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NINARBIAYLANANANMLAN 7 vianius TaadansainiFunuasaliias o lu
FuR 3 1e9nnsBuLFumEY FiagnaA 0. 5. 10 uaz 15 ppt Hiliuraalsias 1@
0.286, 0.282, 0.222 Uaz 0.171 faan3/aAns uavRnuaudeiuf 11 90snsmanas ned
Bunninaslsiad 1 3.649, 4.455, 3.046 WAz 0.587 ANLAIFL UASRANIEY 20, 25 Uas
30 ppt aa9%ud 3 resnnlfuanuiniiBuueaelsiiad (@ 0.115, 0.123 uaz 0.095
AaANTUART WaTaARIUTIUT 11 Tasnmaaas IaefiiBunueaslsiad 18 0.024, 0.044
uaz 0.000 RRBNFW/ART AusdLdAsuAnseTuet e T Ayneadd (P<0.05)
Oscillatoria sp. ansnasTasaRulnldATgaTiszAuAMAN 5 ppt uazazgniud
mm’%m@m‘imﬁmmlﬁu 20 99 30 ppt

m?wmmm'u@ml?‘mmﬁﬁrfymvi'1siu'fmawuuaz%l@aw'a?ﬁiﬁﬁn'n*vlmamu,uu
Factorial design 5x5 suRane 25 Yianlus WSRO0 1senimaaswud 1B
AaalsWas 1@ 1930scillatoria sp. ldfAuuans1iuatlla s Ay nana (P>0.05)
R 2 189n1INARBINLTY BN uARels AR 1B 189 Oscillatoria sp. HANLANFAARY
atieltiudAtyNIana (P<0.05) fiAN@aY 0.010 A4 1.706 TaANTW/ART SuT 4 989017
nageenLdn UiniasalsWas 1a 989 Oscillatoria sp. HAuuANAIAuetnelid Aty
nadR (P<0.05) A1edn 0,000 fe 1.012 Naanians ST 6 TBINTNARBINLI
BunuraalsWad 1@ 989 Oscillatoria sp.  NAMNUANGNTUALNTTHAATYN AT
(P<0.05) RAGRY 0.055 B4 1.770 HaAnFWARs 5uf 8 TaaNIMARBINLGN  1BuNns
AaalsRak 18 189 Oscillatoria sp. HAMNLANANTRatiTR&1ATYUN19&TH (P<0.05)
Aad 0.084 B4 3.753 Naansu/ans WWufl 10 uaz fufl 13 Tean1mmasesnLdn Pounn
Aaalslag 1@ 989 Oscillatoria sp. HAuuANANiuatneslitadAtyn1eada (P<0.05) &
AnaRe 0.124 S 7.795 TaAnfwans Oscillatoria sp. amnsaissypulaldRTiatansdan
Tulasausaneaneiafivancay JemBunnlulnseu 0.75 nfu uazvaanesa 0.02 nfw/

11 500 RaAART Oscillatoria sp.aziasqyiuinlaangs
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PRI arg

1 LHUN1INARBLLLL 5x5 winnaBea TneliBuindulnsiauiazeanasa 10
Wuiladenisiasyiduinaes Oscillatoria sp.

2 1furtuAaalsias i@ (ﬁa§ﬂ§N/§M?)‘1}@Qﬂ’]§‘L§ﬂ\‘i Oscillatoria sp. fierdu 14
ANLANLAZTLAIZIIAN AN

3 1Funtumanlsias 1 (ﬁa%‘iné"u/ﬁm)mmmﬂgﬂq Oscillatoria sp. fisdy 17

ﬁﬁﬁjﬂﬁﬂ'\?LL@ti‘ZﬂZL’)@’]ﬁhﬂ‘]
al
ANTINNUINT

1 ATANLLSLTIUNNATR (Analyze General Linear Model:Univariale) 25
gaseanssd T 0,.2,4,6,8,10 uaz 12

2 ANANILTUTIUNNADR (Analyze General Linear Model:Univariale) 27
gaalulnsiaw §ufl 0,2,4,6,8,10 uay 12

3 AR TUTIUNNATR (Analyze Compare Means:One-way anova) 29

YRAANNLAN U 3,5,7.9 ey 11
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i
ANEUE8e Oscillatoria sp. 2
g' ar L% a ¢ d‘ a =
wntinuie, AaalsWad 199 Anabaena azollae NiasELIAluANS 4
anuaniuaslufl 20 Nadlua NaCl
o R A E) . dldda 1 dd‘ o as &
A7U9U hormogonia NatLAY filament NNTIRDLNATANIUALETAR 5
AORY
Bunurselsilas 1o (Raanfu/ans) 289n15iae Oscillatoria sp. 14
FLAUAIMNLANLAZTZHLARIANGY
1Bunraalsfias 18 (RARNFU/ARS) 194N17@EN Oscillatoria sp. N 19
TEAUAMNLANAZT LU SIIAIFINGNAY
1Fuuraalsilas 1o (Raanf/ans) 2e9n17iaeN Oscillatoria sp. 19

p

FELAUANTNLANUAZTLUZIATANSAY
Burinraalsias 1o (Raanfu/@ns) 284n19@e Oscillatoria sp. i 20
TLALAMNLANUAZIZBZAIAFNAY
1Buuraalsilad 1 GIaaniw/ans) 189n191ae Oscillatoria sp. 20
TLAUANNIANWAZ T LA AN U
1Buncuraalsiad 1o (Naanfu/Ans) 189n194aeN Oscillatoria sp. 7 21

TLALANMNANLAZT LU ZIIAFNY



] = = % =Y [~1 = ' dy
a B RUIUNNUIRY (blue green algae) \Huarmgrasnisiailymlutiaides
Andinluilaqiiu Wesanawied@aaunuiiRduldaandiaulutiefesdnduiivanis

