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Positive proof of the
East-West exchange

++g Department of Botany and Oceanography,

University of Washington, Seattle4l,t-l 1997tr 89+
Ei lErJ Toxic and harmful algae9 erl+d^J El s+zl

€+= +6J+ dJE+ slg"I ++ 7)^l= Washington

SeaGrantq i4.Zlol^l E+ll6lq d4*rl4 (Sdzl).

lositia.e prgof of the East-\V'est exchange can
be found in the kboratory of Rose Ann Cattolico, ihere

cdnnot cscape.,4s a resuh, krge numben ofnet-penned
fsh are killzd, causing cconomic losses in ihe $i million
to g5 million range,
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F t(species)g +"lZl dgs aLJl+n4. rLi=
4"ld .JzlEos 6419 dql ol Eli 
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r "Erl=g +ol BE" tdzl H ple.llql zl+ls _q

71. gz+ p|] olBZls:9 9ol ;Lzj-slizlts zlt
10Eq ;ilgol qqlzl 7l4q 

= 6#E +21 trlE+g
olq4?+.40Ell +trol* 4olzl += d+ dLE ,JF
r+ a+q +q Astl glzl "l$ol4Q. elTl"I r+H
o-s+el gn= -eql g+^l= E-mail9 E-l f,zJ

tzJilzl"J; zl+ ^lrJg deldll !-_,r., Tlg :l€olfl
zl"J 9?lEr+ ql/l 3LA6lj1 dfltr}. 4l;l olts F

^lgJ,a 
alg^]l 9lE €gg Bql Ee.lzl 9q 4+^

flr, zl 
=9 

g-lq +Al qg qeltsqlzl +^l6J El

-gg H '.4tr1

7l= pl^l g E-dAJgil-+E?a t7l|

+ = + (s6Jtlg'+q€+g
+a "l Ll zl€+dlEl +a!.d€+e )

a+qel 9?l qel$ .J€6tdrlzlz !Y 44;ll
B9 *fl o -a 19%E 7g+E] 19988 Sgzlzl "Je
+a+tElqq ilg€++l zl/e-E €+E +^lal
ulil_r. Eol*+q+. +l+ * €elEal oJoJol e4
zl +oJ "J^l "J#g ol zlel= gq EBq4.

+aql^l ^lE €+^Jge 321 F Eole ++q
{l6Jqfl+qq. Ezl 9+ z^lrl^1ts FA+trIqE
4+q €id(Protessor Y. Aruga)4l,tl ++ggol
6l]=+ +^doI El;lE €6J'l ^Jel+c€-ag +zsql

+d9,,+r. €+E;19r, ol+ EA4q ol-^lol 
^J

gzlg€+drl tr;114fi €*d(Dr. Y. Fukuvo)E

olFslq 4V.) +6ll=+9 E+e+ Hl"Jql Ell6J g

+= +6JB.l9+qq. +al 9+'JE=F EF9 rtlzl.J

Fukuyo .',t+ts ^l= Ag €+d zt{lE g 4Alql
9l/l
gg olEzl tzlrlg d;tl+dr, 5q zlE q+zl
oJ turnover5 €} + 9l2l oJ 4d4 Fflzlzl 99
+d+q+. E.a"I^le_l €+a4= +4lslsl gE 1

a(^tloJ'g7), oJB'X qq gs.3aol qll, EE F

-r.E 4zJ, Fr?ql EY 24, F_ael4 EE 6a Fol
I f;l=F*fl elsJ.E-=+ €-€ol -r,E€g sEl6l
2000+ 4E gl+q4. olxilts e+sJE=+ 561 +6ll

a+E ++. ,JE_llql ql6J zlTjol ai gal/] qg
_r. rE6J q+q E€g qB6l2l 9"1 ggE_ ol eol
I F+Er+ gg +84 i+= zlrll!}q+.

zlts zlE 109 1oJ+El _tr6JAlgr+q€+g(RIST)
.I^l g++Fg Al+61j1 9+q4. :7rJql 6J7lzl

old$ d.l 91tr1tr RrSTql Etlalq grll tlts 9g"l
r4 Bzl 9+48 a"Jq+. .r.41^l old zl.:4E F;l
€ xl9 RIST= azll6lr.zl i}q4. 4q €+elg
1e878 ,ll+H.J t944zl€€+i.e €89flr,
19%H ol ( zl ) 

g6*t B rtqt ql + tl (Research Institute

of Industrial Science & 'lechnology)9E- ,I a q fl+
.-]4.: Ell €+ €7FzlEl7l sdq g9'JH.jl +
6JS+r+4lel tBzlltfl +gd4g 3d ag Etl
6lg+qq. lgegEqlE =zlz1lu3g +6J6lq €+fl
ql 1€+i 123'7+€74),3dlEl (+a .qlHzl€7
dlEl, alE_.*4€+dEl, €El .zlFEl€+dEJ), 1

E_e8lE? 1aeflzl:ABu-e,4Eg)o_e +c€ z
EI €+34€. ,*+Al 5i9,+qq. +.lt 4rl+sq
sl++'J€+71+"J RIST4]rl €zll €+?l 286€, 7l

+g 1808,;J4zl€ 61€ol €-a+ot =..I 4slzl€
+ tlBEdg +l6lq €+"I dE6la gl+q+.

alTl i+€ +A ."ILlzl€+tlEl= 5e (Ell7l+

a€+e, +d+a€+e, +aHd€+H, zt*lgs
€+e, "ilqzl .Elc€+E)ql l00q BE €+.Jq
ol 9l+q4. oli .zlz]- €+ql g+6tl. 9l= Hg +
a-Ed€+B o-s. €rl +686t-i1 9l= €+EolE E
olgg '; +g +ol, ++ q +^J^JEll e.l, +a+g
4 Sl]oJCE]] ts.}.Jq4. 961l zlE €+r+4lE 4=
^JE *4lzl€21lts4 rI+ zl4gql +€ 4 +"J"J
6lloJ+aEqele": Eole +g a4Eg al'lal *ol
7Ii1 9.1+q +.

€qE. €46'lE zl9 
=+o+el 

5l?1tsE4 +qq
"J+g E4-r- de zl glerl, +^l4E **499
zl+d Elts z]qlZl €qg +d^ls. eI+8lE zlzl
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,s- RIST zl4 dB€t Information center trl9rl4.
rzle €qE9 ;lld q6Jql +t7l 9qol LJzIE

"J(?)g "JEq E44,+q+. zJq €+x]ts jsyoo@

rist.re.kr (Tel. 0667-790-8756) E q El.

g=9 The Institute of Freshwater
EcologyE ttLlgtAl

0l zJ QlE4rllsljr ^JBqsl+)

"Jdql oJ4lql old"tl r+qlzl^J €+ol^l B-a,

E-a + 49 zjlal] g+= +qg EJr^l= ztElZl

9-r. 9l4zl g-r-= jtelq + lE del go1 ^Ns:
Bzil ll'lgszl €4. €+g oldol ;lgg olHril.s,

E^l E+ol4 #tzl €etl.J, olHoilE qE 
^ltsEg ++/1 €ztl, llzl eqol g ae * ?zl €zl

5, qzl ^J49 8IE^] tsl6J7lql +g d21 9H4.
€+9 94lot q4 sl€=s. +.Jtr1^14 :4 #9
yJol olqq, q++ olHel q4zl7l 2-a5d=ql
Tlrlt Lake Districtoil 9]= zl4 $rnlql r.ldJ ErJ
E FelS "lS9 zlzlt-zlAl 99+. E^l Tlzlqql
llzlzlulz| 7l=. HlTl'll4r El+ += €+E d€
4.J BajzI zltrlrl jz ilfltr}. Dr. HaworrhTl 7l)+q
ql +e+^l H]rJZl -n+(?)6lI. r ?9 Windermere-s

E zlezleg Ferryg Eln €7}'-e zl.! Sfi
'19- 

guJ-H-Z) qfl4. azl3 = 4 Bzlts 9*9ui

€+Bzl -qoJ=oJ +A ++g + 6l:z t194. -zal

^l aE-e +^Jgq 9]H,jz, Ei gql p4 zJEe

H ;ll 9lHtrI. E^l gvJql g+ql^.1 ,iloJ e EioJ
WindermereEzl 9Jr. €+i= f. Ai aq€ql zl

4*r flq^l E^le+ Er= ^iolql +r. Xlq oll9

=+El.I. 
rH ?g €+A +Aol+. Windermere^l

.J?= 
"J HE ;l q]91= 4e. E^loJril, **zlEol

t+ol =L+== E^lol4.peter Rabbir9 drl* eeatrix

Pottery Fol ^l')l"I 9l-r', :E €74 *rJg zl+€
r +€+ Zl+^l?loJ Wordsworth9 ^JzI 'l zlH*
ol ilq ++rqg t*9rJl Hl;]l €+i= += ^lge

t*zl 9*9 vJolfi,E+.

^lqlql^l =g6i= ++d9 4E saE * ul+l

s.bril, €+4 sg zl+tr^J= ol $fiE rzNo|

= 
qlql EJ+ol €+r 4gql^lE EA+. 4Sol -s

aql r.* glBol 9lq dc +ql t4BlTlqlE ol+
:-"JoJ *"14. S+^E t929ECl *B€ peR (pre-

shwater Biological Association)41^'l 1989EoI +E-l

9q T0HE q^lE'*r 9leq, €+ ddql 3zll9

dildg t*l ql4. Windermere Lab, River Lab,

Rlinburgh faA€ zlzlt- qlgq + €+A7l Winder-

mere Lab4l 9J.4. Windermere LabolE Aquatic Proc-

ess, Microbial Ecology, F'ish Biology of Ecosystem

Management F9 azl +^lzl 9lgq, 1998€+El 5

zll{ ,r.}g og €+iz} ++6}E 'Aquatic Process

and Palaeolimnology'4ts ProjectTl +6Jqjt 9l+.
g'Jg ol Project4l Visiting ResearcherE +q6l/l
9ngq +.9- +d^l= Palaeolimnology 'l Sedimen-

tologyg o 4 ulz| ;1o1 6l= "Jg 'Diatoms of Aquatic

Process'o]94. il+ +ql LectureE ;J il4l 9I-r.,
Ei^tr+C Q.,j zlrzlzl 6lHq. d4 €+ge E 30

E CEolq E^l+ 44q 9l= ^l%lol + 20q8,
€+-H-=+lol E 10q€, f e.l E^]+, a+Eld, *zl
d, dzl€ulad F, zlg s,r.l4l ErJ EE _H-4 oJq

ol lriolr 919+. do] "Jgol 100Bol rl "Jgl=
"l+ 4e +Eol+ sl= gg €+ d;lel Er cE4

Zl +4 'J €+ tlEg 6lir. il-a-q €zllts *^J t
*t 'Aquatic Process and Palaeolimnology'41 EF
+q6lr ileq, E^l"ll 4 +^lg-e 44E €+E
6.tr glts ase _H_oJtrl. €+4 qlql g= zlsgE_
i. ='J+ 'f 4+ ull$tg 6|ts: 'Culture Collection of

Algae and Protozoa'zl Cambridge4l ^J E 4E d"l
ol $fA_e_ &Ae+ 9lsq E.J 

="J+q ++ E€
4 €+E ?=- a1g 'Fritsch Collection'ol g.lEl.

