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Carstvo Tip Zabele{k i
Monera Cyanobacter Sino -zeleni algi
(~2.000vid ts 9)
Euglenophyta Eugleni
(~550vid t5 9) d
Misteriozna grupa so osobini na pove}e carstva
Cryptophyta (hlorofil ~ ~ kako kaj “oltoto carstvo, fikobilini
(~100vid 5 9) q’ kako crvenoto, skrob za reze rvna materija i
membranski proetini kako euglenite)
g Haptophyta Se razlikuvaat od drugite Qhromista . spored
35 ~200vid159)q’ poseduyawg na haptonema i . karbonati vo
a ( kleto~niotyid, a0 t sustvo na mastigonema.
Chlorarachniophyta
Eukarioti so de finiran nukleus, ednokleto~ni
flagelati so 2 neednakvi kamf{ika koi imaat dva
Glaucophyta reda na ne'ni vlakna. Sodrat Chl a, b-karoten,
zeaksantin i fikoblini. Skrob von hloroplastite
kako rezervna materija kako kaj crvenite algi.
Chrysopohyta Zlatni algi
(~1000vid s 9)
Ednokleto~ni, sitni formi  bez flagelumi,
—_ Parmophyta kleto~en yid so silikatni plo~i, verojatno del na
S‘E - zlatnite algi.
= § Sarcnhochrysidophyta | Verojatno predocina  Phaeophyta.
é S Xanthophyta Zeleno - olti algi
g5 g 28w (~600vid ts 9) o
c % _c_;;l; >~% Eustiamatophvia Ednokleto~ni, kokoidni vidovi so ili bez flagelum
£9 525 E @ 9 phy vo presni vodi il po~vi ( Eustigmatos)
0g&2238 Bacillariophyta Silikatni algi t dijatomei
35 E3 (~10.000vid ts 9) d
~>L 3 Raphidiophvia Ednokleto~ni  flagelati bez kleto~en yid,
I % < P phy kam({icite kako kaj Pyrrophyta (Vacuolaria).
=< O . Silikoflagelati so samo 2 poznati recentni morski
> E‘ Dictyochophyta vida, dominantni kako fosili pred 120 ml.g.
3 Phaeophyta Kafea vi algi
(~2.000vid ts 9) d
Alveolata
VKlu~uva i grupi na
organizmi kakov e E:ygrggg\)//it;ts o) d Ogneni algi
parazitskiot rod '
Plasmodium
Rhodoplantae Rhodophyta Crveni alai
(crveno carstvo) (~5.000vid ts 9) d g
Viridiplantae
( zeleno carstvo ) Chlorophyta
VKlu~uva movovi i (~10.000vid 5 9) Zeleni algi
site vasku larni '
rastenija
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ltoj COBtedlzditsls Stsd Ydojddzj ot I[s®C gd Mg dxsasd 2d3)y st
Hijdeif Mj TsdO Hjdd HBCOLd HJSO Wsttdkdls) Istsdzj te
73C) dzj fMj tjdzdSlkd, bkSEk MfjydW¥duydszs OHOY IsdtcOdzd

ltedd3j ted L O IsjtedsOdzdzOls @ | lsAy dizf s @ dalOdizef ffly Mndz@ Mrig(@sclp
LOGtej Odzd BH MsdzOtedzO ddzd ONsleFiENWY g Qls 6 Qezd s P y dzO ¢
ots twjeddedlsy Mt oadMsC O bl dzddzO dO § d&zOdzd dzhm¢ dlIs.
Mdimlsj B3dlsy L O dOH]  j deO0 d deHdzdpGacditizded@®)s. f sl ©€ " ¢
Bdzesc z Mz w@ig jj ~ OfMdts HOdd odmMtsCdlsy Isj B jtcOlskzt
Mftcj yko OO ddzd tctcOdzd ykzo OO tWOL 9 dJIgted 51O dalp® Is Pz €

| jBlsjteiOdzdedls] dLotted ot Y Hisls Mtstcts | 3§ tzD
Ydoj Odd0 Isfitets ¢ OtedtslsMC s tcc OdzeiLjdgej.dzdlisty MjdECHEd O
oteh Ols WilstsMmddzlsj L © dzO ¢ ts-@AfHs O dzlssdzQ SO difj W tissldstinte @zlstg
OColstslstets¥ dzd B OF Is-PAc Blocic @ flls O 1 320 d 8z -HOFUc@rocdz® 1 0 0
and Darand1 9 70 ) -L judrfjddi[Is] Odzed My "~ Ooa ko OOl ot MEBEKt
dzOH t] SHatifs@f @ddzd sls HJ dz dzO 4 Juee jtstc dsdn lshOoggCdsdSsds
sH Mo jlstsls, HSCtsdzCE ot dzd o dzd 3O j S Mistej dzdzed €
C i3 tsdz) tzis d .to 5 -56 jtd2€ O&@ tsls S Ols GCyanjdium jcdi@riur® dzeg O
(Rhodophyth Mmj ‘' Oakzea O COCK jHJ@bemel gndzBrocOELIstctsW dzO W

I'ts IsjtedsOdzdzd sy dL o tsted] dzjddedzsly M@dpdsds Isdzif dfdas § tot
fsn 4.0, O ddogduddddasshsPsibtcOddyj d fttd ©L1 o
Yellowstoneo 5 ¢ dzj e € © o d HSywedhiscpccullpp OB BB OO ots dL o ts
dzdots BH Stz 5. 2, HHEerqyl®eOpsis dzig s af  ldis D tctE s s Is

v i3 J tOIskztcOIs @ " O tI ¢ tHdBifld@ylzs Mis© dzO0 OL sls
H,S, HS, ), dfflts OO ‘'O ftejHjdkZzoO® o9dHBOOKO L C
Ljdzjdedlsy Odzed. st dLdzjL dzZOISO o9BHO tsH dzgj ZlstcOc
MW dHd > ddddoptstss s> j7 4] ©OLead Ol (BOtj d3 o
L sdzd ) O gyfectOaperds sde@& tedzed dzO o dMsSd Isj B3 jJ eOlskzted
Ctsd odzd " OOl oteL R jidBBdL @Bl d2O L dzjL &ZOO oaHO (
fed djte, OL lsded s juiffidel dodaj dedi L@EA(AHR sls  d 59 BE OdE Y C
HO BJHOIs sl ®dzicl®d ¢ o Synaftjomecys Z08Jd Istse Oh sy Ols
LOMj dzj s ded L o tsHdets, §tsH W dhifts tiOdsCiipdbdgChnCee iRzt
dz0 ° y Mdstgtcladus(Fischeella) cf. laminosus , dit) Is ts , ds Of§ldrogloeopsisf ts H
64°C d dz@alothrixspp.f ts H"C.6 0

[ desez dzj ElstcOdzded ddzd OdzC Odzded ¢ j Blsj ted3Odzded d L
MY dHd ofts oaBHOLO. wkzd¥dudlj Mmj JWdSoOMmded ddzn d
Htezed Btets' dzd WL dodsidz) sy iPfze § 0° dafyd dhgssy O
dmMéstedMmisj dzd S OCts HBdZOIBt dO J ds € trjcts @zdzls dzPls § tsis db
(Cohen et al.1986). GarciaPichel d Castenholz (1990k ¢ O 29 OOIs H jJ SO -dzj ¢ s
Lj &zpdef d CSt5d OOl M sipsse @sfflis L Gistg Ofgls H @O Hs 554 to
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dZOH nMlO0eots otsHOISO. It bjtodzOdzdzdIsj dLoeatsted dzO 1 o
JHddzMise j Q) dAPd ddszc © S5 O sy j HO cd Issdzj ted tcC
G to z f OBLilatdzi@ amphigranulata s i3 dzj ¢ Mtsls, HSH] SO ot dzj € 5d
i Otc Ydlsvstoned3O S Nd &3O dzj dz tc OMis { ts SEPYitmdabBy@rithifontistc didds j  dz!
dLeostedlsj] Mt fsoedmMsCO Isj B jtcOskted®  MmMdzd ydzO® € tsdz
d m¢ dstedpfP ¢ 2O oCkf dslst Ctsdzd yj Mlsoe ts mMzdz¥ dHd z
sj B j tcOkztcOOT, s 0@ @p &Bdyd dO dzj W slstsimddzls
sCMdHdteOyYysS d sBWéreghixfm) (F Ofts s Mz yo*® |J ottt
dzj stsdzj tcOdzls dzd € 5dz0 Mig-dzifztf ded o Pezsd s dzi Csdz2C &2 d
dLoeotsted dzO R A=ECEHH JiEORE dH W slstsddals j IsMSd B OSCIs toc
Chloroflexus aurantiacys 6 d tlshistcOdzzeo OOl Mezd¥dHdIlsy d HBL 9
Csdze MEzdzW d 4 oflzj g 2O dze d j o B detsaH ds dzdz® Is W(Islgahagnzénd © L tsd
Nelson 1988).

v OB J Ot PP tejL j dzlsOIlsd o dzgd dzyf thetf d3@ dzdz@ &t dztls j tc 30 dzdzd o
WdL dsdztsh € (Ward andz§aStdnhoR001)

5 O¢ fsdz Zzégggls pH Qggm;’]‘iiﬁffw 1 5L dzOls df de
Synechococud!. lividus 74 >6 dzj ) dzO(85@nM) 2) g‘?’é Eg (é 87 ) sd
Synechococud!. lividus ~5866 >5 dzj MmdzOB O $ fsif ts gg © [ o }QE )
CyanothecgSynechococ)<f. minervae 62 >6? dad n dzQ(B) © ddzi ed €O

bR teddBESYT O,
Chlorogloeopsissp 64 >45 HO fn dz&(B0OAS5 mM) R ) dzOeddzidzC O dzf &

shisteso d
Phormidiumspp. (cf.P. laminosup ~62 >6.5 dzi Mmtcj {0 stsfdzd dL ot
MastigocladugFischerellg cf. laminosus 58 >5 HO (~0.25 mM) vstsfdzd dL ofste
Osdllatoria cf. amphigranulata ~56 >6.5 daj 9 d M &8 ®M) 1\ B89 ) j &zOdzH
Oscillatoria cf. terebriformis 55 >6 dz 9 d &1 @M) pBBitedS O, ot
Spirulinacf. labyrinthiformis 51 >6 dz (~0.1 mM) vtsfdzd dLofste
Calothrix spp. ~50 ? HO dzd M(@)0© visfdzd dLotst

1 5 dnke dzj HO HACAE) WOidmidgds | iz e &y@sh | Otz @ figdo@is ¢ Iz,
ftejk { GcS OtedslsMSd, StcOddLdd Nt &ksck mnfjydyd
fsfmlsj § dats G‘d 5 sdzdzz o OOl 1 t6OL dzd dzd Is jf tsdsts 6O tb dflislsd
%O wdodlj Wsttdd 0O d&Oh OO { dzOdzjolsdD.O [c=f e tzdz@k
SEcO0ddL Bdls] ACsot dif jsHhO@MGES POBHEHY, ksO ot d&O
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HiCO 90Codlisj X dezy O dpdidaf sere(jisi O 3B te d M Cd2BEY JidaidOds d dzj
Josdkzzyd 0OlO.

2Quddetg dzj dz2d Odzed ot ftsyed d stedLtsed f§sdzd® O

v ddetsi dzj dzgdIsy Odzed My HtesdzO Hjded ots teOL dzd ydzd
sOCO0 d d&O tsfftcjH,jdgjdd HIZOBY]dz] . vsdy My dms
otskeMdzd d Y§tsote] d3j detef " BIXOS et N B Pudtso dIsj §ftsdzd® ©
Granhall( 1975), dO 903 ddlsy WOCIktsted (fSttO®" -MmeojIsdzd
Ljdzjdedlsy Odzed ot fssysdlsj Mmj o dzOy detsfyls O, o] , oy
l &zO) desis© j ©H § SiHEk 630 L telDryg d 19 ts-LLFadz] fdiHs jn d @etze d
fsye dlsj , Zimmgrmgnd > dn s tc O B S(Birdacenndiiset al. 4 8 0 ) ECO)yEkzo OOIs
CeMmMisddzOIs O dzO0 s fpdzPed s j Odz® g tdes ¢ dzd dzj MiIsd ¢ sYo
ots o dzOy dzgdIsi o H dzOB dzzo OF OH jsdets asfizC dzO o tftsts usek Gsleidizd Isyj ts dnj
dmeh 2o O | d etHddBl Mmistcjfm | Wk dsH Qdig]ddsAdrdztO dects(S
f stcOHJ ssO MmJ d 2O My jh dedIs g stec Odzd L d3d o s
OMf eshistcOdzz 0O gizlp tzd 6z @B dzeiath | 6656 ORI J fdas i 5y jid
fsddmM¢d to otcj HdzsMIsd ot btesifMmMEdlsy §sysed, 9 J
sj BB j cOkztcjdz SflsdiBzd J §sodmsS aslertholz addd tsfls
Waterburyl 9 8 9 ) . df s dzesMIsO L O OL Slss¥ §OMOYdY® j flzd 15
Mdeetg dzj dzed Odzed, hlsts 3 sotsL By ko O Ctshif jisdlsde dz
OLdgds Mtsj H.ddd] def ¢ B, ISfipls cdzd®O&Pcd tcOOIs o dMmMsS ddalsj dz
cOHd Oyd O, hilss dd3 oL By O Htejydoke OF j d
sMiOBEIs] oth Ols jWJdCOMdzO WlstsMddzsi L © o mvale mdztse
Liere and Walsby 1982) j H dzOh f tsH f so tch ddzOIsO dzO ff syoe Ol O.

t OL o  tsls-L faRj difidsdgs Odze d ot ftsysdlsy, ftej Sk
dimstcOy zo OF O, fsCOYlzo O Dlgfd dzcfladd CtptOdafflisq dsdeds  jd2Oj
fskmf jh ddsls tcOLoadltsS dO 9 O0MCkzdzOtdzdIlsj tOMmlsj ded
fsyadlsj o9CdzEykzeo O BBEOIEZI O | Mt tted OdzMCd d&OIsj
9 tSHOls O, sSBBEOEZo O J] Mt OL sKzded o ffts Pezd degf dzcff Otg O fird
MsdBzdzdtcOYS d roteBtsded, WsttdddteO® j dz2O jCMistcOyj dzkz
fsyes j OO OGtejeOyd O d tOMmlso ts@izdow BrifAscdmailpd W s MW
1993) . 1 sfists” Ol d HBCOLd HJ S OcGt®» Offls dz dpi@dzafta B P Is
ddzrn B dtcO0Ils tcOfMmistsilsL jdaRj dids yo declaf.Is j1 MUERS £ OB stcOls
EC Oy ko OO0l dzgO WOLdjsdzd I$1jj C@dzdndf datgj MO hIsts MsL HO
fsoteh ZOKO dzO0 Cttejf OO dzO0 9 0OMC k d&zOtgdzd ks Po AdO
ddzstc Oy j dzz dzOtedets € O (Garttad et wl499%). GhAnigjddzd M®ts @B tsis dzd y d |
(199D H 5C Oy o OO0k Hj €O { tsfls Agabadr@pe o50s Wjfpsapdd Oy do o
ZzO0 f yJ dzedyOls©O, des H NOsBCcdaOpHlY ocdzlo jO OtsH SHOEGSEl® B 5 ¢ St
Ctelsj CMisls &0 Ctej dzsls.