= a =8 o 9 é’ o r% a 1 a a gD/ = a oA

wsyiiule A lidedasdnfunaaeendian aruieddaounuinduuierdadiduans
vy Oscillatoria sp.saniadnwacgliviiduduarsetalifineeeniasunialasedng

H < o 9 o"; ar ] = a ' o g a
W A binadndiianss dadunasuaunisasyiuisresavdefdsoununit
i ANEHTBdUAY QUUT 59R1M1s wazAINIAN LTWAY n1sANEKATEIATNIAN
wazsma s lulpsauuasWeanasa niansnasannaTyBulnresainseiTaounsn

¥ ¥
Ru ana Oscillatoria sp. taaAuANsfiuginsEsyiRuinIasa e dilssunuinRu

¢
o

uazsrnamisiulasauuaznaanada azifludoutsznaunddydaniunisdaaset

. 4 . = ol o c
primary WAz secondary amino acid, 1Usau uazans@niludrulsznauvesnisdansz
uae Tennsaralulpsauuazesviads sz linaanisdimulauszinldacuatunsaly
NIRIATITTLASANAY NITANEINATIEIAINIANLATEIRa M IulATIauLAT Naaviasa Ay
dotana e 8ltaunuii®u ana Oscillatoria sp. Fiflusmnresnisiatiymwilulie

Redmdunle

IngilssasA

1. Anmnsresmnsfuiten nstydulatesieddeaunandu  ana
Oscillatoria sp.

2. Anmnaressraewnshulanauiaseanafainsenisaiyiiulnrasaming

ATeawnuRY ana Oscillatoria sp.

P ] .
selarunaininaelasy
dll | L) } 74 = as ’:/ G = I
1. ieAnmuiuwuanislunsinlldaruguiisadudenisiasgydiulavasainsie
o ¥ . ) , 4 @ - . X ¥
ATunuindu  ana  Oscillatoria sp.  Buflugwsrainisfiatlymlutedesdndin

laqiiu
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1. dnvaevidldasssmdreRidaaununidu ana Oscillatoria sp.

Oscillatoria sp. 4natjlu division cyanophyta Funvia-jlildn blue green algae 79
autedduounnihtu  Wlalnastuiinsaladuacinialdn duassviuacls
Oscillatoria sp. nelfanzuasdanimunzan  asaniylhisazaiodulnasing
smi$2 uasliauvunuiienn Jundn bloom uasnmelFanmuindenuneesing azansn
g a g & ﬁ '; -] < g =Y = 1 ] P ‘L’ a &
ugiodn  weadumalniu@@eouniin@u Fendr scum  guiealiatiueaneiig

= A o ! . 0 é o ar g
anunsonng sl Fandy cyanobacteria toxins 6 Saitlufumaeiuauuasdng
v U ¥
uanaNiins bloom 184 Oscillatoria sp. aza¥nastlssnauiail vinlHidanaulaauuaziin
a _a ¢ . 5 =la ' . =
ANAU 11U geosmin UAT 2-methyllisobomeol uaziielunga hepatotoxins iluanslszinn

wns wminBusnssn hunslissdiumaussiinainisfannielu 2-3 dalus

AT 1 Snwnusaas Oscillatoria sp.
#iu: Saha et al. (2003)
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2. HANTENUUDIF NI LALTLILNNUNIUARFATUN

2.1 dgywimuaandiauluiin

. o 9°/ =Y a a =3 -] L 0

amieddsounuindu awnsawsyiuialdlunsisnie dnldnaiuauunnlu
LAY Qunuaatuiludiden  deualiunaaineaeendian  wsiznns eendiaueed
AuMsRidaounuunty  WNaINaNANLALI1ARaNT IR TeIRINANTANY  (drop) 289

o ? a o 2 a ; A ay =
awma@daquniiiRy anviveandugnlflunsrusunnstiesgaarsrauuanFadnig A
MFdnduneTen wazifalsATamIeNIIZATIIARBNTIAL
o ar ¥
2.2 Apu19szuLUw e lan I nIun
§ ] ] %’ =Y = = o o [=

sUirssa e Rilinaunainiu anaseatatinGge  ddnwzenouasifhiduans
Wedndunununtuian aasdanlnize azlufapuduGennilinielaliean waztni
RIUIUNINA1RNN LHRR TN A TH

2.3 ffguindaulasuuaznfuaiae il

Oscillatoria  UNTRAANITIAT A Tsenatad M lFAanaulAsuLazNT NAY
W geosmin uaz 2-methyllisoborneol Wadndtniudnly azvnldinaulaan nnldman
IARRIUIAIRS

2.4 A19N Y

Oscillatoria UWERANTnAF AT RTULAABERIGUUAIUN uazilla Oscillatoria
sp. ANLAZAANITIMIBIENNTAR N1AEIdRSIRARINANT AT LR HaLNIADLLaY Wiasann

1 rc:ia }’4 o= £ 4 rdl Yosr o
nseiearavaaannuidn il ansfimareanguisesruutlszatm (neurotoxin) An AU
= % 434’ < o =t s d' o s @ d’i’ a L4 9
azfanrnduilainiavasa udunis Wainadunduiascuuniuaunnala 1ine
a1 nnsEnnzan iWinsainaseandiauliifassususziianisateiiasainnisuigla
fuman  ansimaveangnasiadiu  (hepatotoxin) - tapasfiuganisinauaeenlediysiu

