHLELRE LOURSN LY FIBEHNE Y7 3£ FXHOMHE
L% % 5T % Cymbomonas tetramitformis Schiller % Pterosperma cristatum Schiller & O EBIER DB, &, &
WELT, HETOHVRBHTHSZ &, 2L TR OREM LR, HMlHAEECSTFT7—5 25
HIPNLRHERREFEL VI EPD, T IEFARNORGEREBEMR T2 LTRUDZ LARBEEL
7zo (*Univ. Witwatersrand, ** EIREF - EWEBUEER, = RikK - EYHER)

BESAT - LBRBEF: 733 F0 (V003 y 7408, &EE) BEETFORKBEFVRICRIETIHFNYL
ADE
Kyoko Hatano and Junko Ueda: Effects of concanavalin A on the net formation of zoospores in Hydrodictyon reticulatum
(Chlorococcales, Chlorophyceae)

RET I3 FOOEMERBRE T, EETFRANICETL, AAROBERORELZEHRT 5, EETFH
DAY FN) ¥ A(Con AYREEHARY X7 F FORITHRBEABERCHIL, EETFROBEERTRICZRS
L7zo By &ASIE T o 72 EHOBEET T, FITC-Con A DAL IR T OEEHTAL & —FK L 72, BHFE S
DHENLB) EROBEET % 25 pgm/L Con A TRET 5 &, FETFHOBEENHEES L, NATBOHE R
TR SN d ol E6I, BHlar I HEN/-B  ERiDOEET % Con ALET HEERTIE, ConA
REFBRBIZONEEFOBEIMELET 2 L TORENEL kol TN O DHERIBAATOME RG]
BB IC BT BEEFOEEIC Con AREIHUSHMELTWE I LERET S, (FEK - 6 AREER)

Rines, J. E. B.*, Boonruang, P.**, Theriot, E. C.***: 7> &7 L igh 5 O ¥i#& Chaetoceros phuketensis sp. nov.
(BE%4E)

J. E. B. Rines, P. Boonruang and E. C. Theriot: Chaetoceros phuketensis sp. nov. (Bacillariophyceae): a new species from the
Andaman Sea.

Chaetoceros /&% 1844 £ \ZH R S N TLLE, 400U EASTERENTBY, BETS 77 P U UHBEOFTHR
LbENLVEBND—DTdH%, ChaetocerostI I FAHIZIL { 5347 L TV 2 %%, BBRICATEEICHAT S PEAHD
LML TVE, BHEBORMERELALL IS, ThLOEDHEMNHIRICEAT D, EXICZFTAEREN
TV 72\ Chaetoceros S CEF LT B T EARIE I Nz, 1 ¥ FEOBFIRT » <V #iD 5 Chaetoceros
phuketensis sp. nov. % LT %, A, FROKBIEHOPLEREE DO L, EREIERRTHEI L,
PAZHREVZ LR E, BRBOBIRON L VWE LWBEBHEHEAE L T 5h, RHI, 2130 8
HHF 5 C. buceros Karsten % C. bermejensis Hernandez-Becerril (2 b L T 5%, ThHDHEE, 20 i ME
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DILKEHEEOMAE S LI LAEHNLFREERCERT20REH TR LV 20 L) RHLEOSFHICH
DT, BEDSTERROEERLRHEBRICETOAH LGFREEROEEILETH S, (*Graduate
School of Oceanography, Univ. Rhode Island, **Phuket Marine Biological Center, ***Texas Memorial Museum)

B - RFE - WA : 7O TSI M EEEHALAEDCT (32 TH, 858 OBhiEE
Wataru Matsumura, Hajime Yasui and Hirotoshi Yamamoto: Mariculture of Laminaria japonica (Laminariales, Phacophyceae)
using protoplast regeneration.

XAV T7UL T IR OREREGEEREL, TOREBREFMBRE L. S, 10, 15, IBTH4KET
BELLER, BKEF70 772 VARMBOESR, SR, KEERICELTWAZ 2R LA, KEH
ROTO TR MDAV EEREBREETEELRTHRICEEL, 7077 X MHkOMAIIREESH
BRIZHRL, 2- 10l DRFEIT 15 BRI —RIRIBEBE L 120 ZO—RIRIBE R L - 0FARO2IERE
DERE, EIRE, FERLLIOEELRTFERIERLL. ChoDBECBERTRLBPICBETILERES
BARTFHRICTEE Lz, (LBEK - KERAKEMNERER)

BEA - BEEE D XYE/Y (TR, 724/ VEB) ODAABRRAEREOBEEN
Xing-Hong Yan and Yusho Aruga: Genetic analysis of artificial pigmentation mutants in Porphyra yezoensis Ueda (Bangiales,
Rhodophyta).

AFE ) ORKERBRANAFIVN-Z PaN-Z bOV 7oV VRBIZE o TEY L - ABBRESE
RER b yel (§kE), fre (FER), bop (KL ) DREWNEITE o/ INOABRAREREL ENENFE
B (w) ERHELBICBONARMESRREITRCHER L ABOBE L2 LT, AERARICHET
BERERIFSUTH S LB SN Do yel X wt DIEHHETIZ, REESRRE»SIHEHB 26K L85 1
TOFIEREFBEON/ ROKEAY FIERECBII2THEE26HOMELIZ 1:1THY, DI Lid yel
DEHRBBIBBRETFOR—-FRERIIEICDDTHEILERL TS, TN LT fre X we DIEHR
HTIE, REBESRREPSEABEEZEL4BF L4051 7TERTFIERENEON, freDBYRFABIIR
LBHBEFD2OORRERIZLDODTH S Z EIRENT, bop X wt DIEHMRHETIE, BEESRIRGELS
BERBEEUIBHLE 1254 7OFIEREFEL, HREGEEHLVEIOBE LV IS MICEVEET
Bl Tho DRI, bopDBEBRFUSRLZBETO200FHICER LARRERICIZ0THY,
FIERBFETIER Y YAPELTVWE I LERL TV S, ABBERERERK yel, fre, bopid, ZhE TICH
FENTV L ERBRRRERME C0 (KE), H25 (Rf), V0 () LI3ERFRBLE I LPHL,ICE
Nizo(x BIFK - KEFER, » HERK - BERASEEREE)

FHEEBX - IWALE: BAEF T/ VBZR, SESAT/Y @) £7ELF T/ )ICET 32820
%
Ryuta Terada and Hirotoshi Yamamoto: A taxonomic study on two Japanese Gracilaria: Gracilaria shimodensis sp. nov. and
G. blodgettii (Gracilariales, Rhodophyta).

JELAIT/Y) (KEF T Y B) &, Ohmi (1958)AHME & Y #iE L, Yamamoto (1978)i3i48IE & b #i
LTwad, EHEGFEOHHMT—BREL o Twa, KFFETIE, BRAK, TEE, MRIE TRELARAERED
THRER, Ohmi (1958 VL EANERE, HERICER SN LB EOBREE» LA HOBRH 21707 &
BOSECIEEERBZEOREFEELFEREL SN TV, BEEB L UTEREDEMEL, FROM
PG 23 B (Verrucosa-type) 2 A3 5 T E AL 2% ), &V LR (Textorii-type) % 4 3 % iBIE B2 ) BEfR o S ts
ERTHEHY) THBEORBER L o7 FAINLOBHMITEERTORESH, RELLBETHL I LT
RSNz, B - THEBER, 7C8LAT/ ) LERBELRDZIEPHASHIIRY, ) FROEMEFERE, i)
PREOERHFE L (IS, iii) FBRAOERRITABOM THERK S NAEET % waversing filament 2% { T
%, iv) B-10BOEVRELET 5 H0HAAGDESBMOA T/ VBICROW 2w L, HESES AT
/') G. shimodensis sp. nov. & L TREIR L 720 (* BB IBHIRG KRR, ** bipEAR - KERKERER7H)
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Daugbjerg, N.*, Marchant, H. J.**, Thomsen, H. A.*** : 10 X B DiBEEEEEE Pyramimonas tychotreta (&
&M, 752 /%8 0LER

Niels, Daugbjerg, Harvey J. Marchant and Helge A. Thomsen: Life history stages of Pyramimonas tychotreta (Prasinophyceae,
Chlorophyta), a marine flagellate from the Ross Sea, Antarctica.

0 2 5 (F8) ~OBHREOH, B TR LNz HKIBH T, TR & N7 Pyramimonas tychotreta Daugbjerg
PREECEHEL, F{BITVWTW, RFERFECEGRBLRAEL L 25, ZOLERG4FEEOEEM
R BRI EDAL Y X P THRRENTWS Z b ok RnaidEEdiiL ¥ 2 + OMEEE IR
BLTWS, #0F /4 FEGAREROZRERICLZbDTH o7z SHIERLAEVA MISLOFY T
YREMEE ATV KRS SR L 2R anfist BRELFICE L, ZRMHoF/ £ FINEEL, —
B CREICEL L, 205BHE, AERFORBKTHES N -BERR LRI, BENLEGALZELTY
Too AT ClREEMIIIBVIEOERE LR L Y X MEBRBETIZ4REEMEL S ¥ A PO EEN %
HERERELEL S5, B—F 4 7ONANY A FO#R X, KBLAEmIIRPSEZNTEY, #EEManMeE
FBo T2 DTHB, VA FDERBADRSVEL (HELTE), TOFRMESLIZLITEIKICH
BoTWwiz, YA MPLIZ40DEEMBHIE L. EFEMBERBICLLE, VX FoMifasid, B{BTE
EOBVHE, BEVdE, BEVNBOIEI Lo Tz, EEML VA MERREICEThTwizikaE
124, RV IFEEOME D RO, ZhonMila s Fo TV 28RBS, BN, EBORAREEN, 4
7T rHBER, BLOEEOBREHIREEAT —VICAONIBH L - L T iz, A IBRBE LT,
1| FWERTF—JVREEFTHY, ThddsILidoF VAMEROBFELERLTVS LEZ TV,
FORAERBEL T2V, AROKS L 2XEERRS—DROPoTEY, TAPEEFE ok, bLA
BV, ZORT— VHFEFERIZEORKICEEST S PEHEL TRV,

(*Dept. Phycology, Univ. Copenhagen, **Australian Antarctic Division, ***Dept. Marine and Coastal Ecology, Danish

Institute of Fisheries Research)

Wynne, M. J. : It 7 S E7#E L BAOEEHEOBR

Michael J. Wynne: Further connections between the benthic marine algal floras of the northern Arabian Sea and Japan.
k7FETHAT—V-HN S VETEFRESNABELAELL IS, SETIORBLLBESNT

WEWENCLOPROP otz MESH, BE2E, KEIEOHSESA Y-V HETHD, FICHERE

D, ThoDHEHA Y FEFETHY, £20) bOME,L IR HERS LUZOFDBRTRE I TS

& TdH5b, (Dept. Biology and Herbarium, Univ. Michigan)
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HABREZEREE K BN

CORE, FHl3, 14FED24H, BFAERFROSRICEESH, IOTHINERZHED
LD F LI H R omE ) LERBVLS 0 AEOHEOEMTH ), ZFROELLBE
PHTEELREBHTTOT, ZR0OOIETS L EHIAHD 2 HE 5 ENROEKRED S L TiTb
NEDOPRYUERDLDNET CORICYELZIIBL, BEROGEBIVEZBOHADPEINTE L
BEYEVIC, KB CESEREE) L2 w ) OFKRETTN, REORESFEIL MR L
BEOMHE 2 EZRICAND L 2EBMOEREMZEEL2TNMILY THA,

MESROBE=FERVT VTREFEEBFES (APPA) OFEEEDP LR ELBEE VW
TOHRETT,— 2T TIFREOFREEZZTTBN T T4, 2RBEEOFELFRENVRELT
T MR T, FROBRIETLHLAEDEOWHRTT, ELHDRPEL - EERHTTO
THEICERLER, CHPICRELOITRELRLRVWEEZTBN T3, b9 —2, EE&RIIFE
DT VT RKFEERF 7 + — 5 L (APPF) O Closing Ceremony T, APPAL 7 ¥V 7 K F##E D& H -
WIROEFBREG L OBEEDOBILREZRRL, ZOEOLBY, APPAOEEMKICAXEESS
DERRUVEBORENFTRBL LTSETAZILICRY T Lz, ZOBET, FR1 346 Aicid
APPA @ Executive Committee D% 1 BI&& (CF 1 2 F TIXED, X1 3EEL LA KED)I
HERERAIGER) L 2N LAY Y RY YA T2 1 RICHT -8 EZE | MUECHESRS S
L BIVFRERBRETITICARSINE LA CEIAT VT KEFEEFEFE 7+ — 7 L 05FH 1
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APPA Newsletter no.3

Presidential Address
Dear Asian Pacific Phycologists,
As president of Asian Pacific Phycological
Association(APPA), I cordially wish the best of luck to you
and your family as well as your academic activities in the

new century.
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Although one and half year has passed already since I
took this position, may I first express my sincere thanks to
my honorable colleagues for giving me precious opportunity
to serve as president of APPA. I did not mean to accept this
position at the 2nd Asian Pacific Phycological Forum(APPF)
held in Hong Kong, June 1999 since it had been thought
without doubt that the Vice President, Prof. Robert King, at
that time would be the successor to Professor Yusho Aruga.
However, he refused to take office since he was not able to
continue his role as the member of International Advisory
Council (IAC) due to his new administration position. I was
then set up to take this duty by IAC and could not help
accepting it when considering that I had also been one of the
organizing committee members of the Association in Seoul,
September 1993.

On this occasion I sincerely ask you to join and help to
fulfill my mission to develop the Association successfully,
as seen from the case of the European and American
Phycological Societies, so that our Association also could
play one part of the roles in developing the world-wide
phycological knowledge. To accomplish this mission I
proposed at the closing ceremony of the 2nd APPF Meeting
that the system of Association should be revised to some
extent.

Firstly, I proposed to broaden the range of the members
of IAC, inviting the presidents of each national phycological
society in the Asian Pacific countries so as to make the
Association more friendly to the members.

Secondly, I asked for organization of the "Executive
Committee" (EC) with about 15 members of active young
phycologists, giving them the actual power to organize the
APPF Meeting including program formulation, information
exchange and publications of the proceedings, which was all
aimed to put impetus to the academic activities of the
Association.

Finally, I believe that young phycologists as well as
graduate students should be granted wider range of
opportunity to demonstrate their creative ideas in various
research fields, and that can be achieved through the Forum
as realized in the 2nd APPF Meeting. We should therefore
provide suitable venues for them to actively participate in
mini-symposia, oral and poster presentations let alone getting
together at meetings. This would be really good experience
for them before joining international meetings on a larger

scale.

In addition to these missions, however, the most important
task that I would like to accomplish during my term would
be the establishment of a sound financial background for the
Association. This must be one of the toughest tasks to me,
but I am sure we can do it if individual national societies
would pay more attention than ever to our Association and
be willing to make any sort of contribution.

In the mean time, we revised our Regulations including
my proposals with unanimous consent from IAC members,
and invited the presidents of national phycological societies.
The EC has been successfully organized inviting Prof. Kawai
as chairperson. The Phycological Society of Japan (the
former president, Prof. Terumitsu Hori of Tsukuba
University) kindly accepted our proposal that the 3rd APPF
Meeting should take place at Tsukuba University, July 2002,
in connection with the 50th Anniversary of the Phycological
Society of Japan. Recently, The JSP elected Prof. Yoshiaki
Hara at Yamagata University as the new president, who was
the former chairperson of APPA-EC and is providing
continuous supports on behalf of JSP for the organization of
our 3rd APPE.

I trust that we should express our heartful thanks to the
first President of APPA, Prof. Yusho Aruga, and committee
members for their sacrificing efforts to establish and develop
the Association so successfully. Shall we give them a big
applause in token of our appreciation.

Sincerely yours,

In Kyu Lee / The President of APPA
Professor, Seoul Nat. Univ.Seoul 151-742, Korea,
Fax +82-2-872-6481 Tel +82-2-880-6675

The APPA Regulations (Revised, April 2000

NAME

Article 1

The name of the Association shall be "The Asian Pacific
Phycological Association”

OBJECTIVES

Article 2

The objectives of the Association shall be to develop
phycology in the Asian Pacific region; to serve as the venue
for the exchange of information related to phycology; and to
promote international cooperation among phycologists and
phycological societies in the Asian Pacific region.



MEANS
Article 3
In order to attain the objectives outlined in Article 2 the
Association shall hold "The Asian Pacific Phycological
Forum"; publish a newsletter every year; and cooperate with
other national and international phycological organizations.

MEMBERSHIP

Article 4

Membership of the Association shall be of the following three
categories.

(a) Individual Members, which are individual persons that
attend the Asian Pacific Phycological Forum.

(b) Corporate Members, which are companies or groups of
persons that financially support the Asian Pacific
Phycological Forum.

(c) Honorary Members, which may be nominated by the
International Advisory Council of the Association for those
who have given outstanding service to the Association.
Article §

Membership of categories (a) and (b) shall be automatically
continued for the succeeding six years after registration, and
(c) lifelong.