[ 5C Oy Odzd5ls o d MBS fMisjfjdz dz0 OL slstsl¥-d§ GPud ° O
Odz¢ed HBOjJH] HB ddzetsc kzB tets’ dfdic dAmip@zdsy d s dd 9 jc st i,
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ftcj Sz HBSHO O] dO IsOSodlsy o dH tzacd] Isg 5 tstH s Usatedls 4. ,
fsCtcO” Bdzts G 2B tots * @6 b GBdRCEXCARHL RG] j OOL dslsdo jdz j W j S|
Btets' BsIs d&2O0 BB MsOO ots Mo jlktsls COH] Boa0OO MO
Mftetslsd o dets dzO toj dzOIs d o dzts Is AzoNad te tsG t§ dzdfrifSOtffipeffigty Wad O ¢ j
md i3 JAndblsena o d H ¢ d dggdfidz® M djddx] dzd Isfij IsGEP dz& @ stedL 58 C
Cazlskzted .

Fritsch (1907) ftco dLojMmMlskzoaO L O odhcdyldad Isy O iaesyd]
stedLsodlsy LI DP3IIHBHPC DM OF das®)BREd B dOEDNMO Y Jd * (
fsHdJGdzzo OF jIsts dzO W jtelsd dzdetsls O dzO tstedL sls. 1 0 {§t
ots Mo jlssls L Oj # dediry dfide s j dz®@ dzfyd dzth)y IssdzCz e lzmisd hls
LJdzj dzd § soteh d dzed dzOf ® SfifiPshOz s @EJ) Iftds y ofOdssOp o YO dzts H
fcdzco ddzOIsO L OB j dzj ¥ dzdoe d twtsHtse d oAsabaewaQADlosigs j H d dz0
Calothrix, Cylindrospermum, Fischerella, Gloeotrichia, Nostoc, Scytonema, Tolypothrix,
Wolleg hiss 4 MJTOSC ots H SIsdzO § tsL d Istdsoii@s t6¢ tds] dz
fsyo dilsd , WdQMnE tc@uySisjisdrj deff disdzdzd Isdgts )H@Is Bfgflkh Ols  H ts d3d ok
CdMmj dzdlsjy wtedLtsed §tsdzd® O.

l soteh ddzMC OlsO Of dzd S Oyd“  © dz2O0 " kBtedo O otL tstod
Mddzj dz tOLoadlss¢ dzO @djcddjlsded Is yff s I8 5 d3dndidiasO Ols  +
Csdzdyj Mo slss dzO0@ OL slsdzdIlsj " EZBtod o O -dzj dzj dzg IS jnls @ gzek:
M Ctdzyd Misd Ljdzijdd Oded J ddHdSOYyd O L O HtsMI
"kBtedo O dzO { ts9 tc{Whitzd lan® Raz€198§)s yo Ols O

3.0 d dety dzj dzd MEaReGE BAPEEH | dii Yo j Is

g ddetsj dzj dzd sy Odzed yJjMmsts HsRJddteOOls Mt Wdlkt:
0¢C E dszd0jy.d v Mt j btedddipddls celpPjcdsfsH L O dMd tH dzj cs9 Ol O i
SflsddidL dteO dMmststedMmisizo OF ¢ dadsdzcfizOd teQ fdzizesmidsty y dls1j@.0
My ftoj s siflBafdisseigi@dafL O3 Bd JdizOdz IsOCeo 0O Wdzj € fyd
BOSC M 3Odzj dz tcOMmls ots Ml EMmdzse d, dzs fts° O9 Ol O
fsmMiHkzZo OO Medded SCtd ddgdFgosa Gasqdes OPtsH RO th
Emizso d ot X dotslstzOk®d it a5 dzlodts i KA, yGugjidse s o d H
HedBd dzdtc©® L OoadfMmd tH dqdsj O yd OO dz2O0 Btee Oded L d&3d

U j edi3dAtsle j dAfi jyofjdOBts HjWdddwOdz dets ot whdzse
Wdlds@dzS stsdetsls L dzOydlsj dzdets ff setsdzj 30O tsH ftetsmj YydzOls
HiWdadrEt® oslesesp ddls) otHd AdiskjOdh weliss] BE@OBN
ZOH B dzz o © ko s fstyPlh O & ayj Bt@BizdgQ frfsds] MO . Mts M s tsc
ddzd HHO@D do dny L &ZOYkzeo © Mts dzj ¢ s9 Pis @ d3y g ji3s datE@® Ofy dAts
L j dzj dzd y®@didsd 6dz0 & ofj & P IsAndpgmfad ) dzd y dzts . lts o9atHOIO
o sHdUssd M CtedfmisOle cH@ls oiy@E@® sQugls® Mmj HjWddadt
Csdzyj dels OO YqdzjOs Sdflsj ftod Ct5° O Mmd ‘Qolkzo OOl dzj f ts
CoOdzdlsjlstsls dzO@ otHOLO, ftod hlIsts Htsdzdzorgt ded B ls
ndzsto & didzd f tod B dzd )y dzs nABe B®WO®) S dzj sCd dzO
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ufftotslsd o dzts lods®@ dztf ts® 2@ 9 Jf 50 toh JaltOfsd) dgOS smd Mmis j d3q
scteOdzd yjdz 20 Isdj odHtsed ¢td M §dsejusd ddd
fsoteh dzOO dzO o tsH Olsi® dgO St Qo QIO ' i Fesish (HdA piceh jolsizm ¢
fMtsmisOo j dz tSH -dzj dzjdediC Gdzdngf dstsd M H g Y S dzgizls ts 1 dzdf) s
dzOtej yg @hgded o j LJiSkEsdC F odHtseod tH tifsOd@dsdlsd C
Wstedsd e OOl 1 #potdaih jdded#in ¢ @ § Betryococcus braunii (Chlorophyta Cts
fesHEydteO d MC dzOHdd KORKEeEd (@S & @ aiFtzjosgos L B
9 tsSHOls O, d dzd dzj ¢ ts uglend(BEuglendphyde® CtistsfH 5AC Isd o dets fyj H
f sdzgsh dzO W dzOc j dzlz kg .

A swdgls Myetgjlst L o dC Odgjdigdils jfind@alke d Jj L OB J dzj 3 d dz
(Reynolds and Walshy 9 7 5) d o fYSHBMHZE otj d3j deMWaN S ff sted sH
Hj detsmisd BjO MojfMmded L O dzjcOkdodetslsts j§ tsdzts 3!
ftejHdLodSC o O jlsts dzO ftesBdzj B ot sy mdlsj dzo
Wddzlsj tedIs g, Letsdzj di3j ded btesh syd L O HJjLJuEd j &20d O,
otSHOQLickzEW MisdodRtgelr) dzd sls Bdj ) gePsdecd d ©j St
otcj HdzsMIsd dzO f msoteh ddzMCdIlsy oetsHd, HMmjBdets fted
ftsotch ddzOIs O (st tacdOgigg] tefiftis f 5 1988 etsHddzO! ) Ctsd o]
C d fdzts tc SHESHSO I5th d - ff tu dgtiste d. dz@elsELIsdgO dzd * OISO L O dzj 6 Olsd
Mdeetg dzj dedlsj Odzed otcL SCoOdzdlsj Istsls -ldzPls jo tsai i isd dzdn J f
dMistcOy 2o O OISO dzO f tslsj dzyd * @ Bdets I9dsd M| Hzd 16z o dzte
ftedmkMmlseo s JRBACrR(GRDELE SHP ot otcmMC O Mt Istslsjdddi Ists
15 tlkCtedo OF jBisj sz Isojd s isCIsd &0 todj Iss€ mdded
fj¢t sk ode sdzj Blzo O Anddal dfjtlz CotidIgFOizdl@Pdlsj Hj§ O
‘Qolzo O ftslstcjBsO WWOL B EABpoEE) Effdzceodlsy ot Y doi
f ey 2o OO0l toh00s fesd OBOBL BBy Jdzs BOL O L O  tSH BB
B4 2OV Bj ezl bzj dzp ¢ sd Milsj di3qd .

lts Hd&ZOBBCdIls] ddsdkdSisdydd (Mt MjLtsdhto I,
Edzj toj dzOIsPC Q dadw32®, Mmddzdzdlsy dL d3idzed ot € dzd BOIME d
Hs MECyifmd 0 O Wdltsf dzOdzS Issdetsls tsH HJ Olstsd3j dls,
Ckzdzdsd dzOy d ‘L@ dafp@zdfipg dz©O dze d d HJ dztsW dzOc j dzOlIsdIlsj ot ¢
f OtcORj sted ZOOPIsHBEIS] HH OCo O RepOldsl BG 4P MY St jdgy dzd |
MisOB d dzdztsMlIs© dzO Mistc O W dS OYyd 0O d dOBOdEze OF j s
94JGJjIlsOlsdodzdsls §jtedtsH, ddasj dzt dlsj Istsls dzO MistcOls d ¢
CtsE O ddalsj dzL d I jskist liszdiz) s d |  agh Heoddsiad) Sl 310 f
Wdltsf dzOdz€ Istsdz ( S ©C o d Mmd Hd O &gldIshlysdze]l =BG G
4 1 d dzd dzdzd ts dg, COH] Mo jlsdzd zOIsO® | HBoaBdzdd L O tOf
dmStstcdmlskze OF j dz0 - tc @ds] Is j dzdzdidd fzdzdds@isilsted f sStc OH
Wdlstsf dzOdzS Istsdetsls O yddj' dOs 9Os din j HAfSRY wkisd20 e G | Hisisdsts o d
Bdtedes o tej d3j odEd " duijldnss s5d Mi M BAyle § ®H { fimejdets) ddedih CQfdze d
CdzOd s OH d d3d ded B3O dzdzO € S dzy J dzlsjstOqd * Dts dAPts & isOdiaiklis § o
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4j]CEdzHO] &z tcOMIs dzO HI Otsd3j dilsy ydMmbsts My L OB
B3d h OF psde@] BOMd, HijH Cdj ydets fsodzj Cko O j d&zO
fsj HdzsMIsOo j dzO G J dzj tOdzdzO M j B30 dzO B4t dzPlsRid € s Pte @zC
Pdzj o dzOIs O L s5dzO M dzdets My BsHIW dydrRoGndsas7 1)0.o dlnstzts
J2lstetsW dzd Is § JLJteO, mMz¢yd Md OO dz2O Wdlsf dzOdsS Ist
Volvocalesd Nostocales C tsdz H d dztsW dz®ligrgeyis@sls d Is 5 H J Tifls o=t dztf jlsuj
JLitO BH HJ W OGhysgphgtedj Spahafrocystszs H d des W dzOG j-dzOIsd Is §
Lydzjdzdlsy Odzed Mt cOMmMded 90CEkBsdzd My Htsej>j Isdid

Its fdzdlsCdlsy JbebtesWdd JjLJte@Gdtds ddaisiaz. g ds tec
(L Jes) , H dfdlatgOddglsddzffl o dHtseo d ot W dlstsi dd@deydsitss dztsls
{odj JLittO MmMj dO° yimbt ¢ B¢k dBPhk jzd i z i jsdzdr & iy
Hsdi3d d&zOyd * Ols PdzpalRd i disstedzdd sy 4 HO M § tesdztsdze d
(Scheffer et al1997).

U OB pzO] &ZOo dzdlsj tsHBo d -tzQ df dzd dzD zs@EmAREd. O iy dadkts o

N d S MmOk A Odd dzd t 4 H
A d dzO d3g dzls dzd
Anabaena + Nostocaceae Nostocales
Anabaenopsis + Nostocaceae
Aphanizomenon + Nostocaceae
Nodularia + Nostocaceae
Cylindrospermopis + Nostocaceae
Gloeotrichia + Rivulariaceae
Oscillatoria o Oscillatoriaceae  Oscillatoriales
Spirulina i Oscillatoriaceae
1 J W ddzOd3j dzls dzd
Microcystis __ Chroococcaceae Chroocococcales
Gomphospaeria __ Chroococcaceae
Coelosphaerium B Chroococcacae

u d detsj dzj dzd Is | ¢ Gxarddps & Od ©WOspfsmjo o d H tso d O Mists dzdd M) dzd
vdd Jtedf O" OOIs dO f(setsdzj 3 Bt tcsHtsod d o Otodt
WddzOdzj dzlsd Hts ¢ KRjj@O Casfirs@ed]jddzls(dzd Isj Wtstedsd Mmj = C
My Jdee@dz ddzd dLodIlsSOded Mddzvdted deO CdzjlsCd, o f
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BsteWsdzsed  © ftsOHd OGtkjcOyd OO dO0 fsetsdzj B
Csff dzj € MdzO0 MJj CkdzH Ot dzO® MlstekzCIskte® | ¢Etsdzj d3d dzOIs O

A d dzOd3j dzls dzd Is § ¥ stedzd dzad €@ ai®® ksaitsiziz] o3 jz0 ls@,.  H
W d dzO dzj ddsdbaefiaOminutissim@d ndz " dJtetsC d mfls Htds dzt @4cillatprizd
agardhiivar.isothrix 35 nmf3 h JtetsC @3 JH LRBO) HB M dqeOdzdzts dL o dIs
dz@nabaena circinalist s By Ol HO BEHHOBO f sez®@d WHFtcBdtcOOIs
Csdzsdedd odHdzde d Mmts ¢ tsAgmnizeeasalm s i @@ d?jOdzgls QIS teds® ©
Ctsd dzdyOls dzO0 Is tGloeotBrichia W  wizDBP dzl§ IS | md ¢ sdayj dals
YdJd dzls tc Odzdz® dgtsH 2 dzO d-2 i nis)te dis tefOils 1€ st PO L d

