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9 ael6J +AaElzl.J *4ol +dol € 4os Lll

trl!-9ttr}.
gs.ql+e 721 afla*4eole+ dl=q+El +ot

el + eols +€ + 9t4. 'JgE Yusho Arusa rf,
q+EflE tl+'J i7+, El+E Charles Yarish r-+ts
,J oJ=^lg +d o s6J ++EI=g *4 e.l= ggiEl

Htrl. d$Erl ,;++ ;l+, e'l^lo|el KlotchkovaNina

E+, 6J+6ll "J€+z:g rJ4l d E^i, sll *ftzl€€
+rq ol+"J A+e ql=dEl tE= ,I++9 d4lel
dll=+*Elel =€ql El.ll^l +-s= 6t94. Yarish

j/+el g-s= ,Jr+ €qq +t}.J^lql cll*,ll$.1S.
tr}. +4+zl= El+ ++!+ .JtE A+= ;Naoot^l

ol dF4o.s gg-J 4r-lol4 =ell 
El+g €l+ "ll

oJ+ql^l= {zlzl9.e ag ^Jt6}i1 9.14-L azla}

9rl. pl*ql= ol^lol zl€iq ^l+5ol $ol .go|.tl

+esl ^l+g €C6IzlE a1r r,ilztlzl zlzi9lzlE,!
;1la zl*EulE Y+ol izll€ 4ss !-q14. Nina ;t
+el gs"l^l zlzlzl zlB.E ;ll== +*6121 E +
91fl+g "l+ etl4ol9+.

-J+4+'+g7l ++6J +rIq+6J^lY zlttlolb 97

€Eql ^lE.q 4zldszl+ o e +4r.Iql^l /l]4€
4ol 9.ll %trq]ts ^]grtlql^l 10+E 7l"Js-tr- 938

Eql= ol-^lol-sl^lE sHol 92EE"I= I+ql^l
,J tlB^lEl+ 8g€EolE 6J.J=+q Cszl+ol g

A^l gE ^J46llE 
6J dl Az] 6Jd ge 1 zlE 4

trlE ^J49 6l/l €+. *eE- +rl +eE.Jol Hld
a| { zl9-e ^J4qq nuzy z}xl"J 9;tsz}4 g
+g eol 6l-21 € ,il+ql^lE €+gsE Erlsl ^l
EI"I E+ol € ags'Jtscl. ulzlu-|-og +-S.€ 6l

+"J S+ia.Hg gs.= 9.lq E7l+ -trEqzlzl
olq4^l qEl= 56lq tslq+A!+ +tgE ^JtC
ql r.lle ^lqEdl= EE6l= 71471 99tr1. A++
E4l+ €.Jq+9 ++lql EIBI^lb qslilg"l^.1 *
tlgg €+Elzl= 9dg -E-ola4. s+a g*. +
ulEEg dl-r. dg "J9 "I*4 6ll.trzl-a .ll^l +4
"J-e Tl"Jol q94. Bg ql4 €"1.e olotzl6l-a E
ts aBcl €d +4"Jol ^l€l6JE -zltr^1. E+q
zl= 916ll -E'^l FEg Eol+d 4"-li a+.B/l\ +

^l-= 
aq.

4gzl99 €71"I rIs]]^l= +oJol zlullr.l f{
sll.JdEE 1999tJ 129 l3oJzlel ^l€ql^l tllg +
91fltr1. ++=+s+El7l 6ll"J+aE d4^J"l Ellsll +
zICEzl*9 ga S'Jq+E dErle+ +g*tql rI

"I dE llE =el= HHtrl= 9l$.194. ulQz| u-l



ol"J ggol qzl 9+E+ gse ,l*zlil+7{=g
rN$z|.+f z| i.s6lr+l z}42;la- 914. ol$ sl+6J

^l= z'lqq E{= 9g + 91ts +4ls a}q +rilE
dEslzlS9 €|+EE +ol= Al7l7l € 4ol s*
ol9.trl.

zliel aN$zle #7J ,Jrlsl= 
"l *+.}zlg €+

:lE ++es Crlldlztl ol+qdEl. utl?Edlrl ?
€H 4++,Zl^I7l +4el lr.J9 +6ldl +9,tr1. +
€.13g q+"J5€. +l6I^J +E+'Jtr-zl4 rl+6l]H
g Ez]H= Tlsl= 7lAyl. €+iql^l +qE "J6J
ol EF wl+= "J.Sgztzl +il:l= 2aE+ ulei.l

;; ol*"J iAHr+ olzl* 7lq+€211tH4l A^l=
=ilr+. +iB4 4+ A^lql^J ol 6J^l= 93ll +4
6ll+tl €e] el?]ts=g ^Jg"l Atl 4ol4 ^d4€
tr}. dJ^l iElTlTJol slolxl 9ctsel tsE.g Ezl *
6J aol4=zl _r-4jL 6l=tgTtle+9 #zl4.J +rJl

7l g"q8lq H tri ,llAzlg.I E]l6ll^l= idr-q
dI ra aol old+*oe ts=trI. +slilgql^JE q
a ^lEl4 4tleE_ 7l€49= Efraltsuil ?zJ6lzl

4 zl?g dl*ftzl€€+iq ,tl.$ ol$$ z|{
zlgql ,J^l= EAq. -J+4+qel "ldlq sl+H!+

"l 4, 4€+ +sl*tszll^l qElS q+slzlzJ z|$rl
.!E ^J*4ql "l? i l.l=.+ zlgg olzlzl 9*9tl
rtl E]ldl +^lz =ilu}. E6J HltstsAl Tlgrlql Es..s-

ag +qBl^lr cgzl*9 Hll+rl €^lHr+ 3l+
9 "Jo} +-a"l+41 €zl lfE,Al +^lE =il4.

-d.g z NEII=

oJ' "J ,J dgzl+ [Korea-Japan Conference of

Applied Phycolosy 2000 (KJ-CAP 2000) To Open up

a New Vista of the Future on Porphyra Biology

from Korea and Japan) ol 20008 19 20-21oJ d
B dllts itzl€*ellol^.1 gflq.

(d+x;g gxt I
I . Taxonomy and Life History
1. Taxonomy of the genus Porphyra (Bangiales,

Rhodophyta) in Japan, with special reference to

Porphyra linealis Greville and P. pseudolinealis

Ueda. MIYATA M and KIKUCHI N

2. Taxonomy of the genus Porphyra in Korea.

LEE IK and HWANG MS

3. Chromosomes and nuclear phases in Bangiales

plants. YASUI H and NOTOYA M

4. Diversity of the reproductive modes of Porpl'ryra

(Bangiales, Rhodophyta) and its evolution. NOT-

OYA M

5. Conseravation of endangered wild species of Por-
pWra(Baneiales, Rhodophyta) in Japan. MYATA
M, KIKUCHI N and YOSHIDA T

tr. Ecology and Physiology

6. Influence of temperature on growth and mat-

uration of Porplryra (Bangiales, Rhodophyta)

from Korea and its distribution. KIM NG and

NOTOYA M

7. The effects of salt and desiccation stress on the

photosynthetic apparatus of Porphyra. CHUNG

IK and LEE CH

8. Growth and maturation of the three wild strains

of Porphyra tenera (Bangiales, Rhodophyta) in

culture. MORITA T, KIM NG, SATO T, SUDA

M and NOTOYA M

III. Biotechnology and Sea-farming Technology

9. Historical review of Porphyra cultivation in

Korea. SOHN CH

10. Growth and differentiation of the blade tissue on

Porphyra (Bangiales, Rhodophyta). NOTOYA

M and SATO T
11. Relative resistance to infections by Pythium

porplryrae in interspecific protoplast fusion prod-
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uct progeny of cultivated Porphyra yezoensts

T-14 and P. tenuipedalls. UPPALAPATI SR

and FUJITA Y

12. Application of PCR technics to Porphyra molec-

ular biology. HONG YK

IV. Comments and General Discussion

trl'g Z SEII== 0l^ll
7J -J 7J (AAlq *4q+)

zl\} 19 z\-2IoJ dB 6llB itzl€94A41.t1
+. .J ,J dszl€."l gHtrl. *44921 ++6lr
+g+td+g qsei, +szlHJ Ell*+ta 6llB

+t7l++qiE d+zJ.J zl€vl E4.e ol+qTl
ol dgrl+g "JP+ql^-l Notoya Masahiro, Morita

Tetsuo (HHzJ<Jt), Yasui Hajime UtiEiEt+), Miyata

Masahiko G*ffiVtFil, Srinvasa Rao Uppalapati (F

ilr61ry) F sBel E-rzlzt +q6l9r., +++ql^l=
€€€ r+'d (+aql), +szl rfH (+arll), 4el
il "1+ts 

(+{}Ell), *pl4 E^lH(+{19, +se^)
4 €zlzl B_szie- +q6l9eq +ErJsg -s,+6I
q + 13s19 EEol gsq9+.

ol6ll+ el+Hq Q+€^le ^l+g olB Cszl*9
714 +Alrl^l slzl "f €+zlel qgl dcts5!+ €
zl ,J oJ^lq"J F.e.l zJ+4.J +4!+ E= +ql^j ol

+q44. q++ dg ol 
^lqql SolA +€s d-51

zl+ +4ql Be qel+.1 91fl+q1s gTalr y*9

ESol *9sll +^lr. Ea= olzl,Zl giol-^.] -J^l=

s.\|6l u|{ f glfr."J a"I Elldl ol 7.l€g gq 49
,J^lE =Ar+. +61 ol cgul+g qtr 7l+ +"le.l
zlgE glol +7l4EE +++ gele+ cgs-tr ol+
qAqq, +al "JB+ trEzlEg d9 xlule T€
alHztql 7lt6l9r+. +61 qas qaqlE ++6la
Fqg 'Jol +d d.J -JE=+q-g rBS, ,J?e]l

elaLtszl 
= +^l= E4q 

^l+.J, 
,JB+ FE d/J

H41E 4e ,J^lE =Aq. f-elr F9tsulr o1 a3

^l= +;l6}q €+zlse Ela + 9l/l 6l]+^la dJ

^lql 
g,q+ Ell+Eel eltg 4"JA +41 "&^l 6ll$

ftzl+*41 ol€a [ol ;j,r]$ u[a] + ^]sE- 4l

=8ljr. 
+slEg dz4l #"lrlge+ "l]4(?)6izl g

dE aEI= "lCl AAH4I ,J^l= E4zl 9*€ +
gl4. ole.lqlE +-s-tsrg ++= 4+H, +a€ i
+ts41^l cgzl$ zl4= 9161 4l aHl= +*;ll +
dzlol ol rj.rlz| Tltil'J ziol4.

