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Abstract

For the isolated dominant plankton species from water samples of aquarium
plant farm were found Scenedesmus sp. The ethanolic extract of Pofamogeton
malaianus and lpomoea aquatica toxicity test with the dominant of (Scenedesmus sp.)
and varieties algae were applied for the antialgal activity. This testis a 0 — 7 day’s algal
growth inhibition assay. There were 5 levels of concentration at 50, 125, 250, 500 and
1,000 ppm. And control treatments were water and ethanol. The growth of
Scenedesmus sp. was significantly (p < 0.05) lowest at 1000 ppm of ethanolic extract of
P. malaianus in the 7-day assays. There are 33.00+£0.57 X 10* cells/mL. At 1000 ppm,
extracts of P. malaianus inhibited 88.38 % of Scenedesmus sp. growth. While, the
growth of varieties algae was significantly (p < 0.05) lowest by 2000 ppm of ethanolic

extract of P. malaianus in the first 5 days. At 2000 ppm, extracts of P. malaianus



inhibited 100 % of varieties algae growth. The growth of Scenedesmus sp. was
significantly (p < 0.05) lowest at 1000 ppm of ethanolic extract of /. aquatica. There are
72.25+0.25 X 10" cells/mL at 7-day assays. At 1000 ppm, extracts of /. aquatica
inhibited 86.32 % of Scenedesmus sp. growth. While, the growth of varieties algae was
significantly (p < 0.05) lowest by 2000 ppm of ethanolic extract of P. malaianus in the
first 5 days. At 2000 ppm, extracts of P. malaianus inhibited 100 % of varieties algae

growth.

Studies on fish toxicity (LC50) by P. malaianus and /. aquatica extracts were
tested. The 96-hour LC,, of ethanolic extract of /. aquatic on Xiphophorus helleri,
Pterophyllum scalare and Aulonocara stuartgranti were reported at 10.45, 2.02 and 1.05
mg/l, respectively. And 13.14, 4.26, 2.44 mg/l by ethanolic extract of P. malaianus,
respectively. The ethanolic extract of /. aquatica had the highest toxicity to A.
stuartgranti. Study on shrimp toxicity; the 48-hour LC,, of ethanolic extract of /. aquatic
on Neocaridina denticulate sinensis and Procambarus clarkii were reported at 11.46
and 16.73 mg/l and 29.98 and 33.86 mg/l of P. malaianus, réspeotively. The extract of /.

aquatica had the highest toxicity to cherry shrimp.
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Chlorella sp.
FratinsguiedduounarinGungui lddudivans 1
Microcystissp 2 Gloeocapsa sp.3; Synechococcus sp.
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1;Oscillatoriasp. 2,Lyngbya sp. 3, Anabaena sp.
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M2in 4 TUNEINIIMASLY %@uﬁmﬂmﬁﬂm%‘ﬂ S.D. 3 TAna
mmﬁwmLLmqw%ﬂmaLﬂjﬂﬁ'ﬁ'Lﬁuiﬂﬁyﬂwmdwmsﬂu 4 3
’Lumsmuquﬁlr’ﬂ’w aaaailu 0.42+0.076 (AG80- A800)&1MFUM.
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Taqiiunaianssalfiinassenlgfinssaafmuinduiiasannesaslfitingasnu

1 ! 4 & 1
Mfdszaunnusicluglan uaziiunionialuuassredszna wesnslfiunhfion § 3 ngu
THun werau 1M (Submerged plants) 1w Tddantua wmil wesauldadaunadanin
(Amphibian plants) 111 Tunne awgeu wasiTT1897 (Marginal plants) Wi GnidawAS
= = ' ° 1 7 o o o = = o = o o =
waxNle Tenaud ndnazfiasiinssldniAsaunAsa wasRageunfneeniinany
ag/ o = P o a pR Py
a191szannd 3 Be Wanndgnludediusnilaangeaeniniszunns 30-45 LuRumg 114
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v = n!l =l s :/l = s =
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a a o 1= o Dy o o a A all U@ ar ail
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(Chaudhuri et al., 2004; Erhard and Gross, 2006; Edhard et al., 2007)
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wesauldiudemuanerizunasnande 1Euwd wesawldilfin (Submerged plants)
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WunssauliinnfinasdgiAulaag 1fun Ssnnnzdasuiuauléien uaafuuazly
wrryALineg it wesauliinduilanunsagefingesndiauuasiingeu antin lilaamsa

wu Edanlua wmil 1aq wesauldwmilann (Emerged plants) lunssauldiinniinag
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= = 16 oy 1 = cb = o 9 = 19 Oy 1
WinAuneg LAt unsdauuasinamiiauiunedau Inadisnuasanfuasya 6 w10
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=l
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a8 ANALT91 WesoullATILNASINN (Amphibian plants) WwnssnsldindinisiasoAule

1A a u” = os’ dli’ & ow 1 dy o dll ¥ % ug; c’} =
agUTInTNUNTaNN AU nesuliinguiiannnsalFfuie ey livaluiiuasuuun Taed

=2 = 1 ° ¥ 1 2/09 L4 1 = o |
PNEARY daua1vresa Aued LAl wardiuunaesdnfueginiiatin wiu lunie asgeu
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wazfameiii (Marginal plants) Lﬂum?miumwma‘mﬁ?fylﬁuimﬂﬁmﬁq ‘1'7;@:34 Fauuas
Sunzinany esngeulaadluBeiumulii wu fnidauss wesmfly sinfnlugng weg
B (WY, 2552)

feNﬁﬂa‘:ﬂﬂmjfa\mﬁmﬁﬂﬁﬂqw’ﬁium?ﬁuiﬂﬁWﬁ"’mﬁwmﬂ‘nﬁm AINN1TANE1124
Wang et al. (2010) NUIINITEAARITINNN T4 b i Potamogeton malaianus W&
Potamogeton maackianus 698 ethyl acetate HeasAdsenavany phelonic acid, lactic
acids waz hydroxyl fatty acid mmﬁﬁmnwa‘imia’iﬁyﬁ Convolvulus arvensi HaaAlsznay
189@19152naY phelonic 20 1A Laz alkaloid 8n 8 23iA (Shoker and Jawad, 2013)

& } 4

mmﬁmmﬁﬁmwﬁﬁﬁqﬂ%lumsﬂ"uﬁqmwé'm 1 AN13ANEUsLANENINIRIANT

897u%1R 5 $8m 1AW Chitosan, Polylysine, Berberine, Betaine wa e Stachydrine W49
Berberine dnunsadudantsidnyifuineunasimeuiiald Li et al. (2010) Mulderi et al.
(2007) @safnanwesasliitin Stratiodes aloides AaRARALTNNANTUNEINEAFILTD
é’uﬁmwm’?ﬁﬂgﬁuimwémﬁﬁmmmj'\ﬁu Microcystis aeruginosa Was 814381287
Chlorella spp. W& = Scenedesmus spp. & Lo &y Feavinadidaounuiagy
Synechococcus elongates Wang et al. (2010) @a12@7Aa AW ssod bil ‘L{’\ Potamogeton
malaianus WaY Potamogeton maackianus RafmBaginaunrady E?%\'m'ﬁm?fy s
mwéwﬁﬁmmuﬁzﬁu Microcystis aerug:’nosa1ﬁ Az Shoker and Jawad (2013) @19

& ¥ : 73
aftnanwssldivn Convolvulus arvensi usiannsiasayifulna nsrad@aqunutin(u
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2.3.1 Aan

AlAUNTTaANuNANaRS Patamogeton malaianus Mig 128137y Pondweed A1

AUl 3 uuy Ae adiudumin (Rhizome) agluaulfinn arfunidulua (Stolon) Waevan

2 v F4 1
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1 7 9
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9 k73
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artugauuniinatANiunIa-AERMdI UL s AL AR dR g AL

b | a

suaresingAunazisnainlpedadumanidnasatssAnsnmaensruaun1sHARLAS

2
ar = s 1

HRRAAT LABNNINSIATENFRatneR Tl Aud Aty Aeni1siinLsr@nsnnaeenisata Laiun
% g ' o = v a A iy o a =
NNFALWINNNTUARIALNS Az REARINIUIATIARINITNNTAaN AU T R 1T Us2ANE AN
lunsafpuaznisuen(@invassyauazaudaisaummnaAansuazmatulatl, 2553)
2.4.1 NNIANMAILANIAZANY (solvent extraction)
[ m:ﬂl 1 - = =
diunseuaunisuanansiasanAaanianiindarsdund luigazaiunsnazane
15luansazana@uyise (organic solvent) UNNTHAMUL LANIUAA LUNFIUDE LAANATAER
= [~3 =l =l & e = = &, = = 73 | ar
s lAu N 1wWuTe aweed (lnsaanase?) wnia azdmn wusy Ieeddnislunisansa
0 T L S L VIR R o ; a &
A1798NANNUBIEHANT AD UL NINLAILAZUARZIREANLT IUAITAL AN BUN ]
A kﬁl a!il 1 173 o 1 a = &
(organic solvent) sraizinanuile iWalaasliiansadinazaiseanuiegluaisazaredunse
P o & P P R ° Y o , o a &
wasNuAInrasuannnitaitieftean ihansazaelilliiunszusunisnauiiqaifen
f-‘il o o = = & di 8 clld =4 1 o (=3
TUNNzANTURIATa a8 Buyd aliianshieqaihennaussmauanaaaanly faz
o a o Iy aal 'y ° a e
ANUNTDULNANTANADBNANNATAALBUTITE LA TAsRTn1sldaeninisuaiiatiafanau
dll 1 é: dly dlq o o 1 rall o e = = rn:i' o ©
AT LA NNUN I AUHATEUINUTAANAZANANTAN AN LA TRZA L BUNTENLTUFINALAE
lradanuedltnisannfaa@a19aLat (solvent extraction)Aa ANN1TDLENAYTARAATN