] dz20dzS stsdzmM S dIsd  C-isfrtzflzdz O @ded d Mdigs s IsOC O 9 Otcd:
Wsted3O. | dzsBEzd&zOtededIlsy (Istsfyjmlsd) SCodsddd 0 d&jc
tcOMmistsls ddzd wWiHEYJcOdzO MlsOf ¢ O dzO tcRicrecysts” o OF j
aeruginosad 3O @6 sdzj i3 dzO@ dzO  ts5j Hodmigp 5 dzdf ldcjj darEizdpe s € 1 d dacfls j
st ud Misd MY gzt d flaedzlz C sdztsdedd My Jetslsj c OO His dzj €
MEHy O Himibdyd dd OHd ¢ dissdd.ddiay® $isizi @ &
SHA Rt tej Hisa d dz@ dJuiplRg uftstdpdzi H d yd dzO0 tOL dzd yded W dL c
COCB tjelkdzOyd © dO W dhslsOoddsdsmlsO, odzj Mzeo OF j dgC
dmS¢stedmiskze 0°F j @ fimfiusjdagmzo®BOj ddzAfz@ i &gl 2@ © ¢ s d
grasingls Hllstc O dz0 dzO L st dzOdz$ Istsdzts s .

l sotch  dSqy lstsBEHiols HO M)  O90Ols w©WOf dHMs, Y
yomo, d LO0 tBdUuyujdz dzZOB? ZHEZOOY BJL ftoj IsntSH dZO
st Odzd LjGds Maf th) Is jhdisstdse @ sSIGHEYP " d2O0 f toj Isfiplg @n @zd s § ¢ @ dzf
Bsy Ol HO My tcOLod Ol JjSEMiste] diiddets ©OY JHdzs HBC
I mizh dzts M ls'dz0 iz dz® 15 ] Ouo jOdz jdztad dnjd dfdsdze d  dzO  jSO e ff dOJs B
d tiLEZzdlsOIs dzO 9 jtlsds OdzdzOISO dBdetwOyd O OdzO OH i § J
ZO O JHdsSIsts t©OL igdzsy 2o OF | . sts0 dzO° yj mMlss My
ZOdz0dzj dzO IskzteBlkzdzj dzyd O dzO o9tSHOKO, hists BotsL 3sy Iz
2O otHOIO dO 9> jtw dtesGpsds | iSO lkaOnnikfdsi dz00 dzg q dzt
ltoj s SO OooHELEEs Mg jISDo ko O MOBs HEC tsdeS jkzdzjfdsdfldzjdzO
Odzéed | CpiupigdmipjckEtlss Oy 0 dzj Istsydz0, BdHJ >d HE
fsfzdzOyd © ftod BdctcOyd OO Ctdz ffsoteh ddzOsO L d
HECsdzC £ - Uhifusigjdatgl dz2@0 § sf dzOyd 0 dz0 Odzed ofts f
Ctdzyj dzlste Oy d * O xIEONLE(d2).I1s0C00 nEHAZjBsjS L H G dzj ot ftso
fdzts* cmH 2] fast m Ode i jIsddzy j dzlsteOyd * O xHEamLE dzj Is ¢ ( |
(500. 00@LNS dzj IsC d/

4.6 s8¢ MPdzed)-dgetizj dzd Isj Odze

SOCtE &P E0 ctkfO &0 WsksOolktlbtsW dd Gtod -
diststd -0] djifdissy Odkcd L O¥O0>00k hduest sffjd d
L&zOudlsj dzjdz Hdojterdlsjls ot Cdzj ssydOlsO | Sl cj fd "
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B3j OB sddlsdysd OCIsde deshisd .d daisq azizCie @l isdEn 5§ HBOZ 6T J
LdzOydlsj dzdzs dzj e Olsdo dets o dzd " Odedj f pgz§ tHed Is 8¢ &6 o dets
Htcze dIsj st Odzd L d3d , yd msts ftcjHdLoadSCEZoa O >(d f
G OMmistetsd deledj firffisteftelBO d&zd € O Yy dotldedlsy d yte jStls. g
ftojHdL odC Odad j digHizd fydoddiss oS dzkykzo OOIs O¢C zls dzqd B [
(ritfOblsstmMdS L d) , 406 Elsdzd dzj EtetslssC MdS L
(Kuiper-Goodman et atl999).

¢ sSmd yded d IstsS mdyded dzfntzd o @ dzelzH @it xzB s s szPtc @ fd
d mls dastisH j ddl, yalgsls His Hjdagjf fsMiss Ol &BOdzzetets  dad d «
tcj czdzdtc OOl jECMftej Md OISO dzO IstsC Md ydesmls ©, tsH dzts
d SBtOBbipgydsBlsO yjmMss o0kdcd® d o tORBSdIj dzB
(Carmichaell 99 2 ) . l 84 H dzts, dzj S sd tH Mjodly HwtsHikzyd
hiss dzdodedilsy toj dzOlsdodzd s steydd L OoadmOls BH dO
ded st Ols df , 3§ sPr@dd d , t5dzd LekadsapdAPQeiied®3p 6 ©  (

] sHOIBsYdIlsj LO odzd OdzgdjIsts dzO dzOHo tstej N dedIlsg W
CO° {§ts5jHddsj ydzadilsjjdzjodgdH s@ddc dfn Jdgdasstc © Ols o dzd i3OIs j dzdzts H
fpd €5° LOBjdziyjdz JWj Ods gy jtc OLQzdaidize Js J to p i dzI© dzd
odHtsoad. UvOCO d&O fteddite, MistejHEZOO' jIss d&O 72
Ctsdzyj dzlstcOydd deW steO fidste s 16 fs dzls dvSsdp® Po tsta @ 1dar dipas £ s Is
nd [ Ols 5Is Mcdgybtisdzd O dzO ISOA\Rafpegrd® d HAs® H B\Rapaer@ dH s d ¢ 5d
ftesHEZYydtcBBIE Mdgjddtc s itfidd O@Rd AYO j Ssdzyj dzlstcOyd * O  dzC
Ctsdayd delstceOyd " 0 dzO o9 Ckzff jdz OL BIS.

-l dHtse d Ists¢ fid glzdz S2@ls § M@ dats d

v ddes) dzj dzd sy Odzed M BBSGEOIs dL ostc dzOlzdelydis dztsh €
SHdtshdts MtsjHddzj dzd ° xo OO ey ) jod dg®E€ dzdpEIf) IS 3 1€ Br[t
fsmists’ Ols d&dztsasiinC figts L WO EAsic sdzp B sls Btets™ dzO yd*
CdzOmMdW dydtcOOls ots ctolzf OISO dzO Mmj CdzH Otcdzd 3 s OB 5

-l 6§ HdL o diADEZz eOQgds dzd dzj-ePzzg s HERH OIS, 56 Md dad

-AdtslssCMdded Mshd Quzg MO  kdzOy & S&IsdzedIsy d ytse j

(0) 14JdEteslsss id dzd

1d tetslstsSEimddzdilsy Md § tesH 2y dAnGbdasiaAphanizamjefios dzC 2 to
Oscillatoria d Trichodesmium (Carmichaé 1992, 199@b; Keevii 1 991) . ] dzO o dzd
dzj ZtetslstsC mdded -@) O th@ts OCzOHUD dIns@dimy dz MO MdIstsSE Md
dzf sMOSMdIssCMddz | (OW) Odzets s ts6€ By W@ j dzts, Isd 4 md nd &
dzd ZtetslstcOdzmM Az Isj ted Is § (dets d d&O dzj 50 HEES Y J €@
stcOdzmdsd Md " OlsO dzO dzj co dzd sls B zdzfp o s Md dzOf Md Is §
&ZzO0 tiMmfdqteOyd OlO.

(B) mjfOlstslstsS Md dzd

AdCddudzdlsjy njfObtssSmMdudd §iflsdund Mmj dzO° .
fsoteL Oded Mts Is-s§ bipgl vgded ©fzdsthd et sho jzh Is jff jfifjls Jaz@ize(j ¢ L



65

~d f OlslsUdfddednd dzd dzO0 totizth i[5 dzj dgdf 8 bpgf waaD: ~Jj 5O J
COoOWgs Ctesyd Mg ded By dL tsdzd tc O dbbfcocystists f § s @ealpg Misdils | ot
Anabaena(¢p . -&quad,sNostoc (N. rivulare)  @scillatoria (f . aglar dff € dzd ydzgd

i J dzls Of jSf GsQftts 1 2 defotets{ddz tc © dz 5 HNodular@d Spfimjgzaiidudter 1995).

1 sL dzOIs  jy dedzdsdgH teds i J e dtidsdf diie(Qizs Iso 5 @yirgisdp@rdpgsis© s H
raciborskii (Smith et al.1 9 9 8 ) Aphanimenon ovallispum e 5 R L Babijerdet 4.
1997). [fghIsO COtOCIsjtedMisdSc O d&O toadd I Mmdded .
hIss Mj dOttkzhzo O ddo dzZOO MlsckSlskztc® d Wkdlyd O,
fstcOHd 9 dzOIstejh dzd Ctco Ot ‘O ob wpBddfbtsH Gz dzO0 B gz
fsdzd 3j edL Oyd OO dzO OSCIsddesls (sHdesMdes O dzOtckzh
Md Mddzdzd dder dBdlststed dzO J dzL d B3dIsj tsHMalskihtpahls 1 d
et al 1990), Csd Md odlOdzded L OF W O @A lsldd & dzks k3
mMftej mMd O, Mt hists Bodj IS¢ Mmdded MRunndgwletjalzyd * Odz
1995).NishiwakiMatsushimad Mt OB BIsdzd ydlsy (1992) HBRYYEZO OOIs
RO Mddzj dz HsMicO L dzOls Iskzdtste ff tctf dstclOmitdg P BG'ts dg@E
ZO0 toedj btMmMddd et oeasHOLO LO fdJj¢j (ddzd ¢Of.
LOCORO L O LHtKOs  jbts dO ysejisls d HSC(SkEE &Od
fsHtsdzcts otcjd3y] HBO jHIZO OOIs HB L OB sdezsa BfficglerdzO yto
1991).

(9) AdlblstsS mddsd

1 sCteO° Mdadzdes IssSCmMdudedilsy dzj teslstsSmMdded d ~Jd
ftetskzyj dd yd ca@pddgestn i@ 0 Mmj ¢ zdza Otp izt to Gy & Oy s tizd Bt
Odzls d Odzc OdzdzO, Odzlsd &3] ¢ ls d ydaPdzd OWBLB OF dgji s dgd © O @IS
fmtsj H d dipedadiCk ebal 1994;Pattersonetal 1994) . wvOCoad MmJ:

- ydistsW o ydagd sW d dzdzd Is 5€ i d @ftondma tpsetmdghdfm&Emdzd tsH
Mtej Hdes IssCMdyded L O cdzkzeoydly, dts Mt * OMdO Odzls
Ckdzszted (Rrkd3Odz jHdHjtoddsdHj dz € OtcQpudriztadd etdal W d B to d
1990);

-Ad° OdzsB Q€ Iy jtottsch E&cGtdmemdz@®@ofmangi H O P Isifsslz Is 5 € iy d Yy dzts
HJ  Milse ts -LCjtddg difdsdgts Odze d, § stceOH d " @&Heason and/Raylserdzts ) j dz
1984;

-mOYf OdzdpdzH tzdzf W d dz dz O dz¢ Glepalosiphon|fontnddidntts Ofdis St H
M J ClsOtc dzO Odzls  Odzc O dzdzO Moor®elzl P C sIsd YydzO OC Isd o dz

-0 S EIsdW,dygdig dz dz20 M stets tslsC tod j dzd Bsgillatai®d € to ts dzd +
acutissimgBarchietall8 4) Mt OdzZlsdlkziktstcdsd B dded SCtsdz € Ots

-] ddzc B d Ols sl fdalzyd " Odzj dz sz d3ststej dff tdftdssidefids tsGted dgO L¢
CCts" O ftcjHdLoadSCko O CtdelsteOS ydd dd@nghy® majeedsl® iz ¢
(Fujikietal 1983) CHODJY tdzf &3 WwBIsOdzlsdzd ¢ sdztsdpdirfdf de 5  dz
dMmisj B3d ot btsfddlsj tjcdidd;
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-1 dzH sSIs s € fipdpdAfi s s dzd MOFEOEd@d Mo ts® OO j dzH BSIstsC M (d
sMtseddzd dzO0 ddlsdeOoydzd WIS | fodrdEofutadlBplSaby o (

R fs@®0istsls hiUsjsdzjfipdddists) Odzed Mmj HBdkzets 4§ L dzOls
stsC d ydzO®@ OCIsdo dzesfyls H tsdegcdO ofipigis M [ ts dzCOAots@isjO o ff iz ¢ &
stsCMduyded oadHBsoed SCtsd Mot OO OCIsdoe dzsfls MO { t
hists dzdo detslsts disyolasL ozdc@ozd j sts dzgO ywtso j S8l d >
YdotslsdzOls©O Mmtei HddzO M Md3d SO0 L © d3d dzd d30 dzdz( . {
fsmdzj HdzadIsj] ceBHddzd o fREBBIRDYI  EE®’ j IstsC ilp@ydgd o
Blots® tsls d 9 Otcd " OB d dzdztsMIs © ke@z® ¢ jlds=C M dzdad Istf sis | @ay d
yd OdeslstsSmddedisy, dzOkzydedlsy dmMstcOy ko O 0 Mj WSk
odzd Odzgd " O otcL Yo jSCBmoBlsts LHKGOs  j, fMmjBdets ofs
OCIsdo dzsfistfB j B @O dzd * ©, MjGdRAED QO IsH jdrg jtdP L t Pl dzj |
Ctozf dzd O O O, COCt dz2O ftoddzdjtc § Olsdh IsOISO dzO f
ftosHEZydteO IssCmddsls Mfdks§f dzpsoddkj gk &Pe8&kZQ 1 5 O O
B2j SsdSE jStdshCd fO0wOdkjlsted € OC 6 féfled ki dz0 i tsthg E
Ctsdzyj delsteOyd OO dzO0 WesmW Olsdlsy d dedlsteOlsdlsj, Mo j
d bigipdL GCBdzj ydzO ¢ sslsotcH O. g4 O¢C, f sMmiss® Ols dzj §
o dHBo L jiddjdetlsd Odzed Mmj Bt ded, Isdj ( dgteyy @ls,H dzaf 5 d 10zC
Ckdzsztedzed), HO ftotsHEZYydteOOls hdtesS M j-1€ jsdicdzdists Is t
o sHdzye jIs' o thzRQusEHUASEMNdMis) Bd MJ ddisjdet dodwwO M
JeltesWdS Oyd 0OlsO.

