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Master of Sciences (Innovation of Environmental Management). Advisors: Dr.Sasitorn Hasin, Asst. Prof.
Dr.Vanatpornratt Sawasdee

ABSTRACT

This is an experimental research. It aimed to study the efficiency of wastewater treatment
using microorganism in the algal bloom phenomenon. Three species of microorganism were
selected: Pediococcus sp. Pichia sp. and Dekkera sp. There were 10 stations around Kaen Nakhon
Lake where the microorganisms were put in the water and water samples were taken. Water
sampling was collected before and after using the microorganisms. The parameters for water quality
analysis were pH, dissolved oxygen (DO), nitrite (NO’,), nitrate (NO’3), orthophosphate (PO3 ), temperature,
conductivity, transparency, suspended solids and chlorophyll A. The data analysis was using
one-way ANOVA at a statistically significant level of 0.05.

The results revealed that the water quality, before and after using the microorganisms at
10 stations had positive trends. Trends for pH and temperature were different after using the
microorganisms for 6 days but were not significant (P>0.05). On the other hand, trends of nitrite,
nitrate, orthophosphate, conductivity, suspended solids, and chlorophyll A decreased after using
the microorganisms for 6 days. The differenceswere statistically (P<0.05). Transparency
significantly increased after using the microorganisms for 6 days (P<0.05). In terms of dissolved
oxygen, stations 7 and 9 had higher levels than other stations but not significantly (P>0.05). The
wastewater treatment efficiency with microorganisms in Kaen Nakhon Lake showed that the
highest treatment efficiency was nitrate, which was 97.37%. Therefore, the water quality results
presented reveal that wastewater treatment of algae bloom with microorganisms was effective and
rapid.

The knowledge from this research shows that the use of selective microorganisms can
solve algae bloom phenomena problems in an effective, convenient, and rapid way. Moreover,
this research can be applied to water management plans involving large ponds that receive
wastewater from community areas.

Keywords: Wastewater Treatment, Algae Bloom, Microorganisms
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1.6.3 lawwavsnsunladgmamseaznsnigludaunuuas
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msAnwizes mafnunnsliqauniditoutlvamumsaimsiAntymamsigasnds
Tufauduuas §Adeldnwienaswaranideiifedeafio@uwmunsinuide fil

2.1 idsuagmstindide

2.2 Pauvizgdmiunisthiiminde

2.3 Usingnisalamsneasnsa (Algae Bloom)

a 6

2.4 MmaawaunIdieldlunisihtaunde
=
A

[y

2.5 MU NLAEITDS
2.1 dndenaznisinvaude

2.1.1 AMURUEVDIULEE

AUNTEI VUYL AFLATULAZ TN YIANAINFILINADNUIIYIR W.A. 2535 ULEHe

1 a A [ 1 5 PN .&’ [
weANI veddefegluan miuveanaITiiataa Vs UunazUuilouegluvauman
1 Fluloundgluinduindessinudnvauzuansraduluauunasiniaty o 018
NAUUITUANTOUNITANTORUNIAITUYIUADULTBLIANADAIUAITNYAY 9 TuUTuIu9
wanasiueenludndeaznelmintaymiang o wnuasidadunsessu wu vlraansi
= A @ W | a adaa
@entorludunsnedodedlain

Judu dunaial (2538) Wianunungvesindy Ae Winiidudsvusie o eglu
Usinagaaunseianateduinliduidenis wazifufssvesauily

Wi Funsuia (2541) dde vuneds dininsuuilouveswaans arseimdu
fwsellidndiuvetediusenauialuansssurRauiinasdogunIn wazeundisvesuywd dn
WAy

nsuAIUANNATY (2560) TiAuvungvesilds fie Uinddadsyumia 9 1inune

U o a v oa Y 1 ° Y v cal 1

uNTEINilanwuy nau d v Wisuieavesauialy imngaudwsuldusslosidnsoly

[

WioinUaeuaddanunsssuyAnaviinanminvessssufdemele
WIAANR MuWUS (2551) WLde wuneds Uhinsvuilouresduiovuds 019

L7
& o a

Y
A159UN38 a15atunsd Manazateuinaziiazatetn Auseu Anaznau asnvinldiianes
= a I 1 . . 1 Ao ¥ = 6"
A19LATiLazaITREAI 9 1WUa1T Antibiotic A1e9aneINsuUsEM Uty saudegesiuu

#1199 @15UTIUTEiY @asUTIuAR Y @158un3dane 9 nsaRe indetineng 9 vesudmie
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nzneukvIvay Wiy ludu wazussgiduiiy wu Taveninens 9 a1siudunssd 1a+ Tu

Ysunageaunsenananeiluinliaunsaldiionisaulaauilaald adaduiinfuieaves

'
Y

AuILY 5%%&%@'1%581%5@%@%1@1& 9 WInNY 1Y iansid vy WWudunsese
AiiTinfiendoegluumdani thidverndeuuluwmdniansisue grass e vuss deass
wsith Unudlth wasnza

Fathu anansaagUlddn dude Ao thilidadevusig g ieansdunds asedunid
i lisnvarrenidsuulasiuaniy suldannsani asaniwsssuypaldenls
ihiihanldfeshunisusuusnuamrietatadeudsagiianldols

2.1.2 Ussawestinide

v v aa o

Tnevilundeaninsaudalaitu 3 Ussnn (@win ASedudlnyad, 2557) dail

2.1.2.1 HuAsyumy (Domestic wastewater) tndsUszianiiAnainyuay
sdethuidou Tsawsy 01a13 $1ud Suems dedcluideoudiunanindeussianias
Uuiloufeansdunid wu wvenns awanusnanistudie masdndns mathszsame i
AN9YINAUEZDIN LAYATARLIIRIRD

2.1.2.2 dideinunsnssy (Agricultural wastewater) dudeUsziani ui
FeofiAinainAanssunienisinens dedudeuarsdunds dsUfina tawems sauludede
g1eluuas nAg

2.1.2.3 dndsgmannssy (ndustrial wastewater) nidsUszianitinan
Aanssuannlssugaamnssy ddulssnugramnssuiufidediudioty Ao duiidu
NzUIUNISHER wazdrudiludinau ﬁaﬁuﬁwLﬁsmﬂqumuqmammsmzﬁmsudaaﬁw
e sa %aﬁﬂﬁﬁwL?{smWﬂiﬁmuqmammﬁuﬁé’ﬂwwﬁLmﬂemf"fu

2.1.3 anuazlanIzUeIiLazuLde

[ (%
aa v o

é’ﬂwmzl,awwsuaaﬁwLﬁuﬁ%umm@mmwumasﬁnﬁa A1u190U9UNHIAIY
wanzauveslunsi iU ldusslemiludusing 4 dsuendesilauasuSunamaansluii
susavenUszdnsnmnistiindidedsdnuugvesausauddldidu 3 nqu Tdun
ANWAZLANIZNINNIYAIN SNYUTLANIZNINAT LazanvuzlanIzn19T1n I (Jadn)
Ygyaazly, 2552)
2.1.3.1 auv@anianienw (Physical Characteristics)
213.1.1 Ysurmvesuiehonun UseneudisUsuimveuded

wvauaee (TSS, Total Suspended Solids) wayUSunavesudsazate (TDS, Total Dissolved
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Solids) AMUSHNUYeIwTIRz U U deALanUTNkaz A LUk UL E e wazdy
aunsausntsUszansninvesseuuintadeds 9 mdenlalunisirdale

2.1.3.1.2 NAUAIUNINILUIIINA1LGNLANIINNISEBDYAANYUD

a1sdunsdluude wuieluniinangdunsdyianliseniseandiau Inevinisiudeu

1%

anvasdamaluidudalng Tunisidanauludndseialdaiseiinaunsooandlagansinyi
Tmannauls Wy Aaasu nSansianIa1unuITus (Activated carbon)

2.1.3.1.3 gaungiivesuiletdlguvgiigunniuniiund aeinariy

U fsedaiivesningauvsdasdunulume vibivsinaeendaulutignldiuuinyu

9

wagyilvinsiasgiulavesiannelmindymuaiunisidiannninun® usnanidadualn

1%
a =<

mMsavangveseendiaulutianas WewinAduiveeendiauluuizanaudlouiigamn g

UML)

2.1.3.1.4 F Wudayviiiesa1nlseunanguns 1 1599uno
I599uddounazdu 9 Yassundeesnun Weedlleadunnainnisiinainsiauin ¢ lulias
- o Y a = A [ v o 19 ¥ 1 v 5 o 4 { Y A [
W1 i liienalde fAe azidudinuuinawasiaaldlvdesasldun vinliundainddliuig
Wesanaunsaneaiudvesiidelanienilan

2.1.3.1.5 AU innnsiansuvinaseiaeegluii awnuvie

2
a o

anasunalildesadlaunlauinnin 100% wudedtudud dandaanuguuinagyilviein
MBN13NTaei
2.1.3.2 auun1aadl (Chemical Characteristics)

audAniaafivesindsiuinuienalsviia Ly @a158unsg
a15eflun3d 519015 a1y wazwiIntavendn luwsasvlindiengeseanlulasnuaie
284 NMTBATIERAMANTRNILATLINONIIUBIAUTENBULAL AT TUYDIENTHIN 9 NUUIN

A A [ 9OJ =) A 20/ ‘Qy |

vsawdeegludndevseuniugy

2.1.3.2.1 Aftev (pH) Wunisiaanududuvessis lelasiau (H)

(% 1 o a

HAUEAYUINARTEUUUITANINTININ INS129aUNTOlUIZUUILTNIULARLUYS pH 6.8-8

v 9

1%
o =

1 Q’Jl f{ = 1 % [~ ] =1 [ d' c{'
WU u%ﬁﬁ‘gﬂﬂiuﬁ]%ﬂ@u%’mL‘U‘me\‘ﬂ,uLW,JEJ‘L!ﬂ‘U‘L!’ILﬁﬂmﬂiiﬂﬂ’mqmmﬂﬂiimmLL‘UiL‘UaEJ‘Lll‘U
AIUUTELNN

21322 USuesndiauiiazaisluin (DO, Dissolved Oxygen)

] o o aaa

a [ a o [d Na a H H aada vaa =
pan@Lauludddud 1 niun15an5s3InveedslgdInluin UIBTIUVIANUAUFUUANISU

1397uIin5aga180380nTLau

a o

A1 DO Useaay 5 -7 TadnSusadng udo1u1dgmm

a

ANAIN3D O lUUNNAINTINNADINITODNTLIUUIN

= o

f
Y
< v a a H

Aflnavilusuueendaululianas

1%
[

Wi FeApudesnseendauluinazduiiuitnnnmuel el
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(1) Olof (BOD) 1JufIwnuu09a1sdunsd (AyaInishasy

= a a6

Aa H a & I3 a A Y o o § v a
aﬂﬂ{]ﬂa) Vlil@%1““7ﬁ73@um38uu@ﬂﬂ7ﬂﬂ3Lﬂuaqﬁaqwqimaﬂﬂqauw58%aq EN'W'ﬂ‘ViE)@ﬂ‘UL"Uu

Y

ﬁazmaazﬂuﬂﬂamﬁaaauﬂuﬁumwadaﬂwsﬁﬂiq%ﬁmaqﬁ%é’mﬁwmanssm‘vﬂuﬁw AFINTHAY
Arrunuszuuldatlen ialdenuazeeniuussuy dnnideldnsiraeudsednaninnis
o = v 901 = ¥ = U 1 1 U U a0
YUVBITTUUDNMY YNEEINDIANTUIUS UNEIAINR LN busTuaziiA BOD Ussunad
200 149 250 JadnSUADaNS