MEMBERSHIP DUES

Article 6

Part of the registration fee for the Asian Pacific Phycological
Forum shall be allocated for the membership dues of the
Association. Its quota shall be determined by the International
Advisory Council of the Association.

ADMINISTRATION

Article 7

The Association shall be administered by the International
Advisory Council consisting of about fifteen elected members
properly representing the Asian Pacific countries and regions,
which include officers of the Association and elected
presidents of national phycological societies in member
countries.

Article 8

The International Advisory Council shall elect it's member(s)
when vacancies are created by resignation, incapacity or
death.

Article 9

The International Advisory Council members shall elect from
among them President and Vice President. The Secretary and
the Treasurer shall be appointed by the President. The
President, Vice President, Secretary and Treasurer shall serve
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the Association for consecutive six years after election or
appointment at the time of the Asian Pacific Phycological
Forum. -

Article 10

The President shall represent the Association and preside at
meetings of the International Advisory Council of the
Association.

The Vice President shall assist the President and fill the
vacancy created by resignation, incapacity or death of the
President.

The Secretary shall conduct the business and maintain
appropriate files and the register of members of the
Association.

The Treasurer shall be responsible for collecting, keeping
and disbursing all funds and for keeping the books of accounts
of the Association.

MEETINGS

Article 11

The Association shall hold the Asian Pacific Phycological
Forum once every three years. The Forum is formulated by
the Executive Committee composed of approximately fifteen
members nominated by the International Advisory Council.
The President shall appoint a representative of the venue
country as chairperson for the committee.

The time and venue shall be decided by the International
Advisory Council.

Article 12

The International Advisory Council shall be held at least once
every three years at the time and place of the Asian Pacific
Phycological Forum. Business of the International Advisory
Council shall be transacted, when necessary, by
correspondence including mail, fax or e-mail as appropriate.

AMENDMENTS OF THE REGULATIONS

Article 13

Amendments of the regulations may be proposed by any
member of the Association and must be submitted to the
International Advisory Council in writing for consideration
by the Council. The proposed amendment(s) must be
approved by a majority of members in order to become
effective.

SUPPLEMENTARY PROVISIONS

1. Notwithstanding the above regulations, the Association at
it's initiation shall be represented by Yusho Aruga (Japan)
as President, and Julie Phillips (Australia), Cheng Kui Tseng
(China), Rachmaniar Satari (Indonesia), In Kyu Lee (Korea),
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Siew-Moi Phang (Malaysia), Gavino C. Trono (Philippines).
Young-Meng Chiang (Taiwan), Khanjanapaj Lewmanomont
(Thailand), and Wendy Nelson (New Zealand) as members
of the International Advisory Council.

2. The author(s) shall be encouraged to submit their paper(s)
presented at The Asian Pacific Phycological Forum to the
Journal "Phycological Research" for publication.

The International Advisory Council

(Japan) Yoshiaki Hara (Korea) Hae Bok Lee (China) Xiugeng
Fei (Philippines) Gavino Trono (Téiwan) Hong-Nong Chou
(Malaysia) Siew-Moi Phang (Indonesia) Rachmaniar Satari
(New Zealand) Wendy Nelson (Australia) Julie Phillips
(Thailand) Khanjanapaj Lewmanomont

The Executive Committee

Following is the Executive Committee members selected to
date. According to the new APPA regulation, these members
will be in charge of organizing the 3rd APPF which will be
held in 2002 in Japan.

(Japan) Hiroshi Kawai - Chairperson <kawai @kobe-u.ac.jp>
Masanobu Kawachi <kawachi @nies.go.jp> (Korea) Sung
Min Boo <smboo@hanbat.chungnam.ac.kr> Jin Ae Lee
<envjal @ijnc.inje.ac.kr> (Hong Kong) Put O. Ang Jr. <put-
ang @cuhk.edu.hk> (Philippines) Lawrence M. Liao
<uscplib@pinya.usc.edu.ph> (Malaysia) Wan-Loy Chu
<loy008 @imu.edu.my> (Guam) Christopher S. Lobban
<clobban@uog.edu> (Taiwan) Liang Ping Lin (Fax:
+886 2 23626455)(Australia)Antonietta Quigg
<antonietta.quigg @sci.monash.edu.au> Louise Phillips

<l.phillips@pgrad.unimelb.edu.au>

(APPA Officials) Jeong Ha Kim - Secretary
<jhkimbio @yurim.skku.ac.kr> Taejun Han - Treasurer
<hanalgae @lion.inchon.ac kr>

* For the rest of members (1 China, 1 Thailand, 1 Indonesia),
selection and recommendation is in process.

Executive Committee Meeting

The EC meeting is scheduled on June 22 — 24, 2001 in
Yamagata, Japan, hosted by Prof. Yoshiaki Hara. At the
meeting, there will be a discussion for the preparation of the
3rd APPF, such as time schedules for abstract submission,
program, invited speakers, etc., and will also be a mini-
symposium mostly presented by EC members. The financial
aid by JSPS (Japanese Society for Promoting Sciences) will
be available to support in part the participants of the meeting.

The 3rd APPF in Japan

The 3rd APPF will be held at Tsukuba University in July,
2002 as a joint meeting with the 50th Anniversary Meeting
of the Japanese Society of Phycology. Further information
will be announced after the EC meeting in June, 2001.

Dr. Jeong Ha Kim / Secretary of APPA

Assistant Professor of Biology

Department of Biological Science, Sungkyunkwan
University, Suwon, 440-746 Korea

Tel 82-31-290-7009 Fax 82-31-290-7015

e-mail jhkimbio@yurim.skku.ac.kr
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Review on the CaCO:s in the marine nano-phytoplankton

"coccolithophorids" and relevance to the global carbon cycle

Mary-Hélene NOEL; Tsukuba University

What are the coccolithophorids?

The coccolithophorids are minute calcareous
phytoplankton, first appeared in the Late Triassic.
Living cells are oval to elongate with a size from 2 to
100 um and are found abundantly in the surface waters
of the oceans with a wide geographic distribution.
Taxonomically, coccolithophorids belong to the
Haptophyceae. During one stage of their life cycle,
the coccolithophorids have the particularity to secrete
circular or elliptical platelets of calcite called
coccoliths (Fig 1). The coccoliths are interlocked at
the surface of the cell to form a coccosphere, which is
a kind of spherical external skeleton (Fig 1).
Morphology and production of coccolith

Based on their calcite crystal construction, the
coccoliths can be divided into two groups. The
heterococcoliths group which corresponds to the case
of coccoliths constructed with rhombohedral crystals
of different shape and size or more rarely hexagonal
prisms (see Fig. 1 as example of an heterococcolith
with the species of Emiliania huxleyi and also Fig. 3
with Qolithotus fragilis). The holococcoliths group
corresponds to coccoliths made up of small size (less
than 0.1 wm in diameter) with almost identical

hexagonal prisms and/or rhombohedral crystals (see

Coccoliths

1pm

Fig. 1. Emiliania huxleyi.

the Fig. 2 as example of an holococcolith species with
Syracolithus sp.). Holococcolith and heterococcolith
are very distinctive, but it has been found for several
species that a same species can produce either
holococcolith or heterococcolith during the different
life stage. More studies on the life cycle of coccolithophorids
are needed to clarify the correspondence between
holococcolith and heterococcolith species. Calcite crystals
of hetero- and holococcoliths have often differently arranged
optic axes. Therefore species are routinely identified from
their particular pattern of optic extinction with polarizing
microscope.

The shape and size of coccoliths and coccosphere
are specific to each species though they have shown a
rapid evolutionary change in geological time. Since
coccolithophorids composed emerged chalk cliffs and
are extremely abundant in marine sedimentary rocks,
the shape and size of the coccoliths can be used as
paleoenvironmental indicators. They are very useful
in stratigraphy since they allow a narrow zonal
subdivision. Moreover, their stable isotopes
composition is used to determine the fluctuations, over
the geological time, of the surface seawater
temperature.

The coccolith formation is complex and varies with

Fig 2. Syracolithus sp.
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species. For most species, the Golgi body is the site of
coccolith production. Final appearance of the
coccoliths will depend on different parameters
necessary for the coccolith formation and calcification.
From my experimental results using culture of O.
fragilis (Fig. 3), variations of the coccolith shape can
occurred within a short time, i.e. less than one month.
The coccoliths of O. fragilis in various medium
composition exhibited different pattern according to
the medium tested (Fig. 3). The calcification of O.
fragilis shows sensitivity for the composition of the
medium, while E. huxleyi (Fig. 1) in same conditions
do not show any remarkable changes. We can expect
from my results (Fig. 3) that, for some species, that
coccolith shape variations/anomalies observed in field
samples can be related to special parameter like the
seawater temperature, the metal or vitamins content.
The shape of coccoliths may help to characterise the
water mass in which the coccolithophorids are living,
and for fossil records, the environment at the time they
were living. Moreover, it might be helpful to
understand which parameters are important in the
biomineralization process.

Environmental importance of the coccolithophorids

70% of the calcium carbonate introduced in the
present ocean is accumulating in the deep sea from
calcification by pelagic organisms living in the
euphotic zone, mainly from the coccolithophorids
followed by foraminifera and small molluscs. In both
coastal and open oceans, coccoliths constitute up to
60% of the fossil CaCO, accumulated, while the
percentage in recent calcareous sediment is 30%.Link
with the earth's climate evolution and regulation is
suspected, though not yet established.

Among the coccolithophorids species living
nowadays, the most abundant is E. huxleyi (Fig. 1).
This species can form large blooms that can be seen
on satellite pictures as white areas. The phenomenon
of the seawater turning white is due to the light
scattering properties from the coccoliths in large
concentration. This optical effect makes that, at the
bloom location, the estimation of the oceanic primary

production based on remote-sensing measurement is

Variation of
distal s[ligld

Fig. 3. Oolithotus fragilis. Coccolith variations in different medium.

almost impossible. The carbon fluxes of E. huxleyi
blooms are studied from different ways, experiment
work in laboratory, fieldwork and conception of
models; but a global and annual calculation remains
difficult to estimate. In addition, large blooms of E.
huxleyi have been shown to locally affect the
biogeochemistry, such as the sulfur cycle with DMS
production, and the ecology. Even if the other species
of coccolithophorids do not produce blooms like E.
huxleyi does, they may contribute to the annual
exchanges/fluxes of carbon and sulfur. Studies on
coccolithophorids species, not only on E. huxleyi, are
therefore relevant for the biomineralization aspect and
the earth's climate.

Basic information on coccolithophorids are

available from the books listed below:

Fossil Prokaryotes and Protists (Jere H. Lipps, Ed),
Blackwell Scientific Publications, p. 342 .

Introductory Phycology (F. R. Trainor, Ed), John
Wiley and Sons, p 589.

Calcareous Nannofossil biostratigraphy (Paul R.
Bown, Ed), Kluwer Academic Publishers, p. 314.

Coccolithophores (Amos Winter and William G
Siesser, Eds), Cambridge University Press, p. 242.

The haptophyte algae (J.C. Green and B.S.C.
Leadbeater, Eds), The Systematics Association
Special Volume No. 51, Oxford Science
Publications, p. 446.
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Luticola BOEIL, 1% Navicula BO—H L L THRSH
TUs, PRI, #A, BRER S OBEICHENR
SRBZLREND, FEE, MIDBIIHEIND LR
~7=, ABFF Tt Luticola goeppertiana (Bleisch) D. G. Mann
DEFRMIE AV, TOHBUREBROBA LTI,

BRPOEZEDHRIERT 5720, MoICERE
REOEREZHLMC L, ABOEKEIT 1T, £
TRARKAOFICETAERGRT S H B, Mk
PRCHBRWIZLVERL TV D, DREFICHEREHS
MEAFRICHE L, PRETYN, £ IIHikBEROFR
BABREIRD, 20k, BRESGYHILEOM
BMExE AUEKELERL, BOLB%, BRIZELL,

BERICBVWTIE, OHIC—&KHEE KR DD
AERENTN, FRCAELELZOBVZR LR
ofte REIHEE TN &SI D BRER (virga) R L,
BBRETRELRE, BT, TOLEBOFH TEHXE
OFEM D 1 FIOREEE (vimen) B REELBEICL VR
mAKRERYEA, FROJAZIEFESEELERL I,
COBBETEBKEZERRKROMEEL R L, BEULEY,
BROBEDBHCHEEINLE, REOTMH, OBET
M~ EEABCREAIEESDLOMBERMEE~E
BRERTW oz, ZOM, BRMICRESERENE
T, BMENEBEICL - TEEVBRERERERTE,

BESNZB/OFMAIBRIL, Navicula (2315 5 KRB
BLEERANET-RLL R ->TEY, Luticola D Navicula
NODOMWMIEXFETHIHLOTH D, (H¥EKX - 49)

A04 Dian Hendrayanti, Takashi Denboh, Taizo
Motomura and Terunobu Ichimura:
Morphological and Phylogenetic Studies
of Parthenosporic Strains of Closterium
moniliferum and C. ehrenbergii
Culture collection of C. moniliferum and C.- ehrenbergii
encompasses many isolates from all over the world, which
could be classified by three types of dormant spore
formation; zygospore by homothallic or heterothallic
conjugation and parthenospore without conjugation. In
order to get better understanding of the evolution of
parthenosporic type, morphological observations on the
process of parthenospore formation and germination were
conducted, comparing with the sexual conjugation, using
light and fluorescence microscopies. Parthenosporic strains
of the two species shared the same way of parthenospore
formation and germination, producing one germling per
parthenospore without any meiotic event throughout their
life cycle. Phylogenetic relationship between parthenosporic
strains of the two species and among homothallic,
heterothallic, and parthenosporic strains were analysed
based on the 1506 group I intron and ITS-2 regions of
nuclear small subunit rDNA. Although the two species were
diversified into different clades, inferred secondary structure
models of ITS-2 appeared to share common features with
each other and also with those found in Volvocalean algae
and flowering plants. Parthenosporic strains formed a same
clade with heterothallic strains within each species and
heterothallic strains of both species were greally diverged
from homothallic strains of C. moniliferum. Particularly,
parthenosporic strains of C. ehrenbergii showed litlle
divergence from heterothallic strains of mating group K of
C. ehrenbergii. Duplication found in helix I of ITS2 might
provide a clue for geographic distribution pattern within
parthenosporic strains of C. ehrenbergii.

Institute of Algological Research, Hokkaido University



98 #5385 Jpn. J. Phycol. (S6rui) 49(1), March 10, 2001

ORIT BAE® - Wk
HAx-#E o
FHKENRT 1 3+ 7 HER(H ) — Mo tdgs & 2k

A05 ‘l‘Eﬁpx . 4‘[11 WI* . ,.F,__g_:

HEHWT 1 7 F A W ERBEROBTH 7 1+ 7HU,
MR BEEHARCHREBICHEH O LTS O NS,
RFE4ATHEINETILERERLT VY Y VOFELREIE
TVTTRIZATHNTWEA, BELEOHRICZL, B
PHELAVTCOFENFREL TV 5,

KBEBBDSRKENDRT 1 7 HEEL BEEL /2 AH
OB, MBEMBOTF > 5V, TI4NVTHIE 3RO
k% $§2 8C Pedinella tricostata (Rouchijajnen 1966) D BLEE %
I2& < —F¥ 5, LaL 18SrDNA - rbcl D5 FRERHTIE,
AL Pedinclla % LN ~RT 1 7 7 HERE L OMOK#RME:
R LD ol PTREFRITOMES . SRR EXRE
IANVTHRHECIEHEF OIS, KEERT1FTH
DFIE L HW S 1B, Thomsen (1988)it Ped. tricostata %
Pseudopedinella B2 Z & #1B L72e LA LIEASHIRI
ROk, 729 7 VERS L LMAPIA NV LEVET
Ped. tricostata L B> TEB Y, RERMETHL L EbNS.