€+iql^] '.llzl iI'J oJg +s +€dlE E"J+
e} r4l 4e +aBol= Sd zl9.l !-E 49 +a
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+ql 4s e+sl4 E4l 
=!g 

E.E.BI+ a]'flc|. Dr.

Haworrh4 aol 9J,trJ qel zle]lel E_^ ^l? ;lld,J €+ ElHe +o.I2l ^l-e_s a€g +flsq, +
g.l"Jq^l Dr. Lund, Dr. Talling, Professor

Reynolds, Dr. Day, Dr. Tipping Fr+ aol t}'l zl

qol 
^llEi.-r., 561 Dr. Talling9 slEg rllt|| u|.tl

'j c.a '; 9+ ^JEllzl= ol;lla|ts d= *Hql +
'J tF F!+ €+i AtrloJ Proiessor Pickeringol

oflzl;|ts dHl4'J Project S€ql 4= 4 €+zle+
I +E. aElql ++ +Ee f*e d4€- El/l 6l.9

4. tE+ d6l 5"J+=.8=-a E^lr+49 oJqlse

ol €+rcl lE FoJ c+ Ll_e-E^l E"J+ +49 EI

+qts +g q^Jg +B4gs zlE6lE^.1 t+e a
+ yvlAl 61fltr+. +oJq= + .J4= atdol glzl

ts alzlu.l c'JE_ E+ '+ 441 zlztl€ EIE_ +g *
ol rlzlts +.J +^JE z|.dlE uI$ uJrlfi4. Eol
.tlzl 4rl4rl ra SHElr- alu.lrlE "AzlE 6lE

49 EsE^] g.z| fzlE 619tr+. ra]E^.1 ^J4\i
4ol H E d"l r]TElle.l ol€+ a-+71 

="J+ F
4ql 4A+ +Lll E+ol s,:4r 8fl9 "ll r.llzl

E++ oli .r|$oil2lE g,s glL -E e= 
^tgqlzl

= E+ol q] qE zl olq4l 6}tr^l €d6l zl+ H

= +H+ql fzl $=Q-1 eLH zlqE ^ll+ Htrl.
-J€ zlfr 4^l ^J46lE *€-g.JE ggt+. €+

r 4"d.ql^l dd el*9 EEril €,(lE E-e-a 4lA

;Iclzl ola +lol 6le^l EH.EI 719, d€d9 Lll zl

4ql^j E9 Etr EiTI B+sE- 'JZl !-oltsEl El

Bol oJrCol= EA= 6l+ +.J _H__r. ilsE 9zlol
g*ol^]E gulzl += F gI"J zl9, Queckett Mi-
croscopical Society4l +^ldll^l ggrj olu|7q 

="J+ +E'J+E =C, 4gE i€al Ferry qlql^l +
\t Bristol4l^l ?ol zl*-EJ ^l+ F. ol 

=9 zrE^J

SolZ 4E €e] ^d4ol EZI 6l=rll, 4l"J +zl*l
trl ^ldg r*9 ^l€E olrl:il ga+/l y+e +
+E +zlE olqH,+. +H slEg 61ts ^l+EA4
^le =_el8}jr. 

_trE-6lE^l zlTl gg ;ll4zlE -z

XE E+lzl u! ,,.19o1fl4. a+ €+E El 
^l+ol

sq^J E+tr^l 6l= zlol ol{zl 6l= ^J4g zl

fE alr ilqq ^l€ 'l E€E qzl4= +4 €
d"il^J rl++ .J= slE eol= 6lE ^l+E a"il

=9 '; EC6I= Tlsl+ EElTl olfl+ +4 +4
9 €d.l g4z|9i, * B ,ig -E-a g 4ol ol€
71 3l= ^J4E Ela 9lq. B+^JEllzl.l +d glE
plg€. eddlq +lE €+AE dz}*uJ +AE "J
sjg4Erl €g 9-94 e4. (The Institute of

Freshwater Ecology, Windermere Lab: http'. / / www.

ife.ac.uk)

1geeLl 0lg]lilqtE DFIlflAlg at7171

iEl 0l| aJ (qlalEilsl'1 Ellslg +As+t+)

qqla ^J961tr^l 5H+ Bql EJgi€ r qE a
tlE Elii.7} oJ € <id dEg +E gall Aoil EJgt

tr}. ol+Zlr+4-r -r.+zl+l^18"il9 *zlZ, €€g
4q6lzl oJzl6lzl F6lr 3l'J rl2l + bie,r|-r.E
g + 9l2l 5ll +fr.;t, q-e- .l|Ao|€ ,Jt+6lr ltfl
,:J LI +gq Y+e a++ aEg zl.ql6.l Eq4 g
+ 9l2l al # d-s itrl z1=19c1

ol+21+ulE j1+zl?l^Ig (Winter Instirure)9

+gt97l+EqrIB(KJCF, JKF)E +4e EllE

oJe4gzl €+rI r+dEl (JrsTEC) "t +=t4qzll B
(KOSEF)J+E ilqse {l6JqJ' 9E}. -J. oJTJ 7l

+4^l;Ni€ 96l] "J+rJ tHzl€"JzBE +^JE
zl 6lE ol ^lgg z)flzlzl ali"l4 ?zlal€ €zl

= +. "J "JEq ^l+C^le+ 4 r]*zl9 host rd9

59 zl4 4+ dgg 'll4€^J so q€9 Ell+o
g, zlflzlz| sl""Fal= "Jtel E.;LB 7l+"il^l €
+=.9^l6l_r.9lEi. olHql 'ilzl +71612l €
winter Institutets, olul ${ ssl+ d^l9olrl.Jxl
d al€d gd olell nl/lzlse .l6JqH.q. €+
s"J olq+ i+E -Jq dgols"Izl .Je EEI"il
ql6l^l ols]l 'f oJzlrlzlt-zl 6l= r=qol gol I
-H-olE 6J^I=ol ,l"J6l2l 4lqa 219 +ql^J d6J

l'l



9r 9lflul.
old 671 €fzlts + 498 o-tr-, qq ol+zl eol

E qEql +dg Fn LIE sl^JEolfl+. +a+ +
ql^]E ^Jqlq4 €+ s"J olq4 4+,]4, ql7l9-

g €l"I +6ll €+61= €-EEoI 9lq q*-J €BE
,r.+}E f 9,.lgr, r elqls f,f44ol4 *qel q
/l Eotql qlE qcss 7d99.zl 4lEq,'Izl €
zI *Balr xlE Eol s"J olq?+ rlqg €el 5L+.

g F+ €tl B + 9lH,'J €9 21994.
.Jeql^lE ^J+e .Jtsol q#eE 

^14qfl+.
9d "+ql^J 4*.J41 Elr+^l rilEzl, ulol zl;
6ld "Jeq d^dHr+ +4 9lq "l9ol 4 +=+ +
rtl€rloJzl, +q6l9"J aql Hldll El-zl d€'9 ^lzlg Elr4 +=sgEl. +4+ql^lE qlq'++ "lel
qE oJeq EElq Ell6J ol;llEE gollz! y*g 6J

^IE =Hl;ll 
F_z LlH,tsril, *9e4s.'++!+ oJE

.el Fec!+ olac'g +4ls 6J zo}€r+ 45-47) +
*ol zlqql 8ts4.

^lg +zl 4la^l 4C6lq trU ^l+"il +E, B

=+E +C E4"l g^'l olEE !]I"J"il Eildl q 
=+Col 9lgg t#6lHtrI. +9 hostolti

Kunimitsu Kaya d^JB4l^lE ol dg olzlalrlol

+= "Jg+B+a€+i .llql^l +€qa 9lE
Microbial Culture Collection(Mcc)gE-'J!l6lq +
dtrl. ol *ql^l ^J€.6121 € 49 d-e 6Jg9 z"l
4 z)"1H.tr}. MCCqI^l += B=+q HI*"il ++
{e] z}zl tzl49 ezl € ag E.Eolzq+, *
ge 

^JgE}H^l tlzl zl* g+q +qot + aql
rrl+ qrlg 9fl4. El+ 3ig TlrJ *.qlE ^Jgol
gzl"J, oJ€-oJr+ .Jg.Jg ,Jg!+ r5g ++ql Etl

6ll olBltlr :-4 + ilflE}. oJ.$"Jol z|41 rllel
E4ld, rEol ^J46lE ++"J... q4tr ol4€. oJ

gql ElldJ 4"J E'J€ +e"Jg Ha -4. a"J +
E !lllxlu.1, 4qE +ql/il glq^l= i+6J aEJol

fltr}. +41 dgqq 54gE €fzlzJ9 qI4 + F
-f,Eo.l oJg tol 6lE ol7l"]H, += €+Eol S
"J olr.l4 .Jg"Jq rEq Cgql rll;11 z11t go1

=zlt_ ae6ln €ol + .J+olHtrl.

MCCqI^l oJ\i Masanobu Kawachi E^tts. dg
LloloJqlE g+61i1 Environmental Microbiology

Lab.9 4gzle xleJail 91fltr1. Kawachi E^l=

'llzl 4d B4+=. Eal, llloJ6lts. d€g d:Lzle
E "l€ + 9l2l Ee+ +H,-l., MCC sraff5r+ EEg
+ 9l= 7l5l= zl+ "JEq a+dloJ=ql +6J gg 4
-E-E gg + !t/l 6194. E, Tsukuba Univ. r-I9

49 E+ZlFq dqldg *8, Isao Inouye ddH
g gEolr, rX qlqg^JEg "J+ 44 +Cg F
r ilE =+ql +6J olotTl= +;. Eg f lts+
Ee++flg S"J olq4, €+q^19 a€g g8tl

Tokyo Bay ;Nd€uJs. +4 6lq +q, foilzle tl
c-g-s zJ-rlalQE "J olelqE Bzl s.€g ,Jol $l

+g +E oJEla/l d4.Jtrl. MCCg staff=g Tlr
6J.C€ 

^lAolflzl"J += f5E El-+E, ruljl a
+E r.lldl +n4. ol+ 49 oJoIE E+g +H.r

= 
6Jol 9fleq, 4ets 7l+4 4+ tr]+ +g"l

EIE Lll4 $e *9r+ trl*+ +49 dLllTlE 6lH
ul. :4r +EB+ r+6lH-EJ 49, zltl59 d9
€. z1d Eq+r:47il 6-lq +E E_eE 

^loloil -f
5 s-;21 !l2l glq^l F=.21 9-r <l7zl g9.trIE

dol4.
r ++B+-E 9olzlzl 9*r zlq+E ^l*g +

A.J €+zi Lenhui Ri E^loJE.il, 6lzlE ults rel
_r."l€.9 qzl *.Jq. 44 BzH y+n rq y+g

ag .Hq +^lE g*ts 'Jeql!+ Eljr.6lq :.ts ulg
dol y+9ttr}. ^li+ 4ee ^J49= d€e] gqql
Ell8il^lE z|.!lal {SBll +E z}.t}6Jg Szl 9*9tr,
.llzl 4zlql^l 6JEq4-r. ++6ll p rllulQ .!f,zl
?+!. E+9 +9 L.ll'Jq +9q. r-E.la "Jgqlr+ g
t.JE d."rl qldl^l qE.Jos^l -A zldE ^J4g 

^l+zl 
g*r ololzla|$ +Htr}. .J+.Jg F6lq

99€ olts rie +.s-o1^1+, trlE €Eel +e ++
+"il^l r+zE +ol€- ^l+"1 aE-J g€.ql ql6J q
tl zlzl ololTlEg, g+g -vla_ ol;Nalzltl ul+

45.3+e ^la"Jg r+'J Lllzl T14 y+e E+ol I

6lr
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fltr}.

iizlzJ 5t Masayuki Watanabe CdH9 Bl
z! National Science Museum9 Tsukuba Botanical

Garden9 B+olE 7l9g 7lAYl. Watanabe d4B
e ri++E oJzl;ltl EolH,4. +"JqlE d^dHq
oJzl Kasumigaura Lake9 f€oil plankton netE EJ

d + 9.lE EJ++ 
^lzJ-s 7lAEl.