(2) @af (COD) AUABINITIDNTLAUNIWAL LWUANTLITIA
USunaeand@audaldlaenuaiiiseiiagssaansarsdunsgluti Wunisinusunuasdunse
naualudndelaun1sinusunaeendiaundesnisdnsuuiisereendiatunivaiilaglyd

¥ v 1

Tnuvadeuesuusnunduieendladluanneninsadanasnidudusgae

Y

2.1.3.2.3 Tulasiau (N) 1Ouarsenmsnadidindesnis Tuunded
lulnsiauegnanggluuy Aetuguvesansdunid weulude lulns luwsn n1siisnse
1 g a A YY1 ,ol = :’I [ 1 goj )
wuiludedlulasiaulusduuulaazaunsavenlviindndetulnivseinunde yusuy
MintulndasdalulasauluguvesarsBuvsdussann 20 G 25 Gaansusedng dnluun
= ! ISP [ L9
deiinazdimlunsngs sy

21324 veanesa (P) WWuaisemsiufendululasiau d1duse

a a1

n1smseaidacmeuiumniiiifulianeanssageaziiliiinamnsetududiuiuuin
WoaneTaliegviareguuuuiuiediululasiau A luguvesansdunsd Indvean uag
poslaveaaluneusumnlvasiidmeanasaussuna 2 3 20 Tadnsusedng

2.1.3.3 auiAn19307m (Biological Characteristics)

N1395993LAT 8 AUVS Ul deiensuingdunsdnuuanisenm

1
a6 0 %

A ) [y Gl 1 Y a [ v oA £% A aa a
WLUU@H@iW‘Uﬂi@lﬂJ mmaﬂmaum “U'NGYJL‘IJU@SUL!UQUEJﬂFL‘Vi‘VITTU'J’]‘mLﬁﬁluumﬁﬂﬂﬂqaﬂu

el Tounsenseld Tadnesunuaisyarunsaldidusvilusuandananile windaly

)

watuldvilimAnlsaluaunazdaidniy waduiunasnuinainaildvesauiazdnd F99191

'
a

dy a 1 A dy a s L no’ g 3 1
L“U@Iiﬂﬁ%‘U‘U‘VﬂQL@]‘LAEJ’]‘VH?U%‘UUE)Q Wensranundivelaanesy @EAIUU’WI@U’]UUQSIQJNWNQJ

Yaandy uanantdiiideadunsdmdusunsiednratswsis Wy wines) hsa dndwa

q

a a6

A azanouUszinniionasnduduneneauaineudevesaulasdnd Woqduns
Y < v =2 - v o Y v a % ! o
wananazltilunvfivenismnuanusneestingl Seldiduauiivenlunsiuinnisyinaues

SEUUTIUATINMALNNLee B ladnae
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2.1.8 msthdaiide

2.1.4.1 mytrmidenienenn (Physical treatment process) Hun1sidn
voudvoananindslagldudnnismenienin Tnefinaredsnisded nsendensunss
(Screening) nsifiunag (Skimming) nNs¥iliaee (Floating) n1sanmzneu (Sedimentation)
MIUENFIBNITNIES (Centrifugation) n15n589 (Filtration) Fanszuarunstidanienienin
e nzaufuianusniiliazane Sefumsmdndsanusniugiu

2.1.4.2 nsthdaindemandl (Chemical treatment process) 1Jun159
Uffsenfuandevuluinde Wonisihininde neglusuaisazaet vioansuviuaey
Feanunsaduldranssuniduazanseidunid Tagdansiiamaniiiinansds fedl sl
\Wunase (Neutralization) n1svinlhmnarneu (Precipitation) 115@319578nE N Y
(Coagulation-flocculation) uazUfAsereandindu - 3¥ndu (Oxidation-reduction) ¥ide
aggnitiamaaiinouingnszuaumsthdamadinim ieusumanudunsa-ae saud

a

a f-:ll I @ 1 e al 1 o w a

wgnansiwndusuneseydunidnegaieluszuuiidameaianin

2.1.4.3 msUrUniden1stanan (Biological treatment process) A A151Y
aun3d Tumsvihbiidelnun e waraiunsaUasyeendduinaeuls Jauaiivdiulng
= a a6 o % g a a 1 Y & =
Aod159uUNsd Taanszulun1sUIUAUNLAENI9TININAINISABUILLTU 2 WUV AB
msuNUakuUliilgeInIe (Anaerobic treatment) waznsurUakuulgeIn@ (Aerobic treatment)

2.1.5 Tupaun1sitdaide nsualuAuuaiiy (2560) a5ureduneunisuinUn

Yoo oo
Y de fail

2.1.5.1 n15U10aTUAY (Preliminary Treatment) tazn15U1UaLUngsiu
(Primary Treatment) (Jun1sirvafiensnnsne nsin wazvesudsvuinlug oanain

[

a 3~ A ¢y v v

veuaInTeULdY lagin3ednsaunsalildusenaunie neunsaneu (Coarse Screen)
ATUNIIazLeen (Fine Screen) 89AnNNTIANTIY (Grit Chamber) finnagnouLUsau (Primary
Sedimentation Tank) kagiA3eidn ki (Skimming Devices) msurtaudstuilanansanidn
vowdwmuaeyladosay 50 fa 70 uavidnansdurRddsinluguvesdlenls Sevas 25 fi1 40

2.1.5.2 mMsthUntunaes (Secondary Treatment) iWunsirdaudeianu
nszuaunsiivadudunarnsirtailosiuninal uadenailvesidswviuassvuinlanuay

a Ao A | T A A v I Y] o v o & a

ansBunIdvisazansuaslilararely undewionsed Inemlunisiidntuiiaeasesensn
961931115010AN19TI010 (Biological Treatment) Ao dendnn1siaesgdunidlussuy
aeldannziaunsamuauld Weiudszansnmwlunisiuarsdursdlasniininfiiniu

AIUSTIUYIR Uazugnaznauldunidesnanuirialaglddennngnau (Secondary
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(% [
[ a A a2

Sedimentation Tank) ¥l AAUAINATY 3NNTUIEIULITEUULTIBLSA (Disinfection)

9

(%
a a a dl

delviudlailifnduridineliianlsatudiou nouasssuneinfsasgundsinessusd vie
tnduld MUselend (Reuse) nstrvmindelutuilanunsaidaveudsuviuassuas
asduniedeinlusuves Tledldunnnindesas 80

2153 mimumugﬂ (Advance Treatment %38 Tertiary Treatment)Ju
nszvaunstdaanse s (lulasiuuasreaneasa) 3 a1suviuasefinnaznousin way
3u 9 szmSﬂaﬂmﬂmﬁ]ﬂimaﬂsumumimumuﬁaaa mmwaﬂi‘uﬂimmmwuﬂm&qul:wem
woftazthnduanldlnml (Recycle) 18 wonvnilfdhe Jostumaiulainunivesamse 4
Lilummqﬁﬂmﬁ@ﬁ%m LLf’flsuﬂaqummm%’aLﬂawaumdqﬁwé’umaﬂmﬂa wazuAlateym
Bu7 fswvuiinduiiaesfiannsafidald nszuaumsthiindugs liun nisidnme avesa
nsmdalulasiay n13nses (Filtration) wazn13AnAnHa (Adsorption)

o L3

2.1.5.4 mMsundannagneunieaand (Sludge Treatment) szuuUnUnuLde

=

i@ﬁﬁﬂéLﬂUNaNaﬁl@’mmﬁﬁﬂﬂLﬂll’e]

=b

lgnann1IN19330INeLiNINAENaUIFUNTEN

'
=

Fadunaanmsigivlavesgaunsdlunisiuaisduvsdluinibe daudsidudesiitn

2 s

adnsivaiu dieliliAndgmniswinniuveadnd nsdfiunizuadiv wazidunisiae
Aolsadae uenaniinisanusuinsveadns Tnanisidatieonainadas daelviae
mnuazmnlumsiveLlyidafosehluldusslovidy q sillumsiiinadauszneude
nszUIUNIUan 9 LA n1svidu (Thickener) msvinlvaandassa (Stabilization) n1sUSU
dnna@dnd (Conditioning) LAZATIALN

2.1.5.5 N15A19ANINAZNBUNIDEARNA (Sludge Disposal) #asa1naand
AdnTuainnstidaiidelasunsvidalidanua ifndumii was SUsuinsanas
Wennuazmnlunsuudmds lususonnfife mahadasmaniluidafidesdsns 9
wangay F93sn1stdadieiildlutiagtu nsilenau (Landfil) n1svisinshtle (Composting)

LazN15LN (Incineration)
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(WU TN l‘ (‘."_"A'fw.) i Fraby """"".lif-—‘

vinduluTouseTomd X
wiessuamia - lﬂl‘ﬁ“ﬁﬂ . enetnpu ¥ =
wieszuned ‘ : hasoa unanisIsand
winagain : oy )=
1 Al &L Nutrioen .
i Pemeo. N
[ ife

- = -

nrirsy CRANNIIAMTLY

susun Aesu
Juiu
A A/
e iy
e winhindie  Tulsasleed
(adnemTes Yy fenimslemn
» TR © Y ud 4 =
. - ’ - naEnTNIL T
unlslve ' costdeiciceimda] -
[ - > am oo s ®
naugsEuY wilalna It sEen WA ERY
- |
néugItL
Y RERVIIN
ey ULUET T SevimdeeTy
Al
i

' anlurindane msmadeney. mamiminge wienasn

AN 2 WRURISZUUUIUALNLEY

41 @ NIUAIUANNANY (2552)

2.2 aunsddmsunisintnunde

2.2.1 ¥llawazanauRvesgduniddmiussuuirUaude

a a

N33 uNUsEIANAUVTIRuinusYeIddy e a1In3 Wgalnaig

a v

(2552) wagduiin Asetiudlnyad (2557) finall

a AaA4da a

LuATiLSe (Bacteria) \u@sd3Infidigusnavatsuuy 19w nay (Cocd)
W3 (Rod, Bacillus) tnden (Spirillum) Wusiu wuafiisedlassadelddudou awisagady
ansomnsTniuiviedunedeuilegendls easduszneurenraduuaiiBeysznaudeis
80% waztJuvads 20% lngluvesdsazusenaumigansdunssd 90% wavanseiunsg10%
Tudguansdunsdusznaunie C O N wazH ludruaiseiunsd Usenaunae P,Os SO; N,O
CaO MgO K,0 Fepg/fﬂﬁl,wwﬁL%'aéfaﬂ%’ﬁmmm'ﬁméfnfsluﬂfm,ﬁfglﬁuim

s a 1 a 6 f a A I J o w ! = dl' [J
91318 (Archaea) NnauydunsdosiAenaldunquanynguunile ey

' v
a ¢ al ¥

aunIdnannsaadafinedinule Inefanssuveqiunidensifetulstesaalansndunsd
A L o 9 o o/ Y < 23 =
seenegluszuuirdaundsuuuliennia Widufinetinu
a Ada A

41318 (Algae) WudadiTindiinaslsfladedludi awnsaduasiziuasla

Tneluondeegluwnasuiisssuyd Fadiimsasydulaunnifulussiliinddesdu u
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U51n9n130d Algae bloom 58 Eutrophication dswalvieandiaulianuisnazaivagumas

[
o I

Ul@ vilmAed ey

£
a a0

31 (Fungi) @sfitdnwlinldiulngazUsenauaisigaavalgigaalsosnony

(%
1 = (3 1 =

1 a A & & a e o Y ¢
wifisunwiinfiod Juwadion fe Bas (Yeast) aunidnguildiieldindvsslenisnossuy