(BK - &4, - EIRED

“fe & RKFHI*' - S.Lindstrom*? + J. R. Waaland*® -
JIFHss*S : K18 Orculifilum denticulatum(71 7 L A
FENIZNAET BT F AREHT > T B)DEEEE

AQ7

I 7HOMIZ, ERMNZTHREMRANTEBEED
MTREOHRRRZTIAN, BEEAOBAT TOLEC
DNTOHIRZEDLH TRSNTWNS, B, Garbary 5

(1999) WK TFFLHRITBNT, 22 THOMEDOEBHE
MNEEIERAHEEORBICNEL TSI L2 H8E L
A, TOEEZEETBITRE> TN, —F, FEEHEDO—
ANIINERFETHHRICBNT, LEHIZL A FHY 2
I E Y IO~ Orculifilum denticulatum \ZINET B 5R3K
BEEEELE. ZONEBEITHEETHHARIKT,
MEAICIIEL /1 RERZBEROEREZZATNREN,
WEEZHRER, BRICXDIEEEOMANSIIEDHE
% FORBIIHS MRS BMol. UL, 40 rbcL i#t
BZFEURY —2L DNA O ITS] FHIBIC K 5 7 FREFHL
AT E{ToI-#R, *EIaCTEICTHTFARD—
i Agarum fimbriatum DEBAETH 5 L OHRITEL DT,
FTOMRIIODERET D, e, TORTOBRT, 3>
TEOHO S BRTFAEDE LIHANEREELCETF A
B, ACAR, FIUAPACTROIBVERKTHDZ
EARIN, CTOBHRB=FO]BOMETEL TR
U 7= BTHEPEASER VY,

A KBRRE 2T )T 2302 ET K- D,
ML RIRE - HEY, HCREK - N

A06 OLdtieth - /NB—3h - BARK : AAEBH
Elachista nigra & E. orbicularis D53¥RIZDWT

+ 3~ 5RD—F Elachista nigra & = RIZ G IEHIEEIL
T3 E. orbicularis £ DBFRIZ D VW THIBRENBERB LU
FREFNFEEANVTRNEIT o 2. Elachista nigra & E.
orbicularis 3fEF 1c mUATO/NEOBIET, BEIRITEBM
ETHALTEREERRL. T LRS- BAE ORISR
% E¥MET, Elachista nigra M EIBLIREPROE RO
s s bETFHERRICHER TSN L. E. orbicularis i34l
AP S DBETBEHRT HATRUSNTELN., IhE
TIhS 2ENEMIC I N Lideho T,

SEBFEEMN SRR ULELODITIZ, HENAR E nigra
32V E. orbicularis DR EFOREIZMA. ZhS 280D
PREMEVNZBERICHICRILATRBISEFHELRT ZHE
hbR#BEEN. NS E nigra. E. orbicularis B X U'hHRY
DOFEEOFEILARORBOY A XITIFBVHESNT, HROH
GRERBOHBBICHEBENNBN o/, INSOBEKDOH T RIS
% nrRNA BT O ITS2 BEIRICH L TEMET S & E nigra.
E. orbicularis B L UHRERREThETIhS L— REHD T LI
. BFEOBRNY — 3HERHTHHEL L TRED S
oz, &> T E. orbicularis % E. nigra®> /) =L &ET
3, A/ REBEICHEEBBOLENS, BARRIIHHT
% E. nigra B&4RO ITS2 FRIT B AWM & K EREM TR
TWB I EAbhol, (LiBEXE - BEWER - £WFE)

A08 ogmmumx . st (S EXHEHLYE
Z5 (8%, FHIVEER) OHELOBE
OBIRE

A XY I8 Sphaerotrichia {3 AL £ R OBHIRIC L
BT M, TOEL N0 TIEERN
Hol. ZBIZIZINETE6ENELMEN, Zinova
(1958) WERHEBHBENS OSB3I (S.
divaricata, S. disessa, S. firma) ZRDTWBA, Peters
5 (1993) 13 S. divaricata 1 FE75\F 23R, FERNIZ2
DOEFENICRB I N EROEEEZREL TS, —
%, A TIRHIICOHELEDA S EXY EMDOFEEIC
BETBIHEIVBRJEHTWED (Fi 1936
2E), FEHE (1953, 1958) IIm&E#R—MEL L=,

SE, AHEDOTEXY (EH) D&, VER
IR T DN EEF, (DNADNERRF (ITS-1, -2, IGS)
DERFINC L D0 FREZNRBITEIT o IR,
HEEDHD RBEOAVEXY) EXRIFUTEI
BETHBHD (JHEXZERR) O2207)V—T
WCHASMIAINB ZENREINE, ZTTIREOR
kR & BRI LB OB RICDERE TS, £
ZNIIRIEIORESTHRE Lz v yEick< 248
@ DNA IGS IR Z AW FRABFT TH D, FE
& ITS IR & DECEEDBWIC D EHERT D,

(FLHFX - BRRE, ¥HFX - N5
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A0S Omsmmg, ERKE: v 2/ 5Y X (185K, 7
IVIYE) OSEENEEE

%7 Z23% 1\ X Dictyopteris punctata Noda O J3F 1 & U°H
HEEEE, FBRAGTIRMERER T200045E8 A ISRE
L 7z & #&i3Noda (1973) 57 5 K < ¥ /» XD. polypodioides
L DRFEOFHROE N SHGHHEREDERICE TV
TEMLEAN, 75K AYNZDL /=L L+ 2880 H
% (FH 1998, HFHS 2000),

SERELCEEEZBELLLIS, BFEOSHIF
Noda (1973) DFERE —BK L 248, —MOBHIcOWTER L
AERE B, BEEIHS 16emIEL, FICTRSHE
L TARESHIIA 2o HIF T H T3 MR TIEI0~ 18 mm
%Y, EFCHEDP IZONTHOIMED S, FHEO
AR EHOBS %2 LT ICHEREVER D, 20REICI
& ) KB OMEIHEN T 2 o PR IZESEOLE 14 mm DB
TiE, EE5004tmIsET 5, BEBITABERE, ML
o 2MRRBICRAA, BLIFEL3~26mmich7zb 1
RBeir, ERIREEEIBETLH, BRECRLE
Vo BFEIREE150~200 tm 2% 5, WFER VLIRS
b, REICBE L CERMBEREBE LRV, &
FIHE L THMEDI RO ERBEE 2T,

SEDBEEGRENS, T ANSYNXZBFEOIHIZM
Z, BB 1 ERB IS 2 HRICE Y FHY Y
NXLBRUTELZEDBELI L o7z, LN T,
YANYNKEHT L7 E LTHRDNAZ ENRY L E

Zbha, (RARK - B85
A1 OB, /BT : —F 2O T 5> 2 b v
DIFE L B EROSEEL

35 ¥ AMOBIKHIOR])IREE, HEREOkiA 35H. 1M 64EH
&0 228B£TO 1 THERY LAKD 2 S Ton, 0.5m, 2.5m, 5m,
10m, 25mBORHNT o> 2 b > OFE #4107 120

SERHUKBENG | TEEE X TO. ABUKRED SOEE, 20E
EOWMT 5> 2 b VBIERRAE (@l me) . 20H, #d
BaHEL . BUFERIRAIEIT R R A5 & P KRBRs 5 &
FTIHHEE. 5~ 1 OFRIHEEE. 1 OFLLLIIHTEEC
BRIl Tna. BTS2 2 b o OBIERIEG P SHEET
2L ENFOEREN PRI EREHLHETE 2.

¥ AT EESOKBIEEE TSR LR oh 245, Al
T% 84H® 8 BiZDysmorphococcus variabilis& Peridinium sp.
T & BEATERR AT L 120

BHFRORA(E AR OB SISk 8 £ H £ TId3E
FETHIHM. IFBL VR HEXVER BRUVEER B
LHTHBRT 2L, 1 4AFHRBRIZ L U TR LS
272> T3, ZOEFBitHutschinson (1967) ASRU f=illEDN
7507 b AESEOERICIEZEITN S,

(BBFHRFHT)

A10 Owili B, #E ®: Halochlorococcum J&

(7 44 %48) ORAE & REMILE

Halochlorococcum & \3 BB A EIE DR BB T, HiFIC
EBFLTWS, AR §HBMBRBOKEESIL, ERHE
SEhFA T I0Iy s LAICELHONE, LA LEFRYE

OIEBPEFRENS, TAYEMLE I FOBRICFETRE

LT8R LH B, #TAMRTIE, Halochlorococcum BN
Btk & 18S (DNA EEEFI 4 BEL, TORKHLEIC?
WTEBE ol
ihARIE TR B CIRHE L 72 Halochlorococcum B —FEIZ DT,
HEREB L SURETORMEREMBEL LA, HEME
ORE, WEROFH, SHOFELETHHERLEIFD
HE—B4 o8NS (BN, L LEE/MEICHEET S
Hagh b, 7AHHICEMT 2 EOHFELL, HEOTFRR
EMERIE, LU FOBLTHHEIERTHY, GEHY
ORTHILIEY L— FERBRLTVA I LERLTVAH,
Halochlorococcum Bb D7 L— Fiz&Fhi, &6/ L —
FRTARBIEGEH MBS, LEI FOHLOOLLA
TAHEIERTHS S LIRS, RREHL 2T H
HEEO—RATHY, TORKMLBEL Y I FOBL T4
HodbEmhiEibdEzoN5,

(K - )

Al gcﬁit{!ﬁﬁﬁ‘*, BEE  KARBHRAROBEME

2000 £ 11 AICFKHAREHIRROBEHEELZMEL. 15
AOREZE L, ABHETIIELSEERBEENOME
ZHRL 3,
pH : 1.2k 0 6512731 L Tz, pH3.4 &k 0 EE D KR
Id Pinnularia brauniana (&, P. b.var. amphicephala LA T
BC)WELSETH .72 L pH.2.1D M 513 Cyanidium
cardarium 25,4 L TWe, Th &k 0 pH D@ WKIEDO#E 5
BMIZLLTDLS ThH o7, pH4.3 : Ochlomonas sp.
(palmella stage), pH5.8: Gomphonema parvulum, pH6.5 :
G. parvulum, pH6.5 : Phormidium sp.

Kl 1 11.2~59.3CIZRH L TWe, ZORTHREDTRES
DRSNEH-72DIF59.3C &£ 53.1C D 2 AT, 4ldlH
HOREL TWEB&KIRIZ4T~52CTE DR S5/ P.
(CMEE K, **BREHH)

brauniana TH - 7=,
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A13 OlA - WNkE RBERERDICEETD
Alexandrium tamarense ¥ R b DFE3FiGHE

[B%] A #EREIEEE Alexandrium tamarense %3
MR OEMMEICRIET S A NORBIZHS» TS
ZrEAMELT. B8O 1 QA TEEREEZTV.
ERPICEIET D A tamarense ¥ A M DRFER, FIFiT
EHY 3 BB I CEHFR RS EoSME LB L.

[HEE] 1994 4E 6 A~1997 4E 6 At T, BTk
LR 1A GkZE#H25m) T, BARKERRBETV.
#EKkthdD A tamarense FEMIWOHBEE2IBET S L
iz, B UICBER» SV R eSS - R Lk,
A NDOHBIZTNTNRDOREY BTV, REROES
ERAE L RACERERGT CHREMG Lk, %Mk
B3R, BFOFELI/vn T4V a KHAXTIHE
HROBRETo T,

[#8R] A tamarense DFFHINBIZ. 84 3 A~5 A
DHFEESNT, YA NORFRIL 12 Ah S 4 Atk
THHBMWEL (¥ 50%LL L, EFKiE=100~165C) .
RIFICET S EHIFY 102 B (n=455) Tholz. —
#. 6 ARS 11 Az TOMEIZY R b ORIFEMNE
< (0~40%. EREKER=146~251°C) . iz 9 AKX
2LV A MNORFEBBEREINR Lo (BREKE=23.6~
251°C) . YAMRBEOHKBRIPLI/IBRTLN 2 D
FEEFEXER UADE. £k, BRKBRLRBFELED
BEH» S, ¥R MRIFIZIX Temperature window & IEE
NHEEEYRDH D Z LBMRE R, EEPIKHD

A15 omwmkEe - BLREE  BEBFE - ERE
K**: HRIAHER Heterocapsa IBD 2 K iR
[Me=12kq

Heterocapsa JRIZHBEARMBEEREO—HT, BES
B EBEMLE LTAShTE R, LP LI ZHER,
BEHARBRICB W T H. circularisquama FREH B KR
REEFIERITISICRY, , FETS V0 b rO—FL
LTEBENZ XS TV B BENEE LTRETE
SNV ITEPITODNTNBH DD, H. circularisquama
BOELBRINZCLHIRAEEEEICL TS,

AMETIE, BARRBRICHE T 3 Heterocapsa DIV
& - SiIRED) - MiasH O LB R1T o 2. TORR, 8K
EIlLEL /A FEFEDI LD S Heterocapsa LAEZ h
EowRIzIX, B TH B H. circularisquama , H. niei,
H. rotundata, H. triquetra Oftic, E@BHTRELDKEL
MM DRBME (Heterocapsa sp.1), LB TFTROKE
TRFLL LBRNEITHBE (Heterocapsa sp.2) B
RENhT=, MRaskH OB TIX, Heterocapsa sp.1 1Z/5H
FEOEED SR B8, Heterocapsa sp.2 (ZAFOREH
572 572 DIZ H. circularisquama B\ 35, B@HREC
BRRVWEA &R o T . MilagtH OEBL 5, Thb
D2BIKRERECHI L 2HR L. (VHK-BA -
KEEY., 2 EBKE. *° BIGEK - KE, “HK- 7Y
T H—)

OSH—I* - WEEE" - B AW - BERY" -
B> - B 8 BEMICSTARHS
74 KB vy bRS, #@OTS500 boBLU
BREMEBAOEH

Al14

i, REOHEERIIB T AREAHOEEENR#I N
D0%5%, LHL, B TORMEY &R F@BEOBEIC
DNTRELHANDIZN, 8 TIZ1997 ~1999FE D3 HE
OHEEIC, BEROILE, EXRNCRILHEER (NH3: K
FH20m) KBLTREMBEE S v v bR SOBEEHEN, i
DEHT 5> 7 FOOBEBEEOBRESHE TR L. BAKIZ
A IcER1E, A¥E0.5m, 10m, BEUHE F1mkD
Tok. ¥vwv b5 (C.antiquakC.marina) 33K % B
W% LE, ooy slat A 74 F>HREL
7o. WMHIEHIIDAPIHE & EH B TAMSIC K B E B RSN
IZHo 7. RUEHIA) 184D H LFHIRIT, PHERULH thi %
BEFRELE., vy FRSOHUBRRRERZ L, 1997417H
SENERBTHRE70MM/ ml, 19984137 B13BOHETES
218088 /ml, 199942127 H 58 DR ICHE 213488/ mIk
ENEN, FROFELTORHELMTHE L. BEBEHIT.
EDE HER1 X106~5X 10648/ mIOMTER LIz, M
J18BRDMMEIEIS v v PR S OBERMEBITHAL, 1997412
TA14B O ET13008M/ml, 19984 X7H13BDERT
890#f8/ml, 1999437 B19H O BT 77/ mIOEH
HEHELERRLE. EABREM TS0 U ROERICHE
HLTEHLZ. LD SBRBEMETI8KIZ, > v v bR 5K
HMOBMBCHE T ORTRL, W TS50 b —%
HENOEYRITNAS, EREEFITORD > TR THEYE
AR Ehis. (FRURK - B, **REKER)

A16 OF pj BARER  MIMEOBEOLEICL 55
B L IPROLEAL

EMFICET T 5 ERIIEWIC L ) BEEBMICTH, ikt
BOET ERHRIC B X2 TABNELEES 2T B0
2, WRTEB L CETHCET TS RESHEE L, SAEE
& THEOXE R R UTPEEE DL E RIE ST EB 2 BT
imjﬁ Lf:o

ZORR, FREFEIIITEALOBETIIZERICET L,
L LAY, ABHRBIC L VBT LIcKE(RRY, A4
RTFTAYO L) REROBEETREFIC, e VF R EOME
ROBETIZRRLPIET Lz RN FTHOEILTLD
BADPEC LBV, £ET 2 HEHEOR & L KkEEIE
BHETHLI LRI LR o7,

TFHIZHE ) REBEENEIIE 3 2Dy — v icriTbn s,
WMBMOLERAL, BBRLPCETTEH, Q5 WETLAY
Q) BBICET T2, Th oo BIHREEOEILII RS %
BLRAM, NOLEAL, ZOBETT2EISS VN, ETORE
BAARIZERM TRV THIZE b %) REKB L URIERD
BN - ZRIC L Y R 208, MEEOR SISBRL <,
BTOECELBCEND 2, HKD L FHICE) BERB LU
R D8 T MBI B DHBI DA & iz, RS DIV EIE & —
ER BB OIS VR D 2

FHICHEIET 280 2BHFOEBN B L BEIH2E 513
P, RFFROGER, FEOLEME L FHBORESROEREES
LOMRIIED SN LD o7,

(RFKEKRZE - #85)
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O, BEEE  EROXER
ARBWERROXHECERR

A17

EBOXERABBERRZOY A ANBEHELE
BEETHEAIN I EL TR IRENBEICHRT
b, BARFAKELEUHVETEO TOREBERE
ROV A XIPKELL Y, FEEDT IS 22H
AHBOERECTHALEZ. ORI TRLELOKE
Mo 7= Phaeodactylum tricornutumZ-oV>TRAERE
BEEICL ) FEEDROEEEMIT LUTORKEE
(=

W HFEXEZESTLERITAT OEBBRIIRKRL L
2H3% 480nm & D EHEEXEFRL L ZOBBEIELL
BT3B,

(2)600nm DFREE A5 660nm & Y G ER S 2 <
YA XIBNE 725, 9o T, ABRITFEERIC
HOMEREKR & RERICHBVVERBRZEF S BBEE
&N, Chaetoceros sp. TOTFHI2ERIER DRTE
IIFEIEFROEAIL 400nm & 480nn DEICH B Z &
ERLE,