9 1 1
Wadleagliunnngn3anienau (Wnen, 2551)

] Ad ] :J’ as 3’ o
2.5 ANF1aNANAABNTLALINs Tl L lussuunAgu
2.5.1 A8

[
o =

awmiedsadgdsamatsuuy Ivaaasinaa (unicell) Taladl (colony) uazidu
a1e (filament) wandwmadiaaidalnlaiineanmaaunaliuazladls wonddduduansi
:: Ail 1 1 = oo =la = o = = = 1 Ad‘
nanuanuanauasliuanuaus amiedidaitordsa 1 SuideuneaiaiuInndn 1 wang
= = 'S s'csddd 1 i o 2% dln/ b2 o
AMUIAAZHARINURANNALENTIAN (eye spot or stigma) NninnFunaaudagdelilfauan
runaamieddeafininneiuanieduntuunudoasigydiulalFadalwinasuas
0’/ [~3 [} 1=l & 1 & t:lla al v 1 ] = g/ = =
unthuusiazlifiaoufituniusean nwndennialnflatuainiadun Guenudan
1 a oA 1 ar = ] = = 1 e 1
sUfauazauinredl@aasreduninainaiuiie@deofinuwevanliun

Scenedesmus sp.Waz Chlorella sp. Wufin



Scenedesmus sp.ilunguitadauau 2-4-8-32 wad guiemadidunuugi/ld
sUnszanasthamewizagld wadBastulnaldfuiruneiu anasnduunqimaniise
i % 'S = | = e il .qi' s
2 unq (Uu-019) edamadenaizauviseiinum Wuuazdu drselsnanas 1 uluaghanas
(i 2) dousnniluunasineunnana arduegluaniwiigunimliunats nguamine

= = - = , | | o A T w
ﬁL‘iJElfJLLWﬂx‘]ﬂEl’ﬂuaLﬂlﬂfm'}ulmy'mﬁ’ﬂﬂﬂuu’mﬂ ﬁ?’ﬂuqﬂiuLﬂNN’]ﬂuﬂ

ANA 3 Scenedesmus sp.
= L o
NN www.protist.i.hosei.ac.jp

Chlorella sp. \Hluanuiamadinenddasinuluinas aawaanduaingne
0” = 1 ' = =l e =l =l < o = ' i i oy =
anlunguamineddsarasimeaizunin sneuznadviegdld wuldauuwaaian
aranafialanuiuiundn 2,500 dutlaseiraardauiaduniududnansleszunm 6

114 1,000 fiaflumsizawinAudARe ALAITaINY L]

J‘ﬂ‘wﬁ 4 Chlarella sp.

=
NN www.dobrakoupe.eu



2.5.2 @TUSILRLULIUNN U
anwmzlnanalufmasidu Prokaryotic cell Aalifiitafiufialnfaa

arsugnssunsratelulatawanadn auduwwegdrdgylinanisutanguludainimnindy

v =

awde AandunguuuaiGe aglu Kingdom Monera WasarnnislifliBetinilanaea

9

1
=

n|/ dr_‘d [ " = sHa A cy = = = =
nulas uazidaizanlngdn Cyanobacteria AauuanFeAunuudu uiuahBafiainis
a or (874 2/ i 1= 4 & =4 = dl [
Wian1sdaaszifaauatti wiliilassassueasnaalsnaamisenanaiia daussasaadng
lunisdairssisauasniiaui uilissadngae aselsas watualsiuuaulanas tn
Tadsvisu Wladau uarnlaloaniu nsvaneed lulalanaraduin ikl &8 @aowny
Ruamsazaniduanfulamsnyszinn Cyanophycean starchiifaimagissnaufaeans
2 ] o o=y dt v = dll 1=l|
Peptidoglycan sinsannesiamadnsdelaseaiiadly Cellulose lifunaiaaanlun1sinanud
k74
wideaullsladaurssindnsasramaaniAsduluany 1y Heterocyst akinete deadcell (i
Winigad usduaziulvals vise nuaninwanden Iuduaindinisduiuguuuldendama
Tagn1sudauyy binary fission a1n1ie 1uany WEBN1FATINTRANARAIUIET

1
= =

NN e T UMicrocystis aeruginosa a3l unu AT Gualianilalungu cyanobacteria il

8
aa A o

AaNTRdaunilanilauitaunsodanssiuadliuazid@atanin{u (photosynthetic
. = =l| (= o 2 nlf ' U‘y =

pigments)wsaflaudaulun Faniudn Blue-green algae wuldvialumuunasinanineas

WuFuuanludasanATeu T9amsedi@aqunutinitiy (Blue-green algae) 413190

HARFFNAENTTa91 microcystinsiay anatoxins Iasd1uinaazlasnlaaaaisi®aanann

adilagaduan MnsinlEuneamieiduegfuadesiie iy unaniniea

uazdoulnnazwunisiiafirassd e ddaawnuinRuldludndinaai i lnandaly

2 1
= = 1

= o & © [l 1 o u’/} ' 3 dy ! aa
vira ludndinnenAeeg luuna iy amielungui eguatuanauan uadanand
e1udin i aWwsednd lAun ana Anabaena, Microcystis, Nodularia, Nostoc Uaz
Oscillatoria TaazinIwuuAIatamiediaaunuinfunguildiduwduana( ami 5)

uazsatiamMedilaswnuin Runguiduduana (i 6 )



= ar i 1 = = Dy = 1 dl i 2 . "
ATAN 5 lﬂ’)'ﬂﬂﬂﬁ@’]‘ﬁﬁ"‘lﬂﬂL‘llil"éLLﬂ%J‘l&’”lL\‘iNﬂﬂNVllNL“ﬂul,ﬂuﬂ’]?_l 1; Microcystissp 2;
Gloeocapsa sp.3; Synechococcussp.

N http://www.vcharkarn.com

A 6 fetamieRiBuownum Runguidwéuane 1;0scillatoriasp. 2;Lyngbya sp.

3, Anabaena sp.
YiNN : http//www.vcharkarn.com
2.6 NarR9RIsANANWsTalAansIas aAulnIaEwine

nnsuquaesduitgnaliiinaiugo@aniaAsygiaat19aguusesianis

9

1
=

¥ @ 1
wzReedRduuaznisafiunimisnisdssausiinanssnuidAtysedauanfanuas
& 1 = ra] d[ 1 & A o ul/ = d' [ 9 =
QINNTRINY 1 NNTUGNTIAUILNARNAUN NN asAiTauiinseisansfiunna liihn
o Al \ o o PR PRI P - & oy
nsiagTIRatnsiuiuTeslauardaliadineu lnaanizetinegelunnan wudgyuives

=

9
R ER L EI N PN TR ITRT A Microcystis, Anabaena, Oscillatoria, Aphanizomenon Was
. P < nlg/ 9 =l @ £ = a;

Nodularia \ile 39 Hld T nsAunuuaznisseandliansainsssueia lnenatanuiiay

1 dl [ ng’ ﬂk’ = = A=§ 24 &t i ar I'g

povpnauieniudusmelussuuhdaduniafenvaniaesnisld algicides 4Asi
= c?: =l I o =4 d”
Uszwalnalwe@asauiainivaana Polygonatum wudngnsainanianadl
fudiniaasiiuinrasaniennasldvataais iuRe UL Kim et al.(2006) WU31
A1781AA N84 Polygonatum odoratum var. plurifiorum aunsadudeninadeyiivin

18981938 R 1889 C. vulgaris Taatiaandt 10 % Nae udindy 1000 Faanfudednsg



=

'aﬂ"m'li‘ﬁWmmmﬁmmmmﬂ”uﬂ%mﬁm?mw Wulnuesarninalaanluuyaiife
M.aeruginosa 7220, 67.9 uaz 87.1 % Anudindu 3.1, 6.2 uar 125 aaniudeans
AANAIAU FININT 7 LATHANITAN A Potamogeton malaianus Wa% Potamogeton
maackianus W Eutrophication fiflu@nviteToymAwwandeniinauseiign n1sfisnisugs
TgenTuuyed Bed Ty lumsiaa1y eutrophic 'e‘i'NLﬁuﬁyﬂuﬂzﬁyﬂmmi%ﬂmaLﬂuﬂcgmﬁl'q
I@ﬂﬁﬂﬁmfw@i@m@mmw Lﬁmﬂmuqr’ﬂ"\uﬁummé’auu,a:Lﬁﬂﬁﬁﬁ@@ﬁiw;w,t,mwa‘w:eﬁqu’mq_j
"JJ'ﬂW]:L@ﬁ’]Umfﬁﬁy@zg’ﬂﬁﬂuﬂ?‘ﬁLﬂuLL‘Wé\'Qﬁyﬂa‘lmﬂ?"ﬂﬂ’]‘j"ﬁhﬂ’]i‘ﬂﬁﬂ’mﬂﬁ‘ﬁ‘uLL@::ﬂ’]ﬁ‘Lﬂ‘l:?ﬁ]ﬁ‘
Potamogeton malaianus W8 Potamogeton maackianus Funesadléiinamun m’l,‘lm;'l‘?;wulﬁ
ludlnzwaruuazansislulszmanaue Funzdusan P.maackianus Lﬂuwﬁqmaﬁuﬁ'
Taausulunziagnunanefumiadiuiin nans ans seawiinuesdreduiinislsfunaang
ansannfiaf danasianisiaiey Fulauazsruunisdaasnzignsfiiuayyadaszaas
S. Obliquus TaEMARBINITBEFINNY annnisnaaanusmssadliihunsriingnansa il
n1rALANNTsasTy AL TATasausalag Wang et al.(2010) Wudnansanaaniaaiunsn
gU&ﬂ@iiﬂﬁLﬁuiﬁ’ﬁ'ﬁluﬂ’]ﬁ‘Lﬂ?‘@L?]'LITF!’H@Q M. aeruginosa fémanasdiuda 53.5% uax
58.1% AN P. malaianus Wz P. maackianus ANNANEY leaanudinivaesansatawinfy