9

Uriadnde Feanunseegluszuuindaindeuuuldonnia wuldlunisirdadvesindsain
Tsaugs visenstialulasiau Wusu

1Ustaga (Protozoa) @9 3ndanusanulatuwnasiinssundenlulad

(%
CY LY

anuanUsnluglansdunidunnin dsiulusledatiedudm@inidmulusiedluwmaaniinge

£%
&Y

Wndela 9 vuneds dndeludidvsunuesnfiauazaivegluusinugs Wsladadailusslonl

a oA a N eal

an fie anusafunznauAUVsENLYINAREaglul il dinmun nATY

Q

1% (Virus) Wugaditdisvuiswan iduwad wazliaunsasiulasenilan

Talanunsasse@inladudasy fesendudlitinmaadunisendi Host daduwaduaaiy dad

Y

= ¢ o S a & v o 1A 3 a4 vy o |
wse uywd lnghifannuludndedy awnsaldiduidioundenaunvesindela dilugnis
denTsundaindelnetsgndes
2.2.2 Mm3ldadunidlunseuiunisuntnunde

Y a

a % qoj a @ ada o w g a a . .
nstgadunsglunistintaunds 1 Wuisnstdaundenmeianin (Biological

q

'
o W a

Treatment) wWiaranasdeduluindelaonizaisasuaudunss lulpsiau wazweanasa

¥ &

Tnsanuandsninariazgnlfiiuemiswasiluwamdsnuesgdunidluduie e
A a a ° Yo o a a A & I3 ]
Wen1sasaivle vinlvindelidrauandsnanas lnegdunidwmailonalusuuldy
pONTLAU (Aerobic Organisms) 130 lildoanTLau (Anaerobic Organisms) Alg syuutUmin
A A o o = ¥ a I3 o ¢ . i
@enerdenannisniedinin lawn seuu weniifnaand (Activate Sludge, AS) SEUULKY
UMLUTININ (Rotating Biological Contactor, RBC) s¥uuAaed 23U (Oxidation Ditch,
OD) 53 UUUBLANBINA (Aerated Lagoon, AL) s¥uulusanses(Trickling Filter) SzUuUU®
UrUntude (Stabilization Pond) s¥uugielead (Upflow Anaerobic Sludge Blanket, UASB)
wag szuUnIedliaine (Anaerobic Filter, AF) Wudu (nsupuAuNaY, 2552)
2.2.2.1 nszvrunmsthdasuuldeandiay Wunszuiunisiiendenisvinau
Youdodunidussimildoandiaulunmsisd@inlaeiogdunidazldansdunididusnis
wWaswduwadlnuuay End product 1 CO, waz NH; Fensvirauveswuafiisslunistes

gananunsauanslanuaEunIg



N
EN
=
©
@
o
a
S
o
©

€2 bas / Ly :11S:TT S9522T8T :A281 / sisayl £01008v®09 s 1sauL 1 nea ]I

14

bacteria

CHONS + O, + Nutrients ———»  CsH/NO, + CO, + NH3 + other end product

(8159UN3) (el

Endogenous respiration

C:H-NO, + 50, Sl § 5C0O, + 2H,0 + NH, + enerey

NSYI191UVBITEUVATADIUTLNOUAIEDIAUTENBUNANATUAD Substrate, Aerobic,
bacteria, N15LANDINA kag Nutrients wenaniddesiansadasesu g fidwasronns
UveITEUUEn Wy Arudunsn-ae gamgll siavesUszainsgdunse WWudulunis
WAaadlnaaInvuIuN1s Anabolism @1115aUNUALE Kinetic Coefficient ,Y Lagn1siia
Endogenous Respiration ¥i11#LAANITAI8LALEA18AIUBY Biomass @18150LNUAIYAT

Kinetic Coefficient sanni 3 (319A8 ANS9FS, 2552)

O
L End product
Catabolis CO7+ HAD + hH5
- " i
5 : Energy Endosencus
Substrate 2
CHOMNS fl-_":-l\_-il atian
\ kS [ y
I |
87 "‘ Growth bield |, ¥ |
Anabaolizm New Cell 1 Death rate , Ky
L'
ew -
\\“-«1___ CeH-ND: L____ﬂ_;

h 4

a ° a ~ o W P a
A 3 nalnnsinuresgdunidlussuuiitauuuldeandiau

flun : wsAa A59AS (2552)

2.2.2.2 nszuruni1svivawuuldldesnidaun tJunssuiunisnendulde

wuaiiseuuulildeinia (Anaerobic bacteria) innnsgeuaansasdun3dniluveudsliey
3

lusUvaamas (Hydrolysis) n&491n1u Acid Forming Bacteria 9zgaeaaienalansnduns
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(Organic Acid) L4 Propionic, Acetic, Lactic Wy fu'mﬁ?u Methane Forming Bacteria 9%
gogaausals End Product 1ufneiivu (CHy), Awasusulaeanlan (CO,) waziwluwii
(H,S) Fsnalnnisviauesnszurumstidasuulilldennauansianini 5 was 6
N15Y1191UVBI5EUUADIUSENBUAIERIAUSENBUNAN A Substrate,
Anaerobic Bacteria, Nutrients waglifl O, daszlussuu msiawastvsilunsyuiunisvids
wuulafldenne S Kinetic Coefficient (v) Hasniluauiunistrdanuuldonnimunn dadu

Anwaztanizvadnszulnvdasuulildenta Tunszuiunisvidnwuuiiing 19 Methane

Faduiedann (Biogas) Nanunsaliiluemnasls uansiiluldaziessinunsyinliazein

N
i
g
©
©
o
a
S
@
©

(Purify) lunsguaunstiasdifingluwn (H,S) vinbiiandumiiu uagmnviugizendvansians

A9 9 ARRZNOUART (L3R AN39AT, 2552)

Shdge
Insaheble organic material
Extrmes]hulag
FOTVIES
. .
Sindgs
soluble organic material
.Lc'Jd-Pmthci.u.g
bacteria
Volatile | Oither Bacterial
acids " co, - H: T products cells
]
l f
[
Methans formes Endogenon
naetaboliso

| | to end products
H.5 ¥ FHI

IL'-L'J_‘ - 'iRn;Irrl.n:In-J].

€2 bas / Ly :11S:TT S9522T8T :A281 / sisayl £01008v®09 s 1sauL 1 nea ]I

A 4 LR uRITunauYasszuulunsuUawuulaldennie

flun : w9 Arsees (2552)
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0
l . Volatile solids S
\ reduction L 57
'\'\ (Liquafaction) /'/ Principal
/ ’ methane
= e—— K fermentation
= % e TR organic acids
2 \ /, . . \/
k= / N oty == pE
g \Il \\\‘jl’_ ) \
2 4\ B
Tg / N / ‘\\'\V.,-_‘_'_-
S I\ » = . B\
- Volatile /  Primary
acids ,~ methane SN
4 fermentation TR
o L= = (formate, H , CO, , methanal)

Detention time, day ——»p

dl o v 1 ¥
A9 5 wavesnsuidanuuladlgennia

P - 19A8 FA159A3 (2552)

2.3 UsngN1salamnsIeaEnis (Algae Bloom)
UsIngnsadansngasnss (Algae Bloom) 1lundisluusingnisalsssuyif tinain
] ¢ 2y 13 P a o & o § v S a = a
AVILAAREIVITOUNAINABUIY WNT1IUIINTRIWIN VYR nzaAsuluandUnd
Felupsetideulasulududidendy Weawndvesansd (raelstiadiowmilouluiiv) eglu
\wad UL uaveranuadu o 16 wu dune ddiena wazdudes Wudu Tusinyniussaanny

& = =S =1 - ¢ & & a I3 A
Wiuagisundsingn1saliian “Aua1nw” Usangnisalaseiliinainunasineudivana
s

Noctiluca fanuwagnssnas neluwaaddidey auwiauseune 0.5 - 0.7 TaBlUns uaganse

wadireIngulaluwrlaniaaian (Dinoflagellate) Faviliiiuinzailudnsnseanluainidu

'
a

£ S i Naa A =i ' s
wazUsngnisaiionaludunsiesedawazddidingu q lunsiaainnisiavsiewadifed
Uv19rtindaeeansiiveanuiainsisiwaaheinnelviinusingnisalddnasiianwuy
2 5 | 4 ~ a =
Jungnouwviuassludlundeuviaidunaueniuuimuiienveinssiaauiasaiulag
drulngusngnisalildnasiinainsssueid luvasiferduianssuvesuywdtudududn

L3 ;% 1

avgmiliveausngmsailianiiy Wun15UaeetaINMTiNYRINTTH WAENSVEIERINIA

nsinuasy Tunliniiugdu Jdlanudesnisidasiadivieansdnliendie q wWuuny

Uadumaribinivsunauasialignuaesgunanisssundbuduamn lngasediiduse
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o w = (% = 1 dyd A o I ] % a
pusdAgy Ae lulasiauuazeaneda Peansmariiluaisermsndndudmiusssuyis
AusunsLsAulaveINY

2.3.1 awnUeIUTINgNITAlaN NI aENIY

a L3 ch = [ a 1 ¢ a o
n1siinusIngnIsalingialasududnng 9 31namsiewaaiAeIduI

S o Y} B o= S a = 1Y o
wmeaty Iladeunanunasihvsuaiuliaisemsigaulumeneanesawaslulnsiauly
YSunuimunzauieane wananlidliladeluesgamgiininndanueuguinauduuay
ANuLALYRsmMglaNanadnme duvaidldwmasenismiiuiinvesdldinlut winfivin
LU avsiewadine (Dinoflagellate) uazuwasinauiwana Noctiluca Lilsansiginanil
lasuansensnaziasyivlnluegnesinsa ynbinhasudluaiudvesaivwsie n1snsen
Yosuywdnidiunssiunsasyivlnvesmnavsewadinesld sgnmsvaesinidsain
NSVUNBATNIIUNTOUIINNITTNA1MIBRIENHDNA I ULMEIUIAI 9 twsIzddevand
gauluieneanesaiululasiauiiinananisadybivlavesansewadinies Jviliamsie
W3gyuazveneiugling1959n152

2.3.2 NaNsENUINNISAAUIIN MM BAE NS

Naa A

Usangnisalionadudunsiesevatuazdlidindu o lunziaainnisi

amsneadieIuerlaUassansivoanuuAuenaInNtY @msefiiasyiulnognesiniin

]
= 1

wardanurunuduaznulilrivasefnddesastudwmnaaunle dluisneglauinie

Y

119991N LA 1U150SULAIDI NN SN FILAT IV AILAZASI9DIUNT TN IAFRAIDUNDUNYA18HL
Tiellewnliufiunasemns Snviadleamsienieas inzianasinmamsewaiiving
YBRINZLA BINAINIIBALNANISIUNAY ddnaliiinelaianwazdden ey Inaua)

YuzetUaIIIeNANgad fedlteandiaulunistayaany vinlminnnzesnduludianas

= v U = ¥

LLasmLLamImﬁaTuﬁﬂqﬂ dawansznusedniindeiesendeoondiaulunsisedindnae
Foililauardnivinamunetmaamedusiuiunn Suansenusenisuseusieils
wWu N9y eauain eauiam Wedamsudaiilddesamaznsinsdesdniihanei
i vhiudssgniinand SrsAenisvauioindesdethinuinadunnld suinig
Fowarlunszds aldsumudemesdrmandedlld Snansenusensvieadien e
dmzaanusn vemadeuandsn dndumiy denafivmsenne Jeildinvieadien
anasuansenuang 4 d1efu luitedlii mndaunngmssiandisazmds azthands
mnudsmevatssy fnansenuynniadnlidnsdugsianiedunnden mnlusuiani