(3) £7- Chl D&% 2,2 -dipyridyl (ZX& 9 Mg A3
B TARGER TRRL2EE TS L FaXOHRT
WHkLE,

L EDOFERIX Pchllide ETABEE L TWaHE
L THEY, Vb3 yellow line DFIED Chl AR
FRiTH Pchllide YBTEBERNBEL TV I2EL LT
%35, (BHRILKZE-EHRIF)

A19 xifuk : RARERYROMMRAIZIONT

By ALESPICEET 5 320-360 nm AhEIC RIVER % H
T3R8 FN Y™ mycosporine-like amino acids MFHED &
OBIEETEOMIONT, ThETIMBBEBINT
Wiz, FEAYOLER - ERFWPREZEDIITHED,
FOFEL TV BB OBBIUBETH S,

A mycosporine-like amino acids ® —D palythine {&, €
DILEBEERET B EEI, TIVHVTHRTBE, 7z
J = IVED OH BOERT 5 Z EMHSRIZES>TWEDT,
07z /- IEHEAHORREFALT, HEE24TO
REaETolz. TO%, HLE 28BLCRMLECOREE
For=,

#5%  palythine > P-297 > P-208 DR EKITHML,
HHESE 2 SRR RIRINT 5 & p297 & p-208 TIIFIBAI,
Jx/ - iblelZBBLE. ZORBEFMALTHER
OEBERELEEZS, A2, TVTYEEOREIIR
BAIZ, NaOH TR L7 ANTRE THREGBIIREE O
BT ENEON. LipL, TOHFETIE, RBARENHIRO
FETHB2HKICHRBT IRV SR o,

R, HEE 2 BIURMLETOEBRIST, SA0K
PN DFE R OKBRII blue 2B T3 Z EMEBI N,
FOEERINIABK TS, A LTHFIRTES Z LA
Feo TORBEBBUTIART INOHIRERBLERSR,
FREE < OMIRMNH fea X hiz,

dedpbisig A - TH#E KB k)

A18 O LEAS* - JIHELR" - ZF** : {LHOD
HIFROBELZOHE | ERIEHY

MBI RERART o FFa%EL TS EER
ICT 4 AEY > ONTEEEFDAEORAIIAT,
&, ¥, BREEEERINTWALSIZ, ERTOE
DENFEET, FEABNTHADERPEMNAE
WHENH B, i, BFRARIHEE THEICRS
ENTWBZE, FETOTFHHA XAOHLERDOER
AR EOREBERIZIGA L THRERTHIZ L
ZE®RLTVHS,

IEE ST BRI FROEE E T ORE O
Zhd, ETHREEBEDTREL - REOEIEA 8
H (AFY/1)R2E) OBBR#EHIEARY MLIZDOWT
PRETA, BRELERMNHDHONEDOMNT=,
HAEFER 27007 4)0 a HROENES (F685,
1°'695) 32 TOEGETRAEN, BHEMTOZEMNZ
EAEEMH T, ZHUTHL, HEFER1/DOOT74
b a ICHET BB ERUE (700~750 nm) B
WT, I #MS5EE EMYOM THELRILRS
(F720) LASMZHROMARS (F740) At h,
T OMEIAKE THERENB SN, ZOHKED
WHRMIDNWT, BEHALFERDIH) TFRECE LMK
mEELOMEERRT B,

CHF K- N, ok - B - HAER)

EEFT  BRBOLEFITHT S
SR1T>ORE

A20

BRIZIEINIT) 7RAEREDHEDDITH,
BHIBENEFTLTHE A, Tho0HFmIL, HE
#PRIE, pH, BRRMZILVEZEBEZITVS,
WESI, hET, BERRXOLErF2ad
A Cyanidium caldarium® H )V F 1+ TV 7
Galdieria sulphuraria O B ¥R 208 L, &
ERpHOEEBIZDOWTHANTE RS, SEIZZh
SOHBFICHTHRRKS, E<RKEBIACOR
BIZOWTHET 5, BREIBET>EZTA
(NH4)2S80472 & % & T 448 h5Hh % BiEE TpH2.512 A
BLALOZHEAEMEL THY, 3,000Lux®d ¥
ZRIL, 40CTRE S #EE L THROMEES R
Wiz, TOHR, 1 F22TATIIEATINIZ
LAICI3 D, BEERSACUSO4, LI KI U A
CAdClaZ&MIRETIHRMLUTEELE L2 5, 10m
M DAL # 2, 5mM® Cu-f 7 > D BE £ THitEDS
B, 0.1mMDCAdA F > TR EHEIH
2o AT 4TV 7 Ti20.1~10mM Al 42,
0.1~ImM Cu 14 > T L 3Rg#EEh, CdT1%
CTRIOMME THiEY B o2, GREER KA - 8
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ORHBMT - TBEF : L5724/ Y OFHR
R BT MRS BRI L 5

A21

eSS 74 U OYREIC BT 2R ROFEE L HAM
HICOWTRE L. 5724/ U(MGEC-1 #%)DIER%RIE
PORBFEMHEE, 254 KIS RALCHESEE, &
N 20°C, 14 FRTEAMA (5:00~19:00) : 10 BRAESH (19:00
~5:00) DHEAZRGTTHER LKL, F— 20 #Ex% 1EMBCD
EoTHRUEZER, KBsoMinik 3 B&IC, Bl 4 8
BRICBHOMRARET ol AREIRXAKICL > TRRD,
Btkd 7= b OfEfaEIE 7 BEICIXRAT 81, B/hT 25 L2
oo 3 HMiE=id 6 HREERL=8{k% 1 HEELT 1~2
FHZLICERUER, 24 BTETHRBEESERL 2>
o ARTIRLNL 21 A SEH 10 ROMICRShTHED,
RHICKERMRIZCOMIC 2 BAR L. FREOMOKR
EIRF—ETRRL, FRBLLAVWAOHENH o=, #
MAMTCERUTHARKIIET Ld ok, ULOBR
P55, E37F ) OFAREIC BT ZHRARICIZERY
XLnHD, FRVFESHTWSFMICIK, =& 2k
ARTIDILDERREIICEL TV THARLBRNLSH
HENTVBZLHRBE N, (BHEK - KE)

A23 Ommrgrs* - FHEBR - = ERECY - REHE
W*** . WS 8 Phormidium tenue ORIRIEEEEERIM
&7 A RREROBD & QBB

JLHHERF M TR, 1997 E0 6, EF, YIKED Prormidium
tenue DAREBEEMN TR 129 bs¥d, %# T 9000 fil. + ml?
EBIXB LRt —FH T, RO ROBGER
251997 £ B LRI TU B, 1995 4525 2000 D Pho.

tenue DAREEE (RHEER) L7 BRFROBITITR
WADHBERRD b (v2=0.976), WH OMICIZHEHER

BHBAEREMENTRENT, TOZ L 2HEMTIT B0, 5, 8,
10 ADHAE S Vv=0 L (Ge) BIMZLY 74 BORE
FEELTHRL, BEROME CRIRE) BECELER
BLi-, TORER, 5 8 ADHAKIZHOWT, Pho. tenue O

SRREEEN Ge BMOFBETMLARANSED LY ik 3—

6 BHDBMTEHL . AEEN/ROLNL, £oT, 4%
S Pho. tenue DR EMETHEREF O LR &R,

L%, WEFEREMEL, TORBERATILERD D,

LMD, **ALHREREN, ***ILEXF - B)

A22  OBHME - BLF - WHER - BREH
Ry FRBER Y YU > BEEAORREE RIS

WEEENREBRICBVWTE L 2BVEMES FLEN
RIS FORIGEEDEIC & T, RERMKIZHRAIN
RAHERT. COUBEERRALRRO PL—Y—L LT
SEIFREBI AT LORFICHAI TN 3, HEYT
U0+ ORREERMEL (8°C) &, XARKAVWS
N3 EEORMEMR & AAREEDOENC Lo T, g
WCRFBOH 2EERF>ILBASNTN S, TLlk, W
BTREHTIV 7P LB IEBER—-REEETDHS
BREICOWT, BERAORREEREDHH L ZDF
HELEHALPCTZILE2ENL LTRARZTo &,

Ry BAOREMER SAKBCBNWTHS B %2
RE3EEREE (B2 @, AFEI0E, K438 %
1998 £E & 2000 D 4 AICHRM L=, AEHSRICBWTES
LR ¥USE (PhEY, SAYIS, AVLEVEER
F) KoV TiE, #HICHREADOSHEFARD=%, 1998
F£IANS 19946 BT, BA 1 BREH S 50 c mBFiZ
gﬁtME(iw,ﬁﬁﬁ)&%n%nﬂmb,Wc&w

LTz

e L 7= i35 34 O §°C £HEEIZ-32.9~-4.2%0
@BHICH o= FUFUSED §°C flilX, EPTIDMEDHS
EBLDEL, FEEEKEBZIYEVEASASOhE. &
EBRAM LD YREMD §°C OB DEP o= KT
ZRICONT H, EREE P RATERMKL 2 B X
BRIRELRERLBR>TVWBRILHEZ SNE, BROBR
REERUGEPHXEBROBEANRRBE RTINS
A=y — LR DAEMEPRIN:.

(7R, YRK - B - RAEY)

A24 OFBEER, FiEfm, SEE, MER »
IRk : FESEEIC BT 3 FA4— VB EKERE
& D4R

ZLDEPBZBNTHRBIE NS FF PRI R
TARETV—DOSHE2FHDESF (nonprotein
thiol) MEFIZHFEL, TN OMBBHEPEEAN LD
MEICEELTWS, LML, #EAXEECBITS
nonprotein thiol D& RIZE T &3 Euglena THE
ENTVWBDOATH B, TITHESEROMAIESE (&
<) 88 Tetraselmis tetrathele , KL¥38 Porphyri-
dium purpureum , N7 N $3$8  Pleurochrysis carte-
rae, Isochrysis sp, Paviova sp) B3IV FH+
PRUVVATFACOERERHELE, TOER ho
5 f&® nonprotein thiol WEEITBTLR IV & F4 08
0.13-1.25mM Iz, X541 >510.66-12.0 mM 25
fil, fICL>oTKRESBENRRLZ->TWE, LT
nonprotein thiol #EEDEWHEIF BRSO FOLED S
BENH 2o THY, WRNTELIEEANLVAD
EEEZFPOTWVWEHRI N/, KIZ nonprotein thiol
BEESBICHT 2MHE LD LORBIZDOVWTHANRSZ
LEEHMELT, FDARGBETJO—HYAIMAN)—%
HEDEEAEERANT, HLKBIINT 2BZHELZHA
EL, TOHER, 3h OELKEBUBIZHITS 58D
ECs0130.16 - 1.9 puM 244 L, nonprotein thiol #
ELOHBMERbREREINGL, £k, HibKBNEE 24
h IZ8BWT Tetraselmis & Porphyridium Tl ECs0 4%
3h KVEFIETLTWED, NS FEEIETIRE
fELiztyvihd 303l Tk,

FEE K% - BERSF)
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A 25 OLBHA, &FiilE, MHAE ; KEHED
Cyanophora paradoxa ® 7 v #8 > 7 <@ F

REMYDOEREL, RTFF7I AV BEEC-EOAES
AT EORRLVEHEREED, 7 VB HE L TERE
LA TORBERL TV ADTR VA EEI LA T
%, REHYOERIEY ) LY ) b LORIEFORFRENTH
5 HRE[EVNEREECOBRIDEN DN TH S Z ENTHRE
T3, Tz, REEYOERGEEFORBRTIEEZ
BHTHI LI, BEREDEFREERTLIIATHERTH I L
£25%,

FRETIR, ERBBETOETICHREL TV 2 E%EDE
RNARY A5 —¥DH T2y bD—DTHE YV vRFICH
B L, IX®&4EY) Cyanophora paradoxa D > ¥ < BFBIZFDRFE,
70—y 7V BIUVEERNORELXRAL.ZOT VBRI Y
SEFE, ChECIREEY B IR TORARESAT
Bh, WFhLEY ) Ala—FEhTwa,

3, C paradoxaffk L h ERNARHIHL, FVEDY I~
BFREFOBEERNEZEIRELATI A v — 2 HW/RT-
PCRIZ& o T, BIZFOWIER KA. TOER, S VvHEDOV Y
<EF LHREOR C2ER OB AE o, ZOBSE
F1Z#EIL T, 3IRACEEB L U'SRACEEZ VT 2HEHN Y
I vRAFRBIEFOLEERFIZREL, ThEh % sigA (1293
bp) BX UsigB (1281bp?& L7ze 7— ¥ R—AHDFEUPDRIE
FHEBE I LA TREBITZ LR, BoNhicsigAld, 46
184 Cyanidium caldarium @ sigA & LB EAZTH ), —F7 sigB
i3, C caldarium® sigBH & U'sigCL 7 TR %) v 7 L7z, BIE,
ZORBBELBNFPCTH 2, (A% - REFEHR)

A27 OFRSE ET*, Kt B, % K&~
ET B
Chattonella verruculosa DTMIREERRAT &

DFRBBN L 25 BENERA

57 4 R¥# Chanonella verruculosa V3B N TIIHF N
HERTESh, RERAZEELTASHhTNS,

4@, C. verruculosa (NIES-670%k) DMMIRSE %2 ETH
BECKOFRCRITLAER, TOHEEERIII T4 K
FAETRER IR proximal helix 25T 2 Z EMASHM
ok, FRERTA VT4 FHEM, RSTERBL
Sulcochrysis biplastida (Honda et al. 1995, Phycol. Res. 43:1-
16) TOHHEZTNTWS. T/ 185 IRNA BETICL 25
FRERNOER, C. verruculosa 1357 4 REFTIZRL
S. biplastida EIHREEERRL, SSRENSETA4 7T«
FTHhELBEREREWR L. NEXYD, S. biplastida &
C. verruculosa 13 1 ZFETHYUIISNDT (VT4 3 A
BOHPT, 2XBEEFTIFHLRIN—TELTRET
BT EMNMNEE. BELRHEDOEEKID, C. verruculosa I
i Chattonella BHEEELTHEMTRIRDB &N S, HR
ERITILENDS.

(*PBEk - B - &Y, » THEE—)), == FKRR)

A26 OFEAH* - KEHN* - AHKT** . BRES
/o0EFAREROUUBRGEBRET OLBRS
FRHECETEL /7 MBS FiRAENES

EL /1 Bid CO:» EEBE#* Rubisco Z¥mis &9 % B8
—RICHOFERENIGIET, TOFELCHENRBETIIR
PEOHRMEENBBPIERE L3> TS, LhLaks, B
L1 REGEDZ#KMEZ B S L TWERT LRIV OEBIIE
EDEZALFTHBRETHS. BERLBEL /1 RER
< Bfifatsfk¥ Chloromonas &% HIZiE& 8 Chlamydo-
monas 311 & (7 DOEFARHS) OFTEL /1 Rk
FOWBRELHICO: BBRIBOERNEL ML TEE T
WBHEHER L7= (Morita et al. 1999, Planta 208: 365) .
MEOFRKETIIERKBICHITS Rubisco KY 7=y k
rbclL D7 X JBEOBWEBBREERE L (KFE{ 2000) .

4E. 00T IR 10 HREFSVE 53 KOBRBHD
"CW group” (ERXHRNRy 2 ZBHSHREINDB) LU
B L7325 "DO group” 28k (Scenedesmus . Pediastrum) @
rbcL @{5F (1128bp). atpB &= (1128bp) BL X psaB i@
{&F (1392bp) 24T RHEFEMIRFTL. INSORREHE
L, ZORRE. ARMSOYOOET ARKRD
rbcL O7 X /B (33.4+5.2) i3t "CW group” (16.8
4.3 DY 2{ETH oz, £/, VY OODEFAZHEHEABO
rbcL BIZTFITE T 50% LA LOSHEE TXRI NG REMFR
1% atpB B& U psaB BEFICHE T DD EHENITFETS
KAGBH LN, FERRBERKHABOLL /1 ROFEICH
BL7rbcL D7 I VBBREAMTIHENRRINE, Th
507 3 ) E#E#RIE Rubisco 2T OEMERAL S IIRBDHE
EHAHTHENTRINE,

CFEEUKY - ¥R - &Y. H*ENLRFETFERRT)

oSang-Hee Lee, Taizo Motomura, and
Terunobu Ichimura:{ESEFZEEY =2/ 1 b
4 /5 (Derbesia tenuissima) DEMETAK
BRTOEZE DNAKRRI b3 FY 7 DNAD
BiE&iE

A28

HEES MY =t / {4 M (Derbesia) IZHEHERETH 0 | #
HERE AL P R ICE R R AT ORI TH D,
FEio, FBRERNMICEOTITERRERRR EOMB/MEEOX
& XRBICHERED ERITED LR, L L, RALEICE
IR &N B MEHERC OB TSR A R 2 /T, AFRETIRY 2/
A M4/ (Derbesia tenuissima) B3l OHERES 7K
BRIC T B BOMIE N E DTUEA (LR U DNA D EE) 24
e & BB A AT, MERERALM-FIERRIT 3
1o, BMm TR 32 WA, B TRESHREIN D TEM
BICHPEEER O bar FY 7R EOMBENREES Z
LItk > ThhE D, HPEARBRFETIIBINOR 24 BERIATICEL
DEEHG & RO/ (EL /A REFTaf KT ATOR
{LR OHESEIK DNA DiR) NBEENh B, L Laed o, Kk
% 24 BERARTOMMER (B F ROBITERE T, ERELHRIC
E0EHET AL ODEL ) A REFTaL K7 ATDRIE
B OMESRKIA DNA O KT B Sndeyy, BRBTF IR 16 BER
A OHEHEFEL M 8 T IR SRR Z Y 2 ORUEFH°
RS hihE 3, O, HEFEE B2 CIERERk ik DNA I TRC
I bay MY 7 DNAITBR SR, i o) 8 RERHIENC XA
BFERRIRERT T 5  SrERBFEEEL- 1 @0, 1
En S 3 OB, 1 BOI har FY 7EFD,
Fi 1 AOK.£ 7 BORERE ERO I b FY T 2H,
HEMEER B CIIERk L S b2 KUY 7o DA iR LTY
Bz, Yz A MroAOES FCIRMENEEE T RO IR K
LI bay RY TORMPEET D,

(At - B « R A)
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A29  BIHEATF: ERPERBRE
(4 L ¥EE )

HERKEROKRREERBLIC U2 19 4, ER
DEEEHEOEHICHBEICK3ERRENMES N
2o TO—DN MMEHREEFE) EVWSRETH 7.