S;l ol ds|+g 44ztl$9 -J. .J {zl.{lulu}
zll4zlg 49ql 44 "Je+g Notoya Masahiro i
+, +++g +a€ r+= 'tl-sE- 

t}q 9zlzl zl9
ElgE z)eE *4= -J+vlqzlBql qzl,{ulr} zN

=l zlgda^l= d+619a ol+ 
^.1+4^lql^l dA

9ol 44zlto-s+El +41^ilEl'l zH=lzlgol a€
qHs+ .JE+$ Zl9ol xlt9 4olzll? C^lql^J
gqalHzlql +t!99El ag +a€ il+H'+ olg

n itlE E= a1q1 g_zlzl "Jt+ Notoya r+el
EE6Iq ol*olzlzll qfl4. +dl +A€ n+e+ I
zl= +flEisl9 :tl"Jttrl]E d 9l xlflzlql olsl"il
qe+9 +zl g+sE^lE. +el+cl9 tzlCs.zlg
7l]a4= d4g 94€ + tltrl= d4ql q€zlE
ol ajr|g +d6l] Enzl dq6l9tri, 7tl4*J:E C

49 r.F, ++ 5 {el z}xl qaol I'J6}zl+ ol

grtlzl *4.i+ 4ao}^lE +czl4E a!+, ,J +€
€+^dr+= q"J5r+ ++61 E4= 4,^le.,lBg
dq6lzl 9?.n, E. ol4l atlBftzl€*4izl El

rg BiE ^l5q +1} oldslq ^l€trql^lE dr.
zls zl]<lql +471 sttrlE $tylzl* dg cn4+
7il-loil g-s+ AEI= +B4rltrl= ol€s A*.e.] zl

+4.J +'l2l9ol 7114+i dqql TltI +.q6J 7l

=ol 9fl+g .J4Eirl e+g + st+.
+61 ol=B *alzl=qlzl EllB ,ZlqE ,J *^l*g

7j6+^l7la-, SE Fzl9 a, Elq 7l++* Fg dq
^]71tr^j =4+ 

6i+E !_g + 9J9-'l aE ol€a
itltsr+ ;lBftzl€+4i zlE^}ts=E zl=4.J
e4 flol= Ezl}alfl4. AlLlTl o1 eg9 zl1oJ4

-eE oJE+ *Azl=qlAl 7l^la- zlzl t.35 4=U



y*e C€- (6J+E Bll44+ F)g +olE tzlBrl
fE.el +B+ *€ql r"l*9 d6l9trl.

6J5fr,zl"J ol cszl+€. Al7)e €+ eolEs
+. "JZq lt+.E C.szl*olLl .+lululzl. 7l+g +
gt$g ,ll6J6l9r. ol4ol qql gdqq +' .JrJql

s++olE rE= s+ElEl-€.e 166qol q+ gc
s+ € + glzl 9*9zI TlEllsll gtrl. 9B= ol ds4
€.ol 9449q Bdg gJEl^l El4ol4ol -H_'dol q

9,4r aJclE .l 6J^lg 6ulalr. Tlqi),trJ gzls

^1ts 
:. ollts.l zl$ol qq"I ")A+zl. trl^l .Jd

6J^l= gdl Ea€ olzlzl 9$-q-41 qqBEZl +^l
- iltr}.

-d=EF-+trJ lll 8 el Workshop

"DNA ^JgB4r+ 4+q EzlZlF'g +xls 6JE

=+qlsl ul 8El Workshopol 
"BrllqJ 

*Fd€
d++ 'f ^dgqt+ *F i*gE- 2000ts 2A 17-rg
9zlzl +Bcll q+r.ol 

^J € fl tr}.

(dE^lE g8)

r ulul{gzJ+ (29 17.J)

o Bhattacharya, D. 4rl (Univ. 1ov72, u$tr) : zl4
A€ - A molecular phylogenetic perspective on

the primary and secondary endosymbiotic

origin of algal plastids

o +d"J Ei^l (+blrll) : Moiecular relationships of

giant kelp (Phaeophyceae)

o Hara, Y. +^I (Yamagata Univ., Japan) : System-

atic relationship of unicellular red algaei from

the phenetics to the phylogeny

o 4oJ+ E^i (^lgEll) : Phylogenetic relationships

of florideophycean algal (Rhodophyta) based on

morphological, ultrastructural and molecular data

o Zuccarello, GC E^l (Univ. New south Wales,

Australia) : Molecular studies in red algae; from

orders to populations.

o lzlrt +^l (€Brllsll) : Combining different

data sets for phylogeny reconstruction

. 9la* (2€ 18.-190J)

o ol9il E^l (^JB*+€+i) : DNA extraction
{-^* -l^^^tlulrl drE,4c

o +4€ +^l (^lgEl*l) : pCR and product

nr rrifi nafi nn

" 4oJ+ E^l (^lgE}$l) : Automated DNA

sequencing and searching databases

o Bhattacharya, D. Ei^l (Univ. Iowa, USA):

Intron in algae and fungi

o $*}f E^l (+Brlqfl) : Phylosenetic analyses

of DNA sequence data

o 4*olsl :5€ 12-13oJ oJ6lrlls+r.ol^l +21 s+

++EEI 51 71 4 qq +tl ol zl ; http://5"6ug..nu.ac.kr

6lloJ+E Eqlel ^lolE 7l=L

o ++q4 :59 19-20oJ A*+E zl€+a€+g
ql^l +a^JEol5l, ^JElolslel +€ls-e. +zl €l

€tsgt4El zl]sl

o +a^Jg+q :aJ*4qi ^JBr+qr+ -JB+r+
€+ds +5lg+ 'ld

o 4E+51 :48 226J,rl-$uN$la1^l +Zl €t€g$
419 ul]4. 89 2s-269_ 219r11$ra1^l "4g+
EAq CElq" ?ale. CszlS 7il=lqlC. 4lszl
++ql ol 

^l 
; http://66-".Lmu.ac.krfplantcap. 6J

5l +q "l zl ; http'. / /\ric.postech.ac.krl
o *.lElsl, ftqlg: 59 19-20oJ +t "; qg+

€ q9 *Fe-E- +g+t{l+g egql^l +21
q+"Jgql9 ztl4

o +B+td*.€: t€ td} ++d]oJ4EdlEl ++
o_e. 5€ 18oJ '+71 ;lloJtrlsl4^lul=. F*S4"
"il +6J ^ilElLl 7l]4. +sl6l^l;httpt//www.nfrda.
re.kr
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o q+ql4r: ql*4slxl+ xl4 ";ll"J'+t$+
cBdlEl"Tl 5€ 26oJ qSzj$aalr.l zlla4g zl

6J. dEl +rl o)z); httpi//kosfic.yosu.ac.kr

o Intemational Phycological Congress: zl lz) Inter-

national Phycological CongressT| r4 49'fessal-
oniki9 Hellenas4l.rl 20018 89 18oJ+El zscJvl

zl zl =l € 4. zl^il + ^lBJg hLtp: / fi ipr.Sio.auth.er /

=0l+6189+il+.
o Intemational Seaweed Symposium: zl 17il Inter-

national Seaweed Symposiumol South Africa9

Univ. Cape Town4l,! 20018 1$ 2$ol$rl 2€ 2

lttlz) tll4€tr}. zl!l.'J ^ldJg www.uct.ac.za/

conferences/is s, IL E IS S 2001 @ bot zoo.uct. ac.za€

ol+d'lE .J + 9+.

:jiiGilil
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Z E E (S+r.}stjl)

ilzl )olztr *g 50q 71, 7++ €+izl .E-q €^"1

€ "Je!+qg ql7l"J Tsukuba €fE^], ol + 7l*
zlr olg;3 zzlE-,8]]+, +fl, H*, FE Fel +9.
-tr Ezl2iloJ +g+a€+a?+= *ol+. +4+4ej
,-l+ +4*€zl* ++9, €+?], n+, sl^d5ol oJ

eql 9E 4qs +F Hal =A7lA+, 
zlzl= P

zBgql^J ?JAl= 1-2Hul dil 'J €+= 6l= tli
olzlro|Q. rtl+!-trJ 9.IE 5-689 -JE €+g"l
B+61/l gsla 9lHqq, oJEql= -s;ll d+El *
€zl 9*9 *o.|4. ol €+iql= +EoJ=ol elE.J
o-e.= 7l+ y+gq, El]E 15-208 Auzy +E.lel El

i8i/l oJ6lr. g]gq, +8, FBol, -a+, olo47I,
El+"J F ^l2l 4Eq €+gol -r|q ^l= *E Eg
trl El4ttrl. += 1€ t'oJe ;Ja4qzlBE s+Hl
E, +qzl 2E +qlg 9E4zld9 Ste-tellowB

! ;j$r|fleq, zl,.ll= Fa] 4i+ ++oJE 30q

€g'Jg aoltr}. €zlql v*9 €io]^J5zlzl .s+l
ElE, +61 60qBe ,Jg 4oltrl. olE +qlE +4
+4q j1g*+g+q 4+t6lE +g+a€+9,
+trl+g, tBd+4, "J+€+i, a+ql, q+ql,

+tql, {l++BEll, oJalq, +l+Ell, €tsql, r}gEl]el

€+rlEE s+€+.
"Jt+ B +A €+i (http:/ /14',**.nies.go.jp)ts a

Zl €+se4E,7)aF.+, €721fl 'J ++ss EI

+61_/, €+=ea1=ql zl+, zlq +ArE, +lAoJ

dc:-E, zlag+_e_= ^lgl+a, +a+q, +aa
7*, rllTl+4, +4, EoJ+a, +4.^dg F o s, €+
zlg 'J ++q= zl++a€+dEl, +aaEdlEl, +
a€+dEl Fss E49q il4. +AA +a.l €+
zl*gE_ 250q€9 €+a €79 E, (H.J) zli"J
tsB, (+) +adEl, Tsukuba, Chiba 4149 s.++
d+qlqss+El +d€ sl^J F E 1,000qBol .J

6lj1 9l= zlzlt, EloJ6J ^I+=9 OT4golzlE
61tr1. ol S+ig *de olEolE izl, zlf+9 *
444E ?Cel"lzl zl+g++, 4ol9d, *l?a=
g F r+.J61/l HEI+cl uls-l:= 7€99 zll€d
ol flu]izl zlitlr, Fal zl?$rli+7} ol+E ol

= 
.&^1"il= ,l€ zE 6JHzl a+.sE "l€r+ Ela

qlrl frzigl9 Fg +4al7lE 619+. €+i9 +
5l d.C zl*ge oJ34l Kasumigaura Ere-l dBF
I Hlt6}q Nikko9 *g ql g^13 ag zl+ql 9l

il+ +e, qlTl zlF+4".F, +zl{}9 4*ql ql= zl

t)++i F dE +,e- +aql 4+ +AaE +4"J
g €;<l4q EIg qlEl{4 Bl,ti €r|e ^l"JoI2]
Szll= 6lr. 9lq. =l+q= "l€olE EllAlsE 61ts

.JElrl +rlolzl= +€6lq aE+4 +Al.+ql-E €
TzlSol +q6ll. 914.