Wnsunlureiiounsyiuiaed Aavananudsmelusiuning o asle
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2.4 nsiaaunsdineldlunisindaunde

Jagtuiinswannydunidialdlunisuirdauide laon1sauiwazdniden

a

ﬁgau‘m%é 3dna laun Pediococcus spp. Pichia spp. Wag Dekkera spp. Fadugdunidlu

q

nauduusglerimisdeddiedsiniu wuuiienadsiuuas fuwililindndugiqdunsgnd

Ustlovimannvane waranansavinauldlugasfinirsesanmdsnndenfiuansaiu &l

24.1 Pediococcus spp. \uanaveauaiiFeluisd Lactobacillaceae adununaiise
uN3UUIN (Gram-positive bacteria) §naglungal Lactic Acid Bacteria aunsaviinteanglad
(elucose) maudning (lactose) Wunsaudndin (lactic acid fermentation) dnsawaseayiule
Iidluanmedifioontiouay lifieonfiou aunsnasydvilfluanngidunsefiava o
Tutine 4.5 v 82 flgamgil 20 esanealdea 9 42 osriwaifoa anusaliomsidsnde

glucose-yeast extract-peptone Nildunanvelsinennaolss 4% wuluszuuniaufueInig

& 1 =

a1ld wazgszvaywiazdnd dredranunaiiseluana Pediococcus spp. (NN 7) Ly
P. cerevisige folmnansideuideveades oswnans diacetyl uazvufoans antiseptics Uad
nangen (hop) Baldlunszuaumsnaniles P. acidilactici Talunsw@s LuanizleTu (bacteriocin)

i 93 (nisin) @l uansiwde P. pentosaceus wulumsvinenmsannsayity neviaua uay

<

. a a ! a aX 13 [ 4 a L4
WnIn21 P. halophilus LASYLAULATERINNITNAATDILALLULTS DUy (NunLigy

o

aa

NILRAUNIA wagfSen Sau1Uuun, 2019; Maria, Porto, MayumiKuniyoshi, Azevedo and

Oliveira, 2017)

AN 6 Pediococcus spp.

[

2.4.2 Pichia spp. \udadnlireslanulusssuend duatoaronug (A na 8) Ly

9

P. .anomala P. guilliermondii P. norvegensis waig P. ohmeri Wudy L%MLLiﬂQﬂLLEmmﬂ
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iheesupaneuiinniunldlugramnssuewnaiiomsndnaesinuasnalsl auaus
fivew Ao @a1unsondnansindiluladi Killer Toxins : Yeast Antimicrobial Protiens Sa
fianansandn Killer Toxins Ialusssumpnuiies 5 v 9ndaraemiiuniivia uenaintu
213 Killer Toxins lUviUfA3els Toxins #ing 4 fdnnuuafievieiden wu ssvafiondu
(Aflatoxin) lalasian@iu (Mycotoxins) wazidndlafiondyu (Exotoxins) Tivumaninaanundufiy

(Denatured) (Department of Viticulture and Enology, 2018)

, 9

N
i
g
©
©
o
a
S
@
©

o

)

A 7 Pichia spp.

fian : Department of Viticulture and Enology (2018)

a  saa

2.4.3 Dekkera spp. \Jugasnfiamanifgosutauaziinaliuisusuilunsn

[ ca o o a

Wnduaney (ae8dn) uazdmdndulednddgvarsviiaaiu lwagiad (Cellulase) inARLua

(Pestinase) azilaiad (Amylase), Lediwagiad (Hemicellulase) loaua (Xylanase) YLad

(Sucrase) \usiu segsdadluanalindinsuunlduseles wWu Dekkera anomala (n il 8)

€2 bas / Ly :11S:TT S9522T8T :A281 / sisayl £01008v®09 s 1sauL 1 nea ]I

way Dekkera bruxellensis (A 9) NReuuNlglun1seandeswas il
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AN 8 Dekkera anomala

fian : Department of Viticulture and Enology, (2018)

mwﬁ 9 Dekkera bruxellensis

fian : Department of Viticulture and Enology (2018)

2.5 ueNNYIVD9

WIAANA nuius uarsgu dovue (2557) Anvmansenuveslulasiauuaseanasa

<9
1%

sonsiinglnsiliaduluunasiuaznisiinlulasauiaseanesa dwasusenoululasiau

wazvoanesaduarsiinainfanssuveauywd Wy 1nwas YUYy 15191UAAIMATIY 7
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o

anunsavwleuduvasti iiiinlayymndidgfe n1saqdennuaInialen1yInImges
Wgwazdnd Wosnaninueseulivanzan wazymildsdmananisifinasivaininasd
MBUVAN LYU microcystins, anatoxin-a ka¥ homoanatoxin-a Famanldawansenulagnss

seguamvesuysduardnd dsdulunismuauamniniindvivsinalulasiauas

'
[y o

woavoaliegseiud envtrelfandgmnaifnginsfiadunazanunsntninduulily
Aanssumg 9 1o

5175 IneRTaysnT aganguna lweiduius Anwdnsnavesansomisetiunid
avaethenaUAsuulasanneginsieduluinusnesn Smiarsa Tnsuinsdng
Hu 2 gana 1dud gouds uazggdu lnewfudeyatadoamnmindsd guvgll ey
ponBlauazatsi aselsiladie uewluien lulnsii Tuwsm F8ina uazeslsonin wa
nsAnwmuIneniainasemaiUAsuulasanig vesgnsadulufiufiennsn dauduna
inanmsiisuulaswesansefiunidavarsilunguvesiulasiauuageanesa Tneludas
gasuansetunidlulnsiuiidguiniiusefuglnsiitadu deildusumnaslsiiadieqs
ugan1e Hypertrophic wazdniinsifianeanedaasundwuinanionssusie q szl
s1nsihganngidesinslilusuian

Ayeynely quwiﬂiz?ﬁw‘é adn U9y wazAsanuyal wdgydiiies (2560) Anwn
aruduiussewieUinaeaelsfiadie wazannmihluusithdwmeudauardithane ned
msdTvshaieunnsia B dWougaiau 2559 iufegidluushindmoudnssiuau 10
annll wazdea1vIdIwIY 10 @01l HaaINNISANYINUIIANLLTLTUYRIAaRls Ao X
AULANAINTENTN9AN1ARE 1T AR N19adia (p<0.05) wagauduRusTENInaAIy
dutuvesaaslsiiadionasiadomenanmih wandliiuieududuresraslsiadiouas
Aandunsamaluauduiusessivedrfymieada (p<0.05)

Piranti, Widowo & Rahayu (2021) ¥1n15U St AUAINMULUNTUYBIANTDINTUAY
MIIABUANNFUNUSTENT19AUTUTUVR A1 58195 UTINIE VDA LAgn1Tdy
fhegneszesinat 1 eu Tu 7 Aufl anmansdnwmuiaududuresinommdnuas
smpmssedlunziaanuiinansznediiuiiuanfiniuludng fsmoimmdnandy

JavgNnnuaUsSIE IedE NSl unZLaay
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A5N15AIUNITIVY

M3fnIEes n1sdamsideanusngnisalaviieasnislaeliqaunsd 1Wuns
WeLTamaans (Experimental Research) WaguanInanun s aadmianssaun (Descriptive

Statistics) wagl¥eeuuU (Inferential statistics) lnevunauuagdsaniiun1s3de dusteluil

3.1 WuNAn®E
= gj dy = 1 I =3 1 a ::sll d' 1 gj 1
nsAnwinsall Jeunuuas Wudwuelug Sl 603 15 dewegluunmeauiauns

a A = 1 1

vouwny i Jevew WWudwuialng 3UE Touwseudeegduuen mavhuasiiniouey

Y

a =

sudennuly ynidlesdnunesniideniy wazinreuluaiuaisisaeusinul Tutagtulunu
uastuiunsvirfainesiseununanmauiadlioundminveuunny waviiatyninau
willulugiwiuganudulszd Wesmnnsifinamsisasnswesavineddeaunuinigy an
nsiadgmuiunaamsedidenudiRuitistudiwiuuin ibildndolaziinnau

< = ! ¢ < o a a < U a 7
wiluludawnuuas Yarlutnedudiuuin andumdusuniuianszangluniusiiums

A a &2 o A 1 tY ] PN
‘Vl‘UiL'JmuL‘U‘L!LL‘W@Q‘WﬂN@u%@ﬂﬂi%“msﬁlﬂuLQJ@Q‘U@‘ULLﬂULLaSUﬂWG\‘ILWEJ'J

A#l 10 MstAnusingnisalanrsnedeniiusiaveuduiuuns
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AvuAgafny) 399U 10 90 (S1 - S10) soudannuuas laun aaasuda (S1)
Usegiulide (52) madmeundnd (S3) niianats (S4) yasuauazniulug (S5) Useg

spuenauuseud (S6) Usegssuetndenyinuvangniarias (S7) aulviiu (S8) 13w

nudu (S9) wazusiaa owys. (510) wieganinaraduaaiiiugdunidluwnai uasiiu
meg1a dmsunnainAauautinIued Maneam wazUSunueaelsiladie tneiusee

7L = o <
FEUNYUIITBUUILNUUAT LLEAAINININSA 11 — 13

-~

)
oy enumw

A SIS Yina' . ummu(tns' o o~
. i ¥ b > 5 2 e
=i 'y 4 :
M, | Bueng Kaen, o m > A A
- Nakhon Playground n & 6D 0pt|cal AN
o= N7 4 ‘ummuuns(aury ) ers
e { EH . C
" ,«,Bueng Kaen; ) 4 4 = 45
Nakhon Public/Park? . VT el g

eng Kaen gx
. 4Nakhon Reservoir
¥

£ Unusuga
‘A UpuAULAS

aulkikU Su
UviAuuAs
-ah

Buddhlstgemplp 2.
/ith a golden'spire m b

Al 11 Uszgszuneinfisuasgaiuiiegall §1uu 10 90 (S1 - 510) seudeunuuns

FININVOULAU
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a L Ao 8 v o« ' a & P~ a =
Al 12 fiunsudidndanuuasiasiandtauydunsg
(n) MesEUTEUn 1
(%) NosTUEUNEY 3

(A) waz (1) USuUsEaszuneide (Uses 6)
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AN 12 (519)
() hay (2) NOsTUIWUN 2
() wag (%) NUNNNULESNDUIN T

() uag (1) Uszpiuiidednda
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a

Al 13 fiunsudiindannuuasiasasaa dnauqdun

(n) s19sevshauuseuda
() Uszaszunethauuseuds
() Usggsudndevyinuvangndianiag

(:) vioszurwthanmdinuang nelandag

N ¢
Y

25
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A 13 (fa)

(1) USHIUSUHIANNUUTBUTS
() I9STUIULEY 4
() UsegSuddeiinds

(%) NBITUWUN 5

3.2 MINTITBUAMENTANILAL menmuazaaslsilageluti

3.2.1 audimaadl loun Aoy (pH) USunmesndauazaisluil (DO: me/L)
Alulagi (NO: me/L) Tumsn (NO'5: mg/L) aalsweomine (OPO,-P: mg/L)

- ArAnudunsa-Ana (pH) LazUSinaeendiauazatslui (DO: meg/L) AAT1EH
TngldiaTes pH meter uay DO meter $u DIGICON WA-485D 31A51234 24 aLfusegng

- alulasyt (NO: mg/L) Tutesn (NO5: me/L) Awasizsilagldinaiia Cadmium

reduction method WiusegalaszsiluiesujuiAnig
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-palsnannm (OPO,P: mg/L) Atasizvilaaldinaila Ascorbic method LAu
AR AT IRt UYR U URNS
3.2.2 audAnianigain laun gaungil (Temperature:'C) wazn1sunluiin
(Conductivity: uS/cm) A3lUSIUaS (Transparency: cm) Yol daLviuase (Suspended
solid)
-gaunn i (Temperature:'Q) wagn134d1lwHl1 (Conductivity: pS/cm)
Anszilagld Conductivity meter Ju DIGICON WA-48SD 34A5129 4 9aniusiaegng
- Aulusanas (Transparency: cm) Atasagilagldinatin Secchi disc
plate 31A3129% a4 YALAUAIDEN
~9a3ufiuaiuass (Suspended solid) Itaszailasldinadanisiuni
aaumnlige 550 asrwaldya iNuie nssiluiesujuanis
3.2.3 audinedinn Tdun aaelsitadieluth (Chlorophyll a)
aaelsiadiolui (Chlorophyll a) Atasgilagldinafia Spectrophoto-

metric method Liudee 19 szRluiesufuiRnas

3.3 nsATIEdaya

v o

Anszideyaselsunsudniagy Muuaseiuanuiidedifyiiszdu 0.05 laedl
TwazBundail

AAT1ERAULANA1IVRIFNTANINAT audAnianienin wazaudiniadanin
Tuundshinuamsnsasnds deunazndinsldadunis 3 ana Ifud Pediococcus spp.