"l;<lEi 2+ FoJ 4ts, Kaya dCtsE Chemical

Toxicology Lab.ql^J B4+q +^"i+^l dti9 6JEl

9r4. ol*oI^] "J+ Midori MizukiE d€44q]^-l
Be ag Eg + 9.lE+ Ee++flg +"J olq4,
homesickE -j1^J6ltrJ += gqF.J oJ-L zlr.llrl z|

,l& A+zle qldl 7q r}zlalrl ^JgEl= "lzl"+
vzlzl 4 ^lB + 9lE+ 6iH4. zlrlel dql +E
:ir.I6lq Tako-Yaki slqE 9ol l.llz} rLlE lltrl
zlnlol :-ztlg+ 6199 S"J olqzl,'llzl Tled ?
H zlzl9 6J+qE olg Aol q9fr,1|q, 6llqA 

'll
vl^l'l{l oltg +da+"JqEl'= ++6lq el.! A
qql= += tsE-i/l 619+. alu|9zl d += t--tr.

5r+ +ril +4+ql^l 
=Hl6J 

farewell party€ 6Jzll

aifltsrl, 'lsl *zl +old.-EJ Kaya d4Hg 4lcl6l
jt .ll7l NIESqI^I 921 € gE.J d€ol +461q
-aEl+€ ++ ?Jol flfi.+. +61 a+ol - 4ts :.
*ql^i €E MidoriE ol+21 g9lr, :.ul 5+ o1

x:€g +ol6lHtrl - = 4= de Hl2-71 ol+ ^I4
4 Bol;<l 9+g 4rlzl, rLlE ggol 4"J ar+ll
E{ r.}$olzl 

^}+"Jzl +Eol 9zl gts H zl4€
€q4^]E 4E ul4BE .J gzlEs *4olzl 9*

ol += ,J B Lllrll E^lg +21 6}H+.

+E + ol= ^l+ol4+ t dJ Hs. gtts Rd x
4l,rl u1q. 3Jg ^lrJ €'"J C9;Izl"J r+ts fl5J a9
y*ol efl.tsEtl,.fzi5g !l sql 9lq^l qE\a L+
619"J a+= +"&d +e 4501H,q. f45g €
dql^l rllzl rJr+6la glH.trJ E+g ,l5g q YiZl +
g q 

^l"J6l2l ++6121 6lq +9 Sg trl +.qEZl
e aol4, $ge. qlz| lN-tr$ z)+ 4€6Jql 9lq^l
r*9 =.-Sg €, d-e <i+l zlltol € aol+.

+?'ra
"2-,!=="01Lt "Egl"Ll ?al
0t0t7t -dHJ LIH 

=AtEt
7J LJ 2J (A+Eilqj/ t.lslr+)

,<.1 E
4= iAHl4ql^J iEH+Fel W#, 'rft*.e'lrl4r

{zl z}zl +dE!+ #cl1 *frfri6}q H-#41 EI63 +d-J
fflltr+ CelE 9'l"l 2,.-r fl= aol nFf9 €d.14.
gzl= ole-f aJ dCq 9.lE "rI++", "tWM", "A{V

€9 +q'= zKE44 iE&+Fq 4IE, 4flqE! +Eql

^J =9;}q zKtr#IE€ql^l ^l+61_il 9l= HF+e+

ER "+ ,ffHtlE tEffiLol+ #Hg ulegrxloJrol
ol 

=g 2rzl€ Fzl99 EiEl4. ^ld ol 
=g 

gzl
zI "rl+9€^J"cl +-J +€tsEe-tr_ gs.tllxl ol

^tlvl^l 
-=ffiA, w+n4 IHfr5g c al4q flzlzlxl 5|

"lT1 
''l+g€Al'e_l g.J"I ++ q7l +€Eg €q

6lq ol"il EH-J ol;llE €Zl 6la :t gg-e olE €
+6171 9l+ *HEq +6lq 1Hq d*rl zle=
+d, a46lq 

=q6|trJ + a++ElBql "JH+ g
el .Et= aE {7+4ttr} dq s-rel .J++ +qq 4
9 5.ts"J9 tr+e ulqql zlzNalE a.Jg 8if,4.

'I5€-oleJ +q "Jzl?

1. ?,!+8el E#
'r]+g' ol+ "q= TaHiE#iE g+zl q€ g"J

ql el6l r*ol 4.H6ll ile IEH+Fel oJ+ E= d
+71 ffin, iiil*q_il iEr4E T€9 AIEIg qq aH
iE&ts EE :ag Er^}ts ^"rZl, d+, 4+ 

=L 
&

A.'y+ t*tYenVtq +4+ +zl 6l=+9 TlHls-e 6l

€ /Jolzlts F*EI+. fr,#F9 4.Eol ifr4.Elts iA "ol

4 Ce-l C + ilgq ole {dl a+e oleol zl=
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"il 6l"Jol/l 9E "El+E ilrjilf," €*ol4 C + 9l
El(iaffi, 1902 ; ?in, 1998).

2. 
^+Eel 

EEjH "t olel aJeJ:d ffiEF

zI. ,X*99 9fl
"2159" ol4l 6l= +4"J Flqol 4-J Cfi'rE,i,

Fd$fte Sohn ef al.(1982)ol ffiiEF 4ilH9 iE#"il
+3ll +R+6lE^l ^M,ffiEI,F.&E lEFJql 9aJ zIE+
€flg &Me- 71+61fr,+. Sohn ef a/.(1982)9 ol f&
+ql^l HFfiHT*Fq^l 'f4HfS 3-smnlzl ffiffir.l'X&
+Fzl Hffi9 Zel d+ Hr 9lq rEE .f^lE(le80)zl

zl4-J ,1ts€-.1 "Jq\i z)ea ++g + gqjl 6l

HEl. qzlal Sohn et a(]98Dio ol7gtlzl .l A++
€+ql Etl+ $ulgr.l 4q4 *"J EAE=F r-tr+H-#

"J l4:X+In^@ark, 1980)oil rlld}q 'rl+€-"ol?+r dl

= ++4"J +q= ;lgg-e ,r|$olr 'w/I*m&'+
iif;ddlq 7l+61H4. ol$ Lee et at.(1984) e +eE

ol+ -E€el ffFe,s,ol f*4"Je *ffiE) Hql g+
il++9 -H--r.61-r. 9.14. rE Sohn ef oi.(1986)E €
slEq iEHfi++ t#iB H 4Frq €Efi! r1tfiol +.'J
!-:r'ql^l ^m^ffir.fk&9 eHffiflqE i$td/,r.-q + .T*ll
.l^l ffiEfrEl Hel EIE iEHAFzl iE4.ElLl iSnFdz#

T*15+El Sli'#?,+i ^lol 
dl 

^l 
E ffigfrZjr(.&"Jol eH6l

Z+ g+ sxlHl+e+ iE4.6ln 9ol zl59 zlzzl

E= 71371 4E+:z !--r.61_n gEl. ol+ A++e
+LI dlaqz}S,\|ol4l "Jg+q w**rA49l r,ll+ +
-r.6J ++4'J ff'r;Fe^l zlq"Ia 4q qzl +ff+#
ql^l 

^l€-5ll *+(+, 1986; A +, 19e4).

^l+ql^J EielFol ,,,1+9" ol4r 6I= +4"J
*ri,oil tl]-J *f,f,Ih\;ts$ft9 Sohn ef a/.(1982)9 *E#
7l fr+no)+ rBq *^l ffi'?EH +UHE iEH(Sohn

et at., re82)4 +E#AHsq ++EiEeC W+n4 ,.
EEA'olrl ftk *l*iH ts*z} iE&4.F.qeol+ iEH4rE
ry +E;+#= 612+ *'fU ,FfH= fl+6lE^l ffi,t+
t4aql q+ +4"J H;g= ,'a++" olq 619r ol

Fe'Je 9zl s= oJ9 ul*zlE *61= "r1" ol4

E +u]"J+, -/dtE!se iE&714-5gol qol ftte
trfi+ + fr.+trslil HzKiHffgl 5-8€ol 9E frF*e
fg= tstE#H[€e] fIU!+ &ffie] EEH\ AZ4LL oJi,J

Hffiel ffi#, jfr.Xrftft.+ +Q!lE ol=El "g+S"
(+ +,1983; Lee et at., rg84)ol+ xM iEH+F"J trl

^1"1, 
ql+, +Ell, +q F 4^1"14(taminariaceae)9

"t+eiF&ql^J I + Ll= gE lFtffi*F+El Bol ts
ol s,olzlts,,€:+€-" ol4= H;Fql^l ,,+s"g trle+

"rI++" ol4n 61ts *La olEtrl$ f,+ +4"J F
rj,g "JEq i 2l € 4oltrl. q7l^l "E+g"e gB
ql^lE dE+ rE= "Je+71 +EtrlE gule ttfi
(sugare)41 6li1 9l+(JllrrlB, 1987; 1HH +, 1937).

€zlrJ 959r+ E++g ++6lq +€ €€ElE
9++e oJHl4se 6l]=+7I =+7lql 5q7l=
5-8gE a---zKig.*xql -++. rF&ts &ru#mlE= t{,H
6lq fifr%, il,i*;J + +fitEsl/lqq tt+E dla+E
q*9 LlTl 96]|^l t4zl(!P4BB)+ €71+ rE=
gtl+g 7l++E"J Bzlr Hffizl ifitBlzl Bee_
4l +4+ts €Al9 ,g+9, ol4 6lq, €++e E+

rl"l4 
^l9ql^l ,lH 

^ft&E(intercalary 
growth ;

€zl4lrl Eo E&41i1= a2l+Eql eF4,'71 glq
rj €zlql^J ^tl-s+ dl_s7l +=old tl+Elzl gq
+E++= ^d+*^ls=l ElqE dgql^.lE g + 9l

+)9 6l= 8ll4+ql gq^] #ffi **lj+=q ^ll-y.a
7.1s- .,,1E-$ ftgff&ol9r IFtffi#t5E ffEEE*Eftft9 -s4l€
44o e^l ;L?&zlzl qE ^J9zl*9 +€6121 q
ol 1,t1o121 qr. zl;l +q6lq zJc-tr_r^l +dq7ll
q=ti ola9'€+9' ol4 +tr}. duJ Song(1986)P
y;Fk'ffi\ iflnf,/# E&+Fql ++ eflq#6'! €ToI^]
' B4vl e-l (an tu r omorpla compr es s a), 9-4 4 @ nt er -
omorpha compressa), 7"J?4ell (U/ua pertusa) :a

r-ln 5-+aitl4'(Utua conglobata)4l^l €++ol +
+qflq" -r. BIHEEI q7l^l 

=9+ f+e+Fq rrl+

ee --+4.es -+qlE zsl"ltl ffl+r4tzl +4+
4 €eld +€6f= 6B=s^l eF:ol uBl=n fgli.61

E tE4(Katada, 1%3)olEl. 4r+^l ol5 sil=+ql^l +
4+E €1}q1 Ell6l^j '€++" ol4= +qE^l -E€
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61ts aE4 "g++" ol4:z Blts aol strl q'&-J
_s.€ol € ass c4gEl.