.lzl 59t *g zlq+Art 4l zllBE.*f ^Jrll
+4e+= Lab9 ul4e^l +E Ei "l 6ldq ^JEi"I
utl;J €izl olfrolzl:r 91H4. €+4.Jzl= 19608

+El .JE ++q4q oJoJzlE 9el{l Watanabe

Rinji dd9 4lzi'J +4qzlrllq =dq er 
=d6J

40Ell aHlel 'Jelol2l9 (zldf) Takamura Noriko u}



^IH4. rE tssJ, Takamura Kenji Cd q^l €74
E olC^J€.e9 ++€++o_e ++zl €+del +
s- +^lql gE6lr 91H4. -r-L171 "J^l+ 'd-^lqlts

iE Fukushima, Yasuno, Aijaki, Iwakuma, Hanajato

E^l F zl+e] "JSB+^JErlqg ol€a 7l= +E-J
€7zlE4 +41 €+= 619.l, +Hql= Watanabe,

Nohara, Kaya, Hatakeyama, Nojiri, Nojaki, Kohata,

Hiroki, Kawachi E^l F ^Jrl]dEzlSr+ €+j/+71
+g6lHElJ. 6Jtr1.

rLiE S+dg 321 €F (Fukushima 4rl), *
? (rato, Ueno 4rl), B+^ll+ (Satakeqrl), +^J'l
E (Noharatsi^l)E' +Cqq 914. 1471 717) 4+El

"E 
+c..8€.sl7iE Xie ul^lB (zhuge, wuulrl)

!+ dJzl 4EA ++€+71 {lsJ ?o1fi,4. E. 4s +
egs= Ihomori €9 Towada zlgnd (HI€'Ji)

"il EI.J ii^JEllS7, KasumigauraE (r+€"Jg)el

$zla\, A€9 q+71 fl= an (€+a'll), 'JE
dErl*el rJ4€?zl ddJ +olH.4. +++E +€€
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+.J aee dtgtrl. IL+ 1998H f€il9 €tql^l
zl99=- G. breuisulmtumll i-€ElR4a 619tr+.

gulE-9 ^ldg Haywoodzl EE+ Gymnodinium

+61= zlA^Jgg Ell^JgE- €rl, polysaccharide, 4
i;i, +^"r, +zl^JE-slzl =^l= F6lq +€+ZlE
+EtS ziE-ql 96}tr +4+el"I^l =€61'1 9lE

fral^l Cochtodinium4 if d d= Cochlodinium €4
E rI* tr +2171 9E a9.e _Err.Elq +4+4ql

^]E 
6J+ trl €+= E+6171 96lq E++!+ +El]

4 ullzl 
"11$ +sr14. ole]+ de +4E +4lzl

€+^l5ls EE6l7l 96lq Y*9 4iril+r+ e+q
4lzl €dal .q+9= dolrl.

2) 45"J8el ,8al .,gE|] "l g€EEl|

El+ +zgi €+}' Anderson9 olul MaineEJ9

EllAlgg Alexandrium.rllE es. 't ^ig ^J4ql
q8il^J d+zl o g 4.rls|!. 9t+n 6tH4. real-time

Ee oJ+91€ olulzlg ol+6lq Atexandrium 44
z| olf,sl:z flts d4 rl^E. +}.e+E +++418
d€! =^l4q 

ql+.e  l-^E +_Y.=^I= El-n. 9l4r
Eitt+. r"I el6ltr +9, H, endogenous clockol ^l
a_E g.ols+ "ll+ "Jd6lq ^llE ]$ol 

^l up-welling

/down-welling4l 9;X.rl Alexandrium 4=zl BC€
+ 9l+a t#6lHtrl. +dl €oJ"I es.6lr. 91ts ^l
1.F= +a4 .e_oJq el6l^] 4a+^Jq Hl€€ +
9l= H]€ql fdol 49 Xq ile Alexntdrium t\l

^F= 4=g^dql + €6.1€- El:lzl F6Jqr 619

4. olzloJ E4l= 4ag^Jt+.rllE +zll= r*ol €
+q!. glzl'J olzlzzlzl +4'J 4A4€- * +:il 9l

zl+, +4+49 4*g Cochlodinium 4=g^Jql ql

6ti^l .J*9Ce1 zlE_el ^l^E Ese+9 +21= d+
49s €+ =^16l= 4"1 ul+4E z)ee -ELoJ+.

L = 9ll ol9 narrie Daleg Str*.21E Eolql 9;J 4

=9l8cl+ql 
ql6lq e.l+dg 4l^16194.

6JvJ, eeoloJils rllo-19 Smaydats El+og oJ

sx^l z+g €-7l+g ^Jcqq ++ 4=^Jg9 d1}9
zla^lzlQts +"leS ^ldg Baiu,+. rol el6lE

El++Ee+ 44cg +€+Eele-l +21^lql^J E 50

% ol+ Ai€r+r Elgtrl. 44rJ a. tamnrense, G.

@tenntum, G. mikimotoi, P. miuns zla^Jgg ol

/l+ €6J EIEqI el.JBtrl ..Islql +zllalzl €tr}=

^Idg +ql.Je gEtr z#ol oJq\}q= 
^ldg

El++ ol+ ololq9+ _H_a= 619+. $oil^JE. t
#.J El-el eol domoic acidE dCal= +++ P.

multiseries\l r]loJ El*gr ,?t"t1 r11ai €+4 +d
^JCr+E 

g_S.ql^l € ol€.9 !zla1z1 9+9 A+ ^l
€+ql Elslq C*ol €z]d €qzls-e. d"lgol
domoic acid d^Jql 'Jd+ +Al7l 9lE zio_a -S_a

6l9trl. ul{ zizl*.Llo} EI+$ RueE €ol$4
domoic acid CCtl9 *+Cg +zl4-e--e +4'flq

olo
E-

-Zl 6I
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gss e +ql r]l.J ^d*C4ql $;;! $fz| $$al
d6J€ a e__+_ !_oJq. +4+4E Cochlodinium4l r\

6J + q .C'Jo;} C*^Jq ElTlq+ €7zl ^l+4s
E_ a^lal €.qzl 9lg ae-a !-"Jq

+*ql^1ts 1983€+El 1998trzlzl 4v7l g.Jg
'7++ dgol rll.J El+, rJ+.*, +9, geE, €'"tg
5:r+ Ag Szd"Jzl= olz-l6J 4=dg9 e$'s+ €
$ol 9l= z)98 Yin9 .trJ6J ul 9ll, oJE Yam-

amotots +++ A. famarense zla E'J"dg ++€
Skeletonemn costatum4 +t, "Jtg!+ €+^14 g

'Jeg 6194n 6194. ol B-a4l 96lE 4 tarrnrense

4== +€-€.e.leE"l+ =r+ 
aol olr+d^l5lts- t-

g+ A. tantarense 7l];ll+ € C "I = € 6Jg El,Zl zl

*oJ+r 6lqq.

3) HjEllalo|.e+ ,i|,re aJZl

;loJ "l.,3gol {=BC"l S9EJ f 9i4ts -u-7

= 
olEl s4 d+q €+7I d6JqqA+. olHql g

$.€ Ul+ ? Adachi9 .E--aql 9olfl Alexandrium

.rl,^.-E €Cg +4^17)= dlloJ El^8€i (Alex-CFPB)

g E46lq 165 ribosomal RNA +d^lE 7l.JEA

= ^l+6iq 
g ul.rjgol proteobacteriazJoll 4alE

+.J ase Elittrl. g g.szl= Alex-ctrPB Eld+

s Atexandriu^ xl/:9 €c "l 4=gdql 4ol +
q6I= z)9-E- B-,r.61Htr1. ol/l6J ^ldg oll+ +El

+r ol;lzlxl !--r:.9 ^l6J!+= +ol+ .E-.a-a^l 4
4g^dcl +qdJ f 9]9zltC, ^l^E €^"rg +d
^17J + gclE -U.a= g.rlE_s 

^ld_e *44a+s
Cochlodiniumqi tllaJ ElCgq4 E7"'lez} 4"J61

z1 =^lqqot € z)9alltrlgtrl. €zl"I ad9 F
4 €zl €ol g$!$.ul. DoucetteE G. breue€ 4
.J + gl= ^iltg B^l6l9n, KitaguchiE "Je €
.Jel 

="J^l*ql "+rll-J sl^l= a46J Heterocapsa

circularisqLnma *41 qloJ +a^lt (EHK-1)9 +
elalErl ^J*t}Ql. 6lH+.

ILdJ oJgql^l "JE*ge. oJfi,A cnattonella an-

tiqm& +ag + 9E Cytophaea sp.;lt9 Char-

toneua ^ll.E7l 4ql'JEql EgoJ + e dltol =lEl]

1300 cells/m{-e, -BoJu}a 6}9q. GallacherE P.

multiseries =.i ^JCg ^lfr. +'J ^l 2-II5 nlrl^l

+7l5]qa 5194. ol;-1fl iN*^iltr+ 4=^JE.!+E
€+^"iql Elsll^l il+ i+71 "ll+ ggfl di}gq
"llo}olEl= 4rI;J CEll2l t..llql^J El^J$,4=^Jg

E! SqE +6+4ql €+E 4= 6JsJoil^.1 {l6J9a
9l+= ag g + 914. lE6J E gejql^J EILIE

sessiong-f, €€6-J "J+ d^jzl4gE- gzl"il Elld

94ol ra€4 olgel zl4+ El.^JgrJE *g4+
ql ql.J,r1lE_s 9rlzl dzl€ 4o-z -H-.Jq. +El+
+ql^.lE Cochtodinium ,9=^lt"I Ell6ll^l !-!.+
tsl glzl+, zl+4-g-.tr. €zlcl r]+ d6zJql sTzl
3-9a] S"J9= ElolEl.

4) ^HE3 +f €al

Lewis9 !--aql 9olE Ciguatera 5AE- 4€, )'l

',"1, 
ql+"] "ll+ i-JEq, olF9 sodium-activatorchan-

nel4l *€al= ase 9s.61-r. 9tq. e +4.E oJ

E. + 30e,rlolol z}{ v*ol 4e}4a +q dazlF
oil ,l€4.J ase 6lH+. +61 e qi= Ell€*r+

"JE(!t 'l TlzlH-olql ^l^16l= GambierdiscLa tox-

icus ECF9zl EllsS"J+g +s tla215oll, oJE

6J=ol4 TIelEdlql =€sla 9]= +^d+e AElTl+
ql^l cTxzl'l4r]4r 5lHtrl. tr+4^l +ql 44 +
^dE MTXe+ CTX-g. ++qq, E +g d6l^"r 

==*l5o-e 4F9 oxidised isomerase 5.i41 9;ll^l
cisuatoxinge H€qq qlrJol q+E d?alE ol

e+ +e +^Jol gE€ + gltrl:z 6l9E+. olel ?g
+Cg Ei6l= olHee A, S, ++g ql^Joe dB
;}= drIElHr+ gql^-l t#6J ^l€+ Lll4l^l sodium

channel assay-E-il d'l= %LH ol 9i4n 619tr1.