Pichia spp. Waz Dekkera spp.lagly One-way ANOVA
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HaN13ATIYTRYA

n1sfinwses nsuidaundsainusingnisalamsieasnislagldqaunie

Wednlumsieszideyaiifeitesvesautiniuail audfnienienin wagaudfinig

a a 6

NN VBATILAUUAT bNDILATIENUTLENTNINVBINISIIARUNTY LRgULEUBNANITILATIY

9

6

4.1 nan1sIATFAMULANAN YR sFT A aaiTuwmaTn
MIBeTERAuLAnAesantinaailuwrasifinvamseas s neuuas
naan15tE9aunsd 3 ana Laun Pediococcus spp. Pichia spp. Wag Dekkera spp.
Usgnaume Aradunsn-Ang (pH) Usinaeendiauazaneluti (Dissolved Oxygen: DO)
Alulnsi (NO) luwsa (NO) ealsHenuns (OPO,-P) SNan15itAs1Eilagl U ENURN
il el
4.1.1 manudunse-ae (pH)

[y |

AAEdunsa-aa (pH) Lﬁuﬁ%ﬁ%ﬁ’mmmwﬁwﬁﬁmmﬁwmy}mamsmumi
wnueAtuvesdalidisluuvani darmanudunsa-rs dwiuinsgruamniminluumes
ihinfuussanndl 2 8 Ussandl 4 (asounguianssunsléusslond Wy msgulnauilan
ImaéfaqmumiﬂhLs‘gaLLazm'fmﬂizmuﬂﬁﬂ%’wqq@mnm‘fﬁﬂﬂd@u nsgaamnssy {Wudu)
PuUTENIEAMENTINNTTAIUIAEDLUVSYIR atul 8 w.m. 2537 u ogludaa 55-9.0

(ﬂsmiiﬂmuqmammam, 2554)

Al o

O T T T T T T T T T 1

S1 S2 S3 4 <5 , S6 S7 S8 S9 S10
YANUAIDYN

=] a = 1 I 1
AN 14 LLNUQZLIFHLQ@EJFH@’J']&ILUU?]?@—GY]Q
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A 3

definnsandsrnnudunsa-asilinsininludwnuuns v 10 90 Faduga

£%
o a a

f5uihanfanssulszane 9 aaiasudawnuuas 3a aadn wazidugniaesqdaunsd

ietrUandsludauniuuns wud 3A120dunsn-Aeseninen1snsIafnaILAMA NN

al

Aeuuasndinsliqaunidiadeeglutag 7.5 - 7.9 (it 14) Fluusiaganiiidu e
nsa-asdianuuanaeiy egneldidedAgynisada (P> 0.05)
4.1.2 Uinaeendauavansluih (Dissolved Oxygen: DO)
ﬂ‘%mmaaﬂ%wuazmaiuﬁwﬁﬂawuﬁwﬁzgsiaLLﬁmﬁ'] ﬁaé’uﬁuﬂﬁaﬁwﬁ@lu
masaiinvedsidinluumash mnnsmseiameentuusrmeludunuuaiomn 10 99
wuddidneglutag 4.5 = 0.2 i1 10.8 + 035 SaAnsusedns (nmil 15) Ssluanilnsiain i

1 7 uaz 9 dA10enTauavalugenitAeendiauavaisluan1ilinu1au egrelifiduddgms

a0 (P> 0.05)

N
1

Dissolved Oxygen(mg/L)
5 o
)
——
——
——
—1—
pAAN
—
.
—
_
——

o

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
oLAURIBEIe

= a1 4 e s t
AN 15 LLNU@J&Iﬂ’]LQ@‘EJ‘U?@J’]QJEJBﬂ%L%uaza’]Eﬂu‘N’]

4.1.3 Alulasi (NO) luwsa (NO5)
Tulmsy (NO) luwmsn (NO) Wuansuszneululasioudiunainunasiide
2 USELAn AiD UWANsSSNYIR neannMsepeaanavesiy &nl veadeanndn) wainululsunutoy
Iud'guﬁwwmﬁmﬁmmﬁamsmaawwé Wy Aanssunianisineas nsidadnde
msaaﬂ%m%’uﬁuawaqLﬁamﬂwwéuazé’mi sudwnvense Weurawhivsinaeasoms
sniuly azthlugnmsinusingmsalaznssveaunasineudis (Plankton bloom) uwasd

nauiNdusunse (Harmful algae bloom: HAB) wazUsunaueendiauazansulluiiieane
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Famanilfunsyvaugafiiiuiinuarsewmsuniauly shlfdmadedenismasdinves
AaiTAnluuvan ((msns uwazatgun, 2564) Ssanslnsziumalulasi (NO) lu
959 (NO,) vosuiludaunuuns fised

4.1.3.1 wansaasesilulasy (NO,) Tudaunuuasnuinalulasineulay

a a o v =

nasn1sivdunIgweUrUadndsludnuuns TnesivanasegsddedrAgnisadan

fse = 66.01 ; P < 0.05 (AWl 16)
S5%

30-‘}

Zhi ]

= fouldydunss B vaslggaunsd ‘I‘

< 20
£

IONIS 9
=z
10.
S —
0 T T T T T T T T T
1 52 53 sS4 S5 S6 S7 S8 59

L

S10
I3 @ i
WNNUAIDYN

Al 16 unugindSeuiisulsinalulasi (NO,) neuuagvasldadunidludaunuuns

1 I3

A a ! N a 3 4 ! Y '
WeRansanaaderesusualulngv (NOy) LARZIALAUATDYIN WU JALNY

9

[

feead 1 uay 10 Jusanadlulasi (NO,) gandngaiiudiegnsdu o egalituddgyiead

o

3)

(P<0.05) TneU3unas NO, 10y 19.23 + 6.71 Jaansusedns way 22.60 + 5.68 daansusodns

AUAIRU (NWN 17)

30 A h

-] | ]

%; 20 1 b,ce b,cde l
£ 15 - \ [ I c,d,?f,g bﬁfaeg dfg cdefe defe dfg
s ] [ e
- D mmmmmpa
5 -
0 T T T T T T T T T 1

St s2  S3 s4 S5 S6 ST S8 S9  SIO
ANUAIDEN

AR 17 ununiiaadeysunalulas (NO,) Tulwiuuas
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1.3.2 wan19AsigiUsunalumsn (NOs) Tudalnuuasnoulasnasnis

a o

Wudunsdiat1Unundsludwnuuns nuin nesiualumsnanatedaidedfun1ans

q

<

(fusey = 296.2 5 P < 0.05) (AWl 18)

800
700
600
500
400
300
200
100

NO, (mg/L)

[ rewléqaunis [] wadldqaunid

S

1 S2 3 S10

ALAUFI8EN

Al 18 unugiSeuiisuusinalulasi (NO,) neuuagvasldaqunidlutaunuuns

WeRsaAnadevesusuialumsn (NOs) wiazaaiuiia81s wuin

dlvgudazymnumegndanadsveausunalunsn (NOy) uansaiuetsfidaddgynig

afi (P<0.05) Tavgaifuiotned 1 (manesude) uae 10 (11u auns.) SUsinalumsn (NO,)

g9n119aLiudieg199u 9 FalluTua NO, wavegn 321.3 + 289.86 fadnsudeding uay

103.8 + 232.47 faansureans sussy (Mnd 19)

700
600
500
400
300
200
100

NO, (mg/L)

S

c d
e f
b [ [ f[ g[ h
- T T T T T T T T T
1 s2  s3  sa S5 Ss ST S8 S9 S

10

UAUAIDENS

i 19 uruniiaadeysunalulasm (NO,) Tulwniuuas
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nan153As1enUsInadlulesy (NO,) wagluwmsa (NO5) Tudannuuasiduld
favnafeiu nanifie UInagaNuaieged 1 ea1esud) waz 10 @1 auns.) GU3uw
Lulast (NO,) wazlwmsn (NO5) gandnusiandu q Fava 2 yauiudaegegluuiin

Tndifesiu wazidugauszgssursdndeanguyudidannuuns Uszneuduluganldd

v
o o

msvyuisuresemanazin hliAansavauvesSinameadedusiuiumnn fdsdinng
Ustlowiuiiseuaganiiuinudu q fe Wuiikwowmaniudednde

Tneviluudalulase (NO,) agldavanluumasnin imsglulasviaziudsul du
Tumsn (NOy) aasInsa wivhnilanmedldunzay ilinisaansvesiulasi (NO,) anas

Jafansavanveslulng (NO,) Tuwnasin Fenusnnlusnastinnsuddeainnisumngiaes

14
v ¢ A

dnnnseluwrasinfivsunad@iuniruiwdy Undvawrasimiunululasiluanutudu
fLpdetasnin 0.007 Tadnsuneans waxan1satas1eiusunalulesn (NO,) vestnluds
LAUUAT ImEm:uLLﬁaﬁmqqLﬁuﬂi%ma'qﬁmﬁwma LAMIIT 11’1Lﬁaﬁﬂzﬂ'amﬁﬁﬁmduumma
a = g . A A W PR a 2 o | 5 - A =

AnAINAINTIUNITINIZBIER I vFeBndenilafousnaraiuieg1d 1 (ransuds)
wag 10 (11 auns.) Fuduuinaniinisldusslevinunseudgenitvinadu 4 Ao Ju
na1ntnsINdgalrevisUan dawalvusiiafinanivateideeged1avuiwiy vinlvd

Uinadlulnsst (NO,) gendnuiianidy 9 wenanil naannsinszrivsunalumse (NO5)

a | a

- =3 1 1 £ N ¢ = a Y &
vosludaunuuasieunisldqdunidudazaninulumsn (NO) Usunagenn wandlviliu

9

a

Munlufawnuuasiduidsanguyuiiasaulidunaiuny winendsildgdunsaly T

9

1%
o a

uAsUSIadlumsn (NO5) anasuiouidndan isuninaunaeisnasgIuuvasd iy Ussunn
71 2 - 4 AvualiliAu 5 Tadniusiedns (nsulssugramnssy, 2554)
4.1.4 salsvanwa (OPO,-P)
NansAsEvUsInaeelswenma (OPO,P) v ludaunuunsnuin
lngsiuuaivsuinesalsnaniin (OPO,P) nain1slegdunsdludaunuuasanasotied