° o 1 g

Wearuna FedacndiAgysienismuaNiunuedtiresn fiulames nTuLTeR ua

= 2 d’/ =4 o [=3 -ﬂl < ' &'
NFUAVATBINRTINIUD DINITIRDACAD n’l,um‘u, Jaatiasannaarenllnasiasauacsng

naaaneFuRe 2-3 F9Tua - 2-3 Ju (28naA, 2546)

g dﬂ 3 ] <t %’ Loy
3. adaninansznusag s /ilieunuuEy
3.1 AuUuna
gompiifluiladenifimouaunisadgidiuln - aslinssiasunteasia e

dgaunuiRulnearuaudnsljisenreseuladnielueed  wasduuaniaiadwIy
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7098 e RdeununIty - WawHeddsaunuiRuasiasauiaaiigumgi 35-45
AANTERLTEA (Alam et al., 2001)

3.2 AMNLTNUDILAS

ANITNraaTuTRdsRnn I Rrasa e daqununfunlaeull A d1@e

t a %’ =Y d‘ 9 = [<1 dgo' a 19 9
AR @ unuinFunanuiduretuainndresfudnsaniuduituy  uwsdaanudy
DILANTIREATIUALAY TIANFBINITLF NI ULASIRIRNUIBILFI AT RAAZWAN AN LaS
mslifufunnuasgoideaiuliazlinasaninasoyiinineesawieddaaunuinty

3.3 Usuuaandiaunazangluin

1Burasandiauiazatalutinimnuinaadesiunr N uat e Oscillatoria
tenuis unngania ludaegaluling asfidedaauenaduaiunnas (Scki and
Lchimura, 1981) waziiiaAaantiaugiazinliamiedidsunuiiRussoiulnlss

3.4 ANLAN

d' 1 =l ‘o’ a Lo v v = o v a

Wag MR Geaunutintu W@suaudnduaas NaCl azlinansznuni lFnanN1sa AR

90’ o 274 d. o 2 & = L ¥ ] a = g’ =3 ey
gasrinuiengasan  uaznlvnsalsfadanas A lianiiedldaounninRy  Un1g

Fuprsiussianay daualrnisiasifulnanas (Rai and Rai, 2003)

Dry weight (mg)
8

1.2

04 [

Chiorophyl (mg g FW™)

0.0

t

m
i

10

0 3 6 9 12 5 8 21 24 27 30
Day

P2 ] g o o { a a i
AR 2 Umiinutle, raelsiad 199 Anabaena azollae MR laluasanmisnil
uazldfl 20 fadlua NaCl

#": Rai and Rai (2003)
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3.5 aArantlunsailusng (pH)

Aaiflunsatiuse ihtladetavuna e RidaaunutinGy HausaA NN
&y 1 g tar < al o« o all
(s tiueg fULBRILASATMNANAATEIANI0MNT  uavLTunedssBuTEAN Fuaun
!0’ b2 s 1 [-4 <5 U [ ar d] =
azarei Bunannisdannsiuastesamie Ansdlunsathising azumnsiaiuilangi
] 1 v [}
melRenuas el lamse@saunuinRuasiasey18aa pH 7.5-10 (Peterson et al.,
1984)

3.6 USsnumsamwisluiin
spawnsanudtiusiennaiydiuiressuied duounuinkie ang

WL e mineddeunhiuscinasaewnsmilsleaianibild fuimennd
il (essential element) ﬁiamm‘érytﬁuimma'méﬁﬂaLﬁmunuﬁﬁﬁu d 16 wiim
(Saadoun et al., 2001) wialugmasudn (macronutrient) 9 TUA UAZEWOINITES
(micronutrient) 7 11 ﬁwgmw\sﬁﬁmﬂu 2

3.6.1Tulseu Fafhiesflrznetuainsmaziity, s wasiewtnd St Fensane
WilnsaurieiAnuans=nudeg MR T unaninGy (Saha et al., 2003) AaNnlA
ANNaNIn lunsdaAnsiugsnng InszgrylRe Ribisco isoenzyme MIARAILOIATTR
ﬁﬁﬁﬁtyﬁLﬂumuﬂs‘:nﬂu‘lumsﬁqLﬂﬂ:ﬁuaa(mwﬁ 3) NMafaAss lipids U fatty acids
anas msullamsduassd protein AdATURINTsAILAN three polypeptide uazMN3
funzi two polypeptide s mMafunsdUAzT glutamine  WAZNFAM nitrate

reductase WUfTeN

A ° n‘ A 1 a‘ [ A
A 3 313U hormogonia ilatiuas filament NldAnat] Jans@ndufadionnd

1 - Saha et al. (2003)
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326 wWoaWeia Swiiifzefunszusunisitenaawdwu, nsdaaszingg
aARBn (Hillebrand et al., 2002) waziuesAvaandsenlugl
Adenosinetriphosphate(ATP),Adenosine diphosphate (ADP), Phospholipid, Ribunucleic
acid (RNA) Waz deoxyribonucleic acid (DNA) luﬁm'qu’luzgafﬂugﬂ%uw?ﬁw'amw’rﬁa
aedFaouninGuanansatinl1HE nsranaanefaaziinantldnisasmuinges

AR TIUNNUIRUARR



alnsoluazitnng

atnsal

1.987% 2u1A 500 NARART UAT 250 NARART

2 aminunga

3.dnnaf

4.NTTUBNAN TUIA 50 NRAART LAz 1000 NaRAmT

5.salinometer

6.5

7 \F3Ransas

8.NFLANHNIA

9. iseufrunidiaiiie

10.1um

11.9NENQAANT

12.189/ centrifuge

13.%88A microcentrifuge

14.centrifuge WWaZ microcentrifuge

156.acetone 90% wAaZ 95%

16. %3

17.@'11)1’151%&0 microcystis sp.

18.air pump BAZAEDINA

19.488AANIN

20.spectrophotometer

o
A8N1T
(-3 Ad t a a 1 = %’ = .

1 .ﬁnmmwmﬂmmﬂwummsmmLmu‘immmmmaL‘nmunumwuaqa
Oscillatoria sp.