*s_s= t'}?l/6}^tl %lHg ol+Blq B +i= e

=EJ 
Zl9ol4l Elit+. 4A Cochlodinium )l^l7l

zlel 6l+e g^"iti"il El]6ll^l -H-.]16J Et 9lFol, .J

ts, irdilg, 4l++"1^l= Heterosisma zl4= q
+= ql^l^l7Jqa olul 5LIE.J ae €. +ql^l g^J

l5



9= gCtAzl +q€E}.a Trickol !-.4+ ae-
Cochlodinium il^l7l+r+ +^l+ dol4, g BIql
{E brevetoxin4 r?r}o}44}€ $oE- Cochlodinium

il^I7lz+ol E.ll6l^j 4€dJ €9zl x1g 4o1Q. :.zl

+ +4++ floJ4) HeterosismaY ullE 
=€6lr- 9l

,.l"J q+"il 4rJ44eE- il^l= ++^la "J+ +
fllal f;ol olulzl ullEol trlE 44 +t+ 4"Je49l
g+9= El"ltrl. olzl6J E7IE d.tizlzJ_g-_tr_ ++q
+6ll'J +ol ',JaqE zlql gltl],tlb 2l+2J"tr €
+71 5lqol qa, €21"il oJ "*+q +4Ll4ol^lE
dE 9l2l a^l!+ 9.s-21 914. t<han9 -H--!.oI trls

4. C. antiqLnel A+ 1scoil^l tslloJ€ +ol Hl6ll^l

25"Ce ECol 2un 4E +}'qH, Marshell5- 4E"+
ql 4r+ 5C ol g4A + 9l4a !_-r.6J El 91tr1. ol

"le +€^J^Jol {}a4sE|+ ^JEq4sE. +aol
ql+ts ag "J + 94.

6J€, Bargu9 !-rql 4Etr 1^l+'& ag^I+=
7,000E14 4E +4+= d^l6lq ^ls'J domoic

acidzl 0.02pe/cel19- +44q , Pseudo-nitzschia 4
col ,Jg a+ ij^lqe s6.la +r+4r olg4.
3g^l+E H9 lz1991E domoic acid*9 whole

$Spg/gS, €4 Q23pe/d, body Ggpe/ilE= +4\i Hl

Eql, q4+9lql^l= ].4pe/ee=. +4+^'l e g-E

z|ts domoic acid ;l^lelg 3.7ps/ea €461= aol
++ ?^ +qil 6l9El. EoJ EIEE LefebvreE €zl
4lrl domoic acidzl €€€ z)€ Pseudo-nitzschia4l

TloJg ao-e "Jg6lHtrl. *gE- .$,tlzlzl-o-e- I
+ss oJ6J r]617l r*ol 4=€ z)eE -trol +4q
4ql^lE El€oI *zl 4 €7zI t*ol daJ9qoi €
,) +v+.

5) 4=gl aJelel q6HA# ql^4

1999E Zl++ HJ+4 €'Jolr] =lae- Cochlodi-

nillm 4771+^Jqq 'J^l€qE ql^I^laq-ll Whyte

= H-r.619tr1. 116ll.19 E 2"-q+ gzlolq, 7l+q

"I^l "JC5] e +g z)olzl30-45pn, $ol 20-30pmol

L+, +fl+4 +!+E Eli Eq Coclodinium sp.E -E

716194!, ++. oldql qldl^l +4+4 +t+ +d

+4 a^l= F4q €+e zlqolq. €q 'lqE rrl

+qe +Cd€ 4+1,200 cells/m{4] l'=^la a+
278 olr+lql ql^l7} 

^{Aa_,3,400 cells/m{9 4* SS

e oll'.llql ql^lqzl +/d99.tr1. r/]+ 1,000 cells/

n!,? Z4t)rJolqlql 20% AE'JJ el^19H4. f?4^J

€zl"l Eild lt44e-e 7lF4= e6l^]7.l4+, +
7l^14 44^BE.ol 7l+4 *4+s.e aoJ6l^l *El
E-+ sla qlrll +4. s.+ El49 RenselE zla*
xls.! zliel "J4tl ol5, Eol ++, 471 €61 E

"Jzlgziqlzl fl*6lr' 9lqq, *se zllol zlfl
6J +E= +s6}q ,,JztjE} Zlqss zlzlt- 9lsq,
€zl"I 4g zl^l='€-ql Elxl.b €6"1 q *.lq+"rl
ElrlE ^d4q4 a^l= zlzlt- 914:il 6194. 49ol
o +^9 Jenkinson9 N-acetyl-L-cysteine4 ethyl-

L-cystein ester El6JEol G. mikimotoi* G. maeuel-

onnense4l ]*zI6'J + 9lE +g +Elgolq zl4s
oI+ 4Bol€ o.s-s dlE (Ej+)/E H+ql aElTl ^ggr+.a Bj1+ El 9lEl.

=-detz 
+ zel^lat

e slEq +4 + Y4 de 4E9 zl=€+e-l zl

qlaJ +Cr+ ++9J t+, +"llzl4e+ 5az1 .14q1

zl +ts giiol ?.rlgF-tr_ olql ql-J Eil4+gol €
ddlr, +E9 ^llzl+= +4ld}71 9l6J itTl qE +
:l g.qc ol9,trl.

traX 449 +dll 4=oI EI+ +dr+ g+.J S+
t}+g tsE, +tE ^dilr+ AEtTl Fe .JE, ++
(++s"J), ++, 94€ 5 ol^loI +zl9 *Col E
olzlr go fr :r=ellol 5 4zIq+Elol Hls.e1 "3
El3 F gqEll ?H+71 '; Bolqls.l4 EzlSE '*
g +dg 44lllr gl9+. +€ +dllzi4 €+E +
Hql^l= q4++AE 

^J^"it+ d+'j d+B^4 7l

€zll*ql ElEr+ il+qql^]= +4E FEflel el+
-Bts 7ll"J++ 'J 4+q +4= olzlt Pfisteria *
el 

^J?-l 4 +€-+ €+q +4€. +-a g.lflsq, "J
p"l^1ts ^JEq4 4=*zl zl€zlts €+= +d4

og
Eil
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o-s +A6Ia ilfl4. +61 ^lle$ +dl + (+,lrl
E 41€)t+ ^ll-s+ 5t (PfTx AZP)9 +4, dlzl I
4E?E #E*219 44+^J^lE qC, S++ +
€ B4+i, "J d(Fe)ol +iCC4l plzlE qC F
.il +.J €7e-r.21 9d9 €fltr}. +€ elz s=
4zz;t1 zl++A fl4E+^l7l€9*, Test r<itr] ;ll
oJqlLlzl= €+ 47)++7l7lqi ol+6J zl€els.
99619+

E4n 4=q fdl4=4 \zzy q'I+ ql^l= E
E ^I%lel 

7J7tvl^lE gEg +i1 g]= dcql El, ol

= 9ldJ r.il24€+ €4-U-rz1 y+€. +C9 EJ9tsq

ole+ ag +^il= -Jqg tl+r+E +ae a6}olfr,
+. +3lzl4 qdlE *zl3l7l 9l{l .lE}+4 +4lrl
+, "J.la 116l] Azlz)fitN+ "; +49 €Elql ++
€7_!r_7= olul zlfoll +d14=e+ 5i Ezlts
HIE^I sjladlol 6l= +714 1+Al7l q9+g "J^l
C + 9]fltr}.

,Jlall B9el9 -JE +^l g.s^dol r4= dg "J

46IH+. ^l7rl^) ulfr rr=eilol o*4, gE,:el
"J, E+ Fal.! z|46lfln, g|ee El+(1021'), blol
s47l*sl+ (1t211o1 Zl4lC 4lqol+. r4n oloJ

.3c, cjlr|=. €'ol +ilEl"Jg grlo|_!. qlq. Eslel
*421ts s^lrl^lY 30q Zl lzlqlrJ E 300q8 +
+oltrl zlol olH ElEql^l= 50q 4+ 500qBse
?zl9fr.l *e-es. 7zl 6J z)eE +C€tr}. !E+
slg€ 4l=l+ E7159 4*4 €fzl -J +zl E+
6lE^l +4l4ql 'JAg +i1 ++4Fq .J4€"1'l
+aBd r=qs. +.J9 EJg + 91ts Zl7l7l 4tr1.
q4^l esl9= +,161= 4+,Axi^J, 4=€T9
+slzj +d!+ +{4 €+EE 'l +Atrd r-qE
44ql =./1 7lq+ zle-E- "Jtscl. ol= 9l6ll^1ts +
{ €+g/88}, eltqE, E+q+€ Fol g,s6}-L

^lg2lq9 =B16]]01 
6JEl. ol= 9l5l^.1 c+, qlq.,

€+ie] +€ dE7I5e. zl#+El g_s+ g€- 21

q6ln ol5 +{ld}=rjl !l!-e.E_ +E Eq"tlot
6Jtr}.

=sa3E?A ASUA=

=dgactEl
"J 

:"ll A (+g+a€79 f€ul,^Jgr+)

l. ^]E
19951J Z€ zll8zl a4lxl+Elgoil^-l +Tl,<lgq

"l^Jg zlgE E=, ol+ "l +?.1E oJdc a+_H__= g
.J +El4 rI+EJ.Jg u|fltlzlE_ EJ"il tr14 19%€

12€ +a+= El^dg.el "l+, +4€+'t E4ld4
Ell*%L"Jql +oJ tsaE +BElq +aC4ql g,s+
€_u-zleg +4el *z"rpl^JE Eil49 €.+zlHlg 4l

*61= FE i'llzl4"J B+= +B+AS+gql^J +
6J6IE+ 6fH4. olql lrl4 +B+a€+g"tl^j=
1ee6E+El +AEl^J€- +t+;]illZl ++ "l gSS
73 2zt)EZ +iJ6lq +A"1.^Jg+t+4 ^llHg
++61-]r., 19978+El +A+ +,s_ g+E^l +laEl

^JE +t+4^lBg +d6ln ilq,
+B+a€+g +AEl^dg +t+4dlEl= ila

eol.el ,lZl4ql ul^J+ t+ 4 4lr+4.e- *Z pl

^J€-g ol+oJ €.izllts zlHIg zI*, +a€* E +
4E:I frts El,J€- Eil4€+E 7lH} xl*, /dE-tri.J

dEE "f ^JE.JdCel4^lql rI+6lq +49 ^JE
#dz}g't ald^J +Bql 719 'j "lcg+{ +a
44ql gs-J 4ts H zlEel +4n14 ++9 +.s
itl *s.-e 611 9lq. B dlElE +4 rll^J tl^JE
g dlfr, t+, 4+, g^JFg F F-E El^JgE++
ql^.1 +aE4lsl +aol 9l= {}€ul.dE-e^J, cl=

=E +{gg€"Jol .El= pl^dgie- +4€+ €.J a
+, ol4Elg"J HJct+, €+tlil] g^dt-E-, +a9-
99 zl_szl 9ts r'l^Jge^] +='+r]lC plrJ€, F
€*El zl$ a+, E=g ,z'l.s^ilt, zl44+, q+ "l
4lzlE;]49€ ul^dE-e^l +Elc/.1t, gat, 9^J