Y [

gdNAYNI9EDA (55 = 310.5; P < 0.05) (Wi 20)

o
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[ nouldqduvsd ] waldaunsg

70
50 4 -
3 50 A
"j‘r = — = E3
£ 40 A
o
5 30 1
20 A
10
0 ] ] ) ] )
T T T T T T T T T 1
5 S6 S7 S8 59

Sl 52 515) 54 ) S10

ANUAIBEN

i 20 unugililSeuieuealsvlennn (OPO,P) feulasvasldyaunsdluduunuuns

definnsanaadevesImaeelsronsln (OPO,P) usdazgaiumoes nud
wAufegnadl 16 7 8 9 uar 10 fiAaduvesIuiaimaeslswenia (OPO,P) uANFNs
Fuogrefidedrdynieadf (P<0.05) lnsqaifudied il 1 @wain3ude) uaz 10
(17 eUn5.) fiudumeslsvonisln (OPO,P) gendtgatiudiediadu 9 Feilusuin
oolovlanule (OPO,P) RAvaYil 4334 + 23.64 TadnSusiedns uay 4038 + 14.95 fadn3u

f9aNT AUAIAU (NINA 21)

o

60 T

20 7

OPO, (mg/L)
8
!
—_—l T
S—
I—
—
E—
I —CY
—

1 —

S1 52 S3 54 55 S6 S7 S8 59 510

ALAUFIREN

MWN 21 unugilanadeusinueslswennn (OPO, P) Tulunuuas
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Woanesa (P) lWuasemsnsndusranisasesaiuinelfululasiau

a 1

Y a a a o o b4 X [ o 5 & Y a1
‘mﬂmmmummWaaWasaqwwﬂmﬂﬂmmﬂmumJummuma mmsqmumlﬂ%mm

1 a

Woawodauszuiu 2 89 20 Hadnsudedng (Wadn1 Jygazly, 2552) Gearnnind 21

Y a =)

USuaealsnenin (OPO,P) neuldadunidludunuuasianiu 20 fadniusdedns Tuyn

q

v a

ALNUAI9E19 wintendsanldgaunsdludunuuasudl Usuiueelsvana (OPO,P)

1 = v

Wluglanawndsliiiu 10 Jadnsusedns F9a1u150UsUaNtANaUNSINAALaDNUN LY

q
d o q
ausnanUsunaealsnanie (OPO,P) Tudaunuuasia
4.1.5 mywnseisnsduveiulasiausenaanasa

idesanlunisadsdunavesamsiazldlulasioulugulungm (NO)
wavUSunaveanesadlusureseslsvioann Sedinisiiarsantudilumse dedudunures
lulnsiau uagvleavlesa iemansaimaAnusingnisaiamieasnda Taeldauduiug
sgrisUinallulasiouderloarefaluuvasi (R) &A1 R > 10 uansdumasindiviunm

o oz iU

Tulasiaunin wazeanesaidudiddnn1siAinaIns1eaznss 81A1 R < 5 LandInastiil

Usunaleanasarnautiauin wazlulasiaudusisndnnisiinansieasnse 89910019

Ipszvons1arvvedlulnsausansanasalutwAULAT JNan1SATIEA Fan15197 1

A15719% 1 onsraruvaslulnsiauseneanssaludanuuns

nouldaaunIdananenus nasldaaunsdananenug
(un./ans) (un./ams)
R=11.155 R =6.275

(%
a 0

NNANITIFENUIINTUIRAUNSIARAeTugUldUsvlewilu arunsadieandade

nsinusINgMsalanrsIeasnsala

4.2 HaN1TIATIERANNUANAYRSENTANIINIBA W LULMA
N193ATIEYANLANAY IR uaNTANIsN 1 vt ludiunuuas Taun

aunqil (Temperature:'C) n15unlnin (Conductivity: pS/cm) Usuiuvesudsuviuase

a 6

(Suspended solid) kazA1AIULUsIUas (Transparency: cm) AoukagndINI1stdauns

¥
¢ v A

TANaN1AATIZI P98l
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4.2.1 gunqd (Temperature)

1

T dun1s18mesnia

P & o =% a o w A
QNMQ&J%MW@LUU‘U%Q‘HWUQW?{WQQJ’ bUBIING U

f
Y
HuvasazUsiun

NUNNNAIHANTENUABSNIINITAUIAVEINYUYY UAATFUNSE Qaung

a

9NNV INTA Tagununaniiagiidtesndtgumngieinia 1-2 serwaltea Yues

9 Y Y

[y

UgaNIa ANUAN FINEIUTIIUEITLYILARY (AN BuUATANT, 2563) wazan NI luves

v v
o o

Wratil o

40 -
35 4
30-_]:_—1——1-|—I—+—I——I——I—|—I—_I_
25 4
20 A
15 -
10 A

Temperature

S1 S2 S3 sS4 S5 S6 57 S8 S9 S10
wLAudIati

i 22 ununiiadegumniilutawnuuns

FRINNTILVDIYALT (2559) 1399N1TUNINTEINLVBIUNAINADUNYUNUNINIZIEYS

dnitnvielangia NudIAUTUILLLYBILNAINNUNYNANA MS 18 AT EIwNLULIUT

v
o

anuduiusluluiianaferiuivaamgivedn Aeagnuuinluuva i ilgamgivesi

9 U

1%
1 o 1A a

ANadeUTTUIM 31 BaANYaLTed 31N1TATIATATULYAINING 10 9A WuIHoungdl

a

ag/lurne 28 - 35 asmnwaldya (0w 22) lngluusazanidiianuunndaiuvesgungil

Y

a

| N o w aa = A = ' & v ) av a
’e]EJNliJﬁ,JUEJmmUwVI’NaW] (P> 0.05) %Qﬂ’]LaaﬂﬂmVﬂﬂﬂ‘UUQLLﬂuuﬁiuua@@ﬂa@QﬂUQ']u’Q"\]EJ'V]

9 Y

Neades (yae, 2559) iesannilugamglinanunsanuunasnnauiivnguavsedideuny

(%
o a

13U
4.2.2 M3l (Conductivity)

Ml (Conductivity) Wuefinansisansusznaveiiunduiuasyly

Tauruuns 1wy woulossuvesnaslsaluinsn Jame waseawn (woulessudelosou il

2 a o < a a = & A i o,
‘Uﬁg"qa‘U) 39 LLWWI@E]@'UGU@QIGUL@EJNLLﬂJﬂULGﬁUlI LAAN Llasasadildgdl SUQELUWHV]‘UQLLﬂuuﬂiLUu

Y

(% ' (%
& = o

wunsuihnyuruuInaiiuiilagsey AlRINTINAIINEUTIANEUTELAN 1WU AR Uy

Yo 1 Uudu Feaauineng o wariidudiunilsnvassinldainianssumg o asludaunuuns
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a

31NNIRTIREUAINISE NI lAe I wudl Ansthliimadldydunid

TudawnuunsanataglTed1AyNISate (fse = 392.4 ; P < 0.05) TnggaiuAaeeei 1

1 o a

wag 10 ﬁﬁmmsmlw%daumﬂﬁqauw%éagjﬁ 845 + 32 uS/cm Wag 955 + 20 uS/cm

1 [ Y 1 dll a

AINEIAU Fegendngaiiudiedisgadueaiuladn uintends Weldqaunsduaziinng

Y gl 9

v a v 1 v a1 [ 1 =3 Y 1 PN
G]i’l"ﬂ’lﬂ@ﬂF"liﬂ‘W‘U’N‘V!ﬂ"qWﬂi’lﬁn@Nﬂ?ﬂ?iﬂﬂ‘if\]ﬁ’m@aﬂﬂﬂwﬂﬂﬂ I@EJLQW'W"Q@LﬂUWJ@EJ’NVI 1

Laz10 finnistlniitanaaundewfiss 102 + 7 uS/cm wag 213 + 12 pS/cm ALEIFU

(A7 23)
L reuldawiss [ wdaldadunid
1200 1 ! p
= i
élooo E L
5 800 -
=
G 600 -
o
c
S 400 -
200 A1 ‘x—‘
O _-—| T T T T T T T T T 1
S1 52 S3 54 S5 S6 S7 S8 S9 S10

ANUAIBEN

AW 23 ununinSeuiisuAm sl (Conductivity) neusagnadldauvsgludunuunas

Wenarsuraadenisunludn (Conductivity) vostnludannuuas wui
aLAUfIeg19N 1 way 10 Tanedenisuilniigniigedu q egrndded1dynieada
(P<0.05) (A% 24) Feduiusnvusualulasiau (lulasinazluinsn) wagnoanesa

(oelsvlaawa) MnsranuUSinauInfiantugad 1 wag 10 Wulseaiu
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1000 A £

a

= 800 1 .

Y b b

4 500 -

g c,de cd c cde ce

S

£ 400 ~

I

el

5 200 A

o

O T T T T T T T T T 1
s1 52 s3 sS4 55 S6 S7 58 59 510
AAURIBE W

A7 24 unuglidadenisdilidh (Conductivity) Tudeunuuns

4.2.3 pulusaas (Transparency)
a2ulUsauas (Transparency) udnfiuanafanisdossiunesuasasgun
Fauaal e ud AR N TELATILARENIET TR UNAIIOUTY 9INNNTATINFBUAIAIY
Tussnamesilufudunasiaesunudt ndsldqaunisluduiuuasamanulsuadan
Lﬁwﬁuamaﬁﬂaﬁﬁmmaaaa (fiuse) = 245.0; P < 0.05) Tnsa1nn13059930A1AUIUSILET

2909LAUUAT WUINFINBUNTAANUIAUNISTuTaknuUAsTAIANIUS waslse Taadian

q

a 1 a0

FENIN 20 - 28 LUAIAT WaENEIINN15EANUAUNTENUIT dAradnulusaasundy

TR8TiANSETINg 31 — 41 WURUAT (NNA 25)

] fouliqydunse (3] wAILEUNIE

45
40 T Ea I A T L
B =

% 35 A
B RS | ]
o 25 - H 1 i ] B3 B3 ]
g
c 20 A
o
T

10 A

5 -

0 T T T T T T T T T 1

S1 S2 S3 54 S5 S6 ST S8 59 S10
aLAUFIDE19

A 25 wuilseuiiguAtnulUsaweas (Transparency) neuuasvadldaauvsdlutauniuunas
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91NN153ATITRALRRENaTINANTUSasluuAa AL UAIBE WU

< (Y 1 A a1 d' ! 1 ! LY ! Ay o W aa

ANURI0E197 1 uay 10 dAaferasinaulusasliunnsiuegeiidudAynieada

(P > 0.05) uaziiAtauniiAedsuegaiufieg19du (A7 26) Fsanunsausuenledn
[ (Y 1 A [ Ao < =) 1 5 =3 ! A

ANUMIRE19M 1 war 10 1Wugeiiivewdariuaseviseauyurastiluduiuuasunign

lvinsderuvaILasaroRNBLUTYTIER

o b b b b,c

LSS T A R A At S A

] (S}] B
(=] o (==
1 1 1

Transparency (cm)

[=
o
1

I\ R CAAY LB [ @ It
aLhiushagn

a a ‘:4' ] H = '
ATNN 26 LLNUQQJF’]']LﬂaﬂmaijmﬂﬁqlﬂﬂiﬂLLa\TGZJEJ\Tu’]SLUUQLLﬂUU?]ﬁ

4.2.0 YBIUIINVIUADE (Suspended solid)
voeuduvIuany (Suspended solid) Tonwauzlungneuiildauisoazane
Sy I3 | A o8 v o= v A < =~ ]
le) LLaquumwmuw’ﬂ,mmmmsqu Fanminsainvsnamesdsanuassludunuuas