TNUHUNINARBLLILIGNANYTal CRD (completely randomized design) Toeidl

a . o - . al e o ¥
ANNLANLLNNNINARRILTIU 7 YiENus TULARSYTVINUG iIN1INaAae 3 41
o o
VIIMNUWSN 1 Oscillatoria sp. ANWAN 0 ppt

rA ar -3 AJ
VINWUSA 2 Oscillatoria sp. USuAuANR 5 ppt



NIMNUAN 3 Oscillatoria sp. Usuatadu® 10 pot
NIVWNUGA 4 Oscillatoria sp. UuAt ANy 15 ppt
NIVNUGA 5 Oscillatoria sp. UsuAanudis® 20 ppt
- o o . o
NINWNUAN 6 Osciflatoria sp. UFUAMKLANT 25 ppt

VNINNUGN 7 Oscillatoria sp. Ufuaanu@ind 30 ppt

AFN1TNAADY
TURDUNTNARDY

Liseeng (Andefe) susnamseddsaunutinlu ana Oscillatoria sp. W1

nasuenILTgns

& o o

2 310 lAEmaanLsans nnrrsnaawuiin e vsiasadaluagminnae 1 aRe

Q

2 k7
a aa

3.RNaTMsiAETe 500 Tadanrnianldvinmasnuam 15 Haaans

4 ISumnaEntaaduasdiv el funanuANauAsIas 5 ppt Fvinus qAvinedl
AT 30 ppt

5.Lﬁm§qﬁthmn 2 §u ievitinsetisl Rz aeeliflad @
Sumeunissanaelsilad o

1.@m1§ﬁﬁq@fjw 5 Nanans

2 ilUnsasdan Feasnsas

v

3. unseanensad luafsLATAdLA YAIANLWIAN acetone 90% 5 NARART Nl

4.de3es centrifuge AAMEATEL 2500 rpm WL 5 1T
5.unarazaeladalduananaans

6.5nA" absorbance AG29AINE 665Ua750 W tuLNAS

7. AildinAuandangas

chiorophyll a (lalasn§au/ans) = 11.9(A665-A750)V/Lx1000/S
V = 15419 acetone

L = ANNNAN9989A219N

S = 1Fu1ATUFI88N
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v’

AWTAIUGE ( BG-11 medium) 11131 500 RARan

Tnaasnlumsm C0s ndu
aldunadanlalasiaueeflaneawsn 7-lawmsm 0.02 nfu
uuniiTundainn 7-lamsm 0.0375 niw
wnaidannaled 2-lamem 0.018 n¥u
NIATGIEN 0.003 nfu
wasauanludia 0.003 n5u
Ialnaenuwnniiden 0.0005 n¥u
TN ANTUBLUR 0.01 niu

ANTRZANEUTIRDIUNTTAY

NTALDTN 1.43  niu

wueaniianaelss 4-lawmsm 0.905 n3u

Fatdadn 7-lawmss 0.111 nfu

TnsenludLne 2-lamsm 0.195 n3u

patlulafiamn 5-lawnsmn 0.0385 nu

Tauealuwnsm 6-lawmss 0.0285 n¥u
nstusinteya

ThmniBunuraslsiad 1o

2. nsAnERatess1Aas ulasiauuaznaareaffisenss v iares
awse@denununinduana Oscillatoria sp.

NUHUNIMARBILLL 5x5 unnnalBaa TnafiiBunusaamislulnsiau uilady
i1 (odenlumm, wedauenTuflouuazlauealunm 6-lawsm) uasWeanesa
fladed 20letunadeslalnnaueefsneamin 7-lawen) Gamnmad 1 luusiasvinuus

&
NINITNAKRY 3 1
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AFI9N 1 LUNINASBILLL 55 uinnaiFos Inaitiuialulnsisuuaziaanaiau

tladein1siaFeyiAulnaes Oscillatoria sp.

Waanasa Tulmsiau
0.00 0.25 0.50 1.00 1.50
0.00 T1 T2 T3 T4 T5
0.25 T6 T7 T8 T9 T10
0.50 T11 T12 T13 T14 T15
0.75 T 16 T17 T18 T19 T20
1.00 T 21 T22 T23 T24 T25

unassgasiulnsauuasaanasa

Tnpenlumsm

1=0.750g, 1.5=1.125g, 0.5=0.375g, 0.25=0.187g 48z 0=Tu\Ax
wlaFauan T

1=0.003g, 1.5=0.005g, 0.5=0.001g, 0.25=0.000g uaz 0=1aiiFx
Tavaaluimm

1=0.024g, 1.5=0.035g, 0.5=0.012g, 0.25=0.006g WAz 0="iiFx
Taluraidanlalasiauaeflsnasn

1=0.020g, 0.75=0.015, 0.5=0.010g, 0.25=0.005g uaz 0=1aiifin

A8NTNARDY
TumaunsmAae

1 hthazann 500 Tadans ldaastiinge 1 ans wiewncldenmnsdaateilaill
sga s iulnsiaulazHasanaia

2 dusgemnslulnsauuazreareialusnm drufuansneiuluusasyinmud
Fovam 25 vinsus

3 Favideamied Saaunutiniuans Oscillatoria sp. 1908z 10 fadAAT

43 sagandiay

5.\futingatinenn 2 fu Fetntinfhetrellinmsiiinunseliied 1

TURBUNITINAIARDIINAR 1B
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1 ANUFRa8NN 5 RAdART
2.wiivldnana microcentrifgse MaAARY 1 ARAAT VIINNA 4 UADH
3. ldideses centrifuge AYNHISATAL 12000 rpm WAL 1 W 30 Fud
4 INTNMARLARENAY) 1AN acetone 95% adlunaan Naenas 1 NaAAmT
5.9ARZNBUNTANTY acetone 119 4 waan TaNfwietinllun