60 NARNFUFABANT AININD 8

20 g8
% / G (Chiaretla wigars
& J M Aicrocyshis gaerugingss
= &0 /
E /
€3
k= ?,?
g~
£ /
8 30 - ,‘f
I
= :
5 Es .
a .
1 10 100 100

Concentration {(mg L™}

nWH 7 arsanaues Polygonatumodoratum var. plurifiorum Nuasani1siasy i lnaas
Microcystis aeruginosa Wa¥ Chiorella vulgaris NN199A 4 FUNEINITNABAS
YayauantAnlade .. 3 efyﬂﬂ"a’mﬁu’]l,l,ﬂu"ll'ﬂ\‘]LL@QQW%T@QL%@ZW; Fulndauly
szwdannaiu 4 5u lunsaueui nasesily 0.42:0.076 (A680- AB00)AMEL
M. aeruginosa Wa¥ 0.834+0.105 (AB87- A800) &1M5U C.vulgaris ﬁyu'agjﬁ’um
nsamAnauwasly cuvette(1 a. X 1 3. )

#3711 Kim et al.(2006)

10



25+

T
—_ 204 7
: Z
“E% 154
é 10+ ¥
.;_%
5 4 /
L

\
\

4 Control [ ] Potamogeton malaiams
Potamogeton maackiamis

7
/
/

¥ 5
MW 8 NANFEULIRY DNAAZTLAN LIWRIUAN P. malaianus Wa= P. maackianus L&5yU
A17:110a0 72 T2l Lmufﬁfaﬁmwmﬂﬁwmmmﬂz’i@aﬁ’uﬁ%ﬁmmummgm
=
A1 : Wang et al.(2010)
a} 9 1 & 9 4 1 k4 n!/ = s ug[; - =

anilinanalidnsfudinesliiinunssfinaunsadudaninasyiuinne s

anusnelld Wu et al.(2012) Aufludnamizuien lEnaasetinsndnaugauianndae i nng
+ 2 9 1

uaauazin ldlalunane mnsdssavinefidaounuin@uiaoudingiu 1.0, 1.5, waz 2.0

dAaanfurieans Tnedd paper disk-agarplate methodiazspectrophotometric method 71414

wala

{uaan 7 94 wuda asaiaannsndnauaatnsadudgsninasyivineesavie LFAR

ANMNENEUNINNGT 1.5 HaansUAaNaaanT AININA 9
Sy 4 —5— 1.0mgimi '|' I
—— 15mpwmi
—a— 20 mgm

Chicrogipdl a({ ngl
- b 1

oo

H 2 H g M 1
Time of incubation {days)

D & [l
nwi 9 Hansduesamienlfiainaisaindnauson; A (U ; muAN waz A1easain)
waznauamstsununaalsiagaes M. aeruginosa

17‘134'1 : Wu et al.(2012)
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A9AARAINUNIINAARIT89 Nakai et al.(2000) Taeild Myriophyllum. spicaturn T4
i =y ﬂ‘y =.il o :g = = 1 = = oy =
dunguaesiann natusadudanisasyiauinaasamiadidsaunuinFulag M,

k2
aeruginosa neuselagansans hydrolyzable tannins eugeniintiaz 1-desgalloyleugeniin

a

o

1 &
uazansanaAnddounanaadindnuausaduganisiaiuiuinesa g M. aeruginosa

2l J 1 o A
LFRndnguacuan fanwdi 10

Biomass [cells:ml|

M 10 ﬂ’]?ﬁuﬂ!’/qn'l?lﬂ?nglﬁuimﬂ\i M. aeruginosa Tneidaunausing PA, GA, CATECH
waz EA drydnuad (0) AuAw, () nanTnaiy

#u1 : Nakai et al.(2000)

WBNANT Zuo et al.(2011) AlEAnnnsmaaeslaennsainaisaniaaeein Tnelden
Wain il Eauinseuuaz it g lue v sdesanniedidaaunuii Gy A aenudud
18941991119 3 AD1UL eutrophication , oligotrophication LAY mesotrophication #1541
indin 10 - 40 Dadnsusiefiaddng ThavnimadeufuamieRiTaounutinGu 4 szay
‘nmmwﬁm wuln Aa Lag phase, exponential phases, stationary phases, kA% death
phases wurjﬂmmﬁ’ﬂmm‘i’ﬂL'f]mﬁyﬁmmmﬂ’uﬂz\m'\m?‘m,LﬁuimmmﬁémﬁL%’zmt,mmfﬂ
Sulégendn 50% luanieziianuiradeunauazatnsineanis lnadudelialy
oligotrophication WAz mesotrophication Fan il 11 @anAReITLINNIMARDITRY Pakdel et
al. (2007) Tnsataiaaesin 2 15 A9 Chara australis Was Potamogeton crispus Ragiial
n1uaa gu E?”qma‘m?tg WWulnaaaaudne Anabaena variabilis Wa e Scenedesmus
quadricauda faanudindini00 wlasans taadanaannu3ans clear zone ANy lu
Petri dish Ww A. variabilis gnéudaliaanansanaainia 2 1l WeuSuufeuiuga

AYTUANWATS. quadricauda ( ATWA 12)
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1.00 7 Oligotrophication 1.00
- y Eutrophication
0.80 0.80
o beo 0. 60
R IR
090 M aeruginosa 0.40
0. 20
A 0.20
0. 00 0. 66

LP fi® Lag phase
EP fiD Exponential phase

SPfi® Stationary phases

DP 8 Death phases

0.20

0.00

) [
NN 11 HaT89a0NzasRan st usInnes AL nTesa e lagansannann
A. philoxeroides

ﬁ&n : Zuo et al.(2011)

% of cleared mrea of Peirs dish

Time ([dovss

174
o o

AW 12 WefiFust clear zone 984 A.variabilis WaY S. quadricauda NeUgasqt@sanA
QN C. australis WAL P. crispus

ﬂaﬂ : Pakdel et al. (2007)
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un 3
Cd oy
aUnIniuazInnIg
= ; i o 5
3.1 msdrsraniinuasarniglutiaiwiziageanssalduiwdansnsns
v i d £ 2
Wusatinazamsenidulym ludemizsdeamesaddinaaansmsns diun
= A:i ni ° = o ug: o d” % dy = qr o
Anrilafinunnfige auu 3 1in udsaniudauenidudedidudedqns (@nen, 2542;
anm, 2543) e linaaeuluie 3.2
s 27 ﬁy 1 s 5‘; 1 [] c;’ L4
3.2 msnegauasanaaInwssu llinAansgugssnselutiainziaaans saulal
iuazlsadaunssaliihramangasinenmaninslseus
3.2.1 WNWNIINAREY
AAYANAADILLY CRD Usenaufioe 2 N1sNARDIEaE N1TNAADIE LT 1
o 1 =i| ' = | 1 4 = o o
NARBUAUAUIE Scenedaesmus sp. Mdua v esianuiuen lFainisaGaunssosliitn
nssnARetiand 2 nagauiuamsavatatianiialulssGaunssasldnn
3.2.2 EnsmmAang
(1.) NMLETUNAMENFIMTLNTNAREY
(1.1) Wradinss ldvaaanaaasuazaanosalldeaangldanauin 1 ans
¥ | k3
Tnelddmsndouaindne 10 NaAAAIAREINAY 100 HaRART WATI|UgATEIMITAELNARD
12aa 20 Haaansiduiaan 10 Fundeaintiuiiunldeangianyauin 250 Haaans 9149w
21 0 ludmsdauanie 100 Fafans ABANTANA 1 NARART
¥
3.2.3 Mswisauwssasldinn
(1) BUAT fiuantBuaideuuniansyany Sandamasnzindfiaceataanli

A e o s & o o af [oa o o ¢ e ° y oy b,
1 ﬂuu’]ﬂf]ﬁul,ﬂuﬁul,@ﬂ"] @ﬂﬂuuuﬂmﬂﬂuﬁu’]m PABNTILUUNBUNAR uqiﬂ'ﬂum'ﬂﬂa'ﬂu@mﬁ"ﬂu

1
=

= - o = . e A 9 s o a o o
‘V'I’ﬂqmﬂﬂ‘jll 60 aANLE AL A Lﬂumﬂ’] 48‘Iiﬂmm"aﬂuﬂfmﬁmmﬁ LN@LL“\‘]LL@"JH'TWJJ@“']N']‘HQ