1 O dzsodlsj fp®N dz@dgtz@as 6LOB O edfOuztOrGlafjlstzdztezj dizd fig d dats
Odzed) ot BdsmMW jtcOIsO { toj lsmisiOdzg flzdd e d fpl jftts@) dzj H dz

Sed®edsisme d ©HdEEdzddsq  fPodogs]

vddetsj dzj dedlsj Odzed WestedzdtcOOl MddBBdlsMSd tHdz
HsdB3O0>dded, §tod N Istsh)daasy OdgO jirpfpodayl t3ls B g tf Bzt B dalsidzlé
mMfsmMsejd LO OLksY¥YdSmMOyd O, ftiocsHESCI C6° d  d
Wslstsmddzls j sC O OCIsdo desfls M -Ltfjtelyg sy d * @dzedfO j Sodfsh
tOLodo OO0k dzj StsdkzS bk i1 Odzd LEEIZO L @is OL OO dscdfBedj dzdz0j
OL kY @EOPYJsH § d i) dzts te s GEON 19RO S b @ G Uiy LIPS ds
WstedzdtcOF jIss dO rjiljttsydmisd, Ctsd twjHtsodets M !
CdzjlsSd d SBjLBjHEZOD OO0k OdzOj tetsB dzd 1l fydfts eOckzd . 15 detOrelat
ftedtcsHO dzgO "R jbjtesydmisdlsy LdOyd HJjSCO Isdj a3ts
pjcjlsOlsdodsd CdzjlsCd ‘LQDE crpCHemf tsRiAdzD dz® S j dzdirls 3O1ls j to
Mfeslsdodsts Ikdj ¢d MdzOBHWelO@lal M9 MadS fdleHEO Odsjs
LOJ MdesMis ot MOBdElg dz§ dedzls 3 @@ dndtizstsL disy 2o O  d dzls
Mz yo*® dz20 Mmd-i3p dzfs dzOls OO txd @ests Hickzecd ©WOMIsdIsj dzdzd

RdzW § CIsdodzdlsj Ocj delsdj dfjtale] dEpgsRsia sihddets §f s5fj B dz
tOMmlsj dzd * O, M MY zQdg) @lezd L dz® @ geq s glzd ¥ = Ste 36 sded
ndIsjtesydlsdzd Is jNostotaPae dizdStigonemataceae  mtstodZs e tsdzed d Is § dz
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njilkjtesydmisd, dzts dBOOI Bsydtsfmls L O fsdL j ysSd
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nsteisesdzdd toj O dcOOIls dzO Jj ¢ MistcOyj dziadd@dfs dzd tfstg tc ArHdd
hsts MCtstets fj S5O yd Odzts B NastdelAdamg200t)j ydzj dztse dzO
Is5 f 56 5dzj g tets
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fnd d3B d s dels d P!
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(Mdzd € 5) . 4 1 9andilfRd 1 o7 bt to ts Paplinelld chiomatophora ¢ &zO k2 € 5 ¥ ¢
fedf 0" 00 ¢ tsdudd @tfddls © dzO

0Oj tctsB dgd Wtslssmdadzlsj sm< d
fesCOwdslsd $d M detd dedBgzd QU dp s defigd dze  ded o M
fsMiHkzo OF jIss Ode® rlesstasWElfiE B tedded (WIS sYyd ™ Odg,
gdz) , O ftod IstsOPrichjazn dizf csliso G O B)sfdaf B3B8 5L © M OMy
Hiczc O MttOdZzO BOOI cEctdzj B3O d&O jHjd f§ zOMmiIsdH
mddstg dzj dzd Is § Odzed (tH f&6FClep O@ze s (| Glacds d d ¢ sdzj
Gjdsdidlsj sI40CBARE] 1BP MftsmMsedd L O MOBsMistsj dz 6O
ZO OHOfIOYd 0 Ctd MdBdslsMSEdlsy tHdsMd fted C&°
COof Oy IsmjldsO dzOdzj L OodMmded tSH HEBBRBO>JdzslIs.

(O) Byddsd Mt Odzd

- d d&3B d sBadllafghyta( Hd * Olstsdzj d) : [ tstcfnC Rhiz@solgnjp dz0 Is dzO
yd msts Wsttdddtc® Mdds dsetq@ dzf) tzORicEtday@rindsl0lEi©f S dodzts
MsHteyd ~JjRBacsyYgM)sd d ( HBO>ddetsls CH 5§ 43B ju jBYj@Slz,0 O
ftedmMkzmlseslss dz0 MddBddzlstsls dzy 4 4 Mjdeyd Odzdets
BdH]  >d Ists’ Yyd mMlsts My Mtejlsdzzo © BjL Mot  BIs Md
Rhoplaodia gibba d Epithemia turgida fsmMjHEZo OOIs J H-Ozfs Gzgizgzt§ ts y o
J dzH tsfnd dzB d B tzls Pls ® s dieolf el 309 §2) , mMfsmsedzd L O
1dodzedsls Btes® o0Otdtc® BH 1 HKS 8 ot CdzjlkCdlkjy d fi
OLtsls ots Mtej H] dzOIs O.

- & d d3B d s Pyfropliyta- Dinoflagellatae( s G dzj dzd Ouzp dr) dzd Mfg dialss d ts
Qo WMz 5L @RI ftesdzO° Hjded ¢ O° f tsctsdzj dPansos st'al. dzste ¢
1995) . bt fipedls j o tsH(, ndlsjteslstesW dzd Is J odHBse
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Ornithocercus Histioneisd Citharistesfyj H ¢ Oy Odzd H tsL3Odz i diaf{Is jdzOfm dindd edzfsts
tsSH toctisHSymecpccocuy Synechocystis sH S td MJ MdzOBHEZO® O0OIs MO
WslssmddzlsjL Ols©O, des dzgj d MmMts OL BIs.

()dd3BdtsL d fMts cOB(

10" uifmlb MdBBdslshe d-L stke @dadd ) ORdzez® Mg dats OB d Is
(Lichene$ Ctsd M stej H Ahddipado93 @RS WHO Oyd 0 d&z0 ¢
WslssmMddzls i s¢d Oolstsilstoizi 20 j GizdzO) d 6ztfdz @)gQipsla iy Ofg ©
Mt J ydW d ydzO© . M9 wdAflelddz s d3dzts 6 2 B t6 =" QlBdO Adrpftizfdls @ wpiFdd
MsL HO9 O0Is steW sdzsh € d JHAsMISOo Az O dgg § totf dggf 5 G )
Ctsd Mmd °~ Omdats BFOSCHesEFddzdD dis § s cl@ Bkl df dr@s toiglz th j |
Wsted3O. [LEBdzEsHE o0 .002§08 0 1 § tsL dzOIsd dzd h-O f dzjndzs@ tc @ @ ds ©
COC s Mmddis d tsdhlpstoc dz@itsy jdyls B d H 59 dCalathrx, Seytomrsaadd Is J
Fischerella 1t wBCtdzz 8% tH Ctfdjddlsy JStmMdmisy i3 dz
Wsted3O dz20 > do tsilsC Glss@@ Ot H dRttsigis "H O( O 5 PB) o 5] Mislies
Ndhed (¢Otfd) ddzd BJjLotHdzd BEfdtsed (§Ekfmisddd),
s fls Odzts € . B QRo Wfdt®MtsQ -dzod ¢f @dftls j] Rsy Ols HO BJHOL 00y
MsjHddzi dzgd " © ot Mmeat® OO Mtej Hd dzO, flttsE@aj dc d " 64®
946iOyd @IV dydzO d JHJdMse j dzO ) dGBesiien © ) J
pyriforme  HBjd" > -1 ndrfzzO Is NosOalzspliaericupf Y do j J J dzHshdiBdts
ojLdSEddlsy dO cOBddlsy ~dW dGlgnyg W sdB3d yj sdzO@ ¢ OB O

(9) wddiBdtsLd Mt ttOMisdlsj dzded tstec Oded L B

[ ©BOosd Oftsyd Ooydd sk | ] d@dcdls Onjd dig
hJesOHsOf jdzd ot JtodtosH OO, 10 ftodd te, s H O d3dz!
fpzsBtsHdzd (J§fdWdlsmSd) d MmddiAzbs)ls hrd gatejdzdd @ dgsds
stedL sodlsj fsdzd* © 6d fHtsHtsBiekzoaO® COCt wOMIstsls Is
HBEC O)iCz@ I g OyS Ols O Ghentsichi@ pisigtt OCts jfdWdls dzO f§ sis
MisjBdzO d Cttcj ¢ O dzO RetheOa @@L B &H.dzd 6] B JLIstE dzO0 o
Lemmnafyj ¢ s¢ Oh J f sotcL Odets fostop Cpebirfidhis) Anplwlna tc Ols
Calothrix d Cylindrospermame d Htso dIsj d -WafS figaPts @y Daursiadasiede  (

1985).

- 4 d 3B d ts Brgjophiyjas(Hepaticaev d ¢ | @thfcerotaed dzls sy J tetMissisto d
Bso s d) : fsdi3i " Mdlsjy dOo jHjdzd dBseseodHdzd tOMIls
fd detg dzj dzd lsjdzCaNbigtsf , s O d3tso tso dIs jo dAOfy ey JAMFERSCO (O J
1990) , Sphlagnuris®fifd dizB d sdzls tsls ) dzO" O ot ndOdzddm¢ dls
so L @Iy KesOckzm® j 8 © dzO0 g O fdsdzME d ( )Is PgtdmgjLlBOE)N Is O 6
¢Mmsyd Oyddlsj dddd fidasritsingisfS dg Bfgdts) Vv ddzd te Odidsj yf tetsls
Bi3ts © sAnthocérosPhaeoceros Mj J S Mistej dzdes t6j IsC (.

- ¢ d d3B d ts LPgeriddplyta( f Of e Olsd ) ots ©LORBSCdIsj -dz0 ¢ tol
Ljdzjdedlsj Odzéd Wste®RteOOls fdds d zols  HiCsodizlsS @ Sizs
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AL j dzj dzgs Phzlsjic ftoldsia 1 € ot 1 dJ Is dzO dsAnahadda azgllidgls S &5 @B d t
My d2OMmj dzko © ot MjCkdzH OtcdzOIsO f tcOL dzd dzO dzO HEsteL O

- ad 3B d s5LEymnégpermae( ¢ sdztsmj 3 dzd tOMmisj dzd * O) H S
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mMdzy @Y sod tH JHASSC dzj Istsydzd, ftcj Ck Cdzsdzdd HTS
Cyanophyta j Ehilsj HOdzj S tH Moth jdMmlse sists, BdHJ * >
mMke jSCIsdejdz COtLOCIs] t, HOdzj $ & BH ftocdtotsH dzd 5 ls
B sitzse d © O, BOzd s5lIs Bt &z0 MmdMmisy BOMEd ¢COLOC I
fsdizd "2 adHutsoadIsj .

[ sH] dzOISO § &zOMd ¥-d § @& dzd B jHaofiznazohpdtdas 2005 d
o Cdzzylzeo © Mmdzj H Gydrisghyciiastfi Slaz@ffd: Mts dzj * OMdzO is O¢ s dzt
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sulxlassis incertae sedis), Gloeobacteriophycidae, Synechococcophycidae, Nostocogfycidae
Oscillatoriophycidae.
1 58 dzO@y@nophycidae

900 f tsfgC dzCGAMiAdijts dzf " OfMdzO BOCMsdtsdEME O {§ tsdzts
Wddzse § dzj sMSdis o tefMSid] dnjtdzdts MRS sl fffsdjddis] ¢ tsdz]
odHBeod Mt JHdtsC dzj IstsydeQ dfjdded SOdetidzdi O ded@f* tffrjafdoas] Is
&ZzO" yimksts MmMj Tt OCokzo OOl COCt 0dzj telsOMIsd MmMdzkzL ©
sdzjIsCdlsy MmMj wWOMytstejHjdd otsd® s ddd IsS& dL Mded ® BGC
mMizby® jL HdWjtejdeyd Oyd 0 dz0 wsfdesedzd (B OLdd) d
dJdzHnts d JjeLsmftsd, O d d3OOI dzd ~JIsd etsydmisd. [ m
2O Sdjktobo d ftjtk daOdsydhisdndald] dz{hs j 4 HJ
Chroococalesmts fftso j >4 W OMRddzdd ®‘phandthscicede Ghisacakxddede, M J :
Cyanobacteriaceae, Entophysalidaceae, Gomphosphaerniplgha®cystaceae

t 4 @hroococales

A O d&3d dzdCy#&hobacteriaceaei [ 9 Q] WO dzd © © o5 C" O fn
ZO ftedBdIsda gedds flzd MPdzs d MsCEHF s OzRo @@BOPHEOC B
CdzjIsS€Sd (dad Szl s¢ O dESHfa=siiifd)d ddzd MsBtcOdzd o8 dzOE
Cdzj sCdscdts dimfC Wistcd3tcOOIs * Offded 3 j dzOIsd detsL dzgd € 5k
BOIsjtedd. sdzjlSdlsj Mi BOERZSEZ HB  OfMds MIsOf yj Misd
Md HJ O JjHddhise j dzs ots dzOftej yjdz ftcOojy ots Mmdls
tc s Bynechooccust s ° J d dzO° tcOdes tEfadothexrdf, s tcdH o & jdeddfy dfisjj
YydlstsdsteW sdztsh € d d Edzlstc OMmistcz € Is iz tc dzd Cyarnei@umded ¢ d , C
Cyanobacteriumtf stcOHd t©OL dd¢d ot MMmMlsOatsls dzO 711 s d
BOCIsjted W Oc (.

s OCyanothece( MdzpDP C Ay Bdilsijd dzj ydzd ddzd ot § Otetso
fstejlsCts MsBteOdd ot cStwkfd d ddSscoOh dzj W stedc
fsijHdded ydzd BBO9doOo ¢ d, dets fd B SCtkyjdd Mt dGdetsckz
Ctodzsdzd * Oudatiz® ®3zS o € O. teifes@dddsd] Hy Wdddzd dzH te d y dzd
CtcOj 910, M ¥ s dzG 76 gm h6d tets € . 1 8° 0O dd3 J-L JnddgOdz@s, Ht

5O deq ta) @3B GO 5 e A
MdoCOnsO dqad sdudskjsn0. IRFr Ly e
: G, ” v A (- i» -
’ :

10 fsodhscd L ¢k @i ¢
fj LOBjdzjy ko O :
Bted X 4 MIsW) 6 Ols ts d3(
(dzj ftcOo d dzdzO H IS [ : ;
Ot j dztsfls dzO LY AN o2

s .N\(’) s
sd zO0SsdHudlsd) . 5 d&isddHdscdo Mo . HJ Fgadi&e;
ftosMisO HjdzBO ot dzgOWl) 6 deddi®ZBa @wlhygslzd dz0 dzO
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CdzjIsCdlsy, MLHO O >(d Ho J dL sdi3steW dzd f sdzlz € tclz
sted ¢ d Z2OdzdzOIs© ctsdzi B3 dz0 ¥ &) azO g s PSP & dzPpp de®d mF alz
Qo oo tod W d Is 5 dzts Is ) B0 O iz dof| Agefnétheceaeruginosaj

sfdh Odz0 tsH Istej ) jsinded) s ) i3 impjolegs HY § O] O B

Odzf MC dlisj B P OdOineata;] ftotsdzO HJ dzO o ts BOdzs d3d
ots [ JSMdE .