=el,zl 
E= d$"+rl4 g^JFg, €zlt;l4g €zl

^J.!ln: Fg EI^JsE 611 919+, +B9l+ rll+ +
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zplcE.g +4=- F^lql +d6le a"l EzlFultr-
E- €ztl El^-il=.+B6l= +C4ss 74;1r il4.

r+z"l= =+4n 6lE El4ql^l d21 B + 1]ts

Elqol+ r|?.11 F9 r]]€ 6X4+= trlg47]] qH.j1

-fql +d€ Hl]oJ"l+ €+71 f*"1 alsJg"l *4. :
al+ 

=41 "J?9 ?zl4 tlfiFlel ar+ ++Ael -q

gol #461 C+98^l 4=€tl, +=€+ Fq El^l

=+E9 Eil?+==4o1 $zlrl9l 9ll ol4l ale) ul

^Jla+ql +6J +dol $olzlzl 9fln r+ +fl€
uNolzlfolu| E4zl€ Fql ++ €7zl t+ol d;J
gr Ll4. El+, oJg, +B F ddqql^.1= sq d
+El =+ zlF!-=^l€g S€Eia glsq 5d zl

=, +4€^*, B=+ +A, ol+El 
=r 

El^l=+el +a
€ €+q g,q_Col QF!tr^l u];.l=fri9 zlF-H

=^l€ol 
v*ol 4?9r tl= d4oltrl. 7l++ +E,

fzls ol+^J+ €:ol +4+4el r*9 -ftrld9 zl+l
oJeql^lE Br,q 138 doJ 19$Eql .Jg +B+a
€+i t6loil El 

^J 
g2l F.Et=^l € (NlEs-Collection)

I €g6lq +=. El^ll=+= E.l"Jee ZIEB=+E
+d, E+ 4 eoJ6lil 9l+. NlEs-Collectionoil'tlE

€zI ._I600q+E El^14++= B+, +q6l-r. il-q
q +al e4+ !ldJ.ol qqS B4+, e+sJ.E=+ F
E4lgql El^]14+= 84, ull*6lq g,q6J S+zl

="il/1 
E*EJo-eAl y+e €++.lEn+= 4F:il 9l

q. -1 44 "Jeg +a€Alg'J4+9 e+, +=€
+ +^J !l7lq+, B=+ +i, 4= F9 El^ia+

eoiql^]= dEZl €+= 1;3a|-r 94.
.Jer+ u|4lzlzle Ei+ 6lA fel zl$+ql^l

7h! *g fzlsg er 9l= +4+4E A+, qE

€"14 Er+ 6ld9 +=€al 'l €"JE 4=€^J
5 t+e Ezlzl g/d6li1 9lq Y*e +€ €+=ol +
alq:r' ile+ €+rlltlol q= aT.rlEE gz+,
!L +4, ulolalirl qel+ol Y+ol €+71 flg6l d
dJgzl e*E 4Azl B+. +fl+4E +^14'J 4+
4lFB=^l€g 1995H Tgql g+€ +EdlolEl^'la
+g6J r+ 6J+rlslTl€€7€ Sdzlgdq r?dxl9
sJ 5:ol gtsq, +qdl*El*lafr9aJ9 €* .z *

alrflti 4fr71E.LzlE ^ls7l 
q= dloJ=ul.ql=Fzl

ql+eoln -?dxl9;8q A+ +s +=+s ++9
q 9.lq dzle +a€tlol+ zJa, +re+ +a€ E
:tl =t?E *€€7zl5ol zllol{ o -a +46}q €
7q1 .rl-$ul.-r. 9l= += +-ss +44o.a +Elq
r- ilzl 9,o1, $-s.tr "]"14 4d B4= aNo|;|zlu|

ae +9 ?+sI^.1 Ezl6t= HZs+r+ E qHzl

e4€ ?Eol +4i5 'l "Jq++ee .J6lq 4
dq= *El7l zl+qa 914. tr+4^l ++aql^l +
gq= {zl z}zl =+ 34lel a++ dla4.Ja'J
izls +#g 96lq +flS+9 gCglql g+zl'J

E4lg"J ul^l=F9 41214.J 'Jq;lAl9 ++ol ^l
?* 4zlzl qq *4. olql tr14 +B+a€+g +
4"1^JB +t+4dElql^l= 4+d +4Elltlg.e
El^'l=++= d46lq +4nl2l= ++61H4.

2. EJ)JtrlgE 
=naJalClEle.l 

7l=

+B+A€+g +AEl^Jg +t+4dlElE +,s

^lBql+g Q|4"1^dE t++4, +AEl^Jg+€ xil

Hl 4B+sl, 3-4 ' arl "j ol+71+ 4+se 321

L+E + glsq, 
^i+zJ.J 

.]l*o-e= +!4p],.J€. r
++4-a +A+€ El^89 t+ +zl, +.ll +AE4
fr"J pl^dg+el, +a€+= 9+ ]t=t++A7l
1lr, €4El^JE +€ xIHl 4B+E-le^l g dlElE

+4t+E €E+el 'f oJHl 4*nl4 qB, E4l4
el4plrdE 4u-S4 '; 41+dZl 48, {!zJ"l/dg+
et 4+ zl=, Ht"i, 4lE, zl+4-H- 'f d*421q8,

=El?"J ^J€-oJdcg4^lE +aEl^J€- eot +€
g+€ 4.B+el Fol ilsq, Elcg 94 ' arl 'l
olszl€4Soe= {!{pldE EAzlB9 s=31,

s€ ul iJ-3*?d 7l=48, 4 E+nJ, El 
^J 

E.+a es,
c+'; €+=^1, *4zl€, tdc r3zlzl+, sg+
a,zl€ 4+ 5ol gtsq 4 ^lgg +ZlEe +4 +
q ilq.

€zll €- dElql^.1 +4+.J sz"l^dE?ts i'lsl+
€ '; zlsdltol 82+,4++€ g^JFg li, ul't1

a+ 71+olq r glqlE zl+ +d 4 ts4zl d;J

z-"11

+fr
4:

€€r
Elqz

E-r-i

141

f^11 t

zl zl

4:
z) 4:z
'l- -

o r-L
Etr

fo-

4},

EI]ZI

zlE
ft

giq H

^Jg-o

^d 
EIE

z:
^l*l*

4.+<

t! +i
-E- zl oga-

utE

=i
9Sc
otlJl rJoot

Acces

Qlotr

go.kr)

=;
I

t8



+ql il+. ol6ql^l €zl zl* +d4ss itl9r
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€zll zl7^"141 Bol9lts 7l+ +++ zigse CE
zlg +61 El^JE4gg +r 91s4, ^llZl 4+ql^l

= ^l+g ^J=-zlgel +!-, -H-=g 916I g^lzl6J rL

qg a+d-r 914. ol/l-J +4l4.ql $411i +4+
4E ^88tr1*dtr+ "; ^Jg"JdCE'Zd^lql 

rll+61

q +49 Ctrfrdztg !.= 4 qld'd qBg +ldll

dJ*4421€€+g toi frdzt€aJ(KCTC), ^l+
B oJ -J++te 5l+€'J+ El^J€ts=dEl(KCCM)'

++"il*El^-la+96J, ^.lgr.il 
lrl^Jgt+diEl F, E

zl €*zl*4 qlqql^l Eldg +t+q7l+Eol €
B9q Sgq-l 9t+.

4= +ajil!]"il ql+ adzl Solzln ol41 4E
+a.Bdg +,scol qlF9tr^l tg, -tsB, -H-a ';
4+ Eol"I Hl"l +E6J zl€^JErl 'i +aEl^JEel

+d, !-+9 g.qtdl zlzlrlf-r- ol"l tr14 +a+
t6I +B+a€+g"I^l= +aBd zl€t\* 4 4

^I€+9 7lH]7il+ r4r El4E+€ +444ql g
.s.J 4B '; zlEg +4^I2l ++ F9 +4ss
lee7€+El Qla"l^JE €t+4dE]g €g6lq C

4;J €tvlx]+el 6l+'J E^ +€oJEl, zJ=, +4
€tl E|g *IZEzi frts pl4la+?9 +E-l^l^=Jg

+d4se ++6Iq s€61j1 9l+. trl€. eolql El

6l *zll ^]4€ +AEl^JgE +s'; !-=g Hq -+

zl+ A+E 7l+E r-q+9.g= ++61q, 4*6J
szdplrJg?g +d, e4, !_='f 4q+ F4g E
EJ ^dtrq*€qE, ol= uteloE- 6} +A€+E 7l

qI zl* '; +icElE +B slzl, €+zl, tBzlE +
E +7lzl .J E 4I ule*-o -s .l+q a + 9l€. a ol

4. olxl a 'J+9.llqH aI4ql €.4slrl+ EB+

19



Table 1. Strain list of NIER Algal Culture Collection as
:L ol-1 -1

E+6-]o=
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,<tr
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-E

oI!
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1"f

xlo

a t'

oJ

EIHL(EO

4l i1

^l ^J
,\lo
6-lzl

o-rr

+.;
A=,

sl*/
Al 1

qql
OI Eil

*trI.
7l *-l'--l E

:- zd

dolur tj

Fslo
+F"

I

Strain No, Scientific nme Colle )n siue Collection dare
NIER-10001 Microastis aeruainosa I 1990 7
NIER-1OOO2 Arcbaerc flos-oorce, NIFIS-strain
NIER-IOOO3 ChloreLla ouLporis NI
NIER-IOOO4 Microostis uiridis 4 1990 1

NIER-1OOO5 S e lere trum aoricornutum Pri.nf z
N ER-10006 Clanrydamorc pulvtilla NtFIS-sfrain

ER-10007 Scenedesmus adre N
N ER-10008 aerupinosa f. oeruoinosa NIES-sL
NIts-H I{IIH Microqstis so ti-ils 1993. 6

Microqstis aerusinosa +.il..8 1993 6
Microqstis aerusinoso ii 993, 6

NIIFP- ] MicroLystis sp 4lEi t993 6
NIIFP- I Microqstis so, +.ili. 1993 6
NiliH-ilvI/ Microostis aerucinuo a(

Microostis aerusinoso
AMbaerc rerosDora of

NIER 10017 Microqstis uiridis NIES-stain
Micro})stis wesenbersii NIES-slain
Amhapnn snirnirle< NIES-stain

NtFU-ttr)rl) Microctstis oiridis
^l 
+t 1996

NIIiR ]{Y)?I croryslis iclttlwoblobe
^l 

!++ g.ql
NttrR-tlrl2 Microqstis nouacekii t9
NttrR ltv}rl M i c r ocy s t i s icltt lw ob lob e (l L+E] g_ql
NttsR-lavt2/ Microqstis oerueinosa *z l9

c r ocy s t i s i cltt lw o b lab e g 19.96
NtFH-ilXt2ts h ichtlwoblabe qHi 1996.10
NttsR-ltrlr/ Oscillqtoria sqda 44 19.96 l0
NIER 10028 Aplw i z omenon ll os - aq Me 1996
NIER 10029 M[croostis nouacekii 1995
NIER-1OO3O M icrocystis iclXlryob labe t995
NIDR IOO3T Microclsti.s icMlwoblabe 995
NIER-10032 Synedro acus w
NtER-10033 Melosira so 4a 19g7
NIFiH-t(xrl4 Frasilaria so 1W7 4
NtFR-1m35 Svnedrq acus ilal -a 1gJ7. 4
N]ER 10036 Microqstis aerupinoso i996. 8
Nt F_H- ilt':i/ Microostis aerupinoso g*n 1996 8
NIER.1OO38 Microostis aerupinoso 9l 1996. 8
NIER-IOO39 Microastis oerupinosa 1996 8
NIER-1OO4O M icr oa s tis ichtlw ob Inh e rll * il 1996 8
NIER-1004r Arcbaerc soiroides _t".tE ".} 1997 8
NIER-10042 Oscillatorio so 301 1997 8
NIER-10043 Frapilario so 1998 3
NIER-IOO44 Aolpni zom e n on fl os - oo u c- 1998. 9
NtER-10045 M i cr oa s tis ichtlw ob loh e 4 1996. 9
NIER_10046 Nitzchia so 4E 1997 4
NIER 10047 Synedra sp 9l*i rw? 4
t\ttsH Nitzchia so Eu4i )98 7
NIIFP- I M/ Arcbaerc sniroides ql4i +++
NIER- Arcboerc so ql+i. +

crocvstrs aerupnoso qtai. + 7
crorysfis so I d+5 ?