Fﬂl < o & ﬂ!} :l, - = 2 tl'll ,
WapuIefiduAANTUAINTULA s R AT URsAeLATRLT

o

(2) Gn1fs AUILTINAINRIARDILEIIUTEL anntunalulaginszaaundn

q

o ar 2

Wnaunuiratansefadandangamny §19faaunliiazens wiauiududugng das

] & £
o

Y A o a w o s o ° v w v A -
1') 1AW uqmﬂu\?uq‘ﬁﬁLW@“ﬂ?quuq‘wuﬂﬁm ’ﬂ’]ﬂuuu’lm’aumﬂQ@U@N?fﬂuwgmwﬂu 60 B4AN

U

|
= o

= o - ; o A Y ¥ o o w o
LR Lo Bl A Lﬂulﬂﬂq 48 TQINQ UTRAUNINAZ LU LN@LL%QLL@QHWNﬂuQNW?Q LB ATUWITURA

wefdusmnuau anntiuualiiazidaalunasiogiAsariy
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3.2.4 NFTENANTERRAN NN L LN

o = a o 4’ = or 174 o o
WalaNINUARzIRe AT UGN AAIERAININA LA (vAaNTUBA 70

wWasidus) ludmsdiunlani10 nfusasdaniazane 500 HARAMT LALAIRILAR

8
a o v

frunAas wWuaan 7 44 dansanauinsasdoainanaunudansasdnfaenszanen e

L1l

LBf 1 LﬁfmmﬂmﬂquwﬁlLﬂummzma@aﬂﬁﬂﬂ@:mﬂé’qas:uuqtymw"mﬁ KaeAtaenau
nFuduTiquugll 60 asAadaaaul¥ansadadindu uazifuansaialuaandand
AN 4 29ALTATg
nsAulLETNANNdnduassdnsai AN Taaeai T ruAA NN T
189813877A 5 3TAU Aa 50, 125, 250, 500, Wax 1000 ppm
8NN Stock ANgAT N,V,= NV,
gnsTiAnadniy 100,000ppm TwBunRstinngu 10 fadans
105,000 ppm = (100,000 ppm x 10 ml)
=9.52 ml (ANENIUBAAUATL 10 NARART)
FRNNAFINANIRTANA 5 TR Tntigman93n Stock fiAandiardis 100,000 ppm
angas N,V,= N,V,

(2) Wnija

D

Ll s 9 s o

undnfaunazidaadung adndaafaniazais (@niues 70

LZ

wWefidus) ludnadaudnils 10 nfN Aefavinazany 500 HadaRAs LLazsﬂﬁyql’fi%fqquﬁﬁm
e 7 34
Yhansafpuanseadanfinanauns udansesdnfaenszanenseses
1 fauaniendauiiduansazansesn W ldsziefasszuugayinis FoeiAtes
nAuUAIFUAIY ﬁ'fqmuqﬁ 60 a4A1 AT d auliansazanadisdi (115,000 ppm)
uansainluanden ﬁ'qmugﬁ 4 pgAnLTaITEA
nMeAaEREN A UENduIRENsan e NInaaeIRMARINNENdY
URIG1IRAA 5 T2ALAD 50, 125, 250, 500 LAL1000 ppm
NI Stock ANGAS NV, = N,V,
a5 s 100,000 ppm T Binmsinndi 10 Hadass
115,000 ppm = (100,000 ppm x 10 ml)

= 8.70 ml (FNENIUBARUATL 10 HARARNT)
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3.2.5 N3NAGALNATBNATRN ARBA KT
(1) Yndantin el deunInseaudainnnsuanTad Scenedesmus sp. Ing
3301591 Single cell wAeldluMABANARES
(2) thamiemnaaalF Ffunsiideanisudauenldaaglaaauia 250
HARARIATNULNUNITNARDS
(3) WJﬂmmﬁm“ﬁ'?zﬁummﬁu"ﬂuﬁhﬂLﬂﬁﬂﬁL?\lm §l 50, 125, 250 ,500, 1000 ppm
uazveaansaialuTagsa 71 1000 LAz 2000 ppm Tneita 2 ﬂ%@ﬂ:ﬁqmmuau LAZYALE
ynuea Taesinianan 3 91
(4) Taspfausnyeaea LTS ResITinde Wenmuanududufiausaliin
N3 AN Tnamaaesdutamads
(5) NMTUANAANNIN AR
(5.1) imﬁﬂ@mﬂ'ﬁmmﬁmmmfmﬁu 680 w1 luiume Nndu
(5.2) NM5msziraalsias
WIAI1918 5 UARAAINTAIAILNTEANHTIUA 25 AR LUAT LUANTE AN
neas lnelfnesdlnuiazin aunsuiBuims 10 Dadans uinldvaan centrifuge Tailiilan
uas Tgnungdl 4 asAngadaa Wunan 24 dalisiansazanalyiusdes dalaneuuyy
11/ §mpin absorbance iRNNEN9ARL 750,663,645 LAZE30
nsAuIARalsas
Chl a (pg/L) = [11.64(Abs663)-2.16(Abs645) +0.1(Abs630) E (F)/V (L)
F = Dilution factor (§1 Abs 663, ¥1nN91 0.99 AYININNTARBANAAUTA)
E = 1Bunnsresnsdlaudildluntsada (1a.)
V = 1Bumsradinilénas (Am3)
L = Aomndneaeaadilisa (1u.)
(5.3) duAauwraaduie taeld Hemocytometer
VeafetN IR EIN1sa I 1 vea Luglad Hemocytometerﬁl
anszandealaflaagueaiuls analas Hemocytometer tun&asqanssaid 15y
Anareneliaunsatus waniesdaiuse duyndunean 9 Tu
hanuuadn Eunsneinnsdiuss ( Inhibitory Rate : IR )

ANGRT IR % (ANUNUIMUUIBINFNAIUAN — ANNUUIMUUIBITANARE ) x100 %

ANINTUILUUIRINGNATLAN
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dilnvedianan NsZIvUINMAIANTY

3.3 ManagauaNiluRmBsundu(Lc,) rasasanaanATiidalaainny
WaZNa

331 detiwin uazdarannenTRaLan LN Tagtiminaseilangen, Uanmann,
Uamuen1and, §eaed waz funsia egfl 0.55:0.06, 1.34£0.15, 0.57+0.24, 0.08+0.01
uaT 0.1240.02 ANNAIAL KATAIINE1N983UA1E0A, UaTnand, Uaimrueniand, f’jﬁL‘ﬁfﬂﬁ“
uaz ﬁmm‘?\lmfﬁ 3.43+0.22, 4.03+0.42, 3.79+0.44, 1.7240.13 Wz 1.84+0.20 ANHRAL

3.3.2 fnnsnaaasiui (preliminary test) Wunnsmaaaieniss fumanuifiudy
daanfing A seduauiudusingaaesarsainiinaliiuan uazfiana100 wefidus uas
rudindugeaaiinnliia uasfefidinsen 100 wefdus szdumaudiniuildlunis

nadauAe 25, 50, 75, WAz 100 mg/l luszaziaan 96 talue 41mfudan wazluwman

74
ﬂhL” o v

48 Faluedviufe indeyaildannnimmasesdududllilunsdass funanadaiug
winnzanlunmaaesatiazibaasiell]

3.3.3 MaMAREsRtazIBEA (full scale test) un1maneuiiedassiuaaaindy
featlugaefidnmenaina 100 wefifus wazidinsen 100 wefiius TagldSurniin

2 o ot 1

2.5 am7 ldlulnanaaes ladan wazfis 4119w 10 fa sean Fawinduniiandoanaaas
(replication) AauUszAavuAI N nduresn1snaaaddly 6 24U (treatment) AN
dsz@nininreanssnuldinusiazaiia wianislinguasuau (control) Tuusazszdunm

v W oA Oq,
PINTUN 3 TIN1TNAXDY

3.4 MSAATIEATAYR

3.4.1 drdayaurtmaziaoiuuilsdsaunatuuilsilsau (Analysis of Variance,
ANOVA) uaziif3eufieuAruuAnine1e4A1afe189gan1IMARBIN AT AT sL A LAY
asTu 95% #neA% Duncan's new multiple range test a1nitlsunsudnizagy

3.4.2 thayasnamieaeslan uazfis aannimeaaesd 1,2 uazs Siaszim LC, 7
1181 24, 48, 72 UAz 96 FaTua e l¥ Probit analyze
3.5 gouiviimMavnaas

HeslfiRnsinaaraninisdseus ananmalulatinnsndndniuazilszus ams

=l ar = & -4 s
walulagnsinems anrtumalulagnszaauindndianmmisaiansals

17

149083



un 4
HALAZARNTTUHANITNARRS
= 1 ] J 2/ g‘ 4
4.1 medrsaariinuasansglutiamnziaesnssa bl NnsuInEnsng
aniumatuInazananduilyui lutdemizsiaaansslfidnaes
a == = :.i' a} Q = 4 1 o 3 o cis} &
nEATNT AN TEANTNLNINTGA AWk 3 1la TAA nasaniuAausniduiRes i
HuiTe1u3gns (Ann1, 2542; aaA1, 2543) et lunadeudae 4.2 nudnaiaisu
A @138 Scenedesmus sp.
4.2 NANSNARBUANTANARNNNIUIABNITANAAFINGE
4.2.1 gsanmaniniannapannsie
Bvianaresasai NN luiinazae e ueasiaaa a1mse Scenedesmus
3 o ~ o = o o
sp. Inelld heamocytometer Hanfauiauiugaaiuax uavgaen weaddl mud udivansans
afanuwAns1iu Az uaudindu 0 (nguatuAw), Ethanol, 50, 125, 250, 500 WAz 1000 ppm
WUINAUIUTARTBIAMINE Scenedesmus sp. ERARGIITWT 2 1esansarannAadind Tae