A @3 dzdApl@nothecaceaé A Odzd dzd * OIs©O© | ftojIsMmlsOo j dzO Mmts
Csd Hoe O M Aptfammothézedj Gkgothece s O tcAphasdthece( Mdzd Y © 5
Codzsdzddlsy My dBIStes dqdzd BROStesMEtsimMed (Ht dad €
Cdzf sCd ots COstedztdppd dfshdd ted ded d dzd JQ@EBtxdpiscid ) dAphofidpss O i
gqdzd SCPWVf®oBts O. sdzjlsCdlsy MmMJ dzj e czdzOtedzets f tsflsC
cefists OMYfstejH]jdd, §shc@odgds]tod @.0 ] g Odday i diy
Htsyd dzd dzn ted yded dzd ff ig@B dzd ;L SO dzj € tsd f dzOdzC Istsdzin ¢
ftcdmMizlsded Mj cOMded o jLdSEkdzd d Ojtslksid. sdzjlst
f sHBdRZC OO tsMEO O Cdzj sTOIBO®. s fa®o f THMIG O Hag y fipe
COC 5 9 dzOy dedcastagRite[fAd saxfcold |, dzO Af giide)0B J (dzls s dzO0 J L J te
0 ¢ & &3z dZO midrafcopica, A. nidulans, A. stagad A. uliginosg € OSCts d Isj tc d3O dzdzd
(A.bullosad A. thermalis.

{ s H®ldeothecd Mdzdlf OSFW O>0 odHBoead Mts € tdxadddd M
&ZO0 CdzjlsSCd Ctsd fssmMjHkZzeo OOk Mty Mmlse j dad, yd mMlsts o
(BSCBL dzd) s sdzs dzfHBQ ofidigtc B e OOIs Mz Oo d BOCttsME s
tcOL dzd ydzd ¢ tsHdEZSed. [cROsmdgmibsEg dzg,o JOCHOMJ § 54 H d dac
md dz¢ @ffldcs@izg 6, Yyteo j dzC OB OP azed ° Qd&zfigaB 5 s dzjslo Ofirslgd M J
His MisOf uj Misd, B ezjjirz] daefts ds@fipdiad dzfythizts L J dzj dzd d dzg
oJLJC Ezdzd. sdzj stsydzOls®© HjdzBO | Mt BddzOtdzO W d M
Cdzj sCOsOBdCOdHEg d S dh OdzOydjls dff s ° [CeotD'ls Otc RO  frplEOHdit
M esW dlsdzd odHtsed (dOH 30) Ctd My dOMJ dzko OO
odHBod dzOfiigiHddzp PDJSE dzdiMsIsQ SO jHjd J fHtojlsMmisOoe dzd €
1 syd Misd ddeenfitend, Giipalea, G. linearis, G. fushdea, G. rupestrisf] Htckz e (.

%r ’« 4’2%%"’: u dzd € O 5j1fyls O odgGs j dzd
A T L W 0 3d dzd ApBds@hecace
0‘\0%@(@‘\\3 %9

a€ ( ¢ )Aphanothece stagma,

r: b\ N ﬁ / 0;‘.; ( 1Qloeothece tepidariourum
e W \
';::,;’,@ *@ a h%ﬁ :..'
‘093'30 b.. ‘V a.‘é
e

A O 3] dzGhroBcoccacead [ Hf toj Sz 35 totsH o d Odz@ tisek@AzEW @

kOS¢ Msded, GEEBCCUEEHTS§IH Zo O (etdjd Bt (93) &0 +
s dzj Is ¢ q@Ghgoocaz@sj cCtlzf d e Oded -do € MjEILKO dfs HEs 42 ez ) j dzd
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sBodoe O, dz0 " yJ Mes s W tstc dsd tc © Ofs
W j edyded dBJstesmisy s dzistdd
[ 2C L dzdoldjo C 6B MJ BJLB\
d dzd Y tsdzlsj ded ¢ O9 d
¥V sted3OISO dz0 S dzj IsC dlsyg ljisdzJQB
g d et Mmdtsjed Mt fpdzd  ddzq A

HOWwkL dd €8OJod. )ud%&%%cﬂéjlsrﬁ%a%égézm@ocmm

fp% § edyded ddzd s (g roococcs turdlade H cus multicoloratus
f sdzzmW j tod yded d dzqd 0 S (>R (4G A o710 R+ 074
sH MWJteO, -SR0m mujsfr]lifimJ Ydzd ¢ . ZOSH Uy $&ABP-L § dzindz® O,
B3OMdzd dz Mists L § dzj dzO, f-asdetis dz £ 10650 @in tk (el dz0y tchig Iy tetidsC Is Iz
CO" BOdz Btets™ § ZzOdS IssdzmMCd odHtseod BklsetHjdzd M ¢
&ZO BddzOtedzO WdMmd O ot jJHAO OddedoL dgdzte zg O tg Bdgdz
WicOed3j dzZlsOyd " © dz0 S wsdzsdzddlsy . Jdh Oded Mmj Bdzatsa L
JWddedteOdzed. Yy iMmisd § zOdzClstsdzgmMSCd odHtsead ot kZd3j toj
f 4 C. microscopicus, C. minimus, C. dispersus, C. disth@s limnetcus ] setsdzy 3d sIs B
odHtsed M Jfdudisd dO o ORtfzdodksa) vad gidedus, © ( d3j
C. pallidus, C. schizodermaticus, C. multicoloratus, C. submarfn&s® dzts W @& dajgidug
H 5 H JjCS thermalis, C. tenacoides, C. yellowstoner$i€. endophyticudn j Zlseo teH j dzad t
Isj tedsOdzdzd dL oatsted.

A O d&3d dAdicra@ystacead A Odzd dzd * OlIs© " O Myddzze OOIs ¢ sdzlz
3 Mmd Mt § L dzOyd Is | Gnerazapms(@3 Micraz@tis (®1] d Aacyfstis(19).
dbdzedlsj O BaOO WORBJdd O MLHO OO " Ofdd ¢ dzt
e OL dzd YydzO M ozts Wigroeyshists d30t e Fte Oo d dzded dGd S tets ddzd dBOE
Ctsd MAzsBtsHdzs f dzd o OOl ot ff dzO dzldls tei@sfipls te jsfidistddzd Jdsty
BdBOMsMisOs jdod d SBedzEdkdtciso @ @WEMMHkEs OO0 ©jlkCts
cOmMf stcj Hjded S dzjlsCd. [ ESCBLABOKO tBOadoe SO | dzj y dzO
fsdzgj S sEOh "sted3ddtc® h diesC O dOtec d dzfy | ty et dzlzd dzf dzj s
fsdzeCtelzy ded (5 HJ ezpjQigRE@REREIS B jdzj tH tsts fifje] jiddsdf tsac@®@ils| ¢
Ojteslsfdlsy C¢t5d L Pzi@RAE GBSO Mdgds] tsls sPEOMISEIS.
mot ftojyddsS d dzgfj §ftsMmMjHEZzeo OOl Mtsf Mizp P dzp KBixS tsiicc
destc 3O dzdzd tOdRRdzd dzd € O° § sfdzi H 5o OIldmiVdiaEd® | deds jiaBz tc Oy
Il dusoadlsj dz0 cEz®iB dztstc tf WzO e IstsdzimC d W stedsd oftsfdz yJ Mmls
yo jlstsodd ot jhklstesWdadlsjy otsHd. 1 tstcOH s fifilss, 5 ta&HHAs Istf
Microcystisy © 0Oy Jdz dzOkzyjdz tsB " jJCIs dzO dMlstcOy ko O © ots
Hs®Rd dz2Odzls dzO@ L OfMis Off j dgj detsfyls dz0 wmots’ ttsH L OB J dzj )
(Litets ot foMmdjHddls] etsHddd, {(sttOHd QdllsdOd dad
sH MtcOdz0 d&O yse jitls ot ot JCtMmdmlsjds. 1 ted
ElseoteH j dzd MmJ HiztdgHs o J ks dJtsodj L J tisists, fts° 0o C
LOBjdzj Y OdzO ots Mo jlsME OO dzOkydzO dzos jiaCuddiatdsq) ( )

ozj H
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viridis, M. aeruginosad M. ichthyoblabelnj § smjBdzs L OctedykzoOyscd L O
sod] dMstcOykzoa O O LO ftco § Ols o tsMigrosystiss ffradocyktis © tc H | dz
(Mdzd QO G/ dzj 5 ItesfliSaOhe ddgj Sasd dz His] ¢  fiids terdLicjOElss .o 5
[ofs" ZOkyd dz HtsC OL ftojlsmlsOQolkzo ©® HtsY sdzdzed Is j dzdzO
Cdzd 3OIsmMed Hftosdidd d Hsosmisifjdo dLdj 20 dO0 Oalst
COOCIsjtedMmMisdyded L O Hikzedlsy Cdzd®BZOsmMStd fBHELOY O

g dzd € O 53. VIse toH J dad
9 d H 59 dts HdAdcrotystis o s
[ 5° ttOdzM € BIsts (L Jtets 9
CBHJMP K at il et al . 2
a. Microcystis aeruginosab. Microcystis
botrys; c. Microcystis botrysH j s Odz dzO
4 ¢ s dzts dzdd. Mie@cystis flosaquae;
e. Microcystis ichtyoblab, sf h'Is dL ¢ dzj H,
f. Microcystis ichtyoblabe - H j Is O dz
g-h. Microcystis novacekiij. Microcystis
protocystis; j.  Microcystis  smithii;
k-m. Microcystis viridis; n-o. Microcystis
wesenbergii( M S ©®dzZ®0. € m)

t BsGloeocapsac s Mtsyd dzzo OOl JHAesC dzj ssyded ddzd dzO
Ctsd Mmi Mwedogdesd KBqCtesMi s Miyds @S HEMIBIES o GDC
OfRtsteW dzgd BOMd Cts5d dzOMj dzzo OOIs o dzOy dgd € Od3j dzj filsd
Cste® dzO omH oz o  QafdjrtdsdN dIstsdz d dzd f dzOdzC Istsdz) . s dz
CazjsCd Mmj tfctemidudeddnt BiaftassCddd ddzd ¥ J zOlsd detst
fsC Oy ko O0OIs Ctsdzj dzylstedyded Mmdzsjod d °~ Ofmdzed ¢ tcOdzd
sBtsjded Y dzists, §igEdkeEOdizdtsy Jytzy pizsts. 15 OO dzO
B o © MfstejH CdMmjdsmiso &G& juddd] H Jd®Ols s s dzids €
foazzissyf yj mMisd, d ddi300k yestwimisd, »Jj izalgdpsizddzdd disfo
BOMdzd dzj Mists L j dzj ded f eiSlsms ROffldefi. ydad§J (B L O sSBo (e
fsmMjHEZo OOIs cOMdzd 9 0OC Etsdzd . sdzi ssydzOIs® HJj dzBO
it OL Bz o O jIss Mj BHeadeO ftojSk HjLddsjewOyd"
odHtsead dzOMj dzzeo OO € OteB tsdzO I6.dzohgbtherafa, &) datddriOrnts dzd ¢ ©
G. decorticans, G. gelatinosd;. granosad G. arenaria$ s5d d d@ZOOI B jL B dzgd
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G. nigresceng| G. alpinad di300OIs Mmddzed d dzd 9 H tsHzZJCE Wusgdineas O d o ¢
Yytcoe j des B 5] d@f fussauted 6.%kuptingiaddad G. rupestrisy sdzlsd d dzd y sdzls
covgosBoade (.

ddzd €O 1 %4 IsmisOadzPls | tztfH B Is
Gloeocapsa( ¢ ¢. sanguinea (G rjipestris
( 1G. magma( JQ. decorticans.

] ssd&zOMO Gl oeobacteriophyci dae

I 5 tsoO@OMOIsY tsMmis O oHjOHkdzCn jS IsHCotad jddgdsCoepbatstey d  dzO
G. violacais d G. kilaueensis({ Mdzd S © 55) , Wstedzdd Ctsd My ~ OMmdets
JosdzzIsd o detsls s -fMsdzp dzifls JzOO0 dga| dflzs | dzO o dzOIs O tsH dzd € O dz
d yYyjdzsmjdz dzgj Hsflsde dz@L BPEOS EPEE ats WL sSaEfzdL s
dHdzsC dzj stsyded M 5§ Hdded ydad ¢ dzj Is CHfdzdgddzd e telzdf jdls € df
MisOf yj Misthp Otlzdppiisifidddd C dzj sCd BECtsdzE ¢tsd M Wsttddts
dzj odHdzdo O SBOadoaCO Ct° O {Cdzj CstsdZjOd S ddsjo (fip jO dEjstoty H>:
Ms BjLBB dz0O Cdzj ssydzO MsHtey ddzO C8° 0O dBO ¢ teOdzlz dz
MtsL HO9 OO0Is odtdzj Istsets BBt 29 O° j . 1] dzOL 30 dzj BBOIs O
CdzjIsCdlsy ; SO0 "0 MmdzjHd W stexz@ls® tslda®fm o didg JjslisySdafstisls
t OL Bdzsy 29 OF jIsts | Mts BJddzOtedzO HJj dzB O dzOff toj YydzO dzC
G.violacais] dJLtsdzdteOdz tsH COtBtdzOlsdzd COtcfd ots zo O -
Gloeobacteriales € OC 8 d | GlogGhadtefadsdalzd ° O

ddC O 55. Glegoljactedzkblaueensis
ldudzdad CdzjlsSd ot HjdzBO, ¢CteOdzlkz
 CdzjlsCdlsi, f(odzOwdd cwOdzdd ( Yyt
20 CdzjlsSdlj) C0O0¢t d BkzSsLdd
Cdzj sqdyjstejH Saw et al. 2013)
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1 59 dzO8y@echococcophycidae