NIER 10013 Microcystis sD )98 7
[icrocystis sp, 1998 7

Microcystis ss )'.]87
Microcysti.s so, D8',?

crocysfts sD 1998 ?
cronstic iehtlNnhlnho 1998 l0

vbaeru spiroides 1998 r0
:eneclesmre sD, )sg

NIER_1M61 Synedrq acre )9S
NIER-10062 Synedro ulrc t )99 5
NIER_10063 Melosira uorims )99 5
NIER-10064 Fragilario sp 1999, 5
NIER 10065 Frasiloria so 1999 5
Ntts K- ilth Cyclotello sp. gEf-d 5
NTIiR-I(N6? Asterionello formosa 4. i o++
N Microqstis uesenbersii E +de] 1999
N Microqstis wesenbersii +4r-l rss 7

Mieronetis aort t oinn<n 19S9
lwtcrodstls sD 1999
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AdA€df+e+ HR€flt+E- e+€q. H*€'nf+ (feeding

ingredients)ts ^lg/"1, FgrE IEts +E/d +Ag^'l
.r|tr.f, zld ^t+9zl'l ullg,t|=.9 fle.E ^l+q=
z)e-E, +,1 +ql olEtrl. €il ^l+ql^] +Eq= +
t+ ^I-tr.ts +E Hlil^i-+-e, ol4g "+ 30q +E +
El^lE= 446l tsl*;J ziol4. alafi4lr.l e= dl

3B(kelp meal)9 5+6J SrlxlE-E *ag] ^lEol
r+. tsltl^lE= +4+4ql^l EllE 1,600'J E ^J+q
:il.4-b4€ql oleq, ol +ql^l 80%= +"Jql e|=

a|-r. 91ts d4.14.
+5= rl?lHe 1996Eql 6J+a+q4"il 7l"J6l

dcl. qlulrlsts 
^lE.2E, 

t-E.€ E= +g^"r €-a E
trioJ=6}q-e-, +5]?ltsg ^l=-9 

clHslE s^l6l7l
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4. Ell= "J^lol g+ I ^I+ol 4ulss a47l q
AS Be ryl^zlE A=, +4l6lq $ul.rlEe.l tNa

es_e_ ^l+e} 7ltsdol flq, +4+4E +"J.J 6ll

= €7 olEl"J a+q3l= +iE6l€ zlg;'ldulr
6ld,trl.

+q++ql^l alats9 ^dtE} 4+, dlli.E 7J4

^la ql Eelzl r*ol Er, et sE +dol €^l+
+4gql g=EI!_E_ oJrJHlTl r*ol Eq a^Jq gt

ol, €zllts dl=e d'*.1 i9q:il il= d4.l?+q

"llS 
.J4zl-?.1 sld4. €zll *4++ ^lEE +"Jq

TEzl q+ +dl, Bll= *|z}ql^l Bg ul9zlts zl
gg €-+El= a+ +.Jrlitl s.+E g + 9lr, !r
+ ^l;*CE 3 z)e-E d"Jald.4. +4+?+ ++t
zldil = 

El4+ "Jd zlri d +4lEg +Et Aaql
g"Jol 9l= 7)o E +49E €dg g ul *++zl

= 
g"1l +g ^lE=ol +4+4ql^j +=d gEq

qol 6J+r. z*=alfl4.6l=E 
^lEElE tl'J+ +

9"1 € 4ol4 6l^lq, =+slg Elgel y*e +Ce

"14"+9-s_ +q6ldtr+.
+-z: zl^l6J 

^l6Jg 
g6l^l= Eg +tl olzl (http://

www.kfeedia.org ) Ets e-mail (Danrri2l'4@chollian.

ner)€- ol+sl^l7l ElBqq (=+qellI 'ldd, ol

d.1l).

elaE.E ++€oJdlge+ dllzl 
^12-E= tl^lol 6^l

slq ol59 ^Jqlp+4 +Cg Eldlt-ilj1, E4€ ++

=-?+=Eg 
€4ulloJtl€ +Elil.J g+3Ee| €+

+Ct+ +C++ol +AH+ql *= aSgear=E9
qtrloJ +A,c"Jql elB}q 3Zl 4*91 9l=215
Chemostat system9 Fdll 4^16-19c}. olgzl ++

=+=EoI 
E611 5e+9= €"Jq .l"llrI+q +E+4

Ec+ ^lzlE vl+dlq +EldlE9 4tzlzl9 ql+61

ir'zl ++.
z. ulzlts+tl cqla47)€+ ol+oJ -e-g+qel

+a++l 4 4Elzl€ (azlzld€?d d442il) ;

_e-g€ +qE +as49_ zlld6l= ',JHss El]++

9 s44xl=g dg+ot(biotechnolosy)4 ^1471+
ol zI+ +a asl4e %FBolzlr 4ltr1-j1 9l+. r
rl+, ^J+ +qzl "j4ElBq Eil+eg olzl{zl 1) 8l

]fld +q (closed system; 6l+4g+i]44 F)"il 6J

Cqq 4+qn 9lsq, E+, 2) "-l'rl"J "lp]^l€
(ql, 6l+48+"lzl^l€ F)ol .q+€Q. r.l$ol, { x'l

4zl 4. +"IE +q4C i9 (semi-enclosed wateri

Ba, zlizl 'l Fzl4l)r+ 'llg"il EoJ 7l+C E+
(ql, ^lFls)ql^l= ++ 3) zl$ +^dzJoe 4+E
rllg^J (4a, +4 F)ol .Jq+ +Aol q^l e+E+g

o-e^l +a +Jlql y*e 
=+g <lr il4. 

=61, 
+

4+4= UNE E. +++7le B+9ol 9l"l fzl€
el +-H.= +l6}q 2011Erl^) +7lE- =+E r,I"J^J

sE- ++E +i= eHl612+ g++9 oliplE ts
,<!t'l7lzl slEql fzl€ 4_eo1 gtJg- 4F6ll' 9l

Ei. tr14^j, _sg +qel +Ag +g^l7lzl 9l6lq, Ql

A {lg}zl zl4zl€ (^Jql *Lq4 7lA).J, z}nl 
^J^"r

SzlE49 BBll 4 4lZ= 9aJ 4zlts9i+ ^8qla
4zl€€ zlE;lr.zi *r*.

3. ^Jzl* ^JEl++19 9JdJ CEll4^l ; Crllzlel +
gg B+61 E+tIg e€+g ,*+z 4*4.J -e

+*^l='Jtrl= 49 oll$ 9l'€+ +""lol € aolq.
+g qle^J, 3r.lql ^l+iql^l +Asgg +4s
e. r+g qtg 

=q Fzl= =C6lHs4, 
gulE zl

tsg gg6lzl *sli1 gdlEl gg9 7l+sl6l= €

-dgt[-=t[ $trJ}trtil
+a3dEl|-+E?!

€+d : ;J€f j'+ 016.l € Tqlel Ei^ln+C "l+
# €*€ge +^Jq"l 9lEl.

€++ol :

l. ++5%l3E (HABs: Harmfui Algal Blooms)

ql E+ €.Jq 4++E+ '; +tq+ ; E €+= €
t_sgq C4C"l =.21 

EllFqil Xl= Ballt9 "I
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+g -ts-gq. olas #zl 4dg 96lq Ei'q 44
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DNAeTl^lge49 +6Jtr ql4. 'JELll €q

"'l : Dr. Keum, Yeon-Shim, c/o Lab. of Prof.

Hiroshi KAWAI, Faculty of Science, Kobe

University, 1-1 Rokkodai-cho, Nada-ku, Kobe
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,J€+ 9g (++rll4r) : +di"I^l EI=q= g
HI+71 4+ 6ll.J^d€ql Elzl= €6Jg 44+
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HE+. il€dJ +Ezl= +ql^l +€ +E+g "J

EoJ ^lslgel =E+;llts 
"Diumal movement

and ultrastructure in the marine dinoflagellate

genera, Pyrocystis Murray Ex Haeckel" qEl.

ol Lll+g Journal of Phycology [2000, 36(2):

351-358ldl =+9flgtr], "J+9 ^lTlg 
r'lE=

+olsl g^lolEol^l 3-D-? B + 91tr1. ^l5lg
e +BEllslr.ql^l q+el 4^lr+49 ol+diH

-rr., El+ Northem Aizona tlslql^J E^lq+lE
+q6199q, #E 8g+ElE Texas A&M 4q
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Egg Molecular biological study on circadian

rhythmsol +.J €+= +6JolZl €+.
€.4€ il+l : :il,Elqlq 'll flE€+i (KURCIS,
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u. ac. j p/KURCIS/member/S asaki,/keitouken /keito

uken.htmt)q]^J t"J+ ^l€-r+ 
Hl+oJ 4EE t

CEag ++61.il il= aeE Ei;J ul 9lE
Dictyopteris+ 49 + =€+"J Dictyopteris

Iatiusculael D. prolifera4 zl9 z|;ll;-zJ €rIH
ole+ g7l,l.-]€Hlj/ql EI61 1E +t €+dJ ql4.
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€.++ Elg (6Brtlo+ir.): 19998 89 ?BE.Iqr
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E6J, ES Cho, GY Kim, BD Choi, LL. Rhodes,

TJ Kim, GH Kim and JD Lee9 "A comparative
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tification and gene sequences"T| Botanica Ma-

rinad zll4l +'J€.
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(subgen. Phyllotriclw, Schizophycus, Bartrophycus,

Arthrophycus, Eusargassud€ €_4+ + t*g €+
zlSql 93il EJEll4 5ar+ ol+ ol6l-el e++91
(section, subsection, series){ Eil+ Eq7} glq *q.
aql"il ts.g.alY s-z1E4.lgg ql+B Bactrophycus

olfol f;|_r., r q+9 4e szl ol+ql^lE + + €
4 -H--aqr. 91tr1.

ol € Bactrophycusollg Yoshida(1983)ql 9ql
€rlE d+*4r+ ^J^l7lq9 €E]]= +48 4/l] €
(sect. Spongocerpus, Teretia, Halochloa, Repentia)

E- ++qd+. re]+ szlHl+ 4ge ^J444 ^J

trzleql q4 +"++ BEil4 Holg -Bol7l q+ql,
.l5E e+4 zlFzl'J +€+zl= Et6lE El '*g
qel+ol 9l+. f+4^l B €+= ++t szlHl+ 4
€=9 rll^JgE- 6lq olEE e++zJ 9.lE E+
d.l 61r., r Bs= ElElq, 4 B+=+E +€+21=
Elalzl 9lElq 494 ?ol f;J9H,4.