+. i#f*et ;Ftr
+4"JE ,I+_g!+ eg *ss 2tolr 9l= EA

9 &+F€E! tDt;+ts ajz)-tr- "tffi,X*el4)"t+r 2rq 9l

7l-a= "olaolZl (Isoyake)"zln 9.1=tr+. ol "Jg tr;+
;|{ ,,zizfol €c4,ts gplz} qr, Et Hrx.e.=
"ifl#zl{ EEI&H7\ H@,q4"= gElol+. trlzl^l

+4"JE A++ol iEe+FE nftW,tfry1, ift*e 114
ults ol IA*+ rj+ + Elj,Bl.z ql+g Slel el-arl
dzl .J + 91trI.

Ptll "ffi,t+" 4n 6lE ge "JE ^lzgTI4(fiStil
jf,.{) olz(,fitr) HHrilfrg iAR^}oloI drll4 € tre
4l "iEH"l "J+zJQ"ts 9ple "ffiffi(Isogare)"zlaE
6lHsq o) m ol +4\i q- fflfrol^] &H6I=
iEeq e$ E* -*t571 tfitE Bil#ulq T.A'fttuqc_
qq aHiEets EE olag Er €oizlts d+, €
E'l4AfEE &Eol +Aslr r 4lEql *ftffol AE
;llzl= ffiBEql ole.zl 9fl4r {S6}:r' 914. olql s
4 Etpffql^J= .l €AlE trtite ;f,ffi6lr olE 64

EEg 961 1e028 'J^l tE_e_(8ffi)1$+ql .{&FF6}q

ffiAE 6121 9fltr+. iEffi(1902)='.+^l olz(Fa) qfr,

fi9 trftEre,= €El H [flF6],i iilFfl4sE iE&E :.
4z) ^n2g* gzl gzluJ ,f$./+Xfrfld.l.I^l= Iffi]tJ&+F

(corailine algae)el EzlHl4+ iE&"Jol trH6lq 4E
iE4el Ee ol+ r#H+ql Bxl g*gltrlj1 +F+dlg
4. ol*, tfi+fe+ E+(1915), ohmi(1951) :.al-r. .rIE
(1984) + ql E6l]^l E4sfi fi,];F"J trfft* (rsoyake)E

^J 
oJe +.tl+zlts gE Eel{zlol.rJE ol +qE

"Isoyake" el.I',r= 9zlFe +rli1 9= aolq.
tr}. H,ftg ;*lF.

4= ASgr+ ?e e,lulEl zltrr gol ;.|golr !l
= +qzl filNo)t +4 "34LrA4"ol+ +4. ,E4t

rn&<' o)+-a "l= '{,li1+7l qHzl ;}l^J ''I++€+'"I
.llal FoE_ ,l ol/l qfr.Ezly e$olzl 9++. ++
,I++€rlol +El+E ;I=+E g+, +dg gE

ii^IEIE^l +El+= *fit*l5g Wtr6l+ flfte€Alql
trJ6lq ta=+E trtEel Ftr,frUffirs fl6l] BIoJTlE

E**ol qzl H+ 4ql^J E,ib4= olBol -,?4lqH
r olaol "J+ iEi+,$#+ EffiEryrrg +f,& ++ fiI
7E6l'E iEi+E+rt+#=E 7l+ol+ oJg F6|^], r
+zl g*sE iEA+ iE]R* 5l .Jd q"JE.l 96l tr

{+€ H;*z} 4+E 'llarJ9l*/rmEa}q A+d}zl
€ ffq;FE^J +4€ Sol4.

^lA "fr4\mA" E= "EIL" 4a 6l= H;F= oJ

HlzJ-qs gJ .ffi.rytJry,r1Blol^j 
^l+q 

j1 glE f,l,r;Fol
q.6hryn?ql ilq^J 'A4Lrfr,4<Gtbrnism)'9 Fa E
,ib rr= a4L'ft3laJls 6lq E5|g ^l4qol g.l= *'

+4+= "J+el +t*4Rrn4-o-E_ €?, €ts(E{E)
5:ol EilE4"J qlolq ^l+q 9lq^l= mffif#lFol
r*9 zl%l"l^J y+"1 +El+zl gtsri H* panamag

Indian zl$rll E^leqoJ"l r +g qlolu|. :zzlul
+EBEIE zKE#IrEeql4 zl* "JHle+ € zKE,H-#
7l "AIb"olq ol +qE olEl +t*^lsl.il,r.1g "*
tEffrj;E"s^J xl4 ']]rJ qq rlg s+ olq?+ 

"Jzl6JE

^lql^J= 
olul gHlE+€ +qq.

+5J ,fEtZC.I 9lq^J 'E,fL(chtorosis)'9 9rlts
#fi*#-(chlorophyll)9 CCql g"s6J Sl9 4go
-e- oJsll ,ifi'tffg= |el +llziF9 carotenoidalAEJ

B2lqq E4ol q= €^JsE 'frfr|b'4:rr ajq.

"lEli #iltr=f.(chlorophyil)ei f^Zrn + +dol ^lEql +zl gg A+, Eri+cl Mg, Fe, Mn Fol AB
9ol 9tg "ll +4+= aol -B5olq, 4e= *Ajel

^l+ol+ virus,l4 &)frql E6\^l *fr *fttfrol igH
9"1 444zlE 6l+ ol+ )L/,,Rol gtzl "IEql 44
+= ag'H41t[*-Gtiotation)' E.ts'El4l 7l' q 6lq
€taT,Eqe +4+= rn4.+ F4 E,fL(chlorosis)

+ -Jq.

iE&+Fql 9Jq E4LrA+ol4a 6l= f,f,r;FE,f'fH-J
fr+n el I\,*h,J ql el s ts tiE lF ( 1 959) g,, +iffi f,ji Efl iEe
E A4An*q) +6I^1"71 9lr+. .r= ol +R+= -F;I

lLiEits(Hokkaido)9 E H(Hidaka)iaH "; *xf(ro-

2l



kachi)iA#ql^l tr+ saqol qtr ,+iffifHFfi(iilFd/+s)

9 i6&zl ftEFqlq trHqE qts Ff;H "fr|LrnT
g oJsztrl.,+r -J 4"1 ffibna^l {E-sAF+
(Chondrus y endo) 4 zlg+€tE "J (Corallina pi t u-

liferdol +al C6lzl €^lss H6lHn ul$gE uq

zli6l4 (Grateloupia divari@td, o\7lglq++ ol (L0-

mentaria lakodatersis), +84^l + Y $ymphy ocladia

tatiuscula) Fol d6l2l +El+ ffi€,e ^llBl*/l d6J

+Br+ B4E ?Hffi601 g++9 €4-e 44*4r
619+. rts rEl+ H*Hfuqq^l trEse. -E-ol=

* jt"J ( Coral I ina pil ulif erd ql 
^l f'+En El2l +El+ zl "J

+#|59 *tsrt+g AXE EXt= $zl p*-.r 9lE ag
.IE;K619+.

4'l 9ol.i4, ++"I= +e +g+=+EJ(corallina
pitutiferd fif#.] E,fLtq:a +fi'€a194. ol g'Jg
iBt&zl }#ffifg + Bt= i&?zJ B)ig EJE 7)9 E tE

-#6l9qq, r ffiffis^l "E)Lg tEdlill ',Jzl 9+E E
Eql^l=.fel6J E4Lrn&61 d4 '14'lzl g4+ +
E+*4r 6lq+E F'F#Elzl ?+tr1"4r 6iH+. tr14

^.1 
++614(riBtr)zl "+iffif$Ffi iE&el E'ibrn4ql BF

oNr]"elE H H E M*##R"I^.1 SE9 A?P:(cnndns
yendo)o14 +g++tE"J(Corallirw piluliferd #
i+nFfi4siEeE )E@tA++ )'rtilA ffi&zl )FE.l 9q
+El+ *ss i,J frl\tn (etiolarion)olr] alHcl.:
ulE-tr ++614(ilElF)ts iflT+soil^l +El+= iE&

4HE ffi#, tfirE, iii^q el6l i{45}ts A++(ffif+)
rn*a+E Fg 94ulE gEloil^.1 E4brflaol4 6lE

H;+= iE#6l9sq q4^l Eaql^lE "E,fh"4r
6l= H;Fc+ "#,t+" 4a 6I= f,b;F7l ^ls trl= Fs
E- 2tq *48 ag I + flEl. 6JYJ +Lllel "J+ qt

z}=g ffi:l*, AIL= iEid+ql^l iEH6l= +Elql 9l

4q "A4L'A*+ "Hftrn^" ol4 -#Fd 6lZLl +*
ffiff6}= +frU(t, 1ee7)E 9lsq 

=--ftol 
-#HE iL

E@# ly5tJ+ Ea gl= aol zl#E ]i,Hol+.
IE;J olE +qql q+ €+-s€E till4l^l White

invasion of calcareous algae (7t,1998), Aleal whit-

ening (4 F, 1998), +elql^l Barren ground (Ayling,

1981; Scheibling, 1984), Coralline flat (Ayling, 1981;

?itrf[t, 199()) Fs.tr- ]rol.l- glErl olTl+ 4e
E^d€.J"14 arlql 44 gq 2Aq4ol q= 4ol
olHzl s ol$/l 2lQzla glE -s€.1 El'j|+ a.J
zlE El4l eEqq"I € ase ^J4€tr1. +'J Cr+

a (19e8)ol "Elg+€te.l dile+ ++" ol+E q^JE

Fsll ,'rI+€- €+g "J:gl=. =zEllel 
6114+71+

ol +dq= €tl" ol4 4g;lHtsrl gzlts ol314

zlE EZoil^] zl4slFol ol lEt'l+ +X€ 4el
4 ^J4€tr1. 

olE zlzl$ol l|lel+ Enl€+ +H d
z1612l Ee-l6ll 9^ldql e.^4-E+.