I's O Yas@BMO f sd3j Misj dzd M d dajddads o @deg d ddOts dfn d Hats|
LOYjts¢ dz20 Wtsttdzkdlsy Mt ¢ tsdzyj Peuddatatfedeted)] dats 51 j dz)
dHdzsC dzj stsyded d Ctsdzsdzd ™ Odzded W sted3d -4 dzislizf§ OO I9fQs
fn dzd y distsi feclococcales)

t J Bynechococcales

Jots’ tedH ] JotsdzzIlsd o dzO ¢ telzif Djydfd O O dzOd W dstsdizd
JHAEC dzj ssydzO dL H sdzy JWDdSyhashoci@dc @z ) s O s Bo OOIs
( W OMigrismopediaceae] dzd f tsfjHEZzZo OO IsOdzlz imgj fiflsxd Whjsite dzdO Y JWis
Chamaesiphonaceag¢).ts H $yfsechococcus f W O> 0 tsCtsdzz 20 eodHtsed dzO fto
M JHddel yded G dzjlsCd Ctsd ML HOo OOIs dzj f tcOo d dzdzd ¢
MBLHOo OO Ctdzsdzdd. 1 tsfmiHEZzo O0Is di3dexdgdz frpditsijdedd, tHCdt
CazjbSCdlsy. sdjlidisy My yddddHteduydd dJdd Misof yi M
fOtcsod 5 HJjEZBOKSO. dtHteY OISO d&O CdjkS¢dlsjy 4 =
~nlosBOISS] dZOL BO S5 O ftsMiHEZo OL flzgz§ dgdeYtpdzr § dzdkO § t5d B ¢
BjL CcOffded 90Cktsdzd, O MO ftsdzj SseOh Mts o dHd
sdf dyded SCtduj Misd L 0O EHEed ¢ O&iis§ § MY § st ) dels Odzj o
dzj h Ists o syj fls BynecoedscusiduldhsisOu §f toc s ls tc O dzjsls dafts Isgg@Rd o
Pdzj 6 dzOIsO C dzd B3OIsME O L 5dz0O, i 5L dzOAsacystis nidularis.O dzj " dac
ek OISO d&zO0 Isj ediZ3s W d dzdzd S.divddusts S.dvulcar0§ 6 BhHlsOCa DYy BO s
20 Isj &Y j to Qisieto SSi@moide§ Isdf d Ui dz O] IsthPistAse] (HOJdZR IS 5 dat
JLJOBO tsH MjojtedzOISO nJj BIMW J tcO.

sdzd O 56. [ s¥ sdzsed O d [ dByme€Chindsdsus Shigranpl@us dzO ¢
JdLdzdtcOdz SH Isjted3Odzj dz dL o St 8 5t HyrdkefikodhetdaO200870 1 O° ¢
(@u dizd €O dzO Jo qopusyls] dzRd GesW SIS EteOW d 1T1QzJAE@ HlsEd dzi @A L defj; T d € ; o
f sdzd j H Ots dachph& o © detf Wiz i) W O'ls dedf Is ¢ (2O Uaidefts/@ dzlAipzd  dzO i ‘M@xiets ¥ dlaPd dz;
fiflsdHtscdizS Odz dzOL4T dzD is 65ty tdaif s tzO [ $OcRPE DINEB). 1nm)].

JH 16 ttHted MasmipediBckdefO OUs@®mIsOf j dzd d Mt dzO
odHBod MmJ AptracapsafMejismopedia Aphanocapsastf W 0> 0 d&d ¢ tetsMmMC s f
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BOC s sfmMEd xJj dzzOlddzst ded € tsdsi dpdaddd ) ¢ dzdizgizgedt O © @ azd
CdzjIs€d. [ECtLddIlsy d3CelsdiQekddie3wia0) dids dfs daf Jusg ts ‘degd Mts
sdzjlsSdisj fMmj Bdzj-Hjsdzhdda, ' @Ofdasd dgifgdssts L j dzj dzd d dzd
W stedid ) , BjL cORdjotB Ofilapdgdzd ¢ 0, 8 dzj IsCdlisj detfjy HJ
tcOdigdzd dzd, HBHJjCO tOL @Bdesy o OF jIss fMmj Miteseo jHEZO O
fnd BYdh OoddéFtsogriotHsH Of tesW  IisdpetscH>raf) ol Chpddfi} Idsj @3
1 s3] "2 dzd o dz®.  dflisatisti@ds op\. irfggrta, A. holsatjcd. confertad A.
planctonica¢ OS¢ 5 f ZOdS stsdzlmM S d o dHBo d € tsd offdsLdgiOQoHLdsts Vdglgc
J L J ActBermalis, A. botryoides, A. protgd. tollianadzOfmj dzz © OOIs Isj e 3O dzdzd d L

t BH Mdsismopediac 5 Myddzzo OO o9 dHtseod Ct5sd dLGtOHIE
Codfwdz C sd ddZOOIs jHjdz Mdzs® ©H CdzjIsCd f§ sMisOo j dac
sBodlsCOdzd Mts ¥WddzO, ydMmlsts dzgj odHdzdoa O, d HIWEL dzO
MdzOB s BWOdzse dH ded d f@zaD,” i fislday ¢ tsi3x] Q hie ts ) Istiits @zef § dzd
sdzj IsC dfisWigidfiflef ddzd h st o Odzdzd ftoj H -H j dzB @& O,
(IftejlsCts ytco j dzd) M tjlitts odHdzdo ©® yJddstets d -
fsdzzlssf yj Misd MmE7mntcj Y@l dztls z HO4jIsts M BHoadoea O
&ZzO0 Codzsdd dlsjh 9 lasd HEDISdEO MFo s tesH C8d Mdztse tsSH dzts
B SOV dlssdzsls ots H jostcflsjr Misl®©MIs fdsd3jO.2 1 J S8z E
f zOdS stsdzmC d, Htkzed M =~ OdzsW ddzd Jddid. pundatatf j tc d30 dzo
M. tenuissimal O € tM. glaucad M. elegansS sd mMJ dz0OMj dzko OOIs o5 d3d L
Bsykztc dM. Is@ithii j] W sted3O® Mts ¢ Mdzgn@eprisB gizj ISOPp,zo O o €
Bsyktedh IsO dzO0 oM. gajdeas$ M. conwtghtjO sdf dyded L O o3 sOW
fslssf d&zdlsy tj ¢ dsdzd .

4 dzd € O t5]7Is fiisls) Rt
% Odsd dzd © ®levi@moped

aceae A ) Aphanocapsa
delicatissima, 1 T Aphanocapsa
planctonica, 1 T Merismopedia
tenuissima, | 1 Merismopedia

elegans.

[ H o C kY dzts fd HI
= fGHBo dz© W Odzd dzc
«%% Chamaesiphonaceae ‘daGs B t6 5
J fteslzyd dz tctsH
ChamaesiphonS ts 98 HdzB
ftojIsMisOea zo O J o tsdzl
ftcj SH Csdz S tsdzyd Misdusjjdzj Wadtszd Odz@ d .fd etz IsC d Is § fn
fsdJHdde yded ddzd ot ctelzi d, dqddzd W Bted3ddtcOOIs §tso j >
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Wstedzd tcO0OIs tcOHRk' "Qdidedd Fdsdfiztsalad d L ©OCOyj ded Mt fmetsd
ftojHBBIISd ddzd CORj dz. sdzjlsSdlsy My MdzOBts HEs ° Ofd
Md CseOh Boadj didnj gzt B)Y,Ds @O dm H O 2000t sy s 1 2
B dzj Ht5-L fdzgetizO B 5 t©, L jdg@fndif],dzj fipdse d , o-o tztirj tso d, d dzd
odHdzded cOMmded 90Cktsdzd. sdzjlstsydzOlsO HjdkZBO |jJ Ofgd
fted hists Mj dLHot o OO ftjHddzj yded ddzd dzdL so d
tcsH Mt dzOH FeEAEHPuspHJOLA&dAls ot Ydhssygted dic] L
MjoltodzOlsO =~ jBdMWJjtO. C.Gncrustarmgh® fopferdcorf) idze D& Gk
C. polonicusd C. minutus  H ts@. hdlophilusy yYteo j d&zO J dzH j i3 ydzO© W tstc di3C
JjLjtes ot [ jCMdCts.

20 pm

s dzd € © 58 .1 tayjdstfrds\@iad] Idgi@Hafsalssipharn i C. incrustans) - C. confervicoh.

t J Rseudanal@enales

I's sets’ tjH M f§MmisOs jdd 4 t§aiaf sz Jegfdifdssiaiddafidgd
fdd ¢ dzzudls j didets i3ts jy dzls ded (W i dzizies pizls®arglafl - j Isj tetsydlsc
OCddzj Isd), Mt Bdded Obbktdz® h dteddzO O Itedntsdiisls (
StecOdzdL OYyd O &0 kdkOStsdHdlj (lsddkzoStsdHd fsflsOs
ftojlsMisOo dzdyd J&kOOL Gtoj>j ddzd fstcdDIE & dzd e dggsld
Bddzd * OlskztedzO h dqted dzO dzO IstcdrtshiEsls, COCB d § SOHC
ftojf 5L &zOdzdod Hd OCtdlsdyded S OwOSIjted &0 Mo jlsdz
ZOLdC o OOIs jHjdz dO Htkce, hilsts 0O {§ @O oedO LdfceoCidBdls
MOdBs &0 yYydstsdstd sdsh Cdlsj CO0L0Cljttd HBMSO Ctd
Hsdze d dOfstejd syl O sfMmjtte Oyd O.

gdlsj ftcj smMis©o dzedyd MmJ dLCEtOH jdzad fsH J HdZzO
MYy dud Odzded BBl sdzsh Cd HIW ] b dadE®zed &ty BEJHOT
mModis] CStedH d Gded b § d Csd fsdBOCO0OI ots WtOCE & dlsOy
SHdzj B3z 0COOC 8 jHjdze odH d2O AfpjfOowOydsdd HIdMSto d
Czj sC O, ®BBSYj HO ddBO teOL dzd ydzO d3ts taficsm{dtse dd LOE dig HH
Bsh dzj 903 jdz fted LOSCMBEEEBMS OO HjljttdddOoyd O o
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Md "~ Oolkzo O o dOcOdzdhIsj, Ctsy dtsyjy HO BHJ Isj dzf s
B SCtesMC s ) gqdzd §0O0¢ HO BJdHJ f SHJ B J ddists H 5'0Q@[f) dats
9 ZzOGOdzdh SOISO WL TszsOBEB A BRs HO M T Oalzo OOL
JCdzsh Cqilsj Ekfdtse d; dzO" tppfdsts Ofstisde daif fif diCalsd) tls@Rcp fiyflsizg
COtOCIsjte) dqdzd §0O0¢ Cdi3fdzjlsdzts HO tslsbkzfizfigds edldedOOlIs .
ftsoj>] btedn tsd3d.

]l stcOHd dzd o dzOIsO EBdCodMmMilsdyseé O HdMmlstedBEZzyd 0O,
f sdzOtedzd Is § CteOd" s 0O, COHJ zOMmj dzzo OO h JetsC HJ
fMdzOIs ¢ 59 tSH dzd , ftsyesjdd d wBstemMcd JSthdmlsy &3d, tso
IOMmdzzy zo OOIs f sMij puidsls otEHAff W= j f 50 j > W Od3d dzd d, ¢
BOLO dO yYydbtdisteWw sdzsh Cd d ditdj ¢ Ram@amdbdenatehe dzts 6 |
LeptolyngbyaceaeéOculatellaceaeProchlorotrichaceadrichocoleaceae

1 sLdzOIsd Mmj lfsso oy § sd3j " 2 Gitlerinefhds L dz0y O
Halomicronema Limnothrix, Leptolyngbya, Prochlorothrixd Pseudanabaena { SH tsls
Prochlorothrixij tH f§tMmjiBdats jotsdzkzlsdats L dzO i dgi A HQ dze>off &
ots MiBd MBHEBGPIlB - a&skdg WP s d dzd dzd . 10" 9jtes’ Olsc
ftoj sMis®adsygdzy Odzed Bddz ftejlsatsHdzdE dzO M ¢ 2dzH Ots
Lydzjdzdlsy Odzed d Mmdlj odhd tOfmilsjdzd  ©O.

v OC, ZzO ' BtsG Ols fipseudangbaesd ¢ ° | G ficis@i>s® ¥ d dzO d3j
(Codud Misd)sj Odzdzg udgs Wtodrnsdi3d ddzd Ibtedrntsdd MisjHdcC
stedrntsd3dlsy fMj fwOod ddzd MdzO ket QdppodQ®dgd, -3 hifAc s dffn IO
MsMmisOoe jdod tH yYddzddHtedyded SCdzjlsSd dzO" yj msts MmMts
rd Odzd dzm ¢ d ORI odigs (¢ sdzj ytsls dzdyd dzO Btets' Odz
f dzOdz$ Istsdzf € d Sdrtsf dzOdgC Istsdzm S d ddzd B dzlstsmdzed o t
JztesWdzed OSCEdiZzdzOYydd, Hicsked odHtsed My ‘" Oolzo O
Codzsdzeddisjy dzO0O  dzOdz$ Is s dziRd(d . to tS|IsjdSWig deldflz  edzf{H tsHotallz Gfigf
(Bd dzj eOdzded, MBsdzj dzgd dadzd otej dzd dL otsted) .

g dzd € Q@ 65 9. s CQ Istg s Is
Pseudanabaenad i P. catenata fi)ts
‘" Ofmdzed - d° Odzd defiPSodleatis Mistso d ,
s odHdzdeod Ctwkfdd Ojtetslkty
Cdzj sC dI8jR. prdinosa MtsC 2Mmd
MW jucdd S dzjBls CAteksovsk{ i
pers.com.)

iu'/"
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1 s9s dzOMp&tocophycidae

I8 5900 YoISCdZOMO ¢ dzOMmd W-dydejed@dzd Odgd d ¢ sdzyus Mils
GtcOHB O dz2O0 [|s GREMEIES tc ALOdzd CdfooO© Ols  sde 6 jolsf@1Od edatad ¢ ol Jl
ndIsiqidsy d kO dzd Mftsted. uvtsO jJ cetdzi BO ctekzf O dzC
d&ZOH 1. 40 SEHEA sy @istc @ O=dB Gdaotsf sdzOtcdzd, HO JdBOOIs
ZzOY dzts WOL Gt Odar KB g , -~ PIs §izf & 6§ dzO tdaf2di) Olls @ dztifisch toy W s I§ H
i Nostocaleshts 19 WOdRddzdd H Ct5d { tchphabizo@erzdnaceats o ts°
Gloeotrichiaceae, Nostocacef&cytonemataceae.