WU N szAUANHENT 1 1000 ppm Hunnltiuanasatnaradied nuanadnan 72.2540.25 x10°

! aa

sadsefladans SelpmnauAnsneetnaiiuing eER R HUALTARAYLIAN GABVNUER WA
ﬁﬁ‘zﬁummﬁ]uﬁuﬁluq (3197 1) dauBvENaRsENsaT AANNE nijslusiarinazaneienueasia
adamineuus Teld heamocytometer i Benifieuiyu ARTLIAL LAY ABNILUEATS
Pt wresaneat ATl uAnAnariu fezduamsdsd 0 (NANAILAN), Ethanol, 1000 Laz2000

A

PPM AL MIUTAATBIAMIIEANRIAAAT 0.00£0.00 x10° iradsialadn nr Nrzaummidiad
2000 ppm Ui 4 D930 7 FelianauansinsetinafslodnAoumead Al efieuiugamunu e
\vnues uasisziuanNdndvaw (s 2) Senanismaaassanafesiu Ayoola et al. (2011)
Taemnnsmesesnsaipandnijiinliif e masundululandaszas juvenies wudnansaie
L m‘ T s oA = oa dl o & A ai o
NN AN N W 1.07 nfusedns IR eRR R anslasuwlamianenganen Taa
dl dy dll or = o = ] 9 a

uhsunlathuliatie uaradenzaesanila waladuinwszaaeendau vinlimelunige

a o (% o I [TV = o & o 9 = ~ &
asiedinllusznazdosanraudindivaeseendisuiiazanenin inlfisandmunazansluin

APR
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mMatszilunanaalsvl aqraadmsng Scenedesmus sp. luansad aanndntislusainazane
ievueaTeE Aud i us 19T 7 s2du IHun 0 (nguAauRa), Ethanol, 50, 125, 250, 500 Waz 1000

=

ppm WUt FHuAselH adanagg AL 056000 lulasniusatiaaams NsvAumnudindu
1000 ppm TaenszAvanudisdivuil Aruusnsi e il leidnAomad f daf e i uganuny 4a
lemuea uasfiszd Ul ndnaw) A 13 daunsdudessanauuyusanluasaiaann

%

fntslusiarinazaeievnuead il anudisdiusinein 4 szeu B 0 (ngumuAw), Ethanol, 1000 uay
2000 ppm WuANLEsnuAaelii adanatg g avind L 0.00:0.00 lulrsniusaian Ans ludui 509
o ol = o 9 W or v v oA 1 1 o 0 o aa
N 7 Nezaumnidindis 2000 ppm ey nszauaadiaiub mmusnsnsaeinaid A umead

AanN 14

anmnsfiudaresansanaanndniisluaiwine Scenedemus sp. wusnfimnudiadiu 1000
124 1 ¥ 1 14 2 1 4
ppm dnsmaduesasiiaduiEes lnadudufin 50% fwsduil 3 uarannsndudslste 86.32%
1 1 ¥ i
i 7 (noeh 3) deudmenstiudesasanaaindndsluamievaemiingon wudifaay
| 4 o o 3 -~ d” P ar n’: = :; (e A & dl
Vg 1000 ppm dmeanstiugafiaauizes- e Uiy 50% s dun 3 dauaanuidiugui

2000 ppm @viseaevsaliiun 4 regnunsadudldng 100% @n3ed 4)

d o [ 1 a’ at ar
A191e7 1 uBeuWELANuIaRIBE MY Scenedesmus sp. Tuansaiaandniislusi

MAZALENIUEA 70% NHANNENTULANA1TU(10" TasselaRARS)

GRS EIL AT AN (W)

(ppm) 0 1 2 3

Control 64.67+0.58° 180.50+0.50°  194.00+#1.00°  306.92+1.18°

Ethanol 64.67+0.58° 157.75+0.66" 167.67+0.58  195.58+0.63"
50 64.67+0.58° 106.67+0.58" 141.33+1.53  153.67+0.63°
125 64.67+0.58° 132.33+0.58° 144.92+0.38 177.42+1.23°
250 64.67+0.58° 132.33+0.58° 96.42+0.38 100.58+0.38'
500 64.67+0.58° 80.50+0.25° 80.50+0.50" 97.33+0.52
1000 64.67+0.58° 101.3340.38° 104.42+0.52 96.42+0.38°

o o

aanmsRnlanTunIuuawRE AuuAN AN uRel A NLAN A1t el TE 1 Aty

A0 (p<0.05)
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AN9197 1 LWERHLRE LR 4IWTaR28981MIe Scenedesmus sp. Tuansanmandntjslusia

ANATANENIUDA 70% NHANNENTULANATM(x 10" [ TadFeNaRARS) (D)

AN a1 (31)

(ppm) 4 5 6 7
Control 355.75+0.25° 440.33+0.38"  460.58+0.52  528.33+0.58°
Ethanol 236.33+0.38"° 278.75+0.25°  393.33+0.58°  441.00+£1.00°
50 222.92+0.52° 234.00+0.66  323.75+0.66°  335.00+1.00°
125 209.33+0.38° 230.75+0.50°  294.33+0.58°  261.75+0.25'
250 103.67+0.52" 193.75+0.25°  202.67+1.15°  396.75+0.43°
500 118.67+0.38° 163.50+0.50" 200.33+0.58"  283.00+£1.73°
1000 86.58+0.14° 84.33+0.58° 74.83+0.76° 72.25+0.25°

o o

aEnwsANiAn lunauvawAEa fuALAN AN R UART AN LAN ARt TTid Aoy nns
A05 (p<0.05)

A = o a 1 or or or O
A19199 2 L'Ll?ﬂumﬂmﬂmuL‘mmmmm’mmuluma‘ﬂﬂﬂmﬂuﬂﬁ:\ﬂumm@mw

ONUAR 70% NRANNENTuLANFNITY (x10° IadAaNARARS)

AMHENGY (ppm)

A1 (34)
Control Ethanol 1000 2000
0 91.30£0.26° 91.30+0.26° 91.25+0.22° 91.34+0.29°
1 152.82+1.04° 141.80£0.53°  136.76+1.08° 120.39+0.60°
2 176.71£0.57° 229.79+0.85°  116.81+1.64° 112.45+1.61°
3 466.50+£2.22° 293.82+1.58°  112.46+1.73° 51.78+1.95°
4 506.32+2.02° 402.95+1.50° 76.04+1.77° 0.00+0.00°
5 528.27+1.18°  543.84+1.83°  103.84+2.01° 0.00£0.00°
6 546.72+1.88°  533.80#2.62°  97.10+1.82° 0.00+0.00°
7 556.26+2.05%  552.73+1.62°  96.60+1.51° 0.00+0.00°

o  ar

AENEIRNAN luuaauu R TuRLANsNsiuRad A uwAnATsasi el e Atynaa

A0R (p<0.05)
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18.00

16.00

14.00

12.00

10.00

8.00

6.00

4.00

2.00

auuasalsfadinfe (lulasnsusmiiafing)

0.00

a1 (Au)

Il Control
B Ethanol
| 50

W 125
| 250

| 500

@ 1000

mMwi 13 Bunuarelsfiadaasaviie Scenedesmus sp. Tuarsainaininslusianii

azaEENIUan 70% AHaudnduuanstein (lulpmiuseniaaans)

3.50

SURNARRRAS)

3.00

2.50

v

2.00

(luTasn

&
ALRAL

1.50

¢

P3uasalsia

&) 1 2 3 4

a1 (u)

B Control
B Ethanol
B 1000

B 2000

mwi 14 Punueaselsiadeasamiamuluasainandndslusainazanaeniues

70% Aflannsdinduwnnsneiy (lulnsniuseisaans)
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=4 as o 3 ar ar 1 = & @ o
maeh 3 dnsnsduderesansaimnndniisuavieinben (Scenedesmus sp.) (o3 i)

AN ANNENTY (ppm)

(7) Ethanol 50 125 250 500 1000
1 12.60 40.90 26.69 52.54  55.40 43.86
2 13.57 27.15 25.30 50.30 5851 49.83
3 36.27 49.93 42.19 67.23  65.98 68.59
4 33.57 37.34 41.16 70.86  66.64 75.66
5 36.70 46.86 47.60 56.00  62.87 80.85
6 14.60 29.71 36.10 56.00  56.50 83.97
7 16.53 36.59 50.46 24.91 46.44 86.32

mash 4 SRsmediueiumaansanmandnijsluamseranemingu (wefiius)

A1 ANLENdU (ppm)

() Ethanol 1000 2000
1 7.22 10.51 21.22
2 0.00 33.90 36.36
5 37.02 75.89 88.90
4 20.42 84.98 100.00
5 0.00 80.34 100.00
6 2.36 82.24 100.00
7 0.63 82.63 100.00