U, ERPRFETH-EEIL, B 20E
6 HIZEBAESIRD D &IZZ DBREZE T,

EAE, T OLIDBEERELSTA, FR 12 £
iz, BWATTIOREEERTIZENTER.
BAICLBEEVENTRTELZ DWW HED,
Ban=bHThREREED S @ ENBRFEMEE
BLEDELEBROEELT, HEM A EE
ET3ZLICEBL, BERBTFTHOARLB L
EUBONBENBRB LIz, ZOTEMN, TOBE,

BIUOZOERMSHEMIZEI N,

COBEEDHEIZLT, YUON) EEOKRRPS

WHEICHTIERER L EER/RRZOTHET 2,

OFHBERR - BEY - #)IfTE : YH ARUE
o X HRFEOERICE LIETAROKE

BO1

DAALEn AORRAGHERETIERIIINET
KEBTHDLEXONTE R, FIT.WELRERBENE
RLBRBCHETIEEFEZHLM L . EBEOKRRE
BOERIAEERET I —ERTHSZ &% 2000 FER
BELSTRRLE, SEXAROHRFEIIOVTHLAER
BT 2 RERELZHAOMNCT R I LN TELOTRET
B,

B3I IR 100uE m? s kiR 5-30Co SCRIREU
10-15°C.25-30°C D 1'CHIRDO&4ET ¢ 8 BT - 7. HilaF
FITRFEE L VW ERBEZREEE.2-3cm KERLE
bOEAVWE, ERERIT. EEBBHFOSRTEOERE
1&LT, | BRECEHMERELAREZFMLE,

PRFEOERBFRIL. MRELIC 20CThHo, —H. &
ERABEIZ. BEMTIIIIAN 27CTHIDICH LE
2 A1326CTHY BB TIEI I AN SCUTETESRT
EHDIRHLEB AL I5CETThHoT, Zhidb AR
U AL CHEMOBRCBERBTCOLAEFTTES
ZLERLTVS, ThbDZ ENLADERRICIIRT
HEOBRUOEBFRFBEN, $-EOmBRICIIEBE
ORBBERNEEOSHEZBET I FTELRERTHH L E
ZT.

(ZEX - £HER)
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BO2 O#t# F*- M 89* -k L B*-milIlfTE**
WORENBICBIF 2 aX ) EIHEORFER

SEERL YU SREYOREL, BREERD
DO—REERB, EMEEE2ZZ 2EELREGE %
RELTW3, SEIL, ILORENEDKEST
EDEREIZIEDS 7 2F) TV BEERNICKASE
FeZRE L, 1993%Fh 520005F F CORNSERICD
EAEGHRBERZIEEL, ZOMRTERPSHED
BHBREBHLPICTCERDOTRET 5,

FERBRANTIE, 1995F I8 ~+HEEO KRB EE
DPHEREL, BRIhEHBEURELRY Y v TH
ICHEMBMAL, BEEFVBEBIIhE (Frv T
) o ZRUANDETIIEFEI~BEERO KRR EK
DPRIEREL, My v THEROLNE. FyrvT
AT OSMEIIHIERENEL <, EEBEESRBI
WUl —H, BELUEBEKIN2ETCAKEERGE
NEERLUE (BEE) o A3FELULEZETILHE
BEEORHLHELHIICRY, KRBEEEIELT S
HEIERIhE (B#HE) « CokSIC, /a¥
VEVOBEBRFLLTRFr v 7EHFHRDHS
h, EBREE L BRSO D S Z OEFREMH
ASETHB I EMRENT=,

(*KERER, **=ZEX - EYER)
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Bo3 OFBMLLE sikEk«, A/ K
ER*: tEBICBIT DA VAFEORRE
WAKIBO LR

TEBTEIADA (FORX) BERIELDEF, B8,
RE, FH, B/ WBELREICHAL, LEBPREOFEE
T 1980 ERIZFABBABEOTMY 180 Ny ¥—)L
THol. FRHEITHNT 1991~2000 FiZF 1~12 ED
HYABREOBEEFTS LLBIT, ABED 1965~2000 £
KBZELIZDOWTHFOEBKRMEED L ITHITL L. BR
BAABEOERICLVABEARVFCEIEBOL LR
AR 192 FEX ORI N, P AREFIIRBICERL .
2000 £ 7 AORETIMESBICEET 2 8 BEEREHD
ADEFEHRTET, FREHEDOH S AREMBELIZZ
EMPSMhER . Tz, ThITHELT7VEORBR
HREAHL, 2000 FITIIFEER k. LEBEKOERT
133k 10 € (1991~2000 £F) DXBAKBOEIENBE 26
£ (1965~1990 £E) DEHITH~ERY 0.7C HKE~LS
T 08C, HE~HET 04C) LREL TV, BELESBT

M—RETINDAREDOH D LEBEROH ) W% TD,

B 10 £OEHKIRITAE 26 EOFNITHN 04C (KFE
~&FT 05C, EFE~HFT 03C) LRL TV, &S
RBIBAPAREZEOFERIBHBLORELTHY, BEF
IR ON 2 BHRFEDOHFENEBEZENSANEFHEND T
EMS, KBDOERNTEBICBI AT AREERO—R
ER-OTNBEEDbNh3,

(CBKK - B8, **HAK - HELE, BHAKR)

BO5 OTF#gig+ - S¥E < - EBAR S, NIHE
S BB ISH/HRCHETHVIZY
v OHE - & L TOBFEDKRE -

BH7 IV YEOEL OFEITFINR I EEOERE
ERMBEESH, & 5IC—EOME TIIMANOMKERIC
IDEMICEABERERNTVRREELASNTVS,
LALNMOBBETHSHYII T IFOFITE,
FIHHEEEEL, TOBBRBICERTEI L
T, AEBOIEE AL ETOERIIKET2RASAS
h3, ZOLSBERIHMNTIEREINTHSY,
RE S OFEN S BERDETTH LR EHBHMD
ELITRAZ 3ENESNE ZEMASMITRO T,
TNS 3EEMGEATL, SXTERBOTIVY
S (RIS IIEREE) 2HELLTHAERE
Fol-R, 1) BRAT TREEEOANTYNIICH
ELTWEEIAkDBEEOM, 7YINIE YR
tmw%ﬁ&&fiﬂb?&ﬁ R, EEREELET I,
ITHYTRESBERELRN; 2) TITIVYIC
#ibfhﬁﬁﬂ?‘"ﬁﬁ'ﬁfﬁﬁﬂfﬁﬁ?%
M, 72T ITRASTYNISTRESBAR
TERWV: 3) ALK TITV/HRFLELTOHO
ﬁu,:nb@mfnmmﬁfﬁﬁﬁ?agamf
=, FEEREFEERIBVWIENMASHITR .
ZOEITYAI VI ENEI Ko THIHL TR
RAEEERT LR, EMEDBRT, 7327
FEOBASBYEPBRERA 4 > EHICHT 28N E
B R TEATREEEZRELTNS, *EFX-
BRRISE, *2 ALK - AR, FPEEX - RN
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B04 O®EHEM®, WHEZ*', FHAE",
TRER ", FHEF"** . LEBR
BB BEETAYROLER

BEAFEEHOTE - DRICASFEFE I KR
D7 AV Ulva spp. KB BEIZhoTWS, 7
AVYERIABHLOLEBRCBVWTHELRGHD

"BHESTHBD, FWRCREFBONEER -

EYEEIRBIZ7AHEHOFSEASHMICT
BIEEHRHELTWS, AR ELTHEEN
BEHBAIN—N—AOBREEZBEL, 1999
EMS 2000 Fich T TRBOBEETAYE
DL EEER, RUBKCOREROELHEL
CEEBEEREOMRBRICOVTHAERT- .
2000 FEICRIN—N—HNORERIEFEFS AN
BATRANIZ 2-3kg/m2 OFEBMNRESh i,
BAERBIOACRELRY, £FCHAFTHY
MLk, 7A9XE0BMRERIIKIEA 23
260EDHABTTAEL, EXBETTIRES
ok, BERLAEBOZHERIIIFEOM
prERIhE.

CEFREARE, *TREERERREEH,
M R 317D

B06 ORIE—8E - NEFH - BER" - EPRE™
T ADBEEAMTEREREOEENIITTHE

7 10BEE. FHEREREZHEENEL T 9K EN
5, BEIIHL THWEREZ2EFDORIKS % Homoeothrix
Janthina DB ETHIREALEHZED. FAFKTIE, 72
DEBNIHEREREOEENCRTTEEERAT S
%, BESB XU H. janthina (& &5 FE% OWEINEE 2 ERIITH
B, ERICAWBEEREG, W88 T 57/20KkH
R T L VKGR (713 £ 10.6cm/s) 2RI L4 DD
JY—bith 2x2m) ANSERELE. Tabb, 2D0A
Tz, #heh712 BRXU8 B% 25 QRINAL
THEESE, KIZEW 10 BOEEIRER (10x20cm)- 2
H. janthina (B EBEEHR I ®/z. BY 2 DO AN
TAEWEET, EREAMKETT, 6, 5, 4 BXU3 BRICE
HE2ETORAL TER LICENE SE%EEHM I B,
ERIZ, hSLTOREZEFE 71.6 + 7.5cm/s IZFEH L7
TKEEIZHE L TIT o 2. EERBAGATE 0 B U2 HEICET¥S
MORELABERL 00071 )L aBERIEL, 0
S DfEN S YPATRFRY - 0 OMIGEEEEH Ul 20
B, BEEBXLU H. janthina B ERE L DEMBFRNED
OHIEEEI IR ERMAESVIFEET U BuREFR
L= 0 OWIERE % y #iC, BERE x@icE > TAD—K
ERER CEL L /-RER, EROBEESICIERLREIEN >
M, y YN CRERRENED SN, ZOTZEF. H.
Janthina BEBEOBUBRERLUS 0 OEENN, HEEES
BEICHARTHIENZ EZRLTVWS, 71OBRICELD
BB, NSRS OEENEETIESHDE
#z25h5, CepsR/KBR - "R - THRIKK)
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BO7 OHWRERF* - FHFUEE* - SREHHE
B Y JRREIC B 2 L DHEE

FREBRIDA Y T, ERESSHED zooxanthellae
PEEBEICHET I Lh D, #E - BRMERERICLED S
YU ORIV R DT LARISh T3, —4,
4 Y dJDSEIHRTH 2EHFICHBWTL, TOEE
HCBTAARUKFEA LRV, AFIETR, 18T
DOAFARIGE VRGP BRI ER T3 A
I I R4S OBREICDWT, EEHDHEZRA .

1998 £ 11 A, 199942, 5, 8 HOEFHITLET4(a),
FRIRFE N BRI C 5 2 AR A DK
SMICHETIEAZY I KA DY THEO—8%
BBL, 7087 A=Y —EAWT, YV ITHONER
g e RDi, oz L, BFTOY Y dOE
B, YORHNERE LROMER, X5 IC8FHoaM
HBEREEZBATEI LItk > T, EFHOMNARE
ZHHEL, 5CEMOEENERD. CORBR, &Y
VOBREICBIT A4 ERIE, 3.3 X 10° L0, m 2 year™!
LHHENE=D, ZOMITRSOY > THL D M 30%
BV, Zhid, BHICBIT 2XBDEKERENRIE
TaEHLEI NS,

(FHOKK - 38, & BT EREEER Y 5 —)

B09 O=iipic - H#RA - kE3E : IWORFBRBE
IBIFB RV IHYOEEEE

TV HAYE, POTEMBEBLUREICIELSSHL, 7
YEBELORBREICEFT LTV Lk L, AHEE
ERAR-OREE D S DBRBEARREIZIDELHDL,
1998 FEiCiXEHARMICIEEI hiz. ZBEOLFRES
RN 2ICEBT 2RABAMEIL, BREBRORE
PERIEORIAR EDBAD S RRIEBT 2L ESD
3. SEZILORBAAEEEBBRE CETFIHRIhE
RV T HYOAME, HEERLREOBRERE L FHN
HRICOVWTHET 2,

RBEZ PS5 7 PEICXDAREOAHIRL Z OBE
ZEBRBR LUz, =, ZEHPEF T ZKE2.5m IER
BRI, HEEBTLICERBBEEHAKR L,

RV HAYOARIE, 77EHELDKE 0~0.8m
ORI EINEDRET ZERATE, K 1.6~64m O
DRZOFEMATCADShiz. HBERABL LTE, =K
REOBRTCHERIFIIB R HWEEIZERE LTV,
AR DB 5~9 AT, LRV o HDEk
& 5~8 A, BRFALLERT 6~9 BICBRIhi=. UL
DERDS, FVZHVE P EHELORBRIHERT
ARRNBBRECETET AL IRRTE L.

(kKk#)

BO8 MRS : MHREAE AV FAKERIC L DB
I EER OWMARE

Y L T E A o T BRI R 2 i & Rk
A, BHREKTHAEE LR, EHHX CTEERS
MWEREAREE LD, V=EREARTIHELX D272 (519
HAL) , 46, MEFEEA (11C, @KREKE) CRKOKRE
ERTVEREEOEERA, MEHI6 AICEREL, &
HHE L&A (10EE) RE&T, 4 ICEE3E L EHY
yIE (w7 HHE) 1EREDE, BB T 18R
MOERICEDN, SBEURBITKEAICE LS EKLE, &
i TEIT8ER LR 7=D, v 7 HEERICHEDN
HUehot, —F, BRKTII2BE%E TEN o7z
A, 3BEHEH S BRCEm CEREMNE DA, AL LR
AWMU, 5BHICTAVRPERESenz ML TREL,
L, GABCESY L ITEEMIcRY Aar T RS
DWHEBBNT, VAT TIIMEU LA X, av713s
ElL6micA L, =79 boemiCi#E Lk, EFY IE
FERICIIBEHSNT, 1 VAT T I BB, BT
HHFITE A IR A DI UTORVIREET, IR E,
B IEERM, HRSENrefugellRoTWNB EEZ D
iz, (BIKR)

B10 OFH#k*, A BT+, BuiifE * F2BH* .
WEKBEY Y ) OB

BRI EERBE Y/ ) T IOKBE
BB DT D OERH R 218D T-0IZ Z OFIE R 1T >
7

2000 43 A5 12 AIZHNIT, BERESRETHRD Y/
ITREKICK VIREL, SRR L AMBERPOFERD
NCRIRT L SR FOTBRAE R T~ 72 11 AL
7-8fE%, iR 15~857C, FREE 0~20Klux THIEL, YSI—
D.O.A—#—iT & Y BSRHHED.0) 2 RRE L=, TR0
Hi¥, HACH - DR/2000 £ BHKBEOHRTHH LI,

EORER, VI, BORBEEESTBY g
SLERD, K1~ 3mOARE EITAERE LTV, EFROA
BIIRELEC T 20CLUEH Y, HEHWEEIT 34~35ppt, D.O.
IX 100%LA b2 RS TY Ve, FRlT 11 AICRBRELS Y, 4
FESRENL 8 AENG 12 BT THONID, BT orkHF
138 A, RiaF L ESIRTFORHFSNIL 10~11 A TH-1-, &
PREEEORER, HARIEMEIKA 20C, 20Klux fHETEKE
29, ThbIIFBOEBEFTRELEX O,

(FREIR B KEE- W & —, AW RFHHREMED
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B11 #EA#:8EIV/ *JE/BECSIIRREER

(B8] BBECOEREELTESALBE, TORNHRERE
T30 ERMMEERN > DRREEROTHMATTRTSS.
LinLshts - DR RIS L ES AROBRES < B0, K25
DSROLEEBETY /A UES L, BARRBILEED > RER
ST, 5L UATENRERA E CORRA S LI HELHRT 5.
£ FEERLHETHR YT T HBROREIIA 7 TH LR
N NREERCST s EEO—KEESE L TEELRAMEREL
B, APETH, AEOLEERMORE S ERNEERDIEE,
BRGNS £ L ABEBEIC L3 RREEROFMEENEL
THREFT 1%,

(Fi] EHEHEEARROEOKE-NCEFTETY /XY
ErBEERRIC, 1999108, 128, BRTFW00E4A, 68. 184,
8A. 108 IMKEEEF o7, S0enX50cnD & ERICINFR
FL. BRICERT 52 TONMREDY > TEER) BN 517
B, BHERBCHORARET> L], TV / XTEIIONT
REEK BRE SERENEL. KROAEEMBLE. i
B 1 0cofRE i U L TR ERAMEL (BRMOBO M), £E
B ERDE, &5 ICERAN L > TEHH - WENORBEHE
ERE L. B TRECDE D BBKRONERT .