t J MNostocales

A O d3d dzdiph&hizomenonacead v d § d Wded IsMmis Oz sF ez O W Od3d dzd °
Ctsdeyj Misd 7 jlsj todem@ds dzdi & ttf dipP dalg Itls 5 AfgtisiHy O ORdsj Is i
dbtesWdzdisj JjLJjtwO. t BH e dApfpsizode@onfddidhpsernine.ts® o d |
s ©O° o dH AphdnikgmemiED dzyj Misdilsi ©OdkzkmMmd MmJj 4 HJdd yded
fsesdzy di3d Ctsdztsdedd Mnisdg OO0 G-y (A ls dia®dz d 2Ot dzls d Is |
0 i OPeBEjJlkzo O0Is dO0 ®&OSttsMEtsfmMed Wdzj €d d dzc
stsdzydlsy My dLftsdkOtedsd, HtOod, §dzj CtseOh Mts d3C
CtcOjodlsy, Mts ddzd BJjL CodmistcdEjdif] OO k& j dedzd iy
HdWEZL 20, BzC¢tsL 20 BsBOoadoaCO. sdzjlsSCdlsy MmMJj Yddzd dzH te
Ljdzjded, Mt Ojtesksfd. mjlsjtsydmisdsj Mj Mttt I
Ms Hej {(Btod, 2O Yy mMsts ots o dzOEA®j deBFE B 1 &B@ dz§ 1§
steO dedlsy Mysted M HsdZed yddzddHtedydsd Mt -L OtsB dzj
3, Misjdd Mt "jilkjttsydmisdlsy ddzd tHOdj yjdd H d
stcdrtsdz, HBHJCO tjfftesHEZzS yd OlsOdzjdapends Odizkz % ®©tc dgdste &t
O0¢ddzj Isd (ltcO  dzd MY tstcd) . JH tLdOId 19 odHfte
Wsted3dtcOOIs ckzMmlsd o6otsHdzd Yo jlsseadd ot kdij tej dzOIsO
Aphanizomenon flosaquae Otc OC Is j ted Misd ydes ‘' O9 ggOEZOayE d j 2 1s
tcdBdzdyd d Hwkzed L OMIstsj dzd | ks tetsWM.dafatsehenkod A. 1 sy J
skujaed A. aphanizomenoides

{ 5 H Bdlichospermumj dzj SH Od3dzO d L HApagerle GsHH Ao tsE dhls S W C
f zOdzS stsdzmMC dlsy odHtsoad dz2O0 o dld ¥ sEdadls Mls OJ Gictsis
Yy d dzd dzH te d ydzd , MtsL HO9 OO Cwdzyd Sd MMy z0 " yj Mmis
dLodJd dzd , Mts dzj L OB dzj ydlsj dzded o dzOGcOdzd" IsO dzO° ud
CzjsCdlsy j BdzjHE j ezfsdzO) sipsts f gd dgislsdzd O ftstsis sy d
CleOkzzd e Odz0 MBHEy ddz0. mjiljtesydmlsdlsj Mmj ot Wdd
ftcOo ddzdzO HHOdMzj YyJj desfpls (Hts 9 s jY dacdd d dzO dz
JddfmMse dHded, yddzddeitedyded, dL o d-bded.C Of tsjdaj & daidy dad
{0 &Jflsy esydmisdlsj. [H § L d@dlEsdduge, DI Greinalg Hso d
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d dzB. sigmoideunty stc 3 BO BB j dad yfjlsii s Oy Odets IstsC MBf yded o d
crassung D. planctonicunfnj Mmtcj > 09 O0Ils Y tsjHddzj ydets d dzj Mmj Ists

~— udzd O 60. ] telgOls M ils O 9 «
- W O dphanizomenonacea¢ d

1 1 Aphanizomenon flosaquadA)

o e ROy MSCd dLedzjH dzO ¢
2 dzO Wdazodj dals d , (1)

* B S Bscednts ~jlsjtesydi
1 7 Dolichospermum fleaquae

c= | - D. planctonicumy - D. crGsum

A O d&3d dz@loedtrichiaceaei A Od3d dzd * Ols© MisH ey Gldgddridits J H j dz
Mdedetg dzj dzgd CBdzyd Misd Odkzed Ct5d WstedddteOOIls ¢ tsdztsdzd
BOLOdkzdts fsmisOs jdz0 rjbjtesydmisO d Isjted3d dzOdzj dz L ©O
o@cOdzdhIsj. 10" yj Msts Wintitg dedftb O © Is dzt gedz@ Is f thets dzge§ s dz€ Iz
ots ftoj yded¢, Hted hlsts ftsjHddzj ydedlsy W dadzOdzj dzlsd ot
Jsjtesydmlsdlsy SCtdz yj dzlsOtesls dzO S sdztsdzd " Ols©O ( mdzd
OCdRQJLO fYsHotHAd ftojHA]Isd. ltejH GO azO 9] G
JsijtesydmlsOlso M WstddteOOls IStcO dzd MY tsted (4§ 4 H
fOls dzO dLHoats ZoO¢ | dO HsjHddzj yded Ctsdzyd tH G
f 5L dzOIsd , 2 6H 9dDd HPJ J 2 dzOdzS Is sdzm € d , dzj Ssdz€ 2 My
O@dudzdlsy tOMIsjded © d Gt HA3d Isd, O GhigjoidhiezC &2 » d
echinulataS s° © Yy doeo jJ ot BtOC d wdkPdsdctsalaf, Mdlsj] odHtso d

11 — 11

4 dzd 662. 1 6 Ismls O edgls 4 dkdﬁm,_\
Gloeotrichia ¢ 1 G. echinulata, d L & dzj H "\
¢ 5 dzts;dzd- ‘GOintermedia,d L ¢ dzj HiS detsCizd Sl
l - G. natans m OB dlskf 20 W
~ilbjtesydiisd d IO dd Mk
d LOoth jls¢ ¢ @ Gis intesnuzdel dziSs
noBdlizf. A
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A Od3d dztflostGeaceael v 8P j Gzls e O dzdzO W O d3d dzff KO BO IS @ j § 15
sfWO>0 sitdzkz 45 woHtsed dz@ j Azj ldzd tc OYfIs/dedt =W diEpgd it
YyJ zOIsO Bdtsm¥W j 0. stsdzydlsy mMj BBoadlkSOded Mt &Gz
tcOL GlcOdzlzo OOIs .5 H Iblfstotsip & dzQ dn) di®ds Bats dzd , NoulaHag Is d3tste € d
HSH jAfaPaenaj Mtej >0 0O ots HOOIO i HJE®BO. JH oClk{Y
&zO° BtsG Olsd Mmbaendlsay 6yljndripspermuni51)d Nostoc(105).

t BSH Bnabaenac 5 Mt yd dzz o GO IS o) FHfERj dyddg W d dzOd3j dzls d ,
MsLHOo OOl ctekzf Oydd ddzd BOCwsMEsiMSd ftoj Stcdeo
OCoOIsdydzedIlsy tOMmilsj dzd  ©O. stedratsdddIlsy My GtwOod, d
fstcjlsCts o etk d Mts § OtcOtcj dzdzd o OB~ HBARZs 1§ Oy ded ¢t
odHte d. fPuziusdddIlsji dzdf Mtse dHdzd, yddzddznted ydzd, f t5dz
Mddes ddzd Y tsdzlsts L j dzj dzd . milsjtesydmlsdlsy ddalsj € C
4 Hddzj ydzd , ots 0o ddzded tcOL O U Jjueddd , € fisisErdufisdzd , u
Y d dzd dzH te d ydzd , ddzls j 6§ OdzOte dzd , f 54 Hddaj ydzd d dzd :
ndbjtesydmisdlsj . {t OL Bdesy 2o O jIss M BHodea O Yo &
M sted. | dH oAddbgendiggd hodsteittslists tcOMY to s @ O azffps e & o |
dets dgtisH j toj dzgd sy OSCMsdesdzEMEd dMlstcOyzo0 OF 0O ff t¢Etsdzj ¢
daizd* 0 fsteOHd hists ddodedtsls HdojtLdlsjls MlsOdzkze O
J 9 d H j dzlddcydiided, A. oscillarioides, A. sphaerica H iz Flfteso S O 1997) .

B e tdzdC O 62509k jthf dzO
: es — tc ts H AslEbaenag i A. echinospora
@@E@@%;ggg%%% 11 ¢ oscillarioides ] - A. subcylindrica

1 1 A. spiroides 1 i A. circinalis
""'.ﬁ.\‘w ¢t T A azdlae Md 3B dtsdzlsR< © M d dat
» L j dzj dz0 0=t s O ffste\ebita
COHJ otehd WdEMOyYd "  © dzO Ol
oL BsIs) .

oy
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t 5H®&ykndrospermunt s Mtsyddzzo OO0l odHsed ydd ¢€tsdzyd
dzd ¢ Oe d, Isy fRdzjsdzdn d vz ydlsid . s sy didzdedi edaoifefls d  § s
hdesyddz0 O JHEBE®@pdedzlzo OO Mts Cdgzfmded CdzjIsSd tsH
sdzilsCdlsg fnd O yJj Mists yddzd dzH te d ydzd Ms L OB dzj
ndbijtesydmisdlsy Mj<CBcOh IsjteddddzOdzded ( ud Mlsts dzO H o
tOL o do OO0l ofts HiEYQfdeO, M iz jusijfdsstsy fiBts prsd digdw dad , dO ftg J
fsesdzij 3d SH ©jc6jlsOlsdoadedlsy Cdzils¢Cd, Mt &BOL EZO
BtcOHOadyd. uwCttes Ml odHte d MdzOds®isdzd Lo | Bdzd H
BBEOLd Mt ot jb@Qydz® fezdod. vdfdyudzO SHEZdECO dz
Mfstcd ot dBOMO. 1 sL dzOIs d OdpQ Is sROY 20 ' tc 2 Iy jfipgls d &z Isc

C. alatosporum, C. stagnale, C. muscicgl@. voukii.

4 dzd ¢ Q te6j 3s.M s C2Q Istg ofidrisspermume i C. skujag i Cistagnale

t sSHMoOstocj MMisOe jdz BH Mddzdes R jlsjtesecj 2O ctolzf O
420 sy dzts o Gisdjldgid . € Gr@ididets B OOl KOS tsMSsfMSd (St
Codztsdedd o d3j IsdzOIsd o ts 3 j dz@el d dfgpteidds d dizd@ls s fip O 5@ ©
dzj f cOo d dzded OdsteW ded HtojodzOSd ot Ctsd SCtsdzydly
fited¥Wjted OO dzO SCBdzsdzed Ol O. [ desez tsH odHtad
ydotslsjdz ydsSazefp L O otej &3y dzO Ct5° f €d9ls Q gsjdaiptsthqls/ @ §
fd dzdzts fj Bj dzzo OOddd [ g§ sBded B fs-C@E Oz Sstedfls ts i3 |
fsdzj Ssc O ML HOG@Psls @. fiotdsfd- ts@Ff APy tcynQPls M d Is da
94JGjlsOIsdoded CdzjlsCd, dL sf sdzOteded d Misj Mdajlsd d
f tsgf 62y ydad , tojlsSts dzgj SsdzSE L Oj Hdets, ddzls j ¢ OdzOte dzd
stcdrtsdisls. uvteO ddlsj Mfsted My "~ Ookeo OOl YtsH ~jlsy
stcdrsdisls ftoj s" OO0 ots IstcO ded MY sted, Csd Mg M
Cdzj sCadgdzs Y Pa O jIss s §OIs dzO ftsHoadydzd R sted3sc tsdzd
Codztsdzd dlsj, tOMf OH dzO € tstizls giatf@ Islg te © JdiafIs jf sfpt tst€ ds.
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odHtsed Mmj GEOBEEpds] @dsd IO § j dzd ydzd, J ¥ ddzdlsd yded
dzjO ¢ OH jLdgdftc O j BOtcd tsHfdz fi3OaizefM  dzd , O ddesclz BH od
AmorphonostgcdzOfmj dzz o ©OOIs ft syead. 14tk odutsed My ocC
ots fsdzOtcdzgdIlsj ticdtdzd COHJ oth Ol OLlsYJdSMOyYyd'
tcOMmis j dzad ° O)Geasifhondegtd oGxfo d(, thMQ fizgedefls jddzd ° © Cycasgtc ¢ O d
Gunnerg. 1 0Oo jHjded Mmj tSCtdzkz 300 tc NostedCuldd frpjdfHGLe ddzjd
sOCMtsdesBMS d ftslsotcH j dad . RiNste P z@E OB QPIs g &OH  edzO ¢
Btots  dzd G jdzgj sMOdd e OOkEBd sEsHdO HO Htso jHOI HB o
dzd dzd do s REH @O I t5 H tc 5 H BumafphgnostooShésonostod Stratonostodn j

MOditdc jdifi OL d ot Ctdzj ydeslsts HjiWddzdcO® j dzO toats”™ M
dzj S sdz¢ &2 yd Mis dN. eomimusesNd paltidesuns, Npunctiforme, N. pruniforme,

N. microscopicundf Htobkzc d .

o i .
e -

g dzd € Q tc6jds.fnls OzQf Istg MxEfecly i N. pruniforme( j L j e ¢, GOREzEHOBT MSd dL ¢ dzj
¢ ts dzts dzd d-IsNj ;pruniforme BIStesMSsfMSd dLEdzjH dad, NS domsBumedzts dzd d g
BICtesME s MEd dLcedzjH dzO [6HH.dplnstigams | a6 oSG fzf)C Pls @)L ¢ gdzi H  dz
[ T N. paludosumtf ctsdz@° H j dz o ts 1 [N.doifrgscdicumnj Wd®,C wisMC sf MSCd dL edzj H dzO
C Ot gN. migrascopicum BJCtesMEsiMEd dLedzijH O bktedatsd@dls)y ot tso Odzc

A O di3d dzfcyt@emataceat] dH s dIsy dz0 B OO WO dzd * © My
Mddetg dzj dzgd Odze d ¢ dfO NS stc @b .¢ @gReEsOs Il dz0° yd Miss
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s WtsttdzO dz0 tBlddzd {f o fdzof 2GS yfts § sH dzs6 Ols O, 0O s
d dzOd34 dzls fsd3d " Htezedlsj tcOMmiIsj ded * O. A d dzO d3,
JIsjtetsf sdzOtedzd , tcOLctcOdzz 9 OF jIss L Oftsydzzo O f sd3j "
J 5§ o5y dpspdidsiy. frpd € 56 OM  gigH ey Wiz B | dBtB o af @O OO dzd " Is ]
OB dzd e Odzts (o ts Mdzsj o ) , teEtcPdAs ddkd MifsHEaL] § g Gh tc
GWzOo dzs Y tsjHddej yded d Mt Hoj f sted . vteO dzd MY t
Otclstetsfiff@'teddzy S sd odHtsead. A OBJRIFZOBIE @&dztf § ¥ @y O di3B tc 1g
odHtsead tsH € &cytdp@mdists ffdtayjSdz j1 00 o dHtse d.

t SHS8dgtonemdf sMjHEZo O MdzsBsHdd W ddzOdj dzglsd ddzd ¢t
ftojlsCs WEtedddtcOOl MmMzsjod (BdBWddzdzd) O Mk MistcOL
yotemisd, Is hdasgg® aOdzd " Is ©. stsdzydls g fsijHddej yded ots
fsiHddzi ydzad, ddzlsj teC OdzOtedzd, dResclkz tjlsits ot ctbkzf
o 2O Oddh IO Cd My Y ot@dC®Eds dtsy . ¢ ficeDipf daitstls O gizj B
f s Bdets ot IgftissifdiyC sty O siQise] Oz &5 ° d 30 f tsists,
SO MM tjodLd O0. 1Ji6¢td BH odHtsedlsy Mmd yd
PlsotcHjdzed B0 j>] odHBBod dO odkOydd COttfd d ofts
Sc. (Petalonema) alatyrsc. crispum, Sc. hofmarthc. mirabile.