NUIAEIINLAINFIN1TAANUIAUNTE agnauLvIvaBsanatd Nl tedAyn1aia
(s = 104.4 ; P < 0.05) (209 27)
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] nouldqdunid ] vl dadauvsd

400 A
Q: 350 4 . e
“_é" 300 A
Ne] -
§ 250 = = I =
5 200
40
2 150 A
g
2 100 o
[Va]

50 A T

O T T T T T T T T T 1

S1 S2 57%) S4 S5 S6 S7 S8 S9 510

yaiuiiagng

AN 27 wnugiiiUSeuliieuusunavesudauwyiuasy (Suspended solid) neuwasnasld

a =) = 1
Qaum&ﬂuuumuum

dlefinnsandadenainuininvewlawriassresiludunuuasuiazyn

AUAI9E19 WU 9aLAUIBEeTl 1 uay 10 da1edsu1nningaiuiieg1adu 9 agned

gdAyn19ana (P < 0.05) Imaﬁﬁma?ﬂ'aagﬁ 260 + 55.9 Haansusiodns wag 277 + 53.2

=e

a a o |

a o o =i = a2 < 5 = ! a <
fadnTusiedng auadu (nmil 28) Feluaveandwyiuaseveniludawnuuasinyaiiu
fegnell 1 way 10 frnuduiusiuaiainulusuas wazan1sui i na1ifie ey
Mg 1 uaz 10 fUsinaveuduivassludwnuindwalinuainistluihgauas

Aanulusauas esnuinauilidugandnlunisuaesihfurudngTaunuuns

350 7 4

300 1 [ I

250 l

200 A ]I? [ Tl
! i

150 A
100 A

—n

——®
——
—

Suspended solid (mg/L)

51 52 53 5S4 55 56 ST 58 59 510

ALNUMDENS

ANA 28 LLNUQﬁﬂI’]LQ%EJN@TJN‘U%@J’]MGUENLL%QLLEU’J‘U@E)EJGUENﬁﬂUﬁQLLﬁuuﬂi
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4.3 NANISIHATIZVAIUBLANAIVBIFUURNIT NN TUUEUN
NANISILATIEIAULANFE19UD9ENUTRN19T I LT swnuuAs Usenaunlsusuin

ABALTTAY LB warN1TIUMLaYMININTEABTRIEMIIBuALivUIAIENTUTEUIgUFURLn

1
v A

Aouwazvaansldaaunse Failnan1siasent fall
4.3.1 AealsWad 1o (Chlorophyll A)

o w

paalsiad weaslsiadiduansaden Fuduarsdaraglunisdaunsieinas 1ag

o

yinvesnaolsiadinuluunasinaufivnieamsiannyiinfe aaslsiad 1o Fudy

L3 o

wisflweinisdadnagdiunldlunisussifiusgduanugauanysaluazduunusznnves

a 1 aa v L4

wiaeu (Niles et al,, 1996 814lae Agyay1ely qunsUsEans adnn U9y wasAsanual

CRR

v & a = a s e : ] o A a 1 a a =¢
YULNY, 2560) Faan193tas1zin lutsnuuAT WU HAINNNANITAANUY un3gluds
LAuuAILA? YSuraaealifad e (Chlorophyll A) anaseg19ldadAgnisaia
(fuse) = 31.9; P < 0.05) (nw# 29)

100 1 ' Y & o w8 Y a o
] noultyaunsd [] wasl AUNTY
B3
~ 80 7
El E3
< 60 -
—_g\ -
& 40 |
S
S
20 -
0 T T T T T T T T T 1
S1 s2  S3 s4 S5 S6 ST S8 S9 S0

ALAUAIBEN

a 6

A 29 ununiiluTeuiguuTunaaealsilad 1o (Chlorophyll A) neulagnaaldgauns

Tutaknuuns

WeninsanALadenaTInveslsununealsilad 1o (Chlorophyll A) luwsiagya
<@ LY} 1 = | 1 @ Y] ] d' a a a, I3 1 @
udegadludanniuuns wud gaiiuiieg i 1 way 10 IUsunueealsitad w gendngaiiu
Aeg9au 9 agilleddynadia (P < 0.05) InsliAaduegi 60.0 + 8.98 lulasniusiedng
WAy 67.8 + 13.6 bulASNSUMBARNT MIUE1AU (NIWT 30) FINANISILATIENUS U8

Aralsiaa woNletu danudunusiudsunalulasau (lulpsikazluwse) wasnaanasa
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(polswoain) Falulnsiaunazreanesalusigormisnaniidimanenisiasgyiivlaves

wnasineunY dealvusiiuiinainulsuiamealsiladieaanitusineu 9

100
80 = a
bd e = bde adef aefe bde afg
40 F—‘ F—‘
20 \ \ ‘ ‘ ‘
T T T T
S1 S2 S3

agmﬁuﬁ';amq

Chlorophyll A

S10

A 30 uruQiiAfeNaTINUSIIMARalsTaA 18 (Chlorophyll A) vestluduiuuas

4.3.2 @u9in

a ¥

HANMILUTEUTIBUET8IUI9E13 NMEnaINAINuAUVSELET Favhnisguiy

9

M08139119NANAMUALING 10 99 (S1 - S10) WTATIEINITIUMAIMAZNTTaNTEA8YeN

] P o - ' 3 o o A o A i o a A
amseuazivd Ingvinsduiudieg1aidnuay 4 a3e fie ASI 1 Nowdanugauvse aAse
7l 2 visdoviuqBunds 2 Yu dsil 3 ndsBnrugdunas 4 Tu wazadadl 4 wdsdanugAunid
6 U FallnanIATIeReel

a Y 1 < H a a = 1
4.3.2.1 n1swaguilasvesiimeg1aaingaiuiiusunatnsudunuuns

(%

(S1) WU naINNITRANLANYIEURIRE S INME M IERAE TITLIANAY AINTNA 31
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C & = = =
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@ = = = =
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7z & 1@ IR g
= = o7 7 >
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a0
i
[32)
s
=
c
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2419805469
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4.3.2.2 nswdsunUaivesiifegangaiuinuiianusegsuln (Usee 6)

Y

(S2) wud viaadaviugduvsdiun 2 vesifeududideinanas nmi 32

6975086TVC

A 32 1UdeganuianUsegsull (Use 6) (S2)

a

(n) NoUAANUAUNTE

a

(v) nasnNuAUNTe 2 Tu
(P) MSRANURAUNTE 4 T
() ndRANUAUNTE 6 Tu
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4.3.2.3 mawasuuwlawesfmegsaingaiuinusamimaidwesméng (S3)
WU vaansdnnugiuvsdundiegiiviinaavaeuasivinanas dnasuandidenduy

= %3 %’ a o d‘
FMUANWULUIUNG INAITANAINN 33

6975086TVC

AN 33 UIAIBYI9USIUNTAIALINOUMANR (S3)
(n) nouUAANWAUNTE

() NSRANURAUNTE

£z bas / 1v:15:TT S9522T8T :A284 / sisayl £01008v09 s 1sauL 1 nea ]I

2
(A) NABANUYAUNTE 4 Tu
6

(4) NA@ANUAUNTY



6975086TVC

£z bas / 1v:15:TT S9522T8T :A284 / sisayl £01008v09 s 1sauL 1 nea ]I

45

a a 4

4.3.2.4 15.UasunUatvednfied 199 ngai v usianiinianans (4)

' v
v A o

WU vaRanudunIsTuN 2 Wsuladu Usinuaisamsiouasivdisuanas auudadl

N A

ANYULAUTTIUYIANSINTAANUIAUVSSIUN 6 Flan1nd 34

AN 34 U1A9819USUNTIANA1Y (S4)

(N) NBUAANUIAUNTE

9

(1) nasAnNUAUNTY 2
(A) MSRANUIAUNTY 4 Tu
6

(9) NARANURAUNTY
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4.3.2.5 N130UasukUatve91f881991N A AUTIUTII AL TUA UAZ NI

I a

HaiPnuaawld (S5) wuln naudanuladunsdunsieg19iididenainavsienasividniios

9
¥

@ a a a PR | 1 1 ] A 3w =
LLmﬂaﬂﬂqﬂﬂﬂwuf\]‘aUWiﬂ 6 U u’]‘UULLagbLﬂJWUﬂqiﬂULﬂﬂum'&Naq‘VisqfJLLag‘W‘UU'] NN 35
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AN 35 141598199 NV UANAEN LR TAIUBILa (S5)

a

(n) NBUAANUIAUNTE

9

() NARANUIAUNTY 2 Tu

£z bas / 1v:15:TT S9522T8T :A284 / sisayl £01008v09 s 1sauL 1 nea ]I

(A) NABANUYAUNTE 4 Tu

(9) NARANURAUNSY 6 T
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4.3.2.6 M3UaBuLUawet1f8g 1991 AU USRI AL ILEe U9

a

(S6) WU NAIRANUIAUNTY 6 T UNA298190USUIUANTWIILAREANAY U LETUINNNDURRA

9

I a N & v o a{'
Wu@au%iﬂlﬁﬂuaﬂ ANATINY 36

AT 36 UIR29819USIUNAIFAIALILLEBIUS (S6)

a

(n) nowRANLYAUN

() NSBANUIA
(P) VideRANUIR

(3) MeaRANUAUNIY 6

e

a 6
UNsY

e

U3

e
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4.3.2.7 nswdsunlanifmegnangafivinuinadsgnSuilidenddiura
WONWaATAE (S7) wud AeudanulaunIdininsUuUeuredasiuIu uANdIInany

a a6 v 3w I = s o el'
ﬂ!au‘ﬂiﬂ 6 YU U'W‘n@ﬂ']\ﬂﬁmu ﬁ']il.l,ﬂ'luaaﬂiuu’]aﬂaﬂ PNATNN 37
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v

A 37 didegausnasegSutndeniiuvangndianiag (S7)

4 4
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(n) feudnuAuN3d

o

(V) nARANUEUNTE 2 Tu

(A) MAIRAANUIAUNTS 4 Tu

9

(3) nasdnnudumsd 6 Ju
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4.3.2.8 ANWarU0II0E199 NN UEUTAUsEY SU W Ee A
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U@ Uu A9InINg 38
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a

(n) NAUAANUIAUNTE

9

a [y

() MAIRANUIAUNTE 2 Tu

q

£z bas / 1v:15:TT S9522T8T :A284 / sisayl £01008v09 s 1sauL 1 nea ]I

(A) Na9RANUIAUNIY 4 TU

q

(3) nisdnnudumsd 6 Ju
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4.3.2.9 nsasunlasvesiifogsangaiuiiusadwiniudy (S9)

! o oa a N6 a ] S H £ o d'
NWUIN ﬂaﬂaﬂWUﬁaumiﬂﬂiquﬂqﬁiqﬂLLaSﬁqiLLﬂlquaﬂﬂiuuqaﬂa\‘l U'ﬂ:ﬁmu ANAINY 39
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AN 39 UIA9819UTNURUNIUDY (S9)
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(n) NOURANUAUSY
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(v) ndBaniugauvsd 2 Ju
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s o

4.3.2.10 msildgunlaswenivinedainganuiiusin ewds. (S10) wuin

a 1

AowfuaunIdUsInaameassiitutiogeavuIwiy dTEReIYY LA endRIndanu

a a ¢ Y] a ] S 1 & Yo o ad o a'
‘\!ﬂ"lﬂ/ﬁﬁ 6 YU ﬂiuqmﬁqﬂiqﬂluuqaﬂﬁﬂaﬂqﬂLﬁu'l@l?jﬂ u’]llﬁL‘UfJ'ﬂﬂ ANAINY 40

(%
o

Ml 40 feg1eangaiivinusan ends. (S10)