4E
,I+99 't4iE&+F9 EH! HiB= hE+?6lE )E

l1fr\ Wtbql E"ll pgflt#Eel TEql E,E,al:l Ll=
El &4Fq WE4bt'J,tE4.ffii€71 Elil4 Etrtfiql A
d^l f€t+gr 9J=- tX51,g e i€#E} f il-qq 6
&AiFq trn).,4BffiWzl irEi4-6l.r. rEtffizl -Hql
iBirnal4 Iftfltt]'&+Fql E-J *H EHg tffi)<z] t+fHHtr

qg +El+ts rA^ol+ + + 91tr1.

trtEHq 4++e 4-58 d+El +E++71 ^lzl6J
H7KiH.(.J trI 29t vl^l Lfl-)tnflol ftifizfzl o]olzl

t^l
*rE9_ ErE61l *tr}ts a('EErgE ++.s'JEI"rl C
ul2l 448+'##zl fi&;?,+)4 HzRiH. iEijtE Etr
4+iH+ olEl oJ6J €AH TEg E f Xltsrl olE

HiEH 7l4ul ql^lel goJol H/RiR!+ E.l^Jg +
+"lzl= 4^lAr+(+, 1997) sE +++ + 9lEl. ffi

iEHq ,l++e triAH iEAffiUE A+ "J+Es ig
-#g I'J EI+s. a.tr+e+ ole Qlt ifr'el J(E
ilri,,r.9 5 + 9]a, affiiltr +E., SltH, effi'4ilH

= :n+gql .el+ rffijulffiE trH+ #H.EH, +€ t
olB "JqlE i+'fif.+rrE Gzlql qe +g i6Eel ifK
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q zKiH, Wr\ + rylr4.,|b+fr\ IE€9 F$HHI'J s.q
EIB(Monitorind, EHEB)J+h(Grazer)9 4.4, 4fl8 :
4-r. ffirinH+Fel fftE4fuq= 4HE6lrr-.e4l 7l++ g
ol4 6l4sq a++ql Elt 9ule 4ffi+ H;Fe.l
,f*Hg Elszl 6l= 4= +.raizi"J +4"J, +4=
g olzln 

^le.l++= +Eql^l-E oll-r +ea1c1 o1

qE} + fltr+. tr14^l gzle +t.J4q+ 'J4 ^l+q.n 9]= "A4L" + +q"il q6}q "=frs14 zlzl"

=. 
zlts i +4"J "a+9"o1 4+Elg ^t%l6l= _E_

E olql/l +4LI4rJ EleiE^l 
=g "l=+. olfl +

4"J zlzJol $zlz| olq4! ag EJ6lr.zl 6lq ol

z)ol zl/^lzl 9*str dffiHE EAAoI 4Y /ttHG+
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+_ir. HlEulr dq.
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Asian Microbial Diversity NEIIEII
0ll\1l4F Culture Collection

e El + (CE*+€+t *aE]^JERU)

ol-,rl olul .rj g € +Lll E+.1 a(ANIVn, Asian Network

on Microbial Research)el Czl€ +BEllq'l +F +
+ElE "Symposium on Microbial Diversity: The

Asian Scene"ol 1999€ 2A 22-24gql rJA C7}+ql

^l 7l]4qfl+. ANMRS ol^lol zl99 pl^d€-zi€

g gE -H-=Eli1 qgEaE EI^JE 4ur+}9 4
4se 989 zll44 +g 6lql 6J+, oJg, ++, €
49, E.IE, oJsr-llrlol, gelolzlo|, 42159 8zll4
ol +q6lq 1996tr ^lz+9Hsq, EE+EI tsllsB

ol 41tr 4SEee zl9;19r, 1+Al ^lBe 20008

vl^lE- el4qq ilcl. r tloJ olE ANMR9 ++o
e Cgzl+q 7ll=l 'l 5lg+E EI^JE culture

cotlecrion 4"Jzl=ol s.Jg 7lAYl.
olS ;j,t|| €?jl dJ^lE "JQlsE 419 "14=s

culture coltecrion 49zl59 qEe+ clpol "Micro-

bial Diversity: The Asian Scene"ol* +819 C.Y.zl

*9 zll46l9gq, ^il+eolts 1) Isolation of micro-

organisms and screening of microorganisms, 2)

Microorganisms and the environment, 3) Utilization

of microbial function, 4) Isolation of microorganisms

(Taxonomy, Culture collections, Data network)9E

+Hq + 4oq Sq €Ttss.zl ol+qd4. Cszl
+qlE SzN =lgqoE-+El S0qBol +4619tsu1 4
19 *4zl5g olEl ,.l\} + xlql9 dg4+g F
;|{ ^lgzJ9 aeg *9 492} y+o} 7}+zJ e9l
7ls EJ^l7l dEJqfi,l, g_sE +4171 +4qq 9l
o rf s *4zl s+71 +dg ,,tE q€5lE4e =
49'J*q.

El^i=+ BolE €+s= .J+ NIES(NationaI In-

stitute for Environmental Studies)9 ulr,l4+ culture

collection9 49zltJ Dr. Watanabezl "The Impor-

tance of Network Approach for Understanding

Microbial Diversity in Asia"ol+ +,Jg olHtrl. €
,l 'Jqtl pl,J99 160,000+e-e i49tsrl olts

d^ilZl El4€.E 3%oIE Elzlzl +61ts a_qe +t
9r ilq. rE6J, o}^lol Z'lqg 4"J+ 7l+ "; +a
44+ 7*+a gl+qlE E+6l.a !-=6la glts pl

dE9 culture collectiong +Bq 40%+?q) r)l
il 9l+. 44rl culture collectiong F6lq +"J-J
El^J-$ zlgol oJ+ql ++slzl ++€ + 9lE+ 6l

r., ol^l6l zlqcl P-s.aI= *r+l.J EliSE.4g€. E
r+zlgg 7l]g6171 96lq 4+E culture collection

7l+7J4 El^J€. trl.J^"lql rI-J +CS+, B+, ol+

I 9l+ €+qlE+l=q +col g.c+g q€6lH
El. ,&€el +Hlql^l ul.+l=F9 $fi$zlE,tJ Dr.

Watanabets r1.l-l=F9 B+F4.1 o1$51ts Ezld
€.E+4, ^J4qzl +Cg ol++ e+9 ^lle€- ^lE.
ql E116lq 4.71]61fl=El ol= zlfzlzl €ql e+ql
,zl+slfr,H pl.dl=F9 t+ql +zl^dgq4 TlHg
E?-J 4 o s *_o E gg +d '; r 5.+Col 32)
71EI994. +;-l Eldl=+9 culture collection4l S
d9 ,*r gl"l €zloIZlE 4=ql gE- ullla+
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:'rl[ure collection9 g+'dl ^J+E]q 700q ul{=F
+E B+6-121 9fr.r ,,,11E-$ E+ilzl"il EI+ €+
1 ds. glzl +dqr 9l+ql 4e "J+9 "J9t+.

Dr. Tapayts g4$el El ''Jg culture collection9

?B6l=El PNMcc(Philippine Network of Microbial

iulture Collections) talg lRRl(International Rice

Research Institute)7} r+zl 
=ql^l 

slqElji= Ellnl

tr + 9l= dll4 ^JE"J cvanobacteria(B4fi,

blue-green algae)9 ol+ql Eil.J €+E +6J6lE^l

+d "; -H-=slr 9]ts cyanobacteiazl204+ql olE

clE Bs.zl 9t9tr1. olHlqlE *pl 91fr.'J ul+e +
qlE +.c6J {}4EziloJ al +€'JE+e+ +€6lq
Et19 Dr. Mahakhant4 9t Dr. N{urata9 *5€
+-tr +-S.€ Microcystis4 ^Jtg z16116l= zJ^lC

cyanobacteriag) Fischerella sp.4 Hapalosiphon sp.

E El+++"l Etl-J €+Htr+. +4 +4ql^l +€*
El fgzlql^l 6l€7lql +714e-E- g^J6lq +49
"-lolrl zl= Microcystis9 g^J q rl 'f zl4 

= 9l"ll

^l 
ole+ eg ^dgE 4rJs.r+= ol+g + 914= ^J

49 6l !.tttrl. gzl= "Production of Axenic Cul-

tures of Cyanobacteria by Lysozyme Treatment"*

+zl-e cyanobacteria9 f,fE4r+4 ql^l bacteria-

free *rIE a++E +E5l7l $la|$ lysozyme9

ol+oJ ,,..}le.s *Bg i7il3l9El.
a= +Ltloil^]E ul*1afr41 9aJ Q|a-s€ 'l ul

^ll4+E ol+e ++549 ^dt 5ql EI+ €+9
g,S^J ol +E] q tr^l ul rll =F9 culture collection4l

Ell-J +Col f,zlrll 9lsq, 19928 fr{{}4ullts
g I ql^l 

^J 
Etrl"J€ E s}(Convention on Biolosical

Diversity)ol zllaqE^l #S$dzl'fl9 4Ezl *
z}49-as. ul]$ i9,tl9= ^ldol4 ^J4€E+. E
.-ll9 pl,rtl=+ culture collection9 19958 +atl]sl
itql 6l^"rH i+E 4.J 6}ql ++;lolEldla+g6J
(KMCC, Korea Marine Microalgae Culture Center)

ol €gqE^l g4zlsE 
^l+9H.Eli1 I + 9itr1.

KMCC= a6loJ^lt:€-9 
==e^Jtrl 

g,s-J Eol^8

E.g €!ds-e +'llelE ;|,9 frgul4l=+= +dBi

€ €z]] 300€ strains= qHdl= +E..e C+6lHs
q, 19988 69 "-J+"lloJEltri=+g6Jel €+r+ d

"J""1+= dszl€-9 ^"r+4ql iI46lq 4lolul.t{a
+gs!E €8, "l.qla+ E+zIAl, El^l]=+g6Je-l

gg, ul.rl=Fg tg4 ol€. F9 aztl6} El 9lq.
5!+ 

^J B +q€7i +dzlgdEl (KCTC, Korean

Collections for Type Cultures)ts I'l dgzlgq }$E,

!-=, Eolg B'.lsl= +rll 5lrrl9 pl^dtr culture

collectionTlS-o -g- +-e ^lt, ++ol, uldt F9 pl

^J+g +l#6lfls+, 19988+El ul*lafi9 culture

coliecrion ^lgg izlalfl4. KCTC9I ul.t'laF

culture collection9 €zl9 4 "J 6iql 
='.ll Bit "l

.qla+9 84, F4, -H-= '+ e*q g+E 9'&6lr
9lrl. €ztl +.H-9 uldl4i?ts Erllel B+ +zl"l

^.1 
Efl6J 100q strainsE olzl jfE_E zlg+ 2l+

4gs qqlg zlqolq, +Lllol^l +?l,'lel -e-gql
trlE El^{a+ €+E gsc 4 -ft*^JE.z}tlo-s^l
el zlz) Eql 9alq ul.rl=friq1 rll"J +,q= 321

Tzlt z)eE- d"Jg+. "l+^J sg-a =t'I9 rlr.'tl

3F culture collection9 zl€Zlg+E] zl4zl9l "l
,q=+q 84, B= r4.jz pl.dl=*9 B+=€s
dEzlql el+ 84, ,H-=*H9 zllE, ^le€ Bzl^d

+q4 ++7189 zl]g F9 SBlq *4, e4sE.
gde + 9lsq, +fl €+zlrJ9 4el+1, 4++
9 zl9, S.++ B* F"I 9al€ tzl d;llE ++
frdzltl4gql *€'Jg 5€ culture collection9