9
4.2.2 g12anAANAUANNANAARININE
ananaaa9ansanarLaLN LU RNazan e NI LaRFAR IARAIYINE  Scenedesmus
2 ﬂﬂl = ar ﬂﬂ' = b 7
sp. lnerl# heamocytometer iaufFauiauiuTAAUANLAZgAON1WEAT I AN N Y
Aa13anANWANFNAY Nseauanudindu 0, Ethanol, 50, 125, 250, 500 WAL 1000 ppm
NUIIMUIULTARTRIAIMENE Scenedesmus sp.Guanasluduil 1 vasasafannanmy

2 9

J nll o FE. =l 2 1 1 ] d:
LUNUU TﬂHWUQWW?zﬂUﬂ’JWNLﬂJN‘Hu 1000 ppm NLL‘H"JINN@ﬁﬂ\i’ﬂﬁqu‘lﬂﬂ’]\ﬂﬁl'mu’ﬂ\?ﬂﬂﬂd@l\‘}i’iﬂ
A

o
1 33.00£0.57 X 10° \IRARBNARARAT AAIN1TUSAUYINGL 88.38 % NANNLANFNSRE 19T
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i
aa A

WednAyneatAlenFaumauiugAAILANLASTALENIUES LL@ﬁﬁ?:ﬁummﬁm%u%uj
NANITNARBIABAAREINL WU et al.(2012) ndsldanrainannnausaaufsaduganis
WanlAulA1a9Taa M. aeruginosa Eafrndnduninndn 1.5 Haaniusefiadans
(WA 9 ) BauBvEnaaesansatnaLA lufinaraneen e aRa TR S A e LTS
393 Toeld heamocytometer iflaufauifieuiuganiuauLazgaen NeaTefina i
An3ARATLANANAAY RezduAududiu 0,Ethanol, 1000 Lag 2000 PPM WU UIULT AR

1 1 2
19981931 AARANGAT 0 NszauA1Mdniiu 1000 uay 2000 ppm aRganasdudamafy

] o

100 % T 6 waz 7 HAonuuansseeneiduddynadfifledisuiuganiuauuazegs
|
LANIUBR (ANF1N 5 )
nsdseiluuaaasnanlsWadueadnine Scenedesmus sp. MasanANALANN

Tsannazaneeniueatadl anuduiuuanseiu Nszsuaoudndy 7 5261 0, 50, 125,

250,500, 1000 ppm wazganuaatanIuaanudn nuaaelsiad anasgegamindy

Ll

= o

0.010.008 lulasnfusiaiiaddns Aszdumadnudiudu 1000ppm (n1nd 15) Taaynszsu

e 0 o [

AudindiuiaduAnseed 19 NEA AN A D AT UYAAIUANLAZTALONTUDRAIUIDY

4 q a

o :: ar al A oy o o dl = v Y dl 1 [ t=ll
ﬂ']‘é‘EI‘].IENi‘QEJlUﬂ']?ﬂﬂﬁ]"“ﬂﬂﬂﬂﬁuﬂluﬁl’l‘ﬂqﬂzﬂqﬂL@ﬂﬂu@@“ﬁ\‘mﬂ'ﬁNL‘DN"ﬂuﬂLLﬁlﬂﬁl’]\?ﬂuﬂ

seAuANdind 4 5260 0, 1000,2000 ppm WazgAlENIWEANLLN FuNuAaalsTad

I

=

anaangaminiy 0 lulasnfusatia@dnsludui 6 Revaunarudindium 1000 uaz 2000

ot

ppm Tmﬂnﬂ?:ﬁi’uﬁmmumn&iwmiwﬁﬂﬂﬁﬂﬁ%yﬂmmmuﬂmmzﬂqm@mum (13199 6)

q q

= [ s 1 o A yd & o ©
A9199 5 MUIUTRAUBIRNTY Scenedesmus sp. Iuﬂﬂ?ﬁﬂmmﬂmﬁ@uﬂum‘m

AZANLLANIWEAT0% TN AN ULANFN (X 10° wasseNaaans )

AN a1 ()

(ppm) 0 1 2 3
Control 64.66+0.33° 98.33+0.33° 112.00+£0.33°  181.330.66"
Ethanol 64.66+0.33° 97.60+0.33" 111.00£0.33"  180.00+0.57°
50 64.66+0.33° 85.33+0.33" 82.33+0.33" 85.66+0.66"
125 64.66+0.33° 78.33.60£0.66°  77.66+0.33° 81.00.£0.57°
250 64.66+0.33° 78.33+0.33° 77.00+0.33° 80.66+0.66°
500 64.66+0.33° 77.00£0.57° 76.66+1.00° 80.33+0.33°
1000 64.66+0.33° 75.33+0.66° 64.33+0.66" 50.33+0.33"

. 0 ar

aanmsRNAN luunLuIRaLRT fURLANsNeTuRal A uLANA1sati el TB AN Atynng

@0/ (p<0.05)
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[ ¥
A19199 5 ANUIUTARUVBIANINE Scenedesmus sp. TuansataannaLaun lusani

ATANENENIUEAT0% N ANNENTULANF1N (X 10° waareaNadaRg )(Fa)

RN 1287 (33)

(ppm) 4 5 6 7

Control 203.33+0.66° 238.00+0.33°  286.66+0.33"  284.30+0.33°

Ethanol 201.33+0.33° 236.00+0.57°  285.66+0.33°  283.00+1.00°
50 132.66+0.33" 142.00+1.20°  153.00£0.57° 151+0.577°
125 116.33+0.88° 131.60£0.33°  143.60+£0.33°  142.66+0.33°
250 116.33+0.88° 130.60+4.33° 142.60+0.33°  142.60+0.33°
500 116.00+0.88° 130.0040.33° 142.30+0.33° 142.30+0.33°
1000 43.66+0.66° 39.33+0.33" 35.00+0.33" 33.00+0.57°

FaaNEIRUWLAN TULOAUUINE WAL UALAN AN UARH AN LAN AR T TE A AT

@08 (p<0.05)

= o 'S | ar o’ a ©
A1914991 6 AN UIULTARUBIATNTEILLULITIH Iuﬂqﬁ"ﬁﬂﬂ@qﬂaﬂauqluﬂ'ﬂﬂq@zaqﬂL@‘V]']u'ﬂﬂ

70%Fai i nduiansnafiy( X 10° iasaaladans )

LA ANLANYU(ppm)

(qu) Control LANTUDA 1000 2000
0 15.33£0.33°  15.330.57° 15.33+0,33° 15.33+0.33"
1 24.00+£1.00°  23.33£0.33° 13.66+0.33" 7.66+0.66°
2 45.00£1.15°  45.00+0.57° 5.33+0.33° 2.30+0.33°
3 85.33+0.33°  85.00+0.33° 2.73+0.12° 1.29+0.29°
4 123.33+0.88° 122.66+0.57° 1.68+0.01° 1.1240.01°
5 143.33+0.88°  143.00£0.33° 1.10£0.02° 0.00£0.00°
6 175.99+0.37°  173.76+1.89° 0.000.00° 0.00+0.00°
7 229.00£0.57°  228.00+0.33° 0.00+0.00° 0.00£0.00°

o s

enesRuRAnTuLDaw e UAR A URWAN AN UABN AN LAN AL N TE §1ATYNY

A0R ( p<0.05)
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B Control
Hiaviuaa
B 50ppm

B 125ppm
B 250ppm
= 500ppm
= 1000ppm

Usinaeanisilasiiaan ( Wissnsusaladdns )

1 9@
e 15 Bunupaalsiaduesanving Scenedesmus sp. Tuansafpatatinludang

azanelanIuea 70 % ( lulasnfuseiaaans )

»
n
)

w

= Control

Hiavniuaa
= 1000ppm
= 2000ppm

b
- in

o
n

tinaraisfladiadu (Wirsndudadadfas)
. -

vam (Fu)

MmN 16 Bunnraalsiagaasauiawuusan luansanaalati lusiniazany

BN UERT70 % ( lulasnduseiiafams )
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F 2
ARNFINITULUBIAFANA IUAIMINE Scenedesmus sp. WU

o o u’/l = o al :Ry s!l ar 3 a o &
ppm ansantstudeaiiuus Tuinauiress Insfudauniu 50 wWefidu

b

2

b4 1
1ar

NAENT4 1000

B AQUWASWN 3 91 72.42

1 1 1 W
% wargeanludui 7 7 88.38 % (A1919%0 7) daudnsnisdudirasansainluainie sy

Wug1 AszauANdindy 1000 waz 2000 ppm SR USIgIgAWNTL 100 % ludud

6 Az 7 (AN3799 8)

= o wr e e |
A5 7 BRIINTEUEIRNUINTRAE1MTY Scenedesmus sp. (%)

AN Aadindu (ppm)

(3) Ethanol 50 125 250 500 1000
1 0.68 13.12 20:33 20.33 21.69 23,72
2 0.89 26.49 30.66 31.25 231.55 42.56
3 0.73 52.2 55.62 55 55 72.42
4 1.14 35.08 42.78 42.78 42.78 78.52
5 0.86 40.33 44.95 4512 45.37 83.47
6 0.1 46 49.76 50.13 50.24 87.76
7 0.35 46.83 49.76 49.78 49.89 88.38

M3eR 8 SAsnsfuidnuuada e (%)