[ER] TV *UESOEEY. EHE, RERSEOFHEL
£D, ABOABERMIZ, 10855128 AT TOREM, 12AN
SEMAKRRBEMOIAZETIA M TOREM. TH OB,
KBAEMBE ELH8ANSI10A 12T T DR E DU T
S, EMsEERE. BN 0B D KIS > THIH L RBERR
BOBE LD, 959/m (LER) & EZE N, COMBTAICRERL
FRABERON. IBTHor. &5IIN5ORRETRMIC
IARESHBOMLED, AHICLBREEEREDE O/ni/EER
WU,

APRIL, BHOKESORUETI (2, BESIIBT 500X
OREORER) O—RELTHbRE,

GKEERF + BHLAED

ORBEFHE - SR £ LiERETRERERI
B HKPRBTROBEITONT

B13

ENETIETTIHR0ORHELHCEENICRORERY
SEREFTERE LTHARMEISNDH, KRGS
MEREIND LS BRRBREEOKTONRECHTHT—5
RBEABRZSONEL, BHICOEDBWEETHRE I
D THIN, TTT, ZWRTIE, ATY—ABHEEAL
T, 3 H2a>TILaminaria longissima, v H52a>7
Laminaria coreacea DEEITHR E N D BE R EKTHEMOR
BR TREICDEDKPRBTREELE.

REEENBEOKEMICBIT 518570 ORMEXRTR

(AFBEH) 1X6AICHRMM (3.2 mo/m?/day) , 38 ICREM
(0.2mol/m?%/day) %RU7, FARICRIEL Tl EOXR
FROTFT—FELEBIT, KPABRTFROT—FERBLIEED
3, ZOWED2~3ADKPABRTRIZ, HEOKRTR, B
KOBHBEITIE, ERTIIKOFRERIZTEH0L
T hie,

BohiokbRRTFRICATETF—y &AL EFHa>
TOXER-Hi#E D L2, KE2~3mitERENBFHa
STBEOHFOLASHD OMEERERELILEZS, W
NOBD1EDD OMEERIZ, DOBOETIhD2~34FIT
R3EEEINE. ORI, FRAACIETEREIATY
BZRBB/EOEAD EANREDHEBBEEZEMTZb0EH
Ashs.

PRI, BHKESOREHE (FHF, BRSBTS
CO2X DIHEDFEEAL) D—FEL Tirbhie.

OKEEFT - L¥aE KK EBTFRT)

B12 oO%mauE: - mng="-F8 = GEH -
FHEE"": LBBICBIT 37 IEDKE - BEHATHRELU
BHOHER

LEB&IE BERREODTHLERENLGST. BREH SBOMR
i, SHERUBBGUHORIERITHET 5/ KGR -7
TEOKE - EESTHEXIBASMIShTLVEL, EEEOR
EHSEQSISMTT, Frot Bt & UEREBORTHRE,
—%, BRSOIERIZMET o0, SEHADTIEHER
LT, 20004E6~BAIC, EIBESAICHLVT, D.L HHARH
MmO SFRAT I EIFADFES LU SR L=, 85E
BRICENT, 7YEDHHLBLE FTROKEEREL, EES
DL T—B0mDAHRERL, SRADTIEEFMLL,
FRLE7RECOVNTIE B8 BAERE HESBERSK
U TRERL S EME L=, SRR fEctamhoi
R ERZA ( Olm) & L1-fbDirtaF COHBEREE L Y,
FREDSH LR E FROMBEESAT

FREDKE - EESROBNT. ARSIUILETEE .
FFEHTH DT, AbETEELT, 7YEDSHLERK
FE BRIHSBEOSANTT, +0.4mhS—0. SN ERLTE
otz =%, D TEIKRIL, ERED—0. S S HERED—4. 5m
AERL oA, BOSTIZ—3. nEBUE iof=, PIE
DEEESJUBHFRSE BRE,SEOH~ANMIT, MEL
iotz, BRETIHAKEICHEEMNS L, BRETEVIE
NWEDRERNES, BOBTIIHEHICHREIZ &L DIEHHEH B <
\mEhtz, CHPPRUKE, “IRBX- I, "R D

B14 OERRFTET. wHE=. THME : RUERGRAK
ZEARFELTE/VEETFOREOBE

BUEHNTE/ Y (AHEETES) OESTEMEHC. ¥
FERBAREAVT. SHHEED? S BHOERRSRICBTS
HAREEERLE, ATE/ ) oA TIRBEREETHR
02 @EOERE (1 BOEEFRRHBOLL /1 FEKD) 2
% ZREZITNThORRENOBKOEHICH.LTH
FELTVS, BRAISHERNMTTDN. 6 RHMBET
RFEEOME. 3 2RHMTHEAR. MERSRIREINS.
S, ORERBTHROPLTOHKER, OFLIEL
/1 BHEREN 588, QFiERR. OMRESRITON
THMICBRRET 7.

ZOHR, (EEEETHROPLFOHRBREREL
ET A, WRTHROLFOEHIIITT VY- LEORETH
BIARINT, RLITHBLTOH<ENBRTE L, Q55
AMIzCL /1 REFROBETEEE S OREHNH L < Kbk
HiZBN 5., 2OBSORREREI[SHABRETT TICE
L /1 ROMBEBREORNEEESIEL /A1 FFryTENS
HROWEVBRI N, BARVTTUIIONTREBITHL
WEL /1 RiEREEAREL TW ZEMH oMo,
QWEHRIZEL T, ThETREINTVE, LFEE
L ABBTOMBEIRT IR LA, @RISR
BOBNZLITKT LEBNTE TS, TOMICHREITH
UTEFICAED 5 WIRTERO/MALES, <THRAATER
FRREEEhoMRET B EikK> TirbhTnik. &E
HREBREERAVWTY, BRRBRERE. YNC, 710
T4 AT MIEgEs ko,  GLiEEXk, 2. e
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B15 lSilliseties - B BT oen -l I eeen
NATES v ¥ 7 % HREOEH M & 3B mHilt

ST/ EHRE TP 7®) %, o, B8
fFRAGMIZEDY LTEY, 1997 EIZRETFAAM L Tt
IRV y KUY 2 B ICITHennE - BfaRme LT 30 BT
B CUTHEE RBRIhTWS, 2hi, HADY v P %
DEFFMAERLNITE I LIIRBOBEL VLD, -4,
BEDY % V7 EDRAIZSEMIZ L B I FEEOBEMNEOR
BB & L THA SN (John & Moore 1987; Leitch, John & Moore
1990), E7= rbcL - 18S IDNA AWV REERT LITHA TV B
(McCourt et al. 1999; Meiers eral. 1999). LA L, HAES v
7ED SEM 2 K AHIRFUED A V- B EM BT R I
Nitella gracilens \Z2WTHDRTHY, 73 FREFHFEIIEL
fTbh T,

AR TIE, EHEIMBEL & GIZHHR L 28 ORAEERE D
RS0 28 ERWVT, SEM IZ X B9 FEEDBIER & rbcL il
BRZH LS+ REMITEZRRL, RITONEAF (Wood
1965) DERIMEIT, UTFOREEY-,

OMFLIET2 & 16 BEOLEFERALE, 2055 11 §
BUMEHARETHY, NHOLFOBELEEIhITL
BRERXNRMBLEL VXD, ON. gracilens 1% Wood (1965)iZ &
Y N. furcata DL SNF=H3, N. furcata L& FBT&
2%, @N. axilliformis iX Wood (1965)i2 & ¥ N. translucens 74§ &
ANt MEETDIONRRYTHD, @N. spiciformis 13 Wood
(1965)(Z £ O N. gracilis dRi& &, Imahori (1957) (2L Y N.
morongii DEFE L ST, N. spiciformis IZIPFFEEDF A5
LIRS RREMA R L Bbh B,

(FIUEK - BE - BEL, **HA - B - B, ***ffsrk - 8- 4
), =LA - B A)

B17 OBXMA. BOMHE: KEHREERT> T4
FAZOLB(FL)TF4ZULB ) OHFR
b 9l S

REERET M F I ERE REhs Vo —2H
DRRBEZ FEOT N —T L FHi oW IV —TBEEL .
BEIDEENCEL) T4 U LABELTEEDSNT
W3, COERABTET > 74 T4 ZU LRI, Bl
ASRAHEICABL . LN THRICHRTNES 2B LT
BHHOFS 3,

SE. LEEAKRES. WRERXAROBREONLD
T2 74 T4 U LRICHEBRIC EEICRLIT S REEH
2 fli. Amphidiniumsp. ONN7 & Amphidinium sp. MAE18
EEZNTNBBL. THhE2 BIRT Y74 T4 ZU LR
DH A THETHS A.operculatum & A.carterae, A.clegans,
A. belauense, A. britannicum , A. testudo % &h¥. 8
19 HIZDWTHKY / AlZa—R ahTWB /M7y
MU ARY —<I)VUDNA (i8S rDNA) DEEEFZ REL .
DT RGBT ETo 2. TORR. ZABO/NE I L%E
HOZ & THEBITS Aoperculatum, A. carterae, A. elegans,
A. belauense NENT —h Ak S5y TET—DDI L —R
WWEEED, OF L) F4 2T LBEORBEHENS 268
NEfBICHIBRL 7=, ¥£7=. Amphidinium sp. MAE18 1
A. testudo & BRMICR- Tdt, TOU LV —RBEUY
A.britannicum , Amphidinium sp. ONN7 2 ZhTh Bz D%
HTHBZ LIRS Nz,

F7>T74 54 20 LARREERKOBEPERNITENT
W3 THENANELS . Bl WS —BETIcBMEZ &
TED ., BLoNABHEBEEZBELEEASNS., §KE
BREOFFEBBFEAS ML LT, 774 F4 20
LBROSEFHEERMZ EDTITE 2N,

(dEx - 2 - YR )

B16 Omlfnt*, AR, REFMa***,
WEFET, BREE : LS5T7 /Y (FAYER)
DY ) KA XICB$ 3 M5 T EMFHTI%

b 57# /) Enteromorpha compressaly7 #
JIVBORT—RICESASNBZETHD, A7
A7V ERBEShERELTHAZINTVS, &5
i, 7TAYBERRICRBBEEIBII IO TED,
ERROHEANTETEL, £, ¥/ L0014 XH
INEWT ERTFREN, BE, BEEVOSTEYD
FHRROERRLLTHERBEZNDDH B, ¥/
LY A XOREIX TN E THMARED £ 2 bz
TN TRES, REBERICONTHHENRSS
B&5IKEoTe. AMETIIHABEMERICLVE
ST/ UOBRBTFERAVWESY ) LY XDHEE
fIof. ZNETESTAH/VIZDWTRI—OY
NROMEHIDONWT T O—H 1 b A M) —2AVTH
ENTHON 120Mbp TH B Z EMBEZT N TV S,
AR THSNMEIL 93+21 Mbp THok. FH
EREEZHBL NS HNZTS R0, £HOEH
HERELBNVOT, FRETHESNEMBIZLIE
BIGEWEEB R 5N5, (CH¥EX - R, “*EX
BZ - B, **rRMEK - KEE, **rEABE - HiEW)

OmE B+ - FHFR* - KEFEXR*:
RET Y - 74 ) BOL TR

B18

HASHCETTIRET Y - 74 VB, FHHHE
THERRANDRL, LidEooBREANEFTRIEICLD X
EEET B EENBENELCTWS, BATH 188N
BEINTVBDBOD, YTV IV OFBTRERS, V) —
V714 REJZRITHEBORAVEEL TWRL,

FHATIR, BFETAY - 74/ VEOERKBEREHS »
KI5z, BREhSRELE 76 2AVWTHI— RO
SSU #xF, ITS1 BV ERGEI— RO rbcdL BETOHE
BEAEREL, FFREENRITET S,

TOR, PRFFHOFUREODY IV EY 2L T
FHiE, Ths 2 BRRICRREEET S U.olivascens £ L
—Rz2#s, BROCHELE, Fiz, U2 -1 REF&E
BIIRE7FHICE3ENREEN, 20551 D@7 F74
¥, 1 DIRASFE, b5 1 DIKRERETHD &0 5Hh
Wizof, iz, BRSO MENEEOFRIIZNETE
BERDFRREEADNTELEDY, SFREENBITOBRIT
ZheXFliahok, IS5, EAHINPHEENZEDH)I
THRELEADT X)) OEEERFIL, DANTH /U ERL
PEENOBRUIERL TWARWNT EABAM T .

(R ek - RBREWE DY — - ¥ () WBBIRR - ¥ HaX -
WEEYHERRL > 5—)
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B19 FHM i - £—8* - D. Menzel** - BE—1%* :

SRRSO DY/ JIZEHT S poly(A)' RNA DF
B|ENY/ JH (Acetabularia, Polyphysa % &) DRF
FEITHEH, BERLEENGLEY, | BO—REAE
WBIFETIEBEEXBRTH D, THOBKTREMR

REEHENTBERBRATEOAIRERRBICE,

poly(A)” RNA [Z—XR#EZNDBiD & X8O EMHMICHET H1FH,

FHAECEETHOERARICHUSZ 7 FoHBHERICHES
TTLROSHERT (F 24 BXR), AHARTIEERRAE
BITH < EFER BRI H T3 poly(A)* RNA OFEEHRKZHN
in situ hybridization ;%% RULNTHRf=.
ERAEMICA S & T8EEN S cap ray &IF(Eh HHERAZ%
BARSFRICERENh D, —REOBBAREZSRISLY
ELESRORBIE, 7HFUOBKEITH > TTROMER
HAPEBEHL cap ray RICHEAT D, R cap ray RED
MREPTEMBICREBESIAEHE, FlCBREShETS
FURBKBOWBICIYBEDDLET IERENIREhE
BOUR MR SN D, ZRIEH cap ray RICHEA L T-ExBE

Tl $BREEMLARLERET VFUEREITR 1T

COED, ZREOHYH > RHRICEST RN L FFR

BIZ5%T 5 poly(A)’ RNA OFit- EHEERK B S -,
(* BEIK - B - BREE, » KUXZ BYWEHER)

PO1 BREY  BREEORS (1)
BEERBOY I R7— )V ROBERIHHAE
BEMROARRE (KR TREOAFRICERMIZL B
MFHLT, B<DF A R/ UHHRICRETES. I2IXEX
ZHRL TV 1 R/—)AOBIMICER L T, RELBINR
BICTNEZWETH LT, BROS/HGEROERVERICESN
3. ZOI0FEMICHEZRFOBHERY TORTHREGNL, 0
SAOTEPEERZREITDOVTERL.
HYOHNEHE : REHNEELULZEK - FEHEREORRED
HREFIIOVTHBAEEARLENSTOEREZ LD S, JI
—TZERRHDOREB 2DDI M R/~ EERIERRL, BBT
BREHOED, TONEF T 2EROKELSHOEENH ZHE
LT, ZO#RDHEZRICALORTRE - BERTS. TORER
EHSWROHMRRERDZERP 2 D051 F /) OHEDH
BIZBEDIERSEZERL, /- THNTELHT, OAEREKTE
3&51273.
A& RBAFEFHIELE
AEBR  REXFRFERERY FRLRELEHEIRET)
KR : 3 AOKER (FRAD
ERRH : BR, bOIL, FURE, TR FER, Fry /AR
8/, N7, FR/RE
AREHEOBA EHEN
1) REZMET S ZET, MEENSRIEARETH 3.
2) KEFBRREBEHOTHREOKRER, BWOHIMETRNET
RV BICEABRERETIELLY) .
3) WEMPRBFPMOBEFTL TVIEFORERHNARZ b
(fEDFERHIC BRMRIRES N, £ FRROMBKAED - LMTFH
TN, LHLERAS, ZHEEOBEDHEKEN. )
4) BETIRUMNDR THREICRBTE S, WAWSRHTE
AEHEAE, ISITE<WAETES.
5) ALDYA KF/—)VTRELLD, BHESROEETH AEE.
6) HEDBARTORBEIIEL LA, KAHIT D &b,
7) ¥4 RS- ROBPIEL—HEITRET 5 &, BREVOEER
EHERTES, (XK - B - SEREHNE)

B20 Ol « tha KRFP* : FFRENOR
¥ Y 78, NS YYE, FATTY
RAEDFHLERSBICONT

AL TEHTR, REVIERKREDLINTVE

Halosiphon tomentosus (Chorda tomentosa) NEDOHT =

OEY, HFREREOEFH S, FHLEMOREX

=< R AEEMEN S I N —4, fEkD >7B&

HEZLEWEIhTEREYINVYYYE, Y EE

MENFEHETH 2 EDEENTINBRE, ZFOER

SEOBRAMBELEZ->TWVS,

4mE, a>7BOERRE, EROEERETHHE

IZOWNT, VEADMET & DNA DERENZDS

WS FRSMAT & 1T o Iz #& R, Halosiphonld 7 71

SY7R (A>TH) LBLERT, FLFOTSTY

ZEEb—DDORMEERTA, 02> TH CITE

RFERERBNI EBNASAITRDT Z DFREREE

MY YFEET YU ER, BRUREDND >78

(ar7ERE, —EVIVER, VIVER, 3 > TFh

FHAVE, Ly TR EHik#EERT, FasS

F1) 2 BB TREREREZY, 1L

BHOBEEADOERE L THEEMEREEINT

BOD, oD EHEIc K ERBREOELE &

A[EEMEN D B

(EE K - IR, R K- BRRE)

P02 ®BREN:BHEEZORS (2)

HHBEEo eI VBRI BEEI A

Fisp - R RRERYIC OV TIER OB L RITHRE
AL, TOHERPUBREDIT 5. £h5%IT NERORMNES
FUTT) DFENERBEUERENTEZERLTVS,
EHOANLRE : BABOBRIZHZEAE (BF) TORREN
DHR/MIIOVTEBRAELZERLINOHREZELDSD. WBL
ABEND 2DORHDORBIBERITE SN —THENENIEDH
HEIA2EED (542 b T I ME) , DA 2ICHLT
—EMBTRELABLICE D EROPHRRZEETS. TOR
RN SNBENBOHEDBN EZNIZRBRTIREREITON
TERL, AR ETEEDT, OHERERTEDILIIITS.