€*zlulE +oJ + 9ltrl:il C4€Ei.
9zlE Asian Microbial Diversity Cgzl*"I +zl

;|S.r] zlloJzJ-e-E-= +^l+ Eolol^l g+6liz 9E
+HEE gFzJ"J 44zl=9 *zI4qlrl rJulr E
EaJ + XlHgtrl, 449 culture collection9 69^d
9 ol= tlg+g network ++ql q= ul.ri$ z|$
I -H-=r+ g+q +Eql^l ++Er+= 7lLilEJ + 9l

clts :-49 +9ttr1. E+ Elrdgzl€9 zll+4 -H_€

el Bolol^lE ++e +g6ir q*+ +A4aol^l

^l^16l= +oJoJ El^Jg zlgg -EL+61-/ 9lsq, .J

ee gd€ -H-= 9 +4 ^llEJg HlEloe €,Bol

25



4+9 zlgg zi+6lq 
=LEL 

ol€-6lr.zl r-q6l:il.
91o u-e, ++g ANMRE EC slgEe-ed ol$

+4e+ 44617196il^lE *49 pl^JEzlfl zll9 H
_H_+ol Ell+ +3_6ij1 o|,,.1o| zlqol^l 'J+9 qg
"l oll* +.qEl$ .J4Ela] qfl4.

flE53

FB)B D+H =A
ol d -tr (Ell+Ellqi ^lHrlq !+qjil+sl+)

ts4+ bloomol +Cg +H'l 19BgE rlaEql^l
g+q+. +zl€+^lE zl+g eldl r+ts€- s^l
r. €t=rloil 4Al,'J +ol9+q4. utl 9iq^l ++
.r1e ."N{$ o}l llirfl €z} "l^!6}r EvJ+ L4
ol zl+"J Efl+q4. dl^l goJoJTl E/lBq +E-
eEr+ r.Is] ?.ld 4f ;L;9211^l gEl FHE +
+ +7J;il Aql 9lE 4l "lsl+g + 4a Zl4t aol
olHulzl. ;Jq ^lE 4l^l7l ul:zel$ HIql^J '&rl+
E '*Elzl ?*3zI Ell^1......

4= .n+tse:.eJ tsoldq4. i olzlulrlr $
^J 4lzl +6 + d C6iZl 6l^lzl g:E, rel+ 

= +l

=l"Jg -n+a}^lE :eJ €^Jg +4 zl^lSqlZl -H

old+qul. 9"lle qt .Je 6l+E €4lol^lq, a
+Elqr.ql^l 19958 2gql 4H g"Jg 614l zlE

EAI 4j ;ll7l ,'l*G'r-lq. 9oJ8'l^lr. rdl qtql
zSzlzl 4E d+Bg 9*er4r.1, = ++g +ed€
q"l-g ^lzl-r 9S,zl"J, E 4lzlo|/J,tJ ^lA4 ol+
zf,zlaf/l 

^J 
gBl^lr. 2ld q 4.

I 9zlzl A+Ellqig + F+El+g q.J6ldl-,
rE Ell+Elslr.ql^l &4Fc 'I+g 7ol9-s dl^lE F
+++ ^Ielc€.!+ +41 slEzl zlq q^l f zl 9*r
6l^lr. 4dq+. r +oil^.lE 'J4l4l^l 4E6l dH
6tr. zl^t 4e 4F olu +4 +4E B+=+ E+
g "JE^IE a.Jq{. H.r{l 5E d+El ^lz}6}d 

oJ

e}{l, +qg 9+ +^IE .J'Jss 4* trl+ E^i=

TlElir. 4l^lE +.Jq+. 9-zllzl 9*ol 94ol sc€
z)9-e zlEl 4lzl5g gE +Hql^J5. TlEll= sl,r.

il+q+.
olz|;|rll 4+6ld s"J olq4, ol4E q+4

gc4 r=qg flizl flo,rlE r+Hq s+e, q

^ls^Jgl alol qEltllo} 61ts 7IE. +trg-tr_ 96ll +
E Els r aol+ ^J4ilq+. a^l*q+.

4# r+H gq:l
iA: 47*E^l g^J+ BF a+ 3zl -r.€EJC

311F 407i
d;l : 053-622-2429

atret HFal

7J=A|]
(d +t4+r/ j1.+ "i 6J+=+'+El sl+)

+sEol +ol +C Eltrl= 6J6lq +tsE w]ri

ts+ * aEql2l Hr! +ls aE= +^lE+4. ql^d

++(Aeffi"#)g H+^l Alezl *6ldi"J, EIoJ9

^Iq Eltq^l zlE 9, *ts;I, *4 ^lel zlzl?g
€r8ll^l ol ail(xrg)E a"l 5i.+6lE El.Jqq.

Ei+, HE^IE j++€ a,Col ^J€E 
^lElql 

lll

E(ffiT)qq ^Jgqg q6lHJ',6.25d+ +oils. 4
zl€ riH9 trl+ 8ilsEl, +E €.Jg qq4qq
F^lg illdg oJ aol 6I*€qlCgql dt Ezld
g ,*21 4 Ez)zl qH#q+. q+, ^l++, 4zl]+
F f i+ g:ulEs Fgg 4 Fa, *=$r gu1

olzl zlol $,ts 6il4+(ifi&+F)= ql$el Hlele +e
vlg+ z.lEE 6lolg 'Jol S.q rzl +€"lelq 6I

r BB612l ^d46lr 91ts ul.Jq4. S.l4 iJB9
4lHlE *zl++ ++(&rF)+ zl*ol giE 

=+ol^l
"ll+ €21 ++ e +71 ilfl+q4. 4{(Entero-
morphd4 ul*zl'&(Gametangium)olu| *izl'"r
(Zoosporansium)q -E^l.$.E 4 zl (-#rE )tlEll E € oJ

.!ls4lrl 4zl 9tr €-e gg6lzl $zlolE 4zl9
iJ^l.qls€. 

^Jc(+.fi) B++q4. g"l * =5 4zl
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"l(.dftt 5e. 
^l^13.1 ^tlE_s 

q€ 4gE. ^or?311 
,J

q4. "JEll(ffiF.q)ts 4.gzl"J El9(Undaria)E A(Por-
phyra)E +++ H+449 Z5;6IE^1 zlSE ^J€

^l= gq Aqq. ol=E Hr+Ell zlts: gFq(lFF)

n)g qq^l +4;J 4oJzl.sz olzIE clone9 F;ll

^l ^lgillgl +zl+g g"lEzl ^dte + 9121 qfl
a, +i+ olql^l,le 'JZ+41( Ffr?Fru)E deg
+n 4 Eg H olts 4 oleS €d "t1 

o1 = q#q 4.
+el5 ^JEr+qel g}gol qL Eot1,t1g +djl E4
ulzl-=. !+qq. rel+ C€E 4lElE ias. alqq
zl 9+g ;tl 9zl EE+ zig, -E.e ag ele.l fi,ol H
r+Elir' ql:z dsl6il 7lj1 ilq= g€+ 

^ld"Jq+.
r4j1 rriol +6] Hc + flE del(tr4).Jg ;J

+ tzlol zl99 ,l a+q+.
4E + q5"l 3€, +q=E 4elel *€ o -e a

€+ "^ldll€qlCEI€+A"E €g6lq q"J59 Al

E-ol +6I7lE. 61r., 4ltrts a+Er+E =4s 
q6J

g F6ll^l r=Elqq 7lE dtlq €qg Bol ?zle
ilq4. ol4l r-s+(Z,g)e .Jd++g g-i 4+,AAl
+Elsl$^] arJ+E]ql ldg r+6}r il+q+. g
o-e sltltsSE €zl#t gd4"J He+cl 47t+
+96lB^l F^js,= \1+q= "izl4l+qq.

zJiql rf! $$zl
(zlq) d+ +tl^l +.g2+ 345dzl *EllolslE

103F 402E

.dEl- : 06M-462-2209

(€+i) d+ 3A!^l 4+5l 771Hzl tl+dlLle
olrlE 919s. 

^lsll Sq]^d Etl €+i
dE] : o0sa-4sz-3894 FAX : 0654-452-6953

IIflE?

j14+ slfl : +BtBzl€ilHzlltl9 19998E ol

*21 r+olE i+zl?l r}gql *zlal€ 9E r.ups

ql^l €+.
,J€+ 9tl : +$'tl9;t zl€4$E|q €B 20+C

7lE dszl+E =49€^Jg 'Jol 19991d 49

2zoJal ',zt^lzl z}€4s19 d"ol'olr+E ?z]e
++'I qi"I.t-1 .{ gzl$$ z]] :;1.

Zzlql 4€: +?44zl+"l zl+]6l= qlEJ€+g

"I ddqq 19991J 4g+El EI'JS++zl .ll 
^J

E+q+€+a {}4ulCtrHq^l €+= +6d.

94S sl$ : leeeE 3gql 248(+i+)ge +tl.
r,J 'Jolg 44(.Jd dq€+g +ar++)
g "&erJ HF 9t*.

+++ ;1fl :1998E 109oil -\td.t+gr+q€+?lE
dB "J"J^l izll *!4sd€+B d'J€+tls
E' +'J. €qi] (+r: e s5-090 dts +o}^l
?iF 6ee 5E6J11Er+q€Tg +aBd€+8,
Tel: 0667-790-8756)

ol9zl gl€:1999E 2g+El Etl"J€++zl .-l] cE
*q€+f {!dulrJEts4lrl post Doc.oE_ J
+ +. €qzl (Te1:042-860-4323)

ol4E 
=1fl 

: 19998 1q7l+E] 4+qlqr ^lHEtlq
r+q;/+q+ ^Jgf,+t+"I ,,2+s +'J. €qzl
(?^: e 712-714 A+ At^l {lE+e Lll44
15. Tel: 053-850-6994 Fax:850-6990 e-mail :

jungho@taegu.ac.kr)

ACil 3l+l :;JolzN+ol,tl ++61= qiq+l^J tq
EF €+ *zl. €9;] (Ter: M2-520-5381 e-mail

: phyco381 @hanmail.net)

46zl ol€:{.t44z]]toil^-l ++61= 19998 zl

qEq€+d4 (RRC)g d++Eql^l '^ldll€
.J+a€+drl"zl d49flsq =16z1 9flol
rI-s-e d"Jqflg.

rlltt "lE oJtlt

=HrH-+D ==!-d!+EFEII Alg =4!
e B^lde rBRD r.+il+se- EzlzlF49 €

i zlzl.J 4F *dzl gzl^lg t4zl(Automated
DNA Sequencer)el *tl.Ei €4 Q]$zl(polymerase
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chain reaction system)E -H-+sl.I. 4+= Hl*+ trI

"J+ e++E DNA g7l^lg +4€. ,s^lBl-r. 9l+
q4. ts+ zlzl9 34 9 €+ilE ol4e+ e#q
4. "*e ol+ tslgq4.

-E-+71+ : Perkin Elmer ABI PRISM 377 DNA

Sequencer, GeneAmp PCR System 2400

7lgg4 : Four fluorescent dyes - one lane tech-

nology for sequencing

++ ,Jol : 600 bp ol+

E4 ++E- :20,000€/rl-tr.

B'*'z+:+^J"J
BBzl:ol+€.41++
ol+ Eq i 4+ 042-821-7942, dzl*vJ sjylee@

hanbat.chungnam.ac.kr

oJetsl+a^J

IH+ I

++= gl€ :$HtrE ftrtptBt/ hJ E7l^l4Bcloiopeltis)
q fEH4.Eg el6J 4.tuq4.4€6! fr+4. 'J4lEll
q-n (1999. 2)

zzl+ 9s: +ft +a EIa+ ^lEel e+s+4
€+. ^lgEIqr. 