180 ANNIENEY (ppm)

(34) Ethanol 1000 2000
1 2.79 43.08 68.08
2 0 88.15 94.88
3 0.38 93.9 98.48
4 0.54 98.63 99.09
5 0.23 99.23 100
6 1.14 100 100
7 0.43 100 100

26



4.3 nan1snaaaLANNEluRMALLNAY (LC,,) 1asansdinnRaindadlanaaans
TR
4.3.1 @19anARINHNLN (Jpomoea aquatica)
(1) LC,amvansanmaIntiniiasialaiaan (Xiphophorus helleri)
AINNIsnAdaUANNuie (LC,) mmm@@ﬁmmncfﬂﬁqiwmﬁﬂmﬂfauﬁ’u
Uandan iszduainadiadin 0, 4, 8, 12, 16 uaz 20 ma/l lunan 24, 48, 72 uaz 96 Falua &
§Rs1dIuN1TAE109Ua1d0AT 1980 24 Faluayin 0, 3.3, 10, 30, 46.7 WAL 66.7
AANANAY AN uT 980 48 Falue a0, 6.7, 16.7, 36.7, 60 UAT 96.7 ANANAL
A adaduiinan 729l Winfu 3.3, 13.3, 20, 46.7, 70 uaz 100 ANAIFLILAE AL
dinduiiiaan 96 Falue Wiy 3.3, 16.7, 30, 53.3, 83.3 Uz 100 AN FLA LC,, fﬂgjﬁl
16.56, 13.34, 11.81 uaz 10.45 mg/l muﬁﬂﬁu(mmﬁ 9)
(2) LCyam3ansainaninijasalamann (Pterophylium scalare)
annisneaauAEduiin (LC,) wesansadnanndniialne enadeu iy
Uanmnam fszsumnaudindu 0, 1, 2, 3, 4 uaz 5 mg/l luaan 24, 48, 72 uas 96 oty 1
fRsdaunisangetatmaniiioan 24 faluawiniu o, 0, 6.7, 46.7, 66.7 uay 76.7
FNATAL AanaduRaan 48 daTue Windu 0, 3.3, 10, 50, 66.7 WAz 100 ALAIAL AL
Wadiufioan 72 dalue WAL 0, 6.7, 16.7, 76.7, 83.3 LAY 100 MuMAL wazAaduduT
e 96 dalia winfu 0, 13.3, 20, 80, 93.3 UAY 100 ANANFY A LC,, afﬁ' 3.61, 3.19,
2.68 UAY 2.42 mg/l MUANGL (AN99T 10)
(3) LC, amamnsaraanninijasiadamaesnaddin 3w (Aulonocara stuartgrant)
MNNITNARaLANHNTURY (LC,) ﬂn@dmmﬁmmnﬁnﬁﬂmLﬁﬂwma@uﬁuﬂm
WUBNNRA Tersuanudndu 0, 0.5, 1, 1.5, 2 uaz 2.5 mg/l TULIAN 24, 48, 72 LAz 96
dalue fensdauntsmeraaimaentand ioan 24 Faluawindu 0, 3.3, 13.3, 16.7, 46.7
WA 56.7 ANGTL Adsdisdiuiioan 48 FaTus Winfu 0, 6.7, 16.7, 26.7, 53.3 UaL 73.3
AVNANATL A sNduT a0 72 Falis winf 0, 20, 30, 63.3, 80 UAT 100 AINEIRL LAZ
Aodndiuflionn 96 4alue winfu 0, 23.3, 43.3, 76.7, 96.6 WAE 100 ANNAFLAN LC,, 2t]
71 2.25,1.95, 1.28 uaz 1.05 mg/I mmﬁﬂﬁu(mma‘ﬁ 11)
(4) LC;amvansainaninijesiafs 5673 (Neocaridina denticulate sinensis)
annismaseuauifiuie (LC,) 19sarsainandniinaifanaaauius
o . "

167 Nezsuamdndu 0, 4, 8, 12, 16 uaz 20 mg/ 1981 24 uaz 48F2Tue Hemsngou

R
=

n1sANET8siate? Nnan 24 daluawiniu 0, 3.3, 10, 13.3, 60 UAT 80 ATNATAL UATAINN
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Winduninan 48 4alue infu 3.3, 6.7, 23.3, 40, 86.7 waz 100 ATNATAU AN LC,,

229 15.58 WAZ 11.46 mg/l AMMNAIAL (A13197 12)

U

A91991 9 AAsluie (LC, 184 ansanaandnijsatlanaan (Xiphophorus helleri)

Number of
Number of Mortality
Time (hr.) Conc.(ppm) tested LC,, (ppm)
dead fishes rate (%)
fishes
24 0 0 30 0
4 1 30 3.8
8 3 30 10
16.56
12 9 30 30
16 14 30 46.7
20 20 30 66.7
48 0 0 30 0
4 2 30 6.7
8 ) 30 16.7
13.34
12 11 30 36.7
16 18 30 60
20 29 30 96.7
72 0 1 30 3.3
4 4 30 13.3
8 6 30 20
11.81
12 14 30 46.7
16 21 30 70
20 30 a0 100
96 0 1 30 9.3
4 5 30 16.7
8 9 30 30
10.45
172 16 30 53:3
16 25 30 83.3

20 30 30 100
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= ' = o ar 2 1
A9 10 ARl (LC, 184 ansanmanndniiesatlaninann(Pterophylium scalare)

Number of
Number of Mortality
Time (hr.) Conc.(ppm) tested LC,, (ppm)
dead fishes rate (%)
fishes
24 0 0 30 0
1 0 30 0
2 4 30 6.7
16.56
3 14 30 46.7
4 20 30 66.7
5 23 30 76.7
48 0 0 30 0
1 1 30 3.3
2 3 30 10
13.34
3 15 30 50
4 20 30 66.7
5 30 30 100
72 0 0 30 0
1 2 30 6.7
2 5 30 16.7
11.81
3 23 30 76.7
4 25 30 83.3
5 30 30 100
96 0 0 30 0
1 4 30 13.3
2 6 30 20
10.45
3 24 30 80
4 28 30 93.3
5 30 30 100
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A1919% 11 ArAoduiie (LC )1 arsanaandniledadaivuaniaiiaun(u

(Aulonocara stuartgranti)

Number of
Number of Mortality
Time (hr.) Conc.(ppm) tested LC,, (ppm)
dead fishes rate (%)
fishes
24 0 0 30 0
%3 1 30 3.3
1 4 30 13.3
2.25
1.5 5 30 16.7
2 14 30 46.7
2.5 17 30 56.7
48 0 0 30 0
{5 2 30 6.7
1 5 30 16.7
1.95
1.5 8 30 26.7
2 16 30 53.3
2.5 22 30 73.3
72 0 0 30 0
0.5 6 30 20
1 9 30 30
1.28
1.5 19 30 63.3
2 24 30 80
25 30 30 100
96 0 0 30 0
0.5 7 30 23.3
il 13 30 43.3
1.05
1.5 23 30 6.7
2 29 30 96.6

2.5 30 30 100
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d 1 = o o 1 i . . . . .
A1 12 Aransdluiie (LC,)1eansanaanninijafefiaes (Neocaridina denticulate sinensis)

Number of Number of

Mortality
Time (hr.) Conc.(ppm) dead tested LC;, (ppm)
rate (%)
shrimps shrimps
24 0 0 30 0
4 1 30 3
8 3 30 10
15.58
12 4 30 13:3
16 18 30 60
20 24 30 80
48 0 1 30 3.3
4 2 30 6.7
8 7 30 23.3
11.46
12 12 30 40
16 . 26 30 86.7
20 30 30 100

(5) LC,, 109813 aNAANHNTIFRNaAsT (Procambarus clarkii)
anmemageuanuidufis (LC,) 1esarsanaandnijsingifenaseuiuis
STl MszFuaanain i 0,5, 10, 15, 20 uaz 25 mg/l luan 24 Lax 48%Tas HERda
NFANEIIBINLATH D a1 24 Faluainfy 0, 6.7, 16.7, 23.3, 53.3 UAY 76.7 AMNAAL
uazA N dindiuioan 48 Falua WinfL 3.3, 13.3, 30, 43.3, 83.3 uax 100 ANGIFY AN

LC,, 8% 19.35 uaz 16.73 mg/l MNAAL (AN31971 13)
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A9 13 AANITUNE (LC,) 289 AsANARINHNTNABNATNG (Procambarus clarkii

Number of Number of

Mortality
Time (hr.) Conc.(ppm) dead tested LC,, (ppm)
rate (%)
shrimps shrimps
24 0 0 30 0
5 £ 30 B
10 5 30 16.7
19.35
15 7 30 23.3
20 16 30 53.3
25 23 30 76.7
48 0 1 30 3.3
5 4 30 13.3
10 9 30 30
16.73
15 13 30 43.3
20 25 30 83.3
25 30 30 100

4.3.2 ansafmannaLa (Patamogeton malaianus Miq)
(1) LCyrevansarinannaLatinsetlanaan (Xiphophorus helleri