6. MdtaNUARLIARIBIA MR TNt GuazBua madldnaoannaoauay

B acetone Al Bunmsasy 5 Tadans nalf 1 Au
7 diatas centrifuge fiANN1I59991 2500 rom WL 5 1T
ganasazangla feldnannannand
9.5nA" absorbance TiMa3ANNE 665182750 Wrlulams
10.A7 i nAundangas

chlorophyll a (lulAsnFUans) = 11.9(A665-A750)V/Lx1000/S

Vv = 131159 acetone

L = ANNNG19999AL9Y

S = fumAsunFating

AT 118 ( BG-11 medium) luiin 500 Hafans

wuntFeandams 7-lawmsn 0.0375 n5u
uwraldanaaalsd 2-lawmss 0.018 niu
nNIadFTN 0.003 niu
wiasauauTuiia 0.003 nfu
lalafenuani@ay 0.0005 n&u
TnAaNAFUBIUA 0.01 n¥u

ANTACANEUTFDIUNTTE

NTALATN 143 nu

unanliganalsd 4-lawmsm 0.905 niu

qaidame 7-lawmse 0.111 nfu

Tnpanludauess 2-lanss 0.195 nfu

paliafdiamn 5-lawnsm 0.0385 niu

Tavealumm 6-lawnsm 0.0285 n¥u
Hosmyanaizma Tulndmununs

aanfuinaluToinizeouinfra amnreh



nstufintays

TunniFunninaalsiag 1@

NMERNATIERTANS
° v = (2 ) an
Wdeyanaaliiad 1@ NmAIAINULTLPIWNNATIR  (Analyze

Model:Univariale) Tnaldnannamefllsunsy SPSS

< o
ADUNTINTNARDS
ANPITNINBVAIRATNFUT MG
AnznAlulatinnsinemng

annifumalulatinszasuinandAnmmisananszie

FLATLIRT FUNISNARD

Fuaiiunimaaeusiaunanan 2547 ta Huan 2548

General

Linear
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NAanN1TAaad

1.uarasA NIRRT s s AU Tnresa wiefd@aaunuinduana Oscillatoria
sp. 196U 0, 5, 10, 15, 20, 25 WAL 30 ppt HANITNARBINLIN
n1seszdraalsias Aun 3 89n17ENUFLANIANAUDYIUR 11 pansUiu
ANNLAN (MWW 4) 71 0, 5 uaz 10 ppt AeRsNsRNTIUIeIA I BuuAselsWad 1@ Auin
uiFan atemnialaeduil 3 AnnwAnd 0, 5 uaz10 ppt HArAaalsHad Lo ReH 0.286,
0.282uaz 0.222 RAANFW/ART ANR1AL wastinunnTuwily 3.649, 4.455 uaz 3.046
Aaanfn/ansludun 11 1a9n19U5uAAN wanaldiiiud Nz fuaaAnd 5 ppt deuald
amseddeounuunduana Oscillatoria sp. Waeyulalsaings uazh 0, 10 ppt denale
a e Teaunuiiluans Oscilatoria sp. wigudiulaldnnasunas uasfinouidin 15
= ar a' &’ 3 a s ] k73 s d' as < a
ppt NgRTINsIRNIUTEIAARETsHAR 1o at19tn Taadun 3 aesnisUfuaanudy Jen
AaalsWas 12 @Ay 0.171 Nadniu/ant uaziinawily 0.690 Jadni/ans wasandui 9
123n197UFUANNANAIBUARAR LNl A1AaalsHaR Lo 1aReWATY 0.587 HRANSN/ARS
WHf 11 2eansdfuannudn  wasslifiudnfiaeuAn 15 ppt  a1mnsadiuganis
WwiguFuTnrasa nie@ilnounuuIRuana Oscillatoria sp. 16 wsildgnunsoninldiaruing
i - 22 10223 . &, -
AE AUNANIAN 20, 25 uaz 30 ppt AeRsIN1RNTUIaIAaalsHas 18 A91mn wasll
] < 1 0] & td‘ < o dl
nranatatimaFalagiuiniAinaalsWas 1@ NANIAN 20, 25 uas 30 pptluduna 484
ATUFUAMNANTLINA DL WA 0.115, 0.123 uaz 0.095 HAANTH/ARNT MNATFL Lazilen
AaalsAAR 19 19Asludud 11 1e9n1sUFuAuLANWNAL 0.024, 0.004 &z 0.000 HAaan5w/
ART MR T9AAR1ITAR 1B NAMLAN 20, 25, 30 ppt azdlAtanatlseunnsiui 3-7
. o 2 ¥ > y o <
283N1TUFuANNLAN 1A8ENAARIMAITUR 5 e9n1sUiumnnutAn TuhiAo AN 20 ppt
s as A o [~3 =y o‘d‘ o o/ d'
AARINAITUN 7 229n13UFUANNAN TUVTNWUAT 25 ppt LAY AARINAITUR 3 1849A1T
UFuauAni 30 ppt uaaaliiiudnfinauiAn 20 D 30 ppt aunsadugannsasoiuis
e uSeATeaunuunRuana Oscillatoria sp. 16 wsinAMMLAN 30 ppt #unsadudanig
~ ~ A ) oy 13 | Qo 1 o’ o s
winysiulalinngs waannsiiassineatiinudianuuansieiuateflivudiAgnia

A05 (P<0.05) AIANTIT 2
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Y| ol a o o a -1 . . i o
AN9197 2 5untunsnlsiad 1o (HAANTW/ART) 189N3LRe Oscillatoria sp. NITALAINN

ANLAZ TS ZIATFAN Y

SRR (1)

ANLAN (ppt) 3 5 7 9 1

0 0.286+0.045°  0.900+0.194°  1.904+0.524>  1.812+0.840™  3.649+0.886"