Ezl++ ^lEel €rtl4 dol= slslElTl 9lBlq
t', ^1, Bdll.Jr+ 4l?E= s.+.J d €"J"I ^Jq6lts
E + 4gg ;ll{ ${a}r, 7+ 4E€aq Hol +
I vle+6tHE+. g €+= F6lq =9€ r_z;u34 a1

Eg 25+olH,l, ol € S. laDangyangenseY g €+

= 56ll E+6ltl d*il5olflsq, r B+ql e €+ql
rl ;ldF4€ +Eg Sargassum horneri (Tumer)
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yendoi Okamura et Yamadaolr, +tll 4lr-19 Egzl
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"Jqd€ S. microceratium (Turner) C. Agardh4 S.

yamadae Yoshida et Konnots ;ld ol ol+qzlzl 9+

ol 7l=9 -H-l= .J+6lH+.

€- €+"il^l €Ell4 5Cr+ Hol o.r^"i9 4^lql^l
zl9 zllill+A Ets +rJq e+slzJ .lEql 561 q

4*ol ilH,'J S. confusum4 S. pallidum -z$, S.

siliqtnstrum, S. macrocarpum, S. autumrwle4 S.

serratifolium9 :-89 Eil+s.g 6lq +4849 +
6J6lH=ql, iatl :zE ql.!= €€e4€. F;ll d4
oJ zoztlel €€="I Ell.J +CEE4!+ +d+4el
at+ S. confusumtl S. pallidumol gel 4rl= 4lel

-J 4= €Aql^l = 
ilol= Bol,Zl g9i_e-+, qqlg

oJ+ 
^lqql"J E+a1g S. pattidum4 Tl]nl=g +B

€ fEoe +q +El*tr}. E.'J FHa]] r$ql qldl

lszll$ qAg ol+6lq +4+^lg d^loJ A+, S.

siliqtwstrumS S. macrocarpum4 7l 'J,l+ +gE €
aql^l ilol= -H_gs+, +dE4ql^l ol5 + +e
S. autumnale, S. serratifolium4 zl,ill=t+ $zNo|-L
gtq^l €€ HolE +ol azlE--e. +aE ^lBol El

E .J+g +€BlHq. ralpg ol= 47ll +e 44
4E 2+ Z=l gg +++ €zl4l €C9= E7l E
*el 5a"Je4E€4-a +ol +eq= =€+219ol+n il9.1 4.J9fl4.

+484+ "Jrl +rJq +S+Zl= ylE6lr., t_
zlH]+E 4zN o1a3; Bactrophycusol49 4t\, 44
e+zl;Lse^lel El'Jcg Ei6l71 915lq 9zlr]9
E4g +6J51fitr1. *rI"l tss.6l=. u\ oyqal n11

€ql +6J 18* 23t\ e+=4 * (Hizikiafiisiformis)

4 95ztle-zl* (Myagropsis myagroides)9 2*9
9+gE- 6lq 4H4+DNA (rDNA)9 intemal tran-

scribed spacer (ITS) +AE g7l^lgg Elr6lHtr+.

szlHl+ ^lE.E 5.BS+AS E+-J ITS+AE ,Jol

= 1450-1514 bps-4 zJ4zlg +"il^l 7lz! z)$.t- *
Aql o.r-83%4 €zlHolE _H_H+. 9t"J 9Eztl-e
z|$$ zlzlolq"il^l Ll+qdg+, *2 Bactropl'tycys

ol44 Teretla€ri 6J* ol+9 +9 "l+q ++q
4 z\Aszl g,qe z)ea SB9Hr, 6l+e1 ,ll=

9 olE szlHl+E 4 ol49 Bqctroplrycus4 4E
ol+5E 27ll

q 6i9 ++eq oJ aztl 49 Halochlcn!4ltl Teretia

eol ++q fi;. Repentia!? 6Ii} Halochloa!'4
rllfgE- +99q, Sponsocarpw€g +84"J q]

+9 ol+flsul EzlolY 9l:l= 4Eel ,.lqBlH"il
t14 +
4zl zJ4 r +€+zl$ B+El .J + 919,g.+,

Halochtoa{\l +'J +59 $zl{olz} 4q 4q+
dplasq i;.J"1 Ez}ts6l9sq, +4E.49 +dJ

+ F rEq €Eg g7l^lgE4ql^lE 3l+el .ll

+9 "l+9+.
ol^JE €+Ar+Eg E-zlHl+ql^l €s1]4 €d-e

++q{l o}+ olBtel E+i]zle+ + i}:ld}q ol5

e+21+el e q4 E+cg + "J+6lH+. r ."+

ql 4 B++9 zlzllEF4zJ ^lB€a5g €Ell6il+

+zl +^"ig zlze ul€ = EIB^"rol dEq9+.

+eq : EzlHl+, +€8e4, +de4, €zl4€E

^1, 
rDNA, intemal transcribed spacer (ITS),

S. lat-tangyangense

34Al= !141ll (Alariaceae)gf
tlAl0lIJ (Laminariaceae)91

EIt]t=-+4 ffEg]l
E =J + (+Bql+r)

E €+= 4=42 EIE!+ (Alariaceae)el 4rl"l
4 (Laminariaceae)9 6l IDNA ITSc+ g+;l Ru-

Bisco spacer ++19 g7l^l€g e46}q "lqr+el
4rl"I49 +zlAlFslzJ +€+ZlE aBalr, o1g

ElElo-s €Etl e+E ;ll?Eal€, 2lF4 +€+Zl
7l + Hl€€ .,,|ES E+ilzl= +46171 9lElq ^l
5a9 9q.

zllEts +4+4, 9t9 Shimoda, Awaji'i Hot<-

kaido, z'1.^.1 olE Kamchatka, /l+4E Vancouver

Islandsel Nova Scotia, EIEE Alaska, California,

E

F

I

z7



oregon4lrl ;lld + El q r+e+ r+^l "lt+ 6+ 14+ 33+

45ull;l3g- Elltlqs 6194. e.l+g-tr-ts chorda

filum, Desmarestia aculeata, Halosiphan tomentostts

= 
ol+slgEl. ITS9+ RuBisCo spacer €zlrl99

4,f 4']]€Ee4, =flaile4, ir]l+^1849 d
,ila|fl-r., ; zlE-g ^le +El6lq e^ldlg+.

"lq!+e+ rlrl"I4 4€-el ITS +91ts ssu 3'"J

e +91 159g7lrJ, ITSl 225-31AEzl*,5.8S 1599

71.^J, ITS2 239-347871N "A LSU s',"Jt ++l 228

zl4tolfl, E4ql ol+€ 887 sire + 245 site (27.6

%)ql^l ZIF-+4 49= zlz):L 9Htr1. RuBisCo

spacer PgE rbcL 1'"Jt ++l 243871*4 RuBisco

spacer 218-28387)* -) rbcs 3'BE 10797ltol9
-r., E4ql ol+€ 656 site + 139 site Ql.2%)41^l

2lFq4 4B= Tlzlir- 9flc}. ITSgI RuBisco spacer

4E= 4ol4 +rJel ZlF4 +S+21= iEolErl
++e ABE 4l+6lHtrl.

"lq!+e+ clrl"l49 B++=g ITS4 RuBisCo

spacer 'l +ilzlE E-Fql^l 6l+el +215=g-tr-

+ola, ol= 4^l 6zNel group (Egresia, Alaria,

Laminnria, Hedophyllum, Ecklonia, Agarwn grortp)

o -g ^iEg H4. Eeregia groupg Esregia!9E o)

*"lzl4, s5. zleorl,rl zlF+E 7l+q g:l+q.
g7l^lgE Ezl€ol +ol^.1 qE +++t+ alFqzl
o-e €21 +eqq, oli Egres:ia9 sz1g"l 

=71+g4lql €dqts 5: €EI49-=- "ll+ ++31tr1= 5C
r+ +*€4. Alaria group9 Alaria, Pterygophora,

UndariaE S.6'J6lq, 98%9 bootstrap{loe zlzl9

flEl. olEg €Ell4ss +++, €71, E;rle+ E^84
o_q €"J€ *.2199 4 +tsj|-e 9qgtg.q, gilql
?+olLl Hl++71 9l= +4 Fg *++4. ol sroup

9 az11e] .4l. (Alaria 6+, A. fistulosa, Pterysop-

hora, [Jndaridga +eqq, 4€ groupEq] tsl6ll

€zlrl99 Ezl9"l +9t4. Alarial? +2lF+ol
olqq, A, fistutosaTl Alaria4gE+El E49q 4
eS e+q4+l.lzI €49qol 6Jg Bq+H+.
undaira4\ +Ee g7l^lgq Ezl9"l oll+ *ol

4Fq4ss =€E +21"il tl9E+. U. undarioides

E €Ellzigg U. pinnatifida* U. peterseniana9 3
a4 +ag z*l glol.r-1, ol +g zlsl]lEll9 €4e
€ d 9 q dcl9 fl 4.l,'.|.tr.€4. Inmirnria group€

Laminaria sinclairii, L. longipes, L. setchellii, L.

yezoensisZ g6J4q, 98%9 bootstrapfio.? zl zl

99r, Hedopl'ryllum sroup4 +€+4171 7lvlflq.
Inmirnria groupg g;1otl 94t*9zl fll 11",1+

549 ++++. Inrnirnrial? +4lFg ".rC3lzl
g+-il F +zls +eqJ. 9lq, ol=e 

^l-E- +g€
{lE}AsE zlzlt- 9l+l. ^}E€4. Hedoptryllum

group9 Hedophyllum, Arthrotlamruts, Ki ellnnniella,

Laminaria japonicn, L. bongardiana, L. saccharirn,

L. dentigeraTl -C.+q q, 100%4 bootstrapfi o -E- zl

zlqfr.4. Hedopltyttum groupg gnlE strql=,s
a+971 + +ggq 914. Kjettmanietta+e +21

5i=9 o"r^"i6lzl Sgq, €Etl4 4E+ 6'J4l !-tr} d
*4.J €Tzl €.e-a-1r1. Ecklonia group9 Ecklonia,

Eckloniopsis, EiseniaTl -SdJq q, 100%4 bootstrap

Ag.g. zlzl99.4. Ecklonia groupg gF€E +*
El €zl4 EnlE oJ+ Tltl^l4"il +tlE +g FE
+49 *+++. Ecktonia\ Eckloniopsis= €El]4

+aql =z6l€ €ztl9 +-qs B+qa glsq, e
€+ ar+ ol=g 

^JE FoJ6J +ql .s.6J€ + 91+9
Bq+94. Eisenia4! +ZlFg q4!l94. Ag-

arum group9 Agarum, Thalassiophyllum, Costaria

7l g+q4, }S%E bootstrapilg.E zlzlqH,q.