(1999. 2)

4+A sl€ : i|€:;l{ Monostroma nitidum\ o&4

q Cg+qzJ €+. +aEtl+r (leee.2)

r4^t
d^dEl 5lg : oJ+t * (Hizikiafusiformis)4 E€

ql +-J €+. +arlqjn (1998. 8)

I H+^l Et?l=EgE

$EBE 16rffircry) 
=7 

l.AElE (G loi opelti s)91

{EH+E= ?l-ej +f,q+E€.l! w+n

rL HE +R (,f:iAtct4)

+fl ++ Ell4+ "J.le Z, Elq"I ++9ol gl-q

q oiE + ++ol +.JCt, +Azl6t F9 Ezld9
.Jl ilol ,,,l]E_s "J^]EI+ 6]l4+E dqol g.q6l
rl. €zlrl4ts ts4q] €qlE =rJEtlql 

zl^J6}q oJ

Eql d+ +=qts 4+ ,j EE_(finf+)el zNEB 'J
el ol+q= ++6J El=.+ol,'l"J zlst ilaql e_l

=6lr 
ollE Ct+dl ,Ja4]'= "J++s ^Jtlg

F+ "J^17)+g 4lEBlq ^dt=*g +EI^l7l_!. €oJ

-a-g-e-E- i€qq 7l= ++ 6il=zlgg -H-=6l-r.zl

e €+= d^l6l2t 9fl+.
zl€ ++"1 'l* +21,r1e1 c44^l ar+ qE, Hl

E, €=EJ 4 z}^IzJ ^d+E= 'lE+ 4 +'Jql^ls
ilolE -Blolr 9lEutl olts rlzlzl9 9lEE 94 dJ

s-e.^l ^drJ +99 €6J+ ^l^l7,l.IE ^l^l++, a

^1, "JHIE "dEll,7B^llA ^J++E'J €.,JCE.+E ""I
Ezl+.ilE 7lql6l= z)e-E HH4. zl9lroJ zlE
Ee+ ,l+Ets -r'elEel qd!+ +Eql ElEl] E 17l]

g 4E +q€col uuleq 4q7lE rzil€ 4s. s
*tr}. ++"I^-l= E€l+71^l4zl +€zl^lslq El6l

aq€c-ol oszl d6JqH,4. zlszl'i+g ^J+e
+qq 4EIAS Bol= ^l7lB+ l7llg 4E *21

+4+q ^J^l'JEoil 
trlc 

=|.z 
E4r+ /li]a ^d*

zlolE -H-HE+.

z|flzN;llfql^J 571^i4 ^J+r+ c+q +€;iq
+gzlEE B46J ar+, B6ll.J4 4l+€.J"il^lE
5-6:i_4^17l i ;j{.rlzlolq +gg lBC ol3}oltr}.

szlnl +€g iz tzc ol.Nrolr 6-899 szlo}
€') v+7)ql dl=*9q +gg l5-20"colE+. 8-10
g.g H]^.I^I g3l^lTlolq +e-g 20C oltlol+. 10

-119e zlBiil 
=€^lzle agol 13'6 olafE a|

7ol6lE Elolq g4;I 
=€g ++ Iz'C oltlg 4 +

El9tr1.

Ell+71= d.]l ull"Jdlq C+!+ ^J+g ++6J a
+ +gol *str ,JZ}e El+ rDiezl F6lq c+E
d6J9^l *.J +e, +gol +str ^J*r+ C+ol F
rlcl ilflEril, f€ rst ol+g 4 +E194. =E.
I a+ql^lE +e4 El*oJ adlolfl-qq 3,000lux

old-oil^l+El C+r+ C4ol 919zl"J zl4<l =EE

Fl

^lao-

^lz
ali-|.
ol7e-l

6l
I

%Eo

=
aLz" l-'r

4Z

Yv
2)'
rt t-T

q

-I

fc

44
+rtj
o/
Id1

EHil

4,00(

s

olc
ELlTE

HIt]lOH

_:l,^llfo

4ol
Mac

E^'
q=

?t€

I
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E'lE ^J+ql ,'l*g +flq. C4ol daJ9tr^l +
el €zl+ ^J++r= u_9u1.

drlq^l +9, g+, l,=^l,J, +ql EIE €izl^14

C4;tl9 szlH}= ^l€ql^l szl'L!=g 18:00+El

^lzl9q 21:Ct0-24:00oI EJ=ol Tltl gBslHsq
ol$. zf,aa|flq. gEHEle+ geHEl= +flg trI

gzJ +21 ',J=+ol +Tldlit- HJ=^lZg rS4dtrl.

*zlf4lrl r-=g 2-6^l7J B9lql^.1= r-=^la
ol ,JE .ExI*= ^ltol B?+49+ oJ7J -y.zlHJe

*ql^lE 7lol7l gtH.4. 
=E= 

jlzl EJ+ol 
= €6J

$ ulxlzl 9+9t:il ++71= 9461tr szll*=^lrJol
oiaql^J azJ9=- Elflqd4. olzl;J ar+E Bol-

=zJrl] dl=F= gnlTl +71 +"I ll=ol qjZ olql

tr+4 +F'Jr+ +e d448-qe sz}*+g E}ts

7) 4t .Jgzlg.tr- +444 ^lql -szlHJ€ ^l+ol
+'Ll=+qlE HE+= € + 9lq "J++s^Jtql 9l

q ;1E"JB9E 9+ol 7l+6J z)98 _H-"Jq

E^l7l "J€qq zld"il 4iJElErllts 10e ol1-llql

+^Jgol 7l+ +glsq -szl$=}9 $l;J zlde=
4a +.JE zlFel frg uj.rlzl +t]+. E-7l^14 "J

;,;Nr.Y C+ill= Ell=^l ?rJql ;l+l6lq 2-7^l7J

+71 +q r-+ !E= g+d+= 
= I 6l+ql dxlal

€ 1-Zx r04z\/g4 szl= +9 + 91fl+. d'N +
s-ulo}9 z14zzJ2 ++ 20-25'C, 4E 2,0@-

4,000 lux, ++71 12L : 12D, € E 30-35%0 H 9l 9El.
€z|,'.14 oJ^"1+g +gtl+"] uule-a E+ 33%0

oltlel :agBg +z1614 FBs= 3m ol*, €*9
+= H*lol 9l= *ol "Jctgs zlq}6l.Htr]'. "J^"i
ElBe 'J+g ol+dJ ++4 .J:41%lHol +s+ +
+^JgE +,Jg ulzlalzl 9"ll .J4^lrJ r-=g 

^l
4 ol t}trl. €zlrl4 ts Abalone acetone powder,

Macerozyme R-10, Celluiase R-10, Hemicellulase9

a3:ai1E o 
=. 

z1461q € ?'^ls7l gq {zle. ts

4 9 f_qq ^lE^J+=eE.d-e- lAA, 2,4-D, kinetin

E 4r+ tsEE. 94dlq zl46.lq ^l+€el cailuszl

€cqq E7l^l?l ql^lE 
=zlu| 

olol 7l+31H,tr1.

olal+ ?ol Szlr}4ql E]l+ zI€7}]'tl=E .rj'Jz

^1, 
dl.I Ht+iI C* "f C+^l€9 54q .^JEqi4

zl+zls.-= q!-8lH.a, s.4%l= +9, zlE-, +.BH}]

*^le9 +6lq .J++_B^Jtq 7ltscg ,,lrla|fl
tr}. E+ olelql^l .JC^leg 6lq .J^J1rs-e^] 4
,'ld4!+ "JcHJH9 zllgalq 

=71^14el 
gd"J+

*49 Cxi4 zle= 4l+3lH+.

-*El H;+ : €71^14, tE&+F€tE, TEH+.E,  r
+,*H, BF,+I*.'U, [1fE8H, AffihiE

-d=^J 
=4 6HA+ 

^l=91 
EF-=t4 E?

e ^l =J 1,r1grNgL)

e €+ql^]ts 1e%E sg+El lee8E 6€4zl +q
44 4zl9 nA, zJ+-zl, 6lA, 

= E 71a"4 +o};}
*12"1,r.1 ,ld€ ++t ;ll*4(Genus Spirogyra)9
EI^"Lse, zl€d+E €++ BdJ6lq d.Iull*9
F6lq +c^J.lg-,?sa1r, .Ezl= s++ 844

^lE€egl AEzl71ts+ 7H,ll+ +Cse ^l€€A
I ulrrlr +4e+q4 e49 +BJ6lq, +9 q
Bd'+ r +21= ilB6lq e++A9 +€+41=
vleltlrz| ^lEqs,q.

BI++ 
^l+e-l 4+€Ag Elltlse +^"iE+4€-

d^loJ ar+, €""tiilsE +, ,Jole+ +el H], g+itl
+, "J .f ull*xl..l9 ,Jol, oJ ul*zl*9 4lEll +,
4qql^lE +, 'Jolel +q Hl, $.2|$ z3o1 Fq €
eEol +g Tlqgg +El'llq dlA+ 4trol 'i4
.]l= dnl Hol + r+g +Eg -s€6lHEl. tr14^J

4qel +€, .J ul*zl-J9 l1?=, gT}el .qoJ'l -tr

zlqE El^l+= Fq CC€er+ trlgq 4*€€r
+9 .l€61= rll +++ €e.Jg +"J61H4.

+^"j++^lel €q, 1) S. ellipsospora4 S. ellipso-

spora var. crossoidea 2) S. peipingensls, 3) S.

frigida* S. weberi, 4) S. mirabills, 5) S. Srimna,6)
S. korearn (sp. nov.)zl +Hol +eqH,:il, olSg
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,flel+ +"lzl E++E(S. eracilis, S. uarians, S.

variformis, S. decimirw, S. distenta, S. dubia, S.

submnjuscula)9 tzl]q :rEo-s tsll€9Hgq, +d
e4ql^lE average taxonomic distance 1.0 +=oI^l
S. distentazl4C E++E-e+El B?]€ zl9 xI9

allts ?ctsB4E Ar+e+'Jil6l94. 6J€, averase

taxonomic distance 0.6 +=ql^l S. diciminn4 "JP
OTUEoI S. dubia\ OTUE ,,.lol4l _E*9ol il=
44, S. grqcilis* S.uariformisE OTUE ^loloI S.

uarians 1llel oruTl 44 s-Jqq 9l= a9 4E
6lr, +qzl ts++Eg olr$g ol+q +q6lZl
+899'+. +sJ, +48+q4 B^19 F6lq +q
+2l71 9e€619'J S. crassoideaY S. ellipsospora

el Holnle .J^l+ol El'&+ z)9E dEzlol4rJ
ol= S. ellipsospora var. crassoideaa ^)4ulHl,
S. koreana sp. nov. l+ol Yls+q Hq.

zl€d+ql^J szl= €C6J e++E zlSrl d'll
llloJrol €71+El9'l +++g zle.lafl, s. dricorn,

S, decimirn, S. dubia, S, gracilis, S. koreann, S.

uerians, S. uariformisE 7+g 4Al9g g4i] +=
4^l+ d4, S. dricarnY n=36, 38, S. deciminaY

n--22/23.24, S. dubiaY n=23/24, S. gracilisE n=25

!1, S. koreannY n=34/35,36, 38, S. uariansY n=ca.

n :L4a- S. uariformisb n=ca. 35e Ei6l4^-1, ++
tl 4Eq g^q^I +E 7l+ 4+ n=12(S. uarian{E-

+El 7l+ *9 n=38 (Spirogyra ffriuna, S. koreann)

zlzl *B9Htrl. 561 g S+E SElq d+ :lg-+.