5 0.282+0.044°  1.178+0.213°  2.13420.145"  2.508+0.478°  4.455+0.435°
10 0.222+0.017*°  0.750+0.048°°  1.484%0.429°  2.261+0.622°  3.046+0.712°
15 0.171+0.022%  0.34120.187%  0.555£0.244°  0.690%0.512b° 0.587+0.383°
20 0.115+0.010°  0.246+0.128°  0.075+0.063°  0.060+0.036°  0.024+0.018"
25 0.123+0.016°  0.135£0.050°  0.159+0.080°  0.091+0.085°  0.004+0.004°
30 0.095£0.031°  0.056£0.056°  0.048+0.048°  0.028+0.028°  0.000+0.000°

o a A 1 o “5 af . fl o 0 ar aa
UNEILNR Aadnssinailuuafs HANMHLBNFANDEWNNULA AN NANR (P<0.05)

)

—— Oppt

ang
=*

—&— 10ppt

3 //‘% Y/

(A8Answ/
i

$

g

Y

analsiad 1a
g

szazLIm ()

< ) I a a o o 5 . . ‘J
AN 4 Buntunnalsilad 1o (Radn5/ans) 1aan13iden Oscillatoria sp. AN

ANUAZTZIZIRNFNL
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2.mmmm@mmﬂu‘immum:ﬂ@mw‘aa‘?@ﬁﬁﬁi@m;?m?cyLﬁuimmmuéw%ﬁm
meﬁﬁﬁuma Oscillatoria sp.
nsaruauBusae s ulanauazsigennsesraialuiuil 0 asenis
neaed  Wudn  warestiniusine s iuinnauuaseaneialuszdusineiusanis
WyBulnressminedduaunuinfuana  Oscilatoria sp. laiflaersumnsinefuasinadl
Hud1AtyNIala (P>0.05)
m:‘mu@ml?‘mmﬁq@mmﬂuimmuu@:W@mwm"aluiuﬁ 2 IDINITNARDY WL

seouraanada 0 maunululaseuisedy 0, 0.25, 0.5 uaz 1 Nuant g mseddaauny

o D

=

WRUANA Oscillatoria sp. wWwinnAulmlatdas (nwn 5, 6, 7 wax 8) Intlawizesitied
ziululnsiau 0.25 uaz 0.5 amdedidaounuunduana Oscillatoria sp. WAL
waengn laadiBunuesalsiad 1@ Nwinduke 0.010 Aadnians uasiszauviaaneda
0.75 sanfiululasiauisyiu 1 uay 1.5 dnainliamie@ilisawnuunR3uana Oscillatoria

a a v - o e e ¥ a
sp.  widulaldalasianizednsBisnsssululpaau 1 awa@idgaunuinZuana
Oscillatoria sp. \WstyALIalsANgs IapfiiFurninaslsiag 18 1.706 Raaniu/dns

ar d‘ 1 d‘ </ ar o dl as

Juh 4 129n1NAaae Wud1 Aszsunaanesa 0 saniululnsaunszsu 0, 0.25, 0.5
waz 1 uaziisziunaanaia 0.25 saniululnsiaw 0 Suavinl¥amsefiGuaunaninduana
Oscillatoria sp. vasgyidiuisladesuazfszaululngiau 1.5 saununeaanesa 0.5, 0.75 uaz

= ° 9 I e g a , ; P a a 9

1 Huainldiamsedilisaunuin@uana Oscillatoria sp. Ansastydiulalin taaanaz
atsienssiululnnau 1.5 sauiuveavaia 0.5 Husinldaiwieddnounuuiituana
Oscillatoria sp. \iseyiulnlanngn  @ediifunnpaelsWad 1@ 1.012 Na@niu/ans

AuR 6 28919V AaRINLINRszsuNeanefa 0 sandululnswuiissdu 0, 0.25, 0.5
uar 1 AwairldiamdeRidaounui3uans  Oscillatoria sp. aiydiulaldlealaail
1BuuraalsWad @ 0.064, 0.074, 0.055 waz 0.060 ANatsL wasiszaululasiay 1.5
saufiuneanaia 0.5, 0.075 uaz 1 uainlfamsed@aaunuunRuana Oscillatoria sp. &
nsaseuRuinladlneAsedululnney 1.5 suiueanads 1 Aualdauseddaaunuin
Ruana Oscillatoria sp. inastuiiuinliangatasdiBurniaselsdad 1a 1.770 Haani/
ang

Juh 8 1R9nsAaeInLdRTrsunesviesa 0 saufululnseuiiszdu 0, 0.25, 0.5

v

uay 1 Auanldiauwsed@eounuunlfuana Oscillatoria sp. asuBiuTnlddenined

Bunuranlsias 18 0.084, 0.089, 0.094 uaz 0.079 MINAAL uaziszAuveanesa 1
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saufululmasay 1 uay 1.5 fnanliausedideaunutiiRuana Oscilatoria sp. ins
wiydulaldalnefsesululmnsniay 1.5 sauifuneansda 1 ualfamieddoounuinty
&N8 Microcystis sp.ﬁn’mm’?‘n&nﬁuimiﬁﬁﬁqm (i 9) TeafiBunnueanlsfiad 18 3./53
Haanfu/ang

ST 11 18ennmmaaanudnfiszfuraanaa 0 soufululnnaufiszdv 0. 0.25. 0.5
uay 1 ﬁmaﬁﬂﬁ’muéw%ﬁmLLnu‘ﬁﬁﬁumﬂ Oscillatoria  sp.\astyssiulalaaningi
Bunnunaslsfad 10 0.144, 0.164, 0.124 Uz 0.154 ANANRL uarfiszdueanasa 1
sonfululnsan 0.5, 1 uaz 15 Fuailfamiiedduownuinduana Oscilatoria sp. &
nmassyALinldalaefsysululnsay 0.5 saufuneanesa 1 fualFanuie@iduounui
Juana Oscillatoria sp. Smssadiulnléigalnefiiununaelsiad 1o 5.985 Taaniu/
ans