N FEMAFEERIEE

WENR  ABAEEFEERRTRESER

MM : SAOKEEF RAD

ERRM R, HB (50cmx50cm) , DXL, HUEE, FE,
BER, FryvIRE=—E, Ty, TR E
AREHEOPMBERETBROBHEN :

1) 51 20EEDHHHEER< FMRIZKRE20m, 2mERICLTY
3 (FEREVWSIRERBOBRLH D) . ARIBHIPLIT1ZD
BEEELT, ImifSH 3 LIRERNICRZBLWTHEELLES
M, 3o D EHRIFNERTEE LS ICEDNS,

2) HITABETIIENTRLS, BTHOBENBEL V. FRIIKBEMN
BEWDITKPTENMBETERN. EREFALTHSA, T
HOBRERMMNEL 25,

3) BENARREIZLDBEOBRMEOELEZDOMD I L BIE
LTWieR, EROZEL S, ZORIZDONTOHRRERIIFSN
T, HERHBOLSIZHATSH, o I3 MERERNS
B0, TIHFRAML TELBRMEEVNLD D, BROEHS
NI EMNbM D, AFMERL, ABOEERDRNERDND D
COEABOEEEZREMIBATVS, LHL, BEDHETEHER
HAEDTLEABIZIXI0ERE TR T, bo EXERFHIR T —
NVTHELZWEARAELIITTEE S IRV, SURTERRE
REHTICR, o LHERMICRBEHFPCHERBEORR S BFHEOL
gETREND LA, (KX - B - [SREDRE)
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OBRER*, IMGZHE**, PHEEA ", 25
B*, ffTE: ZERABICBIIHVAD
KEREDOEHEL

P03

ATALBAPEBR IR CHEPHELIETNDELEELTR
L, BROABROP CEELREBRZRLTWS, —RHIZ, 1Y
ATENLHKIEHT TRELAUEOREIC FEME RT3, &
HRIL, ZOHVAORBFREAEREMOEMELOBERE
ALMNICTEILE BHEL TITobDTHSB,

FBRITIT20004E1, 4, 7, 8, 9, 10, 12A IL=ERGBOKIEI~
SNSRI UI=A PADRRGE R R L TRV VL, T FEEEH
BB ERRBBAOT S T, TERESREDTHEIT VX,
B, v =b A BLUTITIVOEERYIVDOEERELE
SFICIVEREINR DT, TAXBITARREHELE T
Llphote, LRMONECEERAEI o, T =b—izD
WTHOEHELIITRERD o7, FEEZHRL TO=RIEDS
HLEVRIZEL, TOETORRBONETESHRISH (ERETR
Lic, ZhiTstL, 73 73R R HELETL, FEEDOK
RBRLNZL, 4, 12AIIIFEALYEENTELT, TAIDE
ARIIELRY, FTEEOFEAERRI, 108 ICEDE—I%T
Uiz, ¥z, 737 FBHETRL TORIEDOS L& TR0
MECEHEIEL, TOETORBRADRIEICLEEENT
WA, DORRBRZERL LBORBLUIMIEITITLALEE
hTWiRdol-,

INLDOFERLY, KRR CTHFT LR ERED DI HTIFIFF
UHERBICEEL TV AZENHMTHE R,

GEZEK-EHFR, »AEXTR -2 — TR, o th HEH)

P05 Ox&aEs*, BMERT*, BRLAAMS*, uk
RE*, SRR - FELTRIC R 5 TEEE 057

FETILNUTAEICE W T, THREOATRES HEREERN
LBIESHERLIZOT, ZORKRLHET D,

1998 8 A, \WIRZAEY 2 BILERVD 13 BANL, X
B8 EEOITRE L, RINGEDNES 1-6 Titas
BESSETHY, T 1-3 IHEHE, £ 4-6 12LEE
Thoto, RINEEDLSNOR Y OFEA 7-13 (ZIXHIRA AR
Eidledote, BEOHERIE, KR U BBM 5% AV,
15°C, 1500 lux, 12 B[ : 12 BERABARE B O &l T1T - 1-.

20 AR LEEEAHELTERY, SEAESL,
B EERE Db o=, EM Lyptolyngbya, Nostoc, M
Hantzschia, #%k# Botrydiopsis, Tribonema, Xanthonema
L% Chlorella, Coccomyxa, Stichococcus, Klebsormidium
REBFEEENT, RINMEILTEOE S -6 TIHH BN 6-
RFERTH o7, BYD 10 BRI SEEUT ChHo1-.

R 1-6 DTIEA b 1%, HBAIERL R HRE & TC (0.3-2.0%) ,
RERE TN (0.03-0.11%) AREIN, TOMOEST
HETC, TN X €N Eh 0.01-0. 09%, 0.01-0.02%THh D, FIHIZ
D RERmR H o7, ATP BICBL THRETH o7,

UED LS ICSEINRE T, RINBILERED 3 EATE
REPCREENMLOBE LV EL, HERHOMBAFELZ
HRnBH LRI,

CBIRK - 5, **HBRA - LHERHEE, *REX -2
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P04 "OwmHIZ, &REH", FHAME", HNE=",
REB=": BRRGFHES vuxY ¥ OWMRE

BIRABIE BT CINERRAShEIaxY ¥
(Caulerpa scalpelliformis var. scalpelliformis) %, 19226EiZi3E
DOERRBAEBICHRES hiz, BE, BEShTVWHII9ROX
RESHODTHRARIISHEE D 52, BEREIE—Z0
¥ F 2 Chs, 0%, RBRETIIME SR TIX1954
EAETRBEBIN, 1975EICHTORELHMEES)ICHE
EhEBEN TV, ABEOABREBHMAILIZE A RN,

suxJIR, oL TS IBERESBIHFHMO—LL
T, BEAKCRABRERTEBRTIZLRETHNS,

4H, FRREFEO vuxY ¥ ZBRELE (25T, 24500)
ICEY ATHERBEEE, TOERRBEPEIICY TV EBRE
Lic. LT, RBICHE S BEROBBIBEOELE ZBNE
FHEMSE (TEM) CRELE. TOEER, BB OFELRB
ahis,

4 UV Z R, BIBHERIZL 5 TI2O section IEHBSH
TV5 (Weber-van Bosse 1898), € LT Calvert et al. (1976) I,
A9V BBBOEREOKBRELBRBL, TORENDL
section DORMAGBMREBIEL L, Thickde, F—X b
FYTEDI kY ¥ OEREIL, TONBICERDEIIMEBE
hTniwy,

CREEAFRERERE, “EFPIKEH)

P06 < J. H. Oak, T. Itoga and H. Kawai:
Morphological Variations of Sargassum

hemiphyllum at Brackish Waters

Sargassum hemiphyllum have two varieties (S.
hemiphyllum var. hemiphyllum and S. hemiphyllum
var. chinense) based on the difference of leaf

morphology. The latter has more larger

hemiphyllous leaf than former, and usually
distributed in China and east-southern Asia. We
collected some plants of S. hemiphyllum f{rom
rivermouth of Miyama (Mie. Japan) were similar to
S. hemiphyllum var. chinense in leaf morphology
but more longer rhizoidal growth in holdpast. To
delimitate the species territory of S. hemiphyllum,
we investigate morphological characters and ITS
(rDNA) sequences. Morphological characters have
leaf morphology. but ITS

some differences in

sequences comparison showed that these

populations were not so different from other

populations of Japan and Korea in species level.

(KURCIS, Kobe University)
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OFMER", 3# 8™ £BKHE", CJ. OKelly®,
J.C. Bailey™, R.R. Bidigare™, R.A. Andersen™:

HAHY DOFE Pinguiophyceae O 311

Po9

MBI, CCMP B TX by 7 N TOWEREROBE, S, KEH
P (RHEHY) OBRGEOSERMRD S REMICHN T2 HHEBEHNR
HEht-, TOMMTEZSUBERE, BHRAREEAREKRO
YT, ISSIRNA & rbcl BEFORKERFTHRICETE, FF
ngulophyceae E?ﬂ”ﬂ‘@'éa %813 4 HFMESV S B 5 @rois
(Gl ix chrysop Ph
Pinguiococcus pyrenoidifera, Polypodochrysis teisseri Magnel975), ¢
hHEBBORREZ L OEMREOBEETH 5. FAHKED
BAOKHMIT, BEAOHETRMIENE (PUFA) TH3. £0
PUFA 3 £50iR D 41-67%IE L, BEAMRIMOME, 10-30%% &H
IZEEIS, #O&/H "pingue” (= fat, grease) {3 Z DHMICHKT 5,
A0F )4 FEEEL T fucoxanthin, violaxanthin, antheraxanthin
(trace), zeaxanthin, B-carotene 2$3BH Sh iz, LAT, #IRMADHERR
IZDOWTEEHD. O FRMIIRBE LA L L, MY 1 XX 2um
%O IV N5 40um. ERBROME, M EMEEELT
BHTOMRAAORZE OB EXHL XNV OHBEISHK. @ €
L /1 FOBRIZBZN, SRHBE TEREN, ERENBEOMH
BEENERANCEBD ShBHTHE. Q@ 3 HATHKEREES,
FOHRMAFORRN S, | HRUOHCHMEE OHFBERSE
T30, 2 R 1 AWETIRAFIFRTERS L 2RB. Zhid
REMHTHND TOH. FRAOHRMIIMOREHY SHABRE
HDO—HT, EWHERMER, YAFIRXTERVWEEELEAHEOK
MR E NI, 18SIRNA & rbcl &4 DREMBTORRIL, &
BIC—BL, FABREIRR, HBFORCHHORER (KL~
MOMILT, HREHEL TELE> . HEHYITBIT 25
DBAEIRENTHS, C'ERE. “HEA “PHEK, “Bigelow
Laboratory for Ocean Sciences, “University of Hawaii)

parva, Pinguiochrysis pyriformis,

P08 OMEER - WAEKX: RRLBV/HIROH
AHEM Pey lia meridionalis IZ DWW T

BERBTRELEA D/ AVROBEEBEHER
Peyssonnelia meridionalis (Fiff 1V A€ NELTRET S, 2D
i3 1968 FITILAFFERETRRINTLUKR, 1OBEMSD
@ERahok, 4E, HFTFECUSRTFRORERXZND T
HAICRRKT D,

Z ORITHIME TS S #EH LB/ EITEF TS, B
3IEEMK T, EE 1.5~3cm, AR THEZ 210~300um TH 5.
BDILBRT, XAICEFLTWS, BERERAETIHE
& BB S HAEMMRRANENCER LEBO 2 @5
%, ERRSEDHELRLERAMIFERL TRREH, B
SRR EBERO LRIDIZIEPRMSH S, RIBIIEMET
H5., ARBIIEREEEROMET T, HULMAAROBICH
BLUHTHI LMD 5, BEGIIMEERKT, £HBERNE
EDENFNANORXITIUALRERENS. BTFHERIIVDICH
FOBAANETNETN 1~4 FRICEHICHRL, TOFRLE
MAIAMNE SIZ 1 BIKEIZARLT, 1~4 HOETFHENS O
AL SBELERBICRET S, BRHEHMAKIIRIT VA
EHET 5, TNTNOMRANSERE N, BEERIIBMER
ERELRMSKFITHUS, BRI HERNSHREN, R
P 2 213 3 BRI S, WARTFEIHIMARD
RKHITERESh, +FRIZHRTD. RFRFALOSRTFHEOF
IFIIATIEROUKREEIY, BFEROXITIVATRE
ZFOLIBBHRERLS, LKk - B - £HRE)

P10 Ot - FMEAs - Fh—Frer:

A7~/ ) BRI REO £ F RS

KR7~ /) UEHENO S S 5 BAUKER, BEFICEDi
BAEEEIHFINTHS, ChSDREORARICBITSE
FREZZEAERETN TN, FAEbid, KEFIHT
D TWABHEDKEEMRENRIEERZO—RLELT, 0
—HT7 YUY YOEFREETY, SRR, BER, KA
R EomEibzHELE (FMS5 1999). 0%, YATY
TN, AFITII/Y, A HST/ U bEDIFH
LFEHENBONZOTHET 2. THIH/UIR, HFiic
2000 F2 ARZEHEFABHTAROBNFOTBTREZ O
e STTR7ZY 7Y/ VIZEDHO LIZABRBEEL T,
CCREKHE-EWHEOTIBT, HOBHELEHEFTLT
BY, WEMRFABREOBHEEL SNz, ZOMELNE
EMETEVATS T/ )i3, BAOHET, UvOLh
TRADT) U ERBEOFENASN, RFLAEFTRR TS
ol i, BRRRLHEEOFKEBEFE S EARE
BRI OB TORBMICBIT2HET, EbictT)
UERHEETBY AT T/ UNREE b OD, T
DPRTHo/. 1FTY /UL, 2000 4E1 BICHEARRKE
WHOBAMTEENEREI N, h1HSF7</UR, &
ETRFNRERHTLASOTRETETMERSIATY
%. 2000 3 AICEBRTHATH @RI OTIB T, M4
DOBEHICOTTTHUORABRMSRHT A AL HS T~
JUMEBRBD SNz, Tz, LEHEBARTYHAHST
/YD EREREON, KEBITREENESAEFTLT
WA ATHEMEAURME X Nz,
TS8R NT P R G55 BE M D A 0,
B EEETYITUY)

sedbk - BB - MRS,
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P11 “Y.~S. Keum™ + JH. Oak™ - H. Kawai" - K.
Lee™ Comparative study of Sphacelaria nipponica, S.
didichotoma and S. recurva (Phaeophyceae) based on
morphology and molecular data

Three Sphacelaria species, S. nipponica, S.
didichotoma and S. recurva are reported in the North
Pacific. S. didichotoma is occurred in warm temperate
parts of the Pacific, although in Japan and Korea this
species has been recorded as S. divaricata and is
characterized by slender propagules with two
symmetrically branched arms. S. recurva, recently
recorded species from Korea, has propagules with
two short recurved primary arms. The Japanese
endemic species, S. nipponica is known to be
included in the tribuliform group because of
tribuliform-like propagules with two tapering arms,
thick waists and constrictions at waist. However, in
culture propagules showed two distinct types: 1) two
slender primary arms and 2) two primary arms
branched to form the secondary arms. Thus S.
nipponica is similar to S. didichotoma and S. recurva
in terms of propagule morphology. Comparison of
Rubisco spacer sequence from  Sphacelaria species
producing propagules indicate that these three species
are phylogenetically closely related. Morphometric
characteristics of propagule will be discussed to
provide the useful character for defining the species.