E+"ld S. korearwY x=ca. 12Eol= Sul;I-e- €Eil4
_og ff,rlo|{ 2!)l;IdJ s. dubia?iEl e4qq tl
+ ,.]4€ 4*Cg "J+6ll +Htr}.

ol^JE €fAt+= +i}6i8, 6J+t El]++ |E
$ S. driuna (Fritsch) Czurda, S. decimina (Miiller)

Kitzing, S. distenta Transeau, S. dubia Ktitzing, S.

ellipsospora Transeau, S. ellipsospora var. crassoidea

Transeau, S. frieida Gay, S. gracilis (Hassall)

Kitzing, S. koreanaGp. nov.), S. mirabilis (Hassall)

Kt,tzing, S. submajuscula Kitzing, S. peipingensis

Jao, S. varians (Hassall) Kiitzing, S. vqriJormts

Transeau o) S.weberi Kiitzing9 14+ 1H+99 C

4qn4. ol + s. korearw sp. nov.ts E €+E F6l
q d+gE, rzl.l. S. mirabilis (Hassall) Kitzins,

S. uarians (Hassall) Kiitzing 4 S. weberi Kiitzing5
xilelE-J +Elzl 117il E++e e €+= F6lq ++
t dll++ 4E9 plTl++oJ"l q"Jgfltr}.

ieq : Bll++, +4e+slzl e4(+cBe4, +
dE4), g^!nl, S. koreana 4*

A=Ua|{ Monostroma nitidum9l
g^l g a==-+4 E?

4 E ts (+Aqlqn)

ol €+= 1ee4p 109+El le116{ 49 ^lolql dB
dE+ "Jeltr "Jrrl4l zlrJalE +g5l4l9 zI€++
ql^l :lld$ zllEE ol+6lq oJ+:llE 4 ^dE*q
zl d€!+ B^lg 6lHsq, *cdEe 1es6E 4E+
ul 1ee7H 49 ^lolq dB {lE+ EAltr 241 449
*4Cq^J +6J619tr1.

zl€ql^l +€tl4l= 109+El +ol +Bol +E++
zl r.f z|;|{ 4+611 496}trzlzl =zliql ^}+ql 2-3

^lA r-€dql^l +qg €C6lg4. g+nlq 4rrl

c*zl= 3gs^] z2olzl10.1t4.5cm9 7l* Aa, 4
cll 25cm4l gEl= g;IE 'Xdqflq. g49 ^J+e
lg+E'l ^l+qq 3gql 80-85%e zl* +g c+
^JE.I= -Hgsq uil*zl9 qe& B=E 7l+619+.

^3+€ g;lql^l lj*=€ ull*zl9 aTlV -4t 4.2pn

94. ul*zlE EJ+g 3,000-6,000hx, 22"c, 25ppt

=aql^.1 
zl+ *E6lHtrl. El+zl= 4g€ EE 5

= €E-l]el +tlils^l Tlacl +/86IH+. +^J€ tsl

+zlts +9lC^l4l(partheno gamete, n)s+ dElxl
(zyeote,zn)E- 849.a, ol5 +CElgg +e"il q
+ 9*4. + +g 16CE ^lgrlE|]ql^.lE dilzlg

=€gol 
+9ta, 25cel a+gql^lE +ggCnl7l

uI
'I ui

ol

30.1

-lr/ l.

n
d

I

i
<I
trnr

ZJI \

ill

A.x

10c:

6|o
LJ!-

Li!-

E};ar

4q
Hl 6l

d4
rla.

-7.
d
70%

2-/
ol(

I

7ll
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Hcd

I



u.z%s dBzI9 24.8%Hr+ +Zl +4*tr1. EoJ

1,0001ux, 25ppr9 zl4E zlgB ^l€+"1^l dilzl
E +Cul€ol 59i4. d'*zl9 d*e Hil* 4eg +
30.9pmE C+tiHsq, 98oJ +ql= 69.8pmg =l'tla
7lE BH4. ol 

^l7lql d*xl9 .I++e d+qfr,
-r., +9 +^J;iE 986J +qlE S1.3pnztlzl rE+6IHg

4 d*zl{ Hl;tl Eg +rdnlE y4z-7171zig}tr}.
-]?izl9 44 %L= z4+ g.JA "J+"-14+ 30e

7J 7Je^lzl d*xl u]l* gEBtrl 5C +g 25C,

5,0001ux 
=aoI^.1, frazl HJ+ +g 608941 120zll

4s 7l* *a49r1. drl .J+;lgql E"l zld€
+e+4E j'!gg zlol4l +zlE zlA .JC 

^l+lg
d^l6J ar+ gilE ++7il;l+ts rlls_ 14"J + "J+
10cm B 6l-ls7:ll;ll 99+, r ol++El d*I rJL
6lq 3gql= 0-132il;l H9iHtrl. ++.lE 30erJ
r==+= 1rl ;l?+ 70% 4E gqBl9r, 60-9oe
rr+^lEJ+E 50% 4E 9+qq 2il .ill+l+qle ,i,q

qa\ zlz)zl 4E 9rH4. g+^lE "&AzlzJ+ 4
+ql q4 P=l'J=21- di} +^6lHs+ ++4ql
Hl;il 'Jr+ol 4flsq, 2il ;l?+oIE 3^l7J r-€
dql^Jts pol+ 10cm B tozl ,flelE ++tlEl= !.q
tr}. +91H4'& ^Jt"+g rtr*(t.sx18cm) lullB 4.1

-7.44kgo s J rr=^lAql 4= ^dt+ zlo)zl fl9-
q, ++4ol Hl;ll "J+^lol +g E4'& ^Jtrlol
70% ol4+4 +tlg -H-9q. +€tl4 g=zl^l€g 1.J

3-4^l7J r-=d.il^J 44zl71ts6J "Jq4 .J^l%lB

ol .JEE}94.

a+41+ +a+oJ +€:j'+4cl +B,Jrlell, +rJsl
4, gyl4l, drl4, 7l^lrl?.ll= r.I+-a.E. RAPDEIH

9 ol+al 4 zl9 4l;tl+9 +d4 +^lEE =^l+44 34++ primerE-ePvl 240bp-I.5kbpl +*.J
z-z)e 

=+€ 12272114 dzl€F^J9 bandE g f
flfr, o q, +qi+el +dzJ +^lEE 79aal4 s6"7.4

9lE u-H+. r+ +s+4171 7l+ *g +^lEAg.
Jrq+9sq, IE6J primer OPB-01 (CATCCCCCTG)

g 
^l+B'19€. 

s]l aJ'l4!+q^l *Fzj-s_-e. +4+E

630bp rTlE c^"iEg ^Jt}6lzl 9+E 5C€- EHq.
+€-rrl?]l g'tl= Ei!r-l6lq 4'tE €€d;llE

EE]6lHtrl. 4zl 84"-4q =ilg 4% Cellutase R-
l0+3% Macerozyme R-I0+3% Abalone acetone

powder9 +ti^l€+s,t] .<j;tla4 300me B 4.41x

106zlE g€enlzl Srl9fl+. +l€A;IE +ee
s.i;j4 2708oil 4EI9+. E4 zl+el €€€^rlts
7€gg 44 B-ssum9 rzlH+. eel€ gB€
Alv f/2 !I,(l= ^I++ Hl ?t=aql^J HI ?E 3oJ + ^l

=.+ ^lsqg Bdtlflgq 10oJ + gol*9 ,.|]fl
t-,6? +"1= 7i+ol + +g€ fol-s gol6lgEl.

Triton WR_1339 +7ov+^ls +E€ ^di9 lzl
€+.rl Ell+ +grlrfl +=€-g €6*9, Zzl 1st1zj
all4l Tritonoil E"ll +gqE 

=ell4EIE"}E 
tS%"J

+zl6lq +'"+e o.rolzlzig -H-9tr}. F"-lAclzl+E
Triton4 +€ylell +=+ Fq+g Triton +^lf-H_
trl 3.8ts11, ^Jul^lg+ Fq=Bq 2Hil *9tq. +a4
*9 la"=- g 6}-a,(l€+ _Er+ql^]E Adl.Eql
+zl9 zlEJ trIEql +4+= tg+zzl +eqql
+=gE Fq+ql^JE Ellt6l zl2l 4rl*r, zl*
9 E_s.E Hli+ ar+Htr}. gell^EtiE .Jzl9 E.n
HEI E^l "J+ E"l++ +Hg 4lEElE 

=-Al 
,JL

6'l= a_e-E +E+*+. qel^l +grl4E +=Ee
aJrzl€€=4] +g-J z)etr_ s+qr, FEa+g
4l %toJzle,l.J .J^l I ?tr}.

olal+ a"l +g+4lg ul$zl BF€ =ag +E
6l.il dtlzl9 ull*, #izl rI+ EJ=.il g+ dql
.Jz';l]se+ .J.l"rl E+ ^dt"l 7l+B,l2l gr_e,r1

+ssl49 +d *4 Tleol qBgfl4. E-J slell

+ql E.iltJ r?dzl +=ql^lel +rJ +^lE e4ql E
aJ -?dz} zl$l €4+ g€d;i9 EEI u1|*"il E+
+g;I +E_e-.,,N=.$ €-u- 11* zjHql ql6J zlZ zl

+ol +B99oq, +€rI4 +=gg ;Jrzl€641
Ell6J Er+ E4 €l r ol+^dql EI6lq .pzl{ z}_trE

4l+61-9+.
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FIAB (Harmful Algal Blooms) E4s++slsl

| 6el 4 ^l | E1t"!tl9ol7I+EirL^i olzlz 2/ 7)g?J
4l+71^l +rilol.zl 7|€ A^l /{5-d
Positive proof of the East-West exchange,/6JE+
Queen's University of Belfast, Marine Laboratory4l^'l 94ts A^l/+ga

Vancouver9 University of British Columbia *ftzl / 21u14

fl+ oJ^l '; s6}tB4slt++l 47l, / +++
€49 The Institute of Freshwater EcologyE Qulo].,! / ol 4
leeeE ol*zl+ElE r.+zl?l^lB *zlz) / 4.ll+

ololTl +H +il B^lYl/ r)+rJ
dgzl++ El ^14+ Culture Collection,/ g4+

gee-l kt+4 / ?f,+7:l,

E!d90il^l

=+"+qtr aleiE ql+zl 9fl+q4. fl++ =€ BLll +^la, r49 d.l +
^lq i'Jdg Eel?41 elg qel$4l 4lCs-e +^lEBqEl. 6J+4+v+4EE €
dde qul+el AB r+el *rJ"JqEl. 6}tl gq fl+qq. r++ A-H-, E=

^^19 
rirll +d Ag ,lqlilqEl. qq+4^l 4+4ee +q8ld ag Hl4cq,

ol+ 
="Jqq.
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