54T 13 IRenmmenasnUdNTisziuaanasa 0 saniululnseufisziu 0, 0.25, 0.5
war 1 fnavnlfemseddsiuninih@uans Oscilatoria sp. Wiayiulaldtienlagd]
1Bunnunaalsiiad 1@ 0.005, 0.030, 0.089 uAY 0.050 AMNSHL uazfisziimaanesa 0.75
sanululnsiay 1 uaz 1.5 uasissdumaanads 1 sandululasEau 1 uas 1.5 Suanal
mm‘wﬁﬁmunuﬁf\ﬁuma Oscillatoria sp. HnnaseuaulalaB Tneiszalulngan 1
saufuvleanada 1 aldiaviedideaunanirduana Oscillatoria sp. Sinassoiutals

&

snga (nh 8) laefliFunuraelsiad 1o 7.795 HaRNN/ARAT TINAAINNITNATIZINI

o o

aan ] ' [ ' - o s ar nl'
ANAWLITHNAMMUUANFA NN WAL NN ULRAIAUNINANA (P<0.05) AIFANTNN 3

<
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d Sy a o ar = 1 - . . i L
AN97197 3 Funturaalsiad 1@ (Raaniu/ans) 199n191Re8 Oscillatoria sp. NTLAUER

AMMNTUATITHZIIRIFNNT

FTEIZINN lulngiau
(Fu)  |Wasnaia 0.00 0.25 0.50 1.00 1.50
0.00 |0.050+0.005 0.094+0.026 0.060+0.009 0.045:0.000 0.019+0.013 |0.041£0.011°
0.25 |0.040+0.005 0.045+0.009 0.050+0.010 0.148+0.090 0.015+0.000 |0.060+0.023°
0 0.50 |0.045+0.015 0.050+0.010 0.060+0.009 0.045+0.000 0.074+0.009 [0.055+0.006°
0.75 |0.12420.094 0.045+0.015 0.045+0.017  0.040+£0.013 0.045:0.009 |0.060+0.016°
1.00 |{0.074+0.009 0.045+0.009 0.060+0.023 0.045+0.009 0.050+0.013 [0.055+0.006"
0.067+0.015° 0.056+0.010° 0.055+0.003" 0.065+0.021" 0.050+0.000°
0.00 |0.085+0.013 0.010£0.010 0.010+0.010 0.015+0.009 0.054+0.020 |0.025+0.009°
0.25 |0.035+0.005 0.263+0.035 0.253+0.082 0.159+0.033 0.307+0.088 |0.203+0.049%°
2 0.50 |0.094+0.010 0.104+0.017 0.223+0.034 0.213+0.087 0.253+0.073 |0.177+0.033%
0.75 |0.228+0.030 0.213+0.039 0.129+0.050 1.706+1.445 0.372+0.060 |0.530+0.297"
1.00 |0.233+0.062 0.248+0.050 0.253+0.031 0.248+0.005 0.307+0.020 |0.258+0.013
0.125+0.004° 0.168+0.048° 0.174+0.047° 0.468+0.312° 0.259+0.005°
0.00 |0.060+0.030 0.000+0.000 0.000+0.000 0.000+£0.000 0.000+0.000 [0.012+0.012°
0.25 |0.000:0.000 0.198+0.098 0.218+0.057 0.268+0.060 0.466+0.284 {0.230+0.075°
4 0.50 |0.208+0.034 0.228+0.026 0.446+0.108 0.382+0.092 1.012%0.398 [0.455+0.146°
0.75 |0.233+0.030 0.288+0.047 0.372+0.068 0.605+0.204 0.580+0.172 |0.416+0.076°
1.00 |0.337+0.081 0.302+0.102 0.838+0.013 0.393+0.140 0.610+0.097 [0.496+0.101°
0.168+0.061° 0.203+0.057% 0.375+0.139° 0.330£0.099% 0.534+0.162°
0.00 |0.064+0.035 0.074+0.023 0.055+0.010 0.060+0.009 1.089+0.588 |0.268+0.205°
0.25 |0.144+0.033 0.610+0.067 0.650+0.077 0.655+0.125 0.893+0.253 [0.590+0.122"
6 0.50 |0.496£0.117 0.590+0.026 1.165+0.137 1.180+0.096 1.542+0.135 |0.995+0.147°
0.75 |0.545+0.109 0.565+0.147 0.684+0.196 1.155x0.346 1.641+0.384 |0.91820.212°
1.00 |0.536+0.060 0.828+0.198 1.696+0.396 1.492+0.587 1.770+0.588 |1.264+0.246"
0.357+0.104° 0.533+0.124° 0.850+0.275° 0.908+0.251° 1.387+0.169°
M
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TLHUZIIAN Tulnsiau
(7u)  |Waaraia 0.00 0.25 0.50 1.00 1.50
0.00 ]0.084%0.013 0.089+0.009 0.094+0.030 0.079+0.013 0.124+0.020 {0.094+0.008"
0.25 |0.203+0.040 1.279+0.068 1.492+0.375 1.304+0.260 1.944+0.458 {1.244+0.286°
8 050 |0.471+0.087 1.463+0.324 2.018+0.640 2.861+0.978 2.325+0.535 |1.828+0.408
0.75 |0.620£0.137 0.962+0.203 1.502+0.692 2.350%+1.031 2.856+1.328 |1.658+0.418"
1.00 | 0.774+0.052 0.605+0.073 2.920+1.088 3.258+1.220 3.753+1.641 |2.262+0.656°
0.430+0.128% 0.880+0.246™ 1.605£0.459° 1.970+0.575° 2.200+0.601°
0.00 |0.144+0.005 0.164+0.048 0.124+0.040 0.154+0.064 0.198+0.560 |0.157+0.012°
0.25 |0.402+0.052 1.998+0.592 3.183+0.794 2.846+0.399 3.471+0.989 |2.380+0.553"
10 0.50 |0.560+0.026 2.068+0.732 3.882+1.250 5.345+1.762 3.838+0.878 |3.139+0.828°
0.75 |0.729+0.091 1.641+0.463 2.425+1265 4.334+1.929 4.805+2.232 |2.787+0.779°
1.00 {0.709+0.047 1.706+0.400 5.985+2.187 5.419+1.793 5.712+3.116 [3.906+1.117"
0.509+0.109° 1.515+0.348° 3.120£0.955° 3.620+0.983" 3.605+0.937°
0.00 |0.005+0.005 0.009+0.003 0.084+0.020 0.039:0.011 0.054+0.005 {0.038+0.015
025 |0.243#0.033 2.613x0.795 5.935+1.935 2.752+0.791 5.434+1.481 |3.395+1.038°
12 0.50 |0.426£0.109 1.993+0.698 6.302+1.432 6.922+2.892 5.216+1.469 |4.172+1.264°
0.75 ]0.417£0.275 2.459+1.101 4.760+2.829 6.644+4.301 6.515+3.911 [4.1591.204°
1.00 |0.258+0.141 2.301%1.008 5.722+3.933 7.795+2.548 5.018+1.353 [4.219+1.324°
0.290+0.076° 1.875:0.478° 4.561+1.148° 4.830+1.479° 5.447+1.128°