11 11 == ©

PRyl
1 Div. = 10um

¢ dzd 650 tc j Is s Odz@ Istg Brgftmismad i Sc. mychrous Isdf dyjdz ROBdlskzm Mt * (
ZzOy dzts ©OL 6 6 Bdzlmaabife j ;R QB sk Mt dzOy dzPc Bofmachic@diAz e ©F O] fj ¢ O
Mdzd C O de@dlsj, Cdzj IsS dlsj ScoaetizO & @azdlskflss; |
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1 59 dzO@sBillatoriophycidae

[900 f{ toj dzd §e@Onedz0j {f tfistdsjHefimam d dz@®tstsH ( 2005) L (
SfWOld 6Jdjlsmsd MmtetsH dedlsty dzujjHdss(C dzff IsSwde) Migdni L6
L dzj ddfisyd dz20 ~td@sydlsdzO IsOdkzzmdzO GctOHB O. gjfOC
Wstedgdh o OO0 ctolkztf O i dzoEdstathiziflac §Chrooffotscialed),tstc OH
Wddztse j dzj sME OISO ttOLoaB" dzO dzdded O BSoOHJ >j- BdHOIs
L 4 dzj dzd Otkad stz B ©dglz M@scillawrialesy Spimbndlds.j

t J @scillatoriales

dpdzcdls] dz0 G&@adgzsmdgd ¢ tsdzud Mlad dj skOBRE sMH® §
MELHOo OOl ftojCtedotd s CORBJ OO dqdzd ¢ tsSH GO
vtedrtsd3dIsj digi BHL Gte@EO] dzdL © dzO0 S dzi IsS€d, dai MmJ wOL
tOL cteOdzlz o OF jO.OIS| jn § Ust3 fipfshylednls dfn f e ddz0 " vug dirfistasc ddsd] Is 2
hdtesCd s yj dzOIsO HBdz dd&zOISO dz0 Ctsdzj yssis, 0O d3tsy
ftosh Jiclzo OO OZO®. HEDISO df] S tsd Witedsd Istedmatsdizdilsy Mmdd
o dzO S dzts . ] ZOc Odzd h Is § ftcd Mizls dzts d dazd slsmizls dzts ts
t OL dgdzts ) zjoc@EQjdiptts - stedssetsdzdd. (JHEBlIs BfWO>0 11 WO
9 d H s aMicrodglgaceaeOscillatoriaceae] Phormidiaceae

A O d3d dAdicroBoleaceag v Oz Mtsls dzO o dj Odzed 4 X4 dzOIsd d
sideCd d SR OCIsded ftoj CtcdoCd (5 oy dzt€ &Ss@EOO, v th
i id dzj ydzd Is § stedrsdzd MJ dLHeat ko OOl tH HOMOIKO
vtedmtsd3d Is § gL st sd&zOkdzdff &z 209 Y3 Msws Htblzy jdzd ots L
(o dzOcOdzdn Isj ) , yqddzddzHted yded o ddelsg dzsL dodets fMmd Ho
Hsdzed §sHodpdedd -SERSESH BOdyded sls € tzge§ 6 d Mg wded H
Cdzj sCdlsoatcH jdzd Mj o j>] ustctblRo tcasdinswad {§figjdz)  lzH &
Arthrospira, Microcoleus, Planktothrix, Pseudophormididr8ymploca.

bdzdCO 66.-1tjlsMml
5§ dzd dz@  WB@®] dz

,_ Microcoleaceae

- ﬁ ¢ - Microcoleus vaginatus
.~~~ 1 - Symploca muscorum

;

o] - Planktothrix agardhij
| - Planktothrix rubescens
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A O dsd dzdO'saillatoriaceae i v tod = sd3d Is Jf H SEO] Is j tSH s 00 WO
dzj e O @eP,dz f tcOod ddzd tOL dzdydes dLedjded. 1 dHtsa dl
9 zOG Odzd " Is O, Csd dBsYOlIs HO BdHOIs Isjdd ddd =N
dzd § d ¢ d3j dfls detOdigdS s O d Isjh Cts L OB dBfps@d g dz MOEZso
JHId btedratsds. vtedatsddlsi Mj JjHEZOCeat hdwstd ft vy
BdqHOI Mmlsjmdzjlsd ddzd fteshdtcjded. Jteadedlsjy SCdzjlsCd
CdzjIsS€Sd d tsdzgj s O L Ooteh o O Mts MY gHYOPOzdes L OH
C Odzd ils@LOBdzs ) 2o OF jIsts My tSHodeo O ftoj Sk HJLJdAzs] G ts
fsesdz 3d G sSHodydzd rBtedstse sded d, dgdzd dzj f sH o d> dad
f sRsh dzO@ dgj StedHdd. [H ¢ sdziz Lgnfbyat@&rh Gsillataz® *° B tots * d
(308)d Phormidium(213).

t SHiylgbyaf sfMj HEZo O btedatsddd $d Mi HtOed ddzd Mmd
odHtChHHzZOBs M dqtcOdzdes dL odj ded) , tojIsCts ftsjHddz] Y
Csdkf OCIsded HiBjdzd ftoj Ctcdo Cd tiss Mmifst HiHEscdEEs Og O LAeEa
stcd - SeRdE®H dzts d tcsCmn. It HBOB dIskzm Isted - s d3dlsqillatatgzs c 2 iy
d PhormidiummOdss hlsts Mmj S seOh fsMjHEZzZo OOl  OfMmdzets o dH ¢
Is§ dets d dzd fisf@egSda] HE bdatskdis) d jEBOL deOydzts
stcdrtsdzddlsy, §BtcOHd yYotefisslsts o &zOcOdzdh Isj , dzy Md
ltwodedlsy CdzjlsCd dzO° yd Mss Mts COdzdf st O. sO° dzOMm
f d&zO dzS Is ts dzts Is L.da@erhgimiij Lisc@rgo®al (limnetica, to j Y dzd |ogdS forde e d  (
kuetzengii, L. maertensiapd dzd Is j te d30 ddtiztigbyd(Leptslyngbya margaretheang
ots dqLoBtdl] J1O0dMSt (wbtBuadysSt) dO Ij & jttOlskzicO

Hdzd C O BFIsfyls Oozls jtatmH s s
Lyngbya ¢ i L. aestuarij iiL. stagnina
1 7 L. maior, { T L. martensiana
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t BH @dsillatoriafmMs Mo tsdls] bktedrtsddd WBsted3ddtc® IsOdkzkzm ¢
ftcj odZOCO ot MmMzsjod ¢t § SHuEOEEOQ. {§dctOpHts i3 dzgd
BtcOdztso dH dzd , R HjougDddzdH ofifftsy JI° O Gs CtishigElzO  d4 Ot fiteylzf ddzPsO O Is
hlsts  wtsHisls HBBddz ddij ) , MmMEOH my g G 5 sty sk tgtsG d € tioH
HdME o dHdzd -1 1dz@ Qusidm Istiss €3z fnd tSlsSCtsdkz¢E h dqtesC d, ¢ dzj
gqdzd Mts etsdzj &3d GcteOdzzdzd, dzts B Jj L @B wisdpd §)ls g i dzts O af:
fs §0Is d&O dzj SedHdd. Jot® twtsH J hdesits tOMmMf tetsfr
sfWO>0 MOt Wtttdzkdlsy SCd Mj jicdfdifjsdBbasGOIs fat® dz8 f d
YWsted3dd Mt §ftslsjmdzed Istedrtsdidd d ©OL dzd 7dz@ lodzlets® ffls t6 2
ff tePlanktothrix Pseudanabaend dztfimnothriy). ldusedlsy My ~ Ooko OOIs ¢
tcOL dzd ydzd §tsHdzZsed (BJdz, tOMmlsjdd ™ ©, COd3i dz, ¢ J Mmts
(ydmsts My ddzHdSC Oltsted L O BtcOdMBOWOEOHEZH @S9 Y .
ftcj odzOCdIsjy My wlsCddkzeooOoOls d WstdkdtcOOls § dzte j yt
s s dits f ts dzdOs fimdosh, Ciy gancta, O. princepfO. proboscidea HEBH jJ SO CO° dz
s o to H Odafnatal O. tenuis, O. chalybea, O. amphifdats Is j tc t§® dfdizdmoena,

O. brevis, O. formosa

b dzd C O 169 Isfls ©oadgfs j dzds@stllatoria

¢ 7 O. articulaty BJSC oW slsscteOWd O dzO ML H(
2 1 1 O.limosa 110. amphibia 140. tenuis i O. curvieps

t 7 O. princeps

¥t SHB®MIdiumY stedsdte® S tsnjL do dad, N d
B¢ 5L dzdte b ddp  Qdetb i S tsd fj L O
Mz @bdgisy ddd (hi¢ zaOdcidas) d edtss
BOMd, ddsck ©jlsCt §jHdd yded
5 dzj md e OL(CApiOBEr o0 @@ Ils dzO>y dzes tOL Gt
dz@ Wiijls sd My toj f dfpJsg fed o 3] "dig f O ¢
0 droadjdd  &ORd. | ZOcOdkdh O fj
‘”%dZJlj’tsatsdzdz,q’lsJ bhdse § ddd fj § sh
Yo tMmisd d Is 4 dz$ d , BJLBB daf, ftc
e vtedrsBdIsy MJ ydaafzf ey Udzed, d H 0
“~ f{sHodyd of o d&OcOddhIsdgikétts ddd
W (fsdjc g, stejf jtoj € j, BicOdztso d
syd zoyd © ddd tslsoyd O). sdzjk
Ojtesydmisd, HBSHJSO OfdC< OddzOIlsO
L Otsfistej dzO, dmlisj dzygj dz0O, L OtsB dzj dzC
t OL Bz 2o OF jIss ftj Sl SkMmd ddzd
ZOMlsOdzz o OOl ftoj Sz BJS s5dzS Oo dzd
L0 ] Bdzts G Iz yJd mis tc 5 H tcOMmYf tots

R, |

[ )
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BdtmW j tcO, Ciotejjo dBGUecdfzdde@ o dzOy dzd § syed, oi3ddz, o dzO>
i ¢d d JjLjtcOsoq jRsdkzfBL &d@lsd H jCMistej dsded > do j
f z2misd dzd ) . 1 O° ypPHomdiumeinundsteny offsi tej ¢ dP. mftzii PL § 6 O,
autumnale P. uncinatumd P. fonticoumfyj yJdMmisd Y dlsjdzd dzO0 COtf dlsd
f zOdzed dzimC d toj ¢ d dfO of jsHsitsdgd]ls § ,} =CAS'0O "dzOfM C OCts § syd Ml
P. ambiguum, P. laminosum, P. subfuscum, P. papyraceum.

Phormidium

O\ ¥

T\

9 R0 Osc:llator:a \

H dzc[Q O 69. i@ isdis BigQl ttg Bimfeidium ¢ i ¢ s Ot Olsdo dz0 B S oW sis &
fsd3d " & HOsOlatwigd OH 9 O Phordhididn( L OB j dzj y dzd 9 © | ‘OMdzOIs O tOL dzd €
Isted n tsd3d Bh autumnale 1lPh. ambiguum i 4Ph. corium irPh. aerugineecaeruleum ( i - OfMmdzts
oadHdzdeod o d&zOeOdzdh Is0O)
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t 4 8pirulinales

Jos" wJjH dBO fsMmMjBdd Wddtscjdj s HO9d i @B B O
COwOCIsjtedL JtcO® Mt Isd§f dydzedlsy ftcOo d dzdzts MY d tc O dzdats
Yy dyd¥ Judz©@ ydbtsdtsed 0 d Jjitsdtsed & O vl idlsis
dzOf toj ydzd Is § ftcjcetcOHd ftsd3d" k& CdzjlsCdlsy ot Cidz] -
steggBd. vtwdrtsdkddls] dBROO MftsmtsedtsMmls d2O HeadyJ T J
Md "detsCmgn H® dzf sSdlsy My dO° Yy Mmists fsHtsdzed IS¢ s
CdzjIs€ md L OB dzj dz(d , f szl € tolzy dzd , BdJdL COodzd |
t OL BeasO¢ j s digp HwjSCk fsHodydd rteddsetsdedd B L
Hjdgj M Mj BfdhoOodd 53 odHted dO tWpimlinapatersiy § tcd h
Bdzse z OL &zdyj &z MistejH Mdlsy Wddzsejdai smMSd d yc
CazOmd W d yd tc CAzhrassa (@ssillatsrisles,Microcoleaceae) (Komarek et &014)
ldutsedlsy SCtd $Hpioudnp S GBGls—selsts dgictpmj Odzed Ctd dzOMJ
BJ dzstsp ddzd d3d IsOW dIstsdz, Y Mists ot ddetsclz L OGOH J C
odHisead Mmi Ui BbFBPddrd dzd dsPdzj eOdzded dL otsted ddzd 1
dzOh OO L j d&3° O. labysrghionngisg&] majpg, S. subtilissima.

sdzd SO 70. P b)ls RO thciBialing ¢ i B S s Slssc tcOW §pir@nadz® &3O MO
major, T/ B4 H d dzj & dg Siz@ida major  TISpirulina maxima 1 4Spirulina (Arthrospira) platensis
(JSisigA d SkzdzsdodqteOdz adH LO RmEd30Odz0 EZfslstej B O)