(n) feUAnNUAUNTE

(V) VAIRANUIAUNTE

q

e

U

a

2
(A) Na9RANUIAUNIY 4
6
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4.3.3 USunuanusedlisannuilRu (Blue green algae)

N1snsI@eUamNeElsnulRuluuran doukasndrInnIsiungy

v [

fgauw'%s‘] ATINUY L‘UummLﬂuuaﬂmuamﬂmsmmasau i mmﬂmiaaaﬂaawamsm
wuulduas L‘WE]G]ﬂ@?ﬂﬂﬂﬁﬂﬂﬂ?ﬂ%@ﬂﬂ@ﬂﬂﬁﬂﬂiﬂ mmawuq wanslALILINAUNS IAnaeRUS

9 9

v
Y a

ANNTOVINANEAAURIEIUTIBLAZEUTINTRS R ULlAYEsEINTIY BnVisdiaNnsaUsuanInn

ItauYuanad Aty vidInnsiudusdanamenugI vl luwvaailau fanmi 41

, 3
3

r

e,/

B

A 41 SnvalzgamIeEBReILNNINRUIINNTdRINdRanTIAukuU YA

o

(n) SNuUTANIIYATLD LLﬂlIuW Lquﬂaumimmaw’%é PEBNUS

o

o

L= U

() aﬂ‘lﬂmuﬁﬂ/ﬁ']ilﬁlfﬂ&]’]LLﬂﬂJU’]LQ‘U‘WﬁQﬂTﬁLWNﬁ]ﬁUWi ANANYNUG

9
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djUaduseNa uazUalauauue

'
1 [ a o

nsfinyses Msvidaundsanusingnisalavsivasnislalddiunid §Ide

a

Adun1sideluiuidaunuuns Jaudnveuuny uduideBannans (Experimental

Y

Research) f3delawuinisasy efusena uavtaiausuuy Lanail
5.1 @5Unan1539y
5.2 8AUTEHANNTIIY

5.3 UDLEUDLUY

5.1 a3UNaNIsAY

n1sUndaudeainusingnisalansieasnialaeldadunid 3 ¥l lawn
Pediococcus spp. Pichia spp. wag Dekkera spp. @unsadnanisundeludainuuasiilana
[ & a I 1 < 1 a A L4 U [ 2 Y a G IS3
ansigauan fie A sdunsa-ang wazgamgil duulliuendndudinnsldadunsdluds

WNLUATINLI 12 Ju egslifivedAymeada (P> 0.05) uonaint Alulasinazlunsy osals

=

Wosne N5t vosudalviuass wazUsSuiuraolsias 1o JhunltlanaInaIaInkIuy

a o w

nslygaunsdludunuuasiiuiu 12 Tu egrefidedrAgnieada (P < 0.05) Tudiudsnu

9

sanBauazateluun luanilil 7 uaz 9 gendnaniidu egrelifidedAayvneada (P> 0.05) uax
AAlUS Ay Tuualduiingundiniiunsldgdunsglutunuuns 12 Ju agned

HodAgnsada (P < 0.05) uenanilillodinsiznussansnmlunisuntaudndeludunuuns

a 6

lngldadunsdnuinsednsamnsindngegeiiaSesas 97.37

5.2 8AUs18NANISIVY

a &

NNTARAILAMA NI NBULAEMAINTEUIUNTUITANTINNLAENG U UNISAR

[ d' a

anevug 19 10 9 wud eamglideidutedundnddy Wemngamgiiilunsifives

NNNMEANAFINANTENUADBRTINTAULATDINNIN Uagaun3d Tngauniinvanzaunls
aglurng 30 - 35 samlgAldya ULazaINN1INTIVTAlULMAIING 10 90 wuddlgungileg

9 Y
v

T3 29 - 35 esrwadea feoldinlutneaumginmunzaudedsddinluwa s wagly

oA

dawaran1siinusingnisalamsigasnss Weiansanaieyludunuuas wuitleoy

Y

'
a

Tue19 7.5 - 7.9 Ma9ATLezIaIN1sYIN1501979 Faduavunzaudnsu aaddialuwas

UTIRATIUINFBNIANUIINGNIslamTIEas NSy isiwesinluilienudAydmiuns
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AnUsingnisalamsieaznss fe A1eandiauazaie (Dissolve Oxygen: DO) Favdu
W5mesndamansenulaunsedayusingnisalainsieasnis (EPA, 1985) laea1nnis
niainAeendlauazangludeunuuasiavan 10 9a wudidlmegluyie 4.5 £ 0.2 89 10.8 =

0.35 §aansumedans tnelutiaiusuAuty NUIA1eeNTLaNaza8liAItesnIn 5 Jaansy

L%

QAdaLas

'
a =

AOANT TILULTAIUIAITHAIDNTLIUALAIBUINNIT 5 TaRNTUABARNT (WLIVU!

>

LAz S NYIAMAINEIINAOUWNIYIRA, 2535) FaTuarinansliiiudtuna s dulinan 1w

(%
a a Y

wandlornumaifsgdunas shlimeendauazaeluiiiuty adidesmnngueaunidis 3
ia aunsndilvansuuamiedownuiiuld shldeendiouannsoazaisasgunds
ihldundu

Tudruvesnisifiweslulasoutiu luasn (NO,) Betdusunuvedlulasiau
idesanlumsairsdunavesamioagddlulasiauluslunsm wagdTunameanealugy
yoseslswean (OPO,P) Fslulnsiaunaseanesadunsdnesiddyfidmansznuse

uwasn (Ansari and Gill, 2014) nszgulvifigtiuazavsiainnisiasgivlnegnesing?

' [
[ LY =

dsaliAnusngnisaiamssasnss iy JednsRnsanludlunsauageaneda @
mendranmsligaunislumsiamstiluSunuuad dmaliviinalussauazesllea
winludaunuunsanas waztileaanisainsiinusingnisalyInsiiadu Tneldamduiug
sswiaiinalulasiau uagvleaneda fulnsuninisafrawaavitededdddnsdiunes
lulnsiausiovleanasa Ae 7:1 (WAITI YLaUD, 2560) Feluundetnaunsavadlai
lulnsoundenearefamuannaudndi liiAiausingnisaiamsieaznis arnuanis
Ansgit wuirdwnuuasilulasouduainandnivih lfiAnusingnisalamsgasnis
Usinaeshunsauagoslnean danuduiuslagnsestuuIuiuaaslsilad 1o duiu
asddninuluuwasineuiivvieamiennuiia (Niles et al,, 1996 §1slng fryaaly auns
UszAn3 admn Yayey wazAsanwal 1y diiies, 2560) lnenuinUsuuvesluinsanay
oelrloanlanasduiusivuiuunealsiladianas dunansiunasdneufiviazaudu
Srununnuinainildandauas dwalwifunuueslatu anulusuawosiuiuann
Junaeficeendiauazansluthifiuy
MnmsmsAnmanunsaiaanmihsaznisuinsiamsiideluduiuuasyiili
niuhnsinlnngamaieasniwesiunuuesifinnnnisUdesindsyuruiinlulasiou

waznoanasaasdlaunuuns i lrluiraniisime misuinfiune Mldamsiedulaeend

Y

59599un AT g unIousilunudnasefn 1z A unuIL U USRURUY FaRaain

o A o

= Y v I3 Y a ¢ a Y]
n1sfnwranuisaduiuladn lulaskauduanveudnivinliia usingnisalglnsiladuy
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& o = !

Tudawnuues Fanendinmvd@anugauniddadonateiug wudn aanmuiludaun

1% '
a o 1

uAs AU lneazmiulaannAUSunaeendiauarateun MRuuINTuwariiaiy 5 Jaansuse

1%

AN ALAINSIINAANUYAUNTE kazn1I1TNOTVRIUIAN 9 NINATNSFIUINABNITTAUN

Tudanuuas FanenainsRanuadunidasan 4 (12 Ju) waganuyurasiludunuuns

a a ¢ al

anasodraiulatniau sudwan133Asz9A1 R = 6.275 A189EI91NNSBANURAUNTET

1 a

PN Y @ 1 a = 1 a A PN ' a a
amawLLamﬂwmmwsmmluimLamiumLmuumuﬂimmmlumnLﬂuwamamsws@muim

'
a [ A

vaawnasnnauivludawnuuas Wannsaagdlainisldduvsdnandentaziiunldlunis

[y

WerluBnuwmeniivszansamlunisdanmsdndeaindsngnisalamsaasns

5.3 YaLaUDUY

[
[ ¥ [

AN5I98AS9Y JUatauawuy A9l
5.3.1 UDLAUDLULLTIULEUY

) ! & Ao w ) Y] | )~ v 2
Tawnuuasiiuaarundrdguesdaninveuunu dnslduselovilaonseain

]
al 1 1

Uszyvuegoduaue naduanuiiviesiien Minneundeula arufu nvsdnluanunds

v
A= A o

nululszinddfgreanin mewsiddidndunzdondanisuilulunuunsodissiaiiion

1Rga10190AEUN15N8 AN LA UL TUNITAINUANINTIUNT B LASINSTLNEITDINUNS

o a =

audnuninensihludauiuuasszrinnasgiavyssrsunitiuseunduegusiiusoud

'
a a 1

LAuUAT Usenouduiealinisfinaiuysuiagaunidandanalenugniogludaunuuns

Y

\eRamuLaraTIvaeusnaun i ludwiuuasliaun wasgiae

5.3.2 YelauowuB iU UR

(%

5.3.2.1 9nanwazvatawnuuasmidudaiideluinisanewmiii vialvnisidy

[y v

AUnIIARERNaIeRLEiL dosduduluITuLaskwIRwNIiuUsEaVEIigauvIdaunse

9

a

wnsnszanglemiiadannuues Jadosoderaiderulazinsajuwsslunisiugdunid
5.3.2.2 nsuntadynidesduanuisarilalae 1) iAuverseudunuuas
nrvaeulilviinisUaesvendsatluls 2) yadnaululsiuiwdwdassuiaiiounuis

v v oA

LUiR93195m0m15 3) guiludeeeniioannanseny wag 4) YAasnnas emIniviivuas
Tminfinisanew nyudew wasnisunlelamissesenn vinlalag 1) ynasndnuuasiig
d‘ o L ! a o d‘ ! L 90J ! L2 96’ =
Wefdnnznauiiide 2) d15190enuuuiiiedtevietesiuiivian uazdesiuunde

WAz 3) d139909NKUUNTTENBNUNIIINARBIYAUTENIY WV Is AL A ldALLAS
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5.3.3 UDL@UBLULLTIIVING
5.3.3.1 M9IveaTall andunistunundanuues Saiaveunny Fadutain

A g & A LY v & 1 - ! Y a 6
%UWWI‘VIQJJ WLUUWUVI?@Q?UUWVN‘U']WQN%U LL@ShJ@Jﬂ’]iiSU’]EJ‘Lﬂ@Bﬂ ﬁﬂNﬁi‘ViLﬂ@Ui’m{]ﬂ’]im

&

amiedensy Bansdanistaglddunidandenaeiusluaiell Wuwwmilimunzause

LY H X AL 1 (=3 v aaa L S a
N159AN15U T UNWAL E]EJ’NI?ﬂW]@J‘EJ\‘I@J’Jﬁﬂ’]i"mﬂ’]SU’WEJﬂ‘lfia’m‘ﬁa’m

a6 <

5.3.3.2 M5338A591 THAunsdusanaAndonanenugudn 3 areiug Lawn

9 9

=

Pediococcus spp. Pichia spp. W&y Dekkera spp. lufuniunuunas tielvnsiuig

e

®

& = =2

UszdnSnnvasgiunsdanidenateniugainanntauiy Jsmisinidelunainvaieiium
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