1
=
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LANT 0 D19 10 ppt wiansaasyiFiulaléfngassduaMAN 5 ppt uazazgneiuganis

WwstyALlaNszAUANLAN 20 14 30 ppt
o o 1] o a ] a ,g
s1aeslulaneuiasweanefalinasianisiasoyiuinaesainsed @uaunuin
Ru @na Oscillatoria sp. lAu@ e RA@NILNNUIRY 4N8  Oscillatoria sp. &N130
wiyiulaliaflelisnsdiululnsausaneaefalvunzany FenlFuululaneu 0.75
nfu wazWaanaia 0.02 nfw/ain 500 AaAaRs Ams18RTLAUNNUNRY ana Oscillatoria sp.
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ANFIEUINA 1 ANANLLIUIIUNNATH (Analyze General Linear Model:Univanale)

ananaanasa Yu¥h 0.2,4,6.8,10 way 12

sreziaan | aawaia subset
(W) 1 2 3 4
1 53.55
5 54.542
0 3 54.542
2 59.302
4 59.5
Sig. 0.772
1 24.792
3 177.51 177.51
2 2 203.29 203.29
) 257.83 257.83
4 529.55
Sig. 0.259 0.087
1 11.9
2 230.07
4 4 415.51
3 455.18
5 496.13
Sig. 1 1 0.356
1 68.425
2 590.04
6 4 918.28
3 99464 99464
5 1264.4
Sig. 1 1 0.612 0.077




srezina | Haanada Subset
(1) 1 2 3
1 94.209
2 12445
8 4 1658.1 1658.1
3 1827.6 1827.6
5 2262
Sig. 1 0.195 0.179
1 156.68
2 2380
10 4 2786.6
3 3138.6
5 3906.2
Sig. 1 0.073
1 48.592
2 3395.5
12 4 4159.1
3 4171.9
5 4218.6
Sig. 1 0.535
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ANFIRUINT 2 ANANLUTUTIUN9ATR (Analyze General Linear Model:Univariale)

2991ulAT19% SuN 0,.2.4.6,8.10 WAz 12

sraznan | lulpsiay subset
(1) 1 2 3 4
5 40.658
3 54.542
0 2 55.533
4 64.26
1 66.442
Sig. 0.208
1 124.95
2 167.59
2 3 173.54
5 258.83
4 468.07
Sig. 0.104
1 167.59
2 203.29 203.29
4 4 329.53  329.53
3 37485 37485
5 533.52
Sig. 0.064 0.05 0.056
1 357
2 533.52
6 3 849.86
4 908.37 908.37
5 1187
Sig. 0.244 0.697 0.068




srozadn | Tulngiau subset
(1) 1 2 3 4
1 430.38
2 879.61 879.61
8 3 1605.5 1605.5
4 1970.4
5 2200.5
Sig. 0.288 0.089 0.186
1 508.73
2 1515.3
10 3 3119.8
5 3604.7
4 3619.6
Sig. 0194  0.543
1 269.73
2 1879.2
12 5 4450.6
3 4561.7
4 48324
Sig. 0182  0.765




ANTIINUINT 3 ANANLLTLIUNNATH (Analyze Compare Means:One-way

ANOVA) 184A21NLAN JU7 3,5,7.9 Las 11

FLHLIAT | ANNNLAN subset
(W) 1 2 3 4
7 95.2
5 115.03
6 122.97
3 4 170.57 170.57
3 222.13 222.13
2 281.63
1 285.6
Sig. 0.118 0.238 0.171
7 55.633
6 134.87
5 245,93
5 4 341.13 341.13
3 749.7 7497
1 900.43
2 1178.1
Sig. 0.211 0.062 0.062
7 47.6
5 75.367
6 158.67
7 4 555.33
3 1483.5
1 1904
2 21341
Sig. 0.257 0.141




.- 30

I

FTHZIIAN | ANNLAN subset
() 1 2 3 4
7 27.767
5 59.5
6 91.233
4 690.2 690.2
9 1 1812 1812
3 2261
2 2598.2
Sig. 0.38 0.119 0.287
7 0
5 3.9667
6 23.8
4 587.07
11 3 3046.4
1 3649.3
2 44546
Sig. 0.44 0.069