('KURCIS - Kobe Univ., “*Seoul National Univ.)

P13 OMEBT - KR X b FAESH T YR
Caloglossa leprieurii O S5 DTS HE

ARTYXXR (/N VH, 1¥XEH) BBRFE» o8
HWOEKBICERT L, v /u—78ICBI 3 EEREEE
ERTW5B, 200057 BICNPFADF—F I VTP LES
50kmCan Gio C< ¥ 7 U — 7HAHKRO TR ETRE S h iz
BRI, e b, fRomESmcECER EEwE &
POFFNRTYFXLAEENL, BRIIKEIIETHS
5, B LcgEOREE, NARTFEIEIATHR, &
£ 1.0-3.2mm, HMHOE&130.7-25mm, HEHOBRKIED
T3 128um. ISR, B XSO Z#EOZ L
FhHb, INLDEBBEEBELTORERELEEL

HARTFE . BRI SEOLTHEIC 2R L, Lo
RadsBdlifa L 5, MARFEIV o OEBAKRICES
o, BFRFES=AHERIRLTLEDBTFEL S,

HTE BRI ORELEIC 4 oDBTFERFER LT
BL, FhFN4SEORHBEFEL 2 2. BOBOMS 1
BOHFHITES,

EREPCER HROKHES»5 2202 FE0RLABY LT
B S MR EIC A BOE R TE B, KiRidE
RBTTFHR114 um DSHEIHET 2. FROMFEEA2-
418, EREDOEABICHEEND, ZHE, TR AR
Lo TT=ETTAMHERIBL, F0EBICEBFHITR
ENd, B LAEROTHERIL 297um TH 5,

(RFEKEK - BFEEX)

_ P12 O/ * BELR +* E A RER * | RIS IE I
BEE Pleurosira laevis f. polymorpha DI HE

2000412 B IZiRK DR ARATNENNIZBWT, BV A
S UBOEAA 7Y VE Ruppia maritimaL. 3 & UHLES
% 7% 7 %€ v 71 Catenella impudica (Mont.) J. Ag. IZ KR IZ75%
ELTWEELREL, LEEAMEDS L UBTFHMESL
AW TEEZTo7,

CORIIEEETHRICL o TEWIEE L, SUIREA
R L Tz, BBIGREBETIENE, FEHTIZE
BNUAKTHHA, —HOBEIBLELY, ETEEHDH
EholBRL Z2EKBES NI, B(valve) DTN IC
13 = A DR B ocellus) #°% 1 , SR 113 S # D FHIRZER
Bdb, BAREOHGEMNEICIE 2 723 3ENEIRE
EX¥HD, ThScFERER EORREIROLE
Dol FREHERIEEBRSY IMBDLNI,

DENBEZERDS, ZOBIERKBRPLBERGEROR
VKIRICE@BIZHI T B Pleurosira laevis (Ehr.) Compére f.
laevis LITRLDBHELEION S L ICBREROH L
HC% 2 & P. laevis f. polymorpha (Grunow) Compere Cd 5 &
FESNTzo KT 31 laevis & R, AR
F(semi-intercalary auxospore) T - 7245, ZRETIA LT
BRE—ERKLICERShL Z EPBES,

(*FARK-BE, »BlK- £)

P14 O - Bl - | B
4 F oo AR GLERY) OEF 5L RIS
2T

A F oo A RREER - e ORRICETTIREOLS
AT, B{EE TIT Cyanidioscyzon |8 1§, Cyanidium &
3%, Caldieria BAMMBBESHTVD, LArL, Thb
OHBUTBILL b L LT, MTRRELEHTVD, K
MR TIHASERORKMEER, L UOENOREBEHIEOR
EERE O/ LYERRERLTH L ZAMNLLT, AKX
Ex ooy 4 X NERTFEREEELBRELT
2834 1= Cyanidium B 1 &, Galdieria J& 3 % M\ > 18SrRNA
BETFOBEEMNLREL, MR - BROSEOREZ R
L=,

AN ORER, T ENOREITH i BRI HREHE
W LT=e &OIZ, Galdieria B&® 2%& ; G sulphuraria ¥
LG partita bEREBE TR LTz, C caldarium TIIER
MOBERFICIELALERBRR ORI,
C. caldarium & o> 2 §8 & ORUEHITERER, flod BRIRRMELT
BOBIUCHETBIRLREN I ERENT, BAUTHL
T G. sulphuraria TiXH COBBHERITELL, AT
DRBEHIHEDHEA TN D Z LT E i,

CIUIEK - b7« BT, "Bk - B8 - 4)
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P15  Ommm—am+. smsss, SFER BN
-AFTY ) aT—HERIBREE T B Nannochloropsis & 4 &
DORBTFITONT GRS

Nannochloropsis [Bi%. MilADOA & XMFEFITHE S BEN
FEADBNWI LD ENEETH 5. HENIA T2 /0

T—HRFBEMEPAINF +—aVL I a> (MBIO) K.

AEICEEND LEDNINMERTE OBRDEFELE,
NS OROBRARERN, JO00T7 1)L aKiFEbD10 #%
ICETRDRANAE, BE, HEMEORHH. 18SIDNALST
I bl BEFHEERFIOLEICEDZNS 10 BRI N
gaditana, N. granulata, N. salina &—¥%i%. N. oceanicasp.
nov. IZAFE N, HEEEHONX FEMSNERICLD L
OEFZEXNT D EMNTELN ERHOME L SEMED
BETRBEORKMNIIER TS > /=, —% 185 rDNA #H#
BIICEXVLETOBENRITE D CENBETINTSY

(Andersen et al. 1998) . L2 10 #kBRJITH LM TE
Teo LBUIRASH 1750 HEOMN, 1IEEOBRWTHEZXS]
THHELH -/, FITrocL BETFOHEERF 2L
&Z3, 18S IDNAT 1 HEDBWTH 7= N. salina& N.
gaditana DEVAS rbcL TIX 16 HEDBWIHIBINEOR
BAL D EREICIRS 72,

(RIBIENA AP - 86, * *FHATK - T - £HTH)

P17 Omtgxit*, Z@E, FEEN %
Bz AW HEKENEERICBT
Sk EEEEROHR
~TOFRERELEHNER? -

EWMREZ T EROEEMEBI ST I RO
(Vaucheria) % & &Y (BL) THAWH T2 & RBEHEP
B SRESMNEZEND, RESABRIZELE>TET
ERBOEREN, KOTHRENBOESAZIVELE
MEBFIBICBE - EHTIH, EIKOEMIINAT
HD (BES 1997 WIH#R), FMRTE, HOESE
BIZEEL, POELSHARESHUEHNEROH
EZHREL, MEFOHENSTOEMBENEZRI,

MANEESHER APM LURICK D, KBBHZEEL
U, HBCHH L TOERIITHANCEE LU, BN
EZERL. TUVFOEEMEATDH S Cytochalasin A
(CA) BWNEOEAZMEL, APM LFRICHKOBEH)
ZRELZ, 20 uM APM R 5 puM CA I3 E S DI E I
REEEICHELE. CA BFEHENEOERKEOH S
FOBEHEE LA, MBEREICHDERIEDOEBE Y
McEC2BAEMNEHIIMAEFLRM o, S5 DH
BRIV I ROOKREFRHEOESEIICHNEL
TR, 77F o HHAGLTNE LW RBT S,

(*I21f - PDC - X

92, =Bk - B £, IR - B/EDD

P16 OzinB%:, ARSI %R Ghiocytiuasp.
DA

YKEERIZHE Ophiocytiumsp. DV v— %S, B
BRSO L ) HYRBEE L, TOEMERPBRL
T DTHRET 5,

SRR OREAKE 2000 £ 7 B IZRR L, $%8
MIEE TRy FERETORL, KBDSEAVE 2 BT
#T20°C, 12 R, 12 RO EM CEEE T,

FEORBEMRADOHIIHERI SR TH Y, MBS
DLERERY, BHT 2888 bol, MBEOKE X2,
8 3.5~6 um, |& 7~275 pum, MEAOFEEIZ—FDEt
REEEZHL, HFSRET, BT 11~2BumThot,
EREMEET, ORRK CL/1 FEXRL,

WA, BERFOWRICLY, BEBRTEHRT
DHRNRE Sk Tholo, BEBRTFEIE, 2~# 20
BTHY, MREMERL RBHIC LR > THERFORITH
ML, BERFOKE S, B4~4.5 um, B & 6~8
umTHY, SHRERIIBEROP TR SN, B4R
Fit, BMRO—RoMIEEL N, T oo ENhT,

FEORBMONEIL, Ophiocytium capitatumWolle
var. longispinum (Moebius) Lemm. /Z3E{EIL T\ 343, &
DRERISEHEDOBEL L=,

CBBRRYKBEHLK, “BRX - HF)

P18 Wz * - HER | KFEHLEEE
Cyclotella J& D 5 B F BT

1tA - REZ &4 20 FEHFORIBE Cyclotella BRI
OWT, RFEME, BTEMSEBRSICL), RE - BE
BOBRER - FERROSHIRE & #:ESF ORAED
BV, BXURE, BREOMMN, &R0 574 L HEED26

BEPO T NV—TF I EBIhol,
ZORKR, BRER - FEERIREICH ) BREEERE
BYE—KMIH D C radiosa 7 V—7, BIKER - FHE
RABEICH ) RBERERISZAMICH S C ocellata 7
V—7, BRERIIHEICH A PFERZEIFEICEZN C
shanxiensis? v— 7, BIRZERA —KR D Y HEREIR
W2 % C. meneghiniana 7’ V— 7, BIREL I — K iz dH
) AR B BMEIC 2\ C meduanae 7V — 7, BIKER
R ) BEREIHREICH S C.stylorum 7 Vv—7,
BRERI AWMV AFEERIBEIZZ C.
kohsakaensis7 W — 7, BIREE - HHRE L b FHRUH

5 C.stelligera 7 v—7DEF8 7 V—TIZKFIL 72

LALE V- THOBES T2 EET 512, RET
Hirabdh, 4RSS ICHFEOHE, EROEHLZ LD

BEFSLETHL I EHFTRBRINS,
' (BEEPIEK, »BRERK- £Y)
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P19  OfiRiE" - SEEH - AREZ" - HiHEE"" -
HE B BOVKHETOEERERL RUAISE 17X4
5 TYEDER

AREOERBEMRAT I LT, BENICEROCEREORRES
3 EHNBELER, BIMKETOBESZORRICRYBA
T3, 19954688, BR300/ 7 LT S PATERKIEI R £
Wz, K R—ROHOZRDDPICESE, KEEMSFEESH L
HKEKE LS, DA —/—T0—&8, BROEBERLVE,
FEHOIRSESRSEKEIIRAL, (REEESOYTEEIHL,
EAWLRBEDILL— NC KEBE~OIEAREHBL,,
1997466 B 113, BHR2 b U OFRPKIEZ Ll & BRI ERsE L 1=, &
SERRATITIE, AARGEUROREEL Z8IT51-0, —EHKibn
BRERRE Y, EEROREERIT. TITHFOFRSLIG
OHFE, RTS8 1IX48 FIEDERETRT,

19964F10 RIS L-REB L B BE I VA ST 255488
KUMEHRORTERRL, SSHESA S DFESHEE L U305
MEOEBETEGLER LT, 19974568 IEE L-BAERED
IWORESHFE/ 2XY T IBERICERAREE1AD-1D
DEREFEFRLTLVELDISH L, 199846 AISIRE LI-EEBX
B/ 2 Y X ELRISERHURRE EHEH2EHR 20005
FITITRR LT, 19985128 (BB L LB BFSREE I/
X4 HE U995 A Bl L -SMBRUF A 0X X481, &
HELHITKBAPRIE LA, ERL-REA LS cEER
Uiz, 199856 BB L 1-7 < &l 2EHOEF LR,
ZOHRLEREGIT-, CHEPPRUKEE, *HHEE kKR

P21 OBEMEMR' - WEFR2 - FHESS - HBR* - 17
BHXS - MEHES : FRY/ UROATFRERS

FAT/UE (REAEER) (32 THIKED 2BH+
BBRNASKRY. TOAMIME - ER\EPLICSHTICR
ATWD, BERICEFXS/ Y(Thoreackadae). ¥ IFRY
/J V(T gaudichaudii) . #%F%¥ X% (Nemaliopsis tortuosa)
DIWHERL TS, BE. #FTF—FE2RANESKEL
BOMRBN< OhBkEh, RESBCEMWHRORTIC
BLWTHRREHIFTETINS, EZTRLIHELZFRE
BFASITONTOEWFRS /URHSERAL, kDL 54kB
HOTFICBFETo /. 1)FAY/ VHORROUROMEA.,
2)FARS/ YBADORGKARONEA,. 3)AFEFRS/UH
3HOBADRENERDRHA

FOERINETIC. #(18SIDNA) B L URRE(rbel) &
B5ORADP/EGF RS/ YRHIHRRBERT HOD,
EDMDATEXS BLRERMBLERS BV LBASH
&xof, 8o TVisetal. (1998)MR#ELTINBELD (S,
FRZ/UMEHADEYSEMSHUSH. FAS/URL
LTRODHBBLETHDEEBA DN, k. FAD/ Y,
IRFARZ/ V., T.violacea (USA)DMEIC(E, ROk
EOBMICR SN 230 LRREN TN LOREHTRMA
bhic, SOTEDPSFARAY/VESRFARAS/VG. T.
violacea D/ Z L& LTS (Sheath et al. 1993)DTix
<. SBELTRIDHBLETHDEEX SN, MRT.
FRZJUELRFRZ/YDELS ICHBAERNBET
BIENBSPEROTEY., SERRRETICY TN ENR
PLTEREFTOIFPRETH S, (@iRK-Be-
BARE, 2RERNLFK - X, 3 (%) BRIHARHA. ¢ @)
FAMEYTRRR, SREGK - REME, SQRA-B)

P20 OfM s+ - BE R+ - B RKEB* TREH
B3 Achnanthes angustata Greville O 73385 BIIRET

{33525 Td 5 Achnanthes angustatatd, Greville (1859) 12 &
DHBEM S, ZD% Cleve (1895) & Achnanthidium
(Achnanthes) brevipes var. angustata & L7z, ZHhUARFHIE
Achnanthes brevipes var. angustata (Greville) Cleve & L T#bh T
WBZEHEW, L L, ZBEOEERIFRLEAIE L, RAES
BEEChol, 2T, FMETIIFEME M), EEEBT
SEfSE (SEM), EBETHMS (TEM) % AV THAHEOBENE
BEHS»IZ L

YTV, FERHE- -7 0B EIHE L TOBERIC
HE L TR REL, BRLE LR T o BER
Greville (1859) ? protologue & U¥, BM B/ holotype % & & {1
fTo7

FOER, IMERAVWABRETHE, RESHTIBRMARIALALE
FUBRKTHY, oMo 1FICE, EHERC
B THEBERZIHY, E\ERF LW AL R-
720 #E40-130pm, BE9-12um, 10um H7: ) DEROREIL
HRATE CHEERRIC BV T 910K, ERERICBVTI-11E
Tholz, SEM X AWHRETIE, ERERIIHEHFEIZLP <
IZATED, ARREBIRE V. 72, MEERONEE TR
N TWidhole B, RABRETHo7,

REOFFEFERNMEB X, A. brevipes var. brevipesd EFEH A
BTHoHD, BEBETIE, A angustataGreville L T5 XX Tdh
BLER LI, £72, 41, A. brevipes var. intermedia, A.
kuwaitensis & DEARE 2 LBHRFEOBE L RH T 2 LEYDH 5,

CVHUKK 388« BEK £D)

P22 #ZEH: MERERCRETEAVEOHRF
BB

EE, BRTREE LTERMICLZBRMEEENT
Y, BANSERERDECRIFTRELEBIRTSI LR
SUBBIREICE S TERAMRNEOSND EEZASNS,
FoTEREENTETIVICVevDBEEER 2 HHABIRTF
BTLicRIETHEAVEBEEALL.

RHERERERELOBFRES
B 5L, KARERREEBRN
HRLAERE(LH 0 LRBRF
BOGET B 08903, BR
ZilevRXTEABI88, AERE
{eHo LB RERE2DLUTL
BARAER=0EK<). —DRF
EASELGRABERTHY, ChEIRTROBKICHENVES
BORET DSOS L, FWMAERHEICINAT HHICELC S,
H D —DIBIENEIIENBHICHLBUEBMREFRTH S,
BESEEN+HHNS VMBS ICIBRRFRUT CTRRAERE
{ENETHY BIBITFEHT D, BICBKTERRBLTORE
REATHGRELEACUEBREQEFEHFES V. TOMH
DEAEETHENMAGFREBRRERISKICFEL, B
NERE LEISIESICEBRMHIFI NN, BIBRERET
B3 &BET AN, ELUTEREEENSKRENIEELR
BAENEWNEEBNREREIKELEE, FICRXRAFREI
NEIEEEDRS LRIRTEL, (BhER)
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