Agarum groupg g;llql ++"1 9ll, +B'l Eel

9l= +49 ++'Jq. Agarwn44 Tlallassioplryllum

+e ezlF+g €C6lq, ol5ol .FoJ6J +e-e E
1l€ + 9l€_g ^l^l6la 9l+.

€. €+ql^l Elqr++ 4rl"l4E +zlFzl +€+
zl$ LI4Lll9r, tl}^l.ls+ r+49 F6]] 4lF4-e-E-

a6lAl zlzlq= 6zl$ groupgE ezlqfl4r ^lE
€tr}. ITSe+ RuBisCo spacer oi +ElzlE_= ElEr+el

4^l"l!+E r]e Ezil9 !+s ++6lE dFzle €Erl

e+ 421= zlzlslzl 9*.:r, !-alq F zI9 r+E tr+^l

"lr+
Alar

grou

ol ol

nl al

:E

€q
+e
Eck

/11 \::

el

allin

or'l
ir
".1

^r(

E

--t

^l+
711r': ^l

s*:E'e
JtLl

^t -'"f!

I
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Melobesioideae4l rl E M es ophyllum, LithotLwmni on,

Phymatolithon, Synarthrophyton E a 4ol B-49 fl
.9q, ol+ Lithatlannion+ql E= Mesoplallun44l

+6'l= a -S--e- "J A 4 Lithotlamni on cy stomrp ediumP

$zl$zlzl ezl6}= 5Ar+ El*'++d^lE 21213

d, .zzl.l .ql.Y.+Elol ^lsqE +e +tr+ +qql
+g +-Jq= 

=cql 
7l=614 syrnrthropl'ryton4o

E e+s+4 +l2l7l &AAtr+. s. cystocarpedium

Kim et Lee comb. nou.€ rlB$zl*^ zl+ol +H
el EnlsEr+ F.J6l2l 9lZ16l= 5ar+ F zil "ltt
E ^l+szl*i7l +El9E 5d, :4r ,J^J4+9
zld ull*z}*Aol el8ll e +el 7l#+oJ S. patena

el +E€4.

?9o] : Corallinales, Sporolithaceae, Corallinoideae,

Choreonematoideae, Corallinoideae, Litho-

phylloideae, astophoroideae, Melobesioideae,

Spongites chej uensis, Synarthroplryton cyst-

ourpedium, e+q

Population dynamics ol Alexandrium tamarense

and its PSP toxin changes under nutrient

stress in chemostat culture,

ol 6ll q lgolr.f $-u)

dtll"Jql^l ++5+38 A. tamnrense9 bloom-

ing FrtE 4t'lt;lzl9l6lq 968 4d Mlr+ C1 -r4
-r. 97E 44 l{2+ c2ql^l E-Aql "ll+ sampling9

+6J6I9E1.96€EE ++ gr6lrE A. tamnrense\

ZlzI=9 b1oom9 59 aql "Jq*s+ {]6Eg 19
DUI= 49 aql €^J9fl+. A. tamarense9 zlnlf9
bloomg llql^l 18.5C +g Hqq^.1 9..J6194. s6

Eq 4d Mlql^J= A. tanwrense9 bloomg +q.J
^"r+El ^lzlql €C9flsq, 96$el 4d Mlr+ C1

ql^JE 'Jtg9 tss. +7lY A. tantarensezl;j17E

bloom4 +€ol 1l= F 3194. 4dM1r+ M2ql^J

4 A. tamarense9 bloom rlzloil *49 zJ4:zl $4

qflQ, tr14^l ++ 5+3E A. tamarensezl 34
6lE +7)l"I^lE ,4. tamarense9 blooming tlEJg

C+El, €oJg, ++ FE €6}ql q= ^l+ Bg HEI
ql 96lq +"J+ oJAlg !-H+. 97c A. tamarense

ol {)6Eoil Hl6ll 2 -3+ IBI= €*g SE Al+!+'Jd
6l/l €+ 9€ gl*ol El6ld4.

4ldl+ql^l ** tw. edulis 4 +€e A. tumnr-

ense\ 4€*!+ 'Jd+ +Zl= -EIH9-4, A tamorense

el 4'I €=e}r+ +E}9 +E+^lzlts 9^l z'lA4 t-z
+ 4Eel ^l'J zlg I + q94. +ilE +de a
a allqql^l 6J* Ezl +4*q. aa"I^lE 5e +
ilel +€e aa dlEE HI"J+EE +col +g €
tlr+ €+€9 €. + 91fltr1. azl+ +qg 49 5
%I3E (10-100pm)rll9 A. tamarense9 .tll.tr B 5
^"re adB+ Eltql^l +21 44H-tr1. olelqlE, +
BE +Ce + 4gg+rE + A. tamarense9 Al

^)l+71 
zlzlalE +44 Elg "f 4E=EJ3EE 'J

Eql 4= ololl4F9 d^lEr+ 'Jd+ +€ol 9l+
ol E+6laq. -J'J Bq€ 

^1E. 
E.+3EE + 4Ce

c1!+ c2+ol e=9flq+, M. edulis q^1ts cr,c2
rel-ncrx1-49 sql4q 10++E + C+61 E+61

44. 
=61 

E9 carbamate dEE9 ,J= A+E +
* Cnl Lllql^l zlg€"*-z.Eg + ^deol biotransfor-

mation4l E6ll Hslg + 9l+g 'J^161fltr1.
d"l+ol^.] B46J A tarrwrense9 *tf (lilaNa

9704)E ^J+ +C915 C, 30 psu, 100-150pEm-

2s-1 4l^.1 449 C+E (0.25 d-l)g .H94. a.

tannrense\ +/"'rg AtgE 416J }-q qltl9ol xtl

+€ S+ Hll* (chemostat culture)dl^l +g +Cg
+F+.I9+. lr.+, at}gr+ qltlgol xil6J€ €+ul
*"r1.r1 q4Eq 4s 5C9 HElzl ++gfr,Euj,
949 0.1q1^'l 4aE +Cg +4.11fl+. El4gE
H+ql 4+ A. tamarense 4 4 =Cq dElE +a
qflgq, ol ar+E A. tamnrerse9 d*^l7lql 4
4 5Cr+ + =Col H+ g + Xl€-g g-^l6lHtrl.

+€, €*gol :l+€ !lo}+cl Arel .J9 zl*#
6lq 4tsHll* (batch culture)t 44, A. tamnrense

c4 0l
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r dilelul
7f,Ela, rJ€+ q. "JEJa+q

Les Algues). ol4til El^l zl

r 
=EHlTlololl^1 

3 trrl

(+17-l: P. Gayral xi

194p. 1999.

+ aCE HEI= "Jtg Btrl= atg4 'Jd+ +
€ol 919"1 E+"tdtrl. €t€ zll *; + ^lrJql 4

= + =€g CI,CZ GTX3 GTX1, GTX4 neoSTX

-e HElElH.sq, ol €+ ar+= 7l=ql Eldlzlzl 9*

g ^Isg +^Jt A-eel zl+C9 zlrl6}Htrl.

Dear Professor Jin Ae Lee:

Kindly excuse me for approaching you and

seeking advice.

I am in charge of a project conceming cyano-

phytes/cyanobacteria and algae as agents of bio-

deterioration of stone substrates of historical

buildings (exterior or interior) and other works of

cultural value (e.g. plasters, sculptures, reliefs, tom-

bstones, churches etc.) with respect to protection of

historical monuments. I have contacts with the

researchers from different countries which are

oriented on solving analogue problems. I know that

Korea is the country with a very rich historical

tradition and plenty of monuments immense cultural

value. I assume that biocorrosive action of mi-

croscopic cyanophytes/cyanobacteria and algae on

monuments in Korea is becoming serious problem

and somebody already study it (or want to study) in

your country.

At present I am teacher of botany (esp. phy-

cology) and algal ecology at the Faculty of Natural

Sciences, Comenius University in Bratislava, Slo-

vakia, as well as I have a twenty five-years

research experience gained at the Institute of

Botany the AcademY of Sciences.

I would be very happy, if you could pass this

letter on to a worker in your country who would be

willing to contact me. I would be most grateful for

any suggestion of yours.

With my personal regards,

Yours sincerely,

L. Kovacik

RNDr. Lubomir KOVACIK, Ph.D

Department of Botany

Facull"y of Natural Sciences

COMENIUS UNIVERSITY

Revova 39

SK-811 02 BRATISLAVA

Slovakia

Phone: 0042I-7-5441 2127 or 5441541

Fax :00427-7-5441 5603

E-maii: kovacik@fns.uniba.sk

Bratislava APril 15, 2000

Prof. Jin Ae Lee

Inje University

Dept. of Environmental Sciences

Kimhae 621-749

Republic of Korea
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-d==F-ettrl= 9l-el EJ+9 "JE/ 6J+=+qst q+ ot 6|l +

leeeE 4zl4€*s4cl
q+e?lsl sl9i^l
zl49l€sl EIE44
vlslzl€*f=+^J
;J+=++El, 4l 6el +dll4+s++
6J*rllqr ++"J r+ts 489.J
99EE .J+=+qq fxl{r:zl$ / ,J4=
+. .J zJ Cgzl$, +. oJ ,J Cgzl€-9 u|.:l-rr. / 4+?J
+Ea+qsl zi 8El workshop

. ,i gil +41 zl=sl++-EEtlsl / =e$

E!d90il^'l

=+qqB 4111i=.ll+ill qnfqq fl?+ =9 -H-rl ?,rlr, ialg {aN i,,,1{
sdg Ee++41 sl9 €zlE4l tdse rJ^lEBq4, dJ+=iqalsg uJ4d* €zl
Bq 4tr nS9 *zJ"J!4 6Jtl gq 9i+qq, i++ C_H, E= A^l€ BrI +d
X9 zlrtlit!4. qq+zl^l zJ+zlse +q6ld ag Hl+q, ol+ €"Jqq

olT]ll 621-149 ALJ 26ll^l q'JE "Jrll4€t-il. EJA^I^EJEI+

Tel : 0525-320-3248, Fax : 334-7092, e-mail : envjal@ijnc.inje.ac.kr
ol=E 690-756 lll+^l olalE !l+E|]€lL 6[oJ€laf

Tel : 064-754-3435, Fax : 125-2461, e-mail : jblee@cheju.cheju.ac.kr

slloJs+el, ++qq, +a^JEqsl, ^lEqlq, "J4qg, +t-+El, +g+td+g,
q+EIsli, Intemational Phycological Congress, Intemational Seaweed Symposium
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