ANNIINARALANNITuNY (LC,,) 1981287 AaNALAT e naaauTLaN
dam AszAuAudndn 0, 5, 10, 15, 20 uaz 25 mg/l Tuinan 24, 48, 72 uaz 96 ol 1
gnsrdaunisanaaastlanaen fan 24 Faluainfu 0, 3.3, 13.3, 23.3, 50 uaz 70
AN AadaEuTioan 48 $alus winfu 3.3, 10, 16.7, 33.3, 66.7 WA 93.3 ANNANAL
Aomdindinfinan 72 Falus windu 3.3, 13.3, 23.3, 43.3, 83.3 uAT 100 ATNATAY UAZ
Asdindiuiionn 96 Falua winfu 3.3, 16.7, 26.7, 50, 86.7 wae 100 ANNANGL A L

271 20.38, 16.41, 14.02 uaz 13.18 mg/l MNRNAL(AT19N 14)

u
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(2) L, 289@nsainann ALt AeLawMaAN (Perophyllum scalare)
annsmageunmiufis (LC,) TesansaimanALaindiiensaeuiulan
maan RszsuAnadindu 0, 1.75, 3.5, 5.25, 7 uax 8.75 mg/l TWi9an 24, 48, 72 uaz 96
Falua BERsdauntsmeaesannann finan 24 $aluawindu 0, 6.7, 16.7, 30, 50 uas
66.7 AANAFU AT NduT oA 48 Falus Windu 0, 16.7, 20, 433, 76.7 A 100
AAINEIL ANl nduTaan 72 Falue winfu 3.3, 233, 26.7, 53.3, 86.7 ua Y 100
AR warAaaduduiiiaan 96 alue windu 3.3, 20, 30, 56.7, 93.3 uaz 100

PANANAL AN LC,, BEN 7.08, 5.08, 4.44 Uaz 4.26 mg/l ANAIAU (A9199 15)

>
=l o

(3) LCSOmamflmﬁ’m’mﬁﬂﬁﬁy’]m'@ﬂmwfammmmf\iu (Aulonocara stuartgrant)
arnnsnaaauAnNiuie (LC,,) Jasarsafaanilatifenageytulan
MaNNaTs fszdunnuidindn 0, 1,2, 3, 4 uaz 5 mg/l Tulaan 24, 48, 72 uaz 96 ol 1
FATdaunsAne1e9lanuanan? 1aan 24 Faluainfy 0,3.3,6.7, 20, 53.3 1lax 60
AANSAL AN uTI9an 48 Falue a0, 6.7, 13.3, 23.3, 63.3 UAT 80 ATNANAL
AN uTaAY 72 Falue i 3.3, 10, 23.3, 30, 76.7 WAz 100 AMNATAL LATANN
disdiufiinan 96 dalua winfiu 3.3, 16.7, 26.7, 63.3, 93.3 UaT 100 ANFIFY AN LG, ﬂf;ﬁfi

4.30, 3.71, 3.04 U8z 2.44 mg/l AMNANAL (A131991 16)
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A9199 14 ArAHEIuAY (LC,,)184 ansaripainalatiselaaean (Xiphophorus helleri)

Number of
: Number of Mortality
Time (hr.) Conc.(ppm) tested LC,, (ppm)
dead fishes rate (%)
fishes
24 0 0 30 0
5 1 30 3.3
10 4 30 13.3
20.38
15 7 30 23.3
20 15 30 50
25 21 30 70
48 0 1 30 33
5 3 30 10
10 5 30 16.7
16.42
15 10 30 33.3
20 20 30 66.7
25 28 30 93.3
72 0 1 30 3.3
5 4 30 13.3
10 7 30 23.3
14.02
15 13 30 43.3
20 25 30 83.3
25 30 30 100
96 0 1 30 25
5 5 30 16.7
10 8 30 26.7
13.18
15 15 30 50
20 26 30 86.7

25 30 30 100
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A15199 15 AAaTuAY (LC,)a94 ansanipainalatisalaimnann (Pterophylium scalare)

Number of
Number of Mortality
Time (hr.) Conc.(ppm) tested LC,, (ppm)
dead fishes rate (%)
fishes
24 0 0 30 0
1.75 2 30 6.7
3.5 5 30 16.7
7.08
5.25 9 30 30
7 15 30 50
8.75 20 30 66.7
48 0 0 30 0
1.75 5 30 16.7
3.5 6 30 20
5.08
5.25 13 30 43.3
7 23 30 76.7
8.75 30 30 100
72 0 0 30 0
1.75 7 30 23.3
3.5 8 30 26.7
4.44
525 16 30 53.3
7 26 30 86.7
8.75 30 30 100
96 0 1 30 3.9
1.75 6 30 20
3.5 9 30 30
4.26
5.25 17 30 56.7
7 28 30 93.3

8.75 30 30 100
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A157199 16 ArAMTuRE (LC, 183 a1sannanaLlainselatruanainanlku

(Aulonocara stuartgranti)

Number of
Number of Mortality
Time (hr.) Conc.(ppm) tested LC,, (ppm)
dead fishes rate (%)
fishes
24 0 0 30 0
1 1 30 3.3
2 2 30 6.7
4.30
3 6 30 20
4 16 30 53.3
5 18 30 60
48 0 0 30 0
1 2 30 6.7
2 4 30 13.3
3.71
3 7 30 23.3
4 19 30 63.3
§ 24 30 80
72 0 0 30 0
1 3 30 10
2 7 30 23.3
3.04
3 15 30 50
4 23 30 76.7
5 30 30 100
96 0 0 30 0
1 5 30 16.7
2 8 30 26.7
2.44
3 19 30 63.3
4 28 30 93.3
3 30 30 100
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(4) LCsO"Hmmmﬁﬁ’n}’mﬁﬂaﬁz’lﬁiﬂﬁwﬂﬂd& (Neocaridina denticulate sinensis)

nNTnAgaLANNITuAY (LC,,) m@qmmﬁ’mmnﬁﬂﬁﬂ”ﬂLﬁawmafauﬁuf’quﬁ 7
szAuAadindu 0, 12, 24, 36, 48 uax 60 mg/l AN 24 uaz 48falus HEAsdUNg
mﬂﬂn@qﬁmﬁ fa8n 24 daluaiiniu 0, 3.3, 10, 16.7, 56.7 UL 83.3 AMUAIFL UAZAMN
dinduiioan 48 dalus winfu 6.7, 13.3, 30, 56.7, 90 UaY 100 ANANEY A LEL mﬁi
46.18 Ua 29.98 mg/l MNANFL (A13195 17)

(5) LCSOmmmmﬁ’ﬁmr\ﬁﬂE{ﬂm'faﬁal,ﬂﬁ\l'n (Procambarus clarkii

annasnaaauANIuie (LC,,) mmmmﬁmmﬁﬂﬁﬁyqLﬁﬂwmmuﬁ’uﬁ:qm?

Fa RerFuanadiaudiu 0, 13, 26, 39, 52 uas 65 mg/ Tunan 24 uax 48 $alus fenmdou
NNIANLLBIAATHT f1aan 24 Faluainfu 0, 6.7, 16, 36.7, 56.7 uaz 73.3 ANAL LAY
pradinduiiioan 48 datus winfL 6.7, 16.7, 30, 56.7, 80 WAz 100% ANNAIAY AN Eem

2iN 48.68 WA 33.86 mg/l AMNANAL (A13197 18)

a

A19199 17 Arpsiiuie (LC,)199 ansanimanmlatinsafiases (Neocaridina denticulate sinensis)

Number of Number of

Mortality
Time (hr.) Conc.(ppm) dead tested LC,, (ppm)
rate (%)
shrimps shrimps
24 0 0 30 0
12 1 30 33
24 3 30 10
46.18
36 5 30 16.7
48 1 30 56.7
60 25 30 83.3
48 0 2 30 6.7
12 4 30 13.3
24 9 30 30
29.98
36 17 30 56.7
48 27 30 90
60 30 30 100
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1 $s
A191991 18 ArAduiluin (LC,)183 ansantnanaLlainsefemsWe (Procambarus clarkii

q

Number of Number of

Mortality
Time (hr.) Conc.(ppm) dead tested LC,, (ppm)
rate (%)
shrimps shrimps
24 0 0 30 0
13 2 30 6.7
26 5 30 16.7
48.68
39 11 30 36.7
52 17 30 56.7
65 22 30 733
48 0 2 30 6.7
13 5 30 16.7
26 9 30 30
33.86
39 17 30 56.7
52 24 30 80

65 30 30 100
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N 5
#7Unan1TNARaY
annsuenTinTasEmiEannin et zaeaesaliiiaatany wudn gamde
TUALAU AR A1UI18 Scenedesmus sp. gsafaanAUATT NN aIA N R UL LT

a1de Scenedesmus sp.anaaNgA taaANEindun 1000 ppm WURNUIWEAR VAL

£
a aa o or o g

33.00£0.57 X 10° \[9ARARNAAANT SAFINITEUSIYVINGTU 88.38 % 71 7 59 A0UA ML

1 v 1
790 NAuEnd W 2000 ppm SRFIANETUEUYNAY 100 % T lUnURIUIUETRRA NI

9

b2 1 1 1
AALFATUN 5 1a4N15AARY AauaaTAananTant U aaaulunisugIannIng

q
E 24

Scenedemus sp. NAANHENd W 1000 ppm anusadudliATige aruaugadogd

4

1
1_a a =£

72.25+0.25 (x10° 1GAAAANARARST) TIBATINIFTULTI WNAD 86.32 % LusuHl 7 waznis

b7 1 L4 1
A S

dugaaudrenaalingan Nasadindu 2000 ppm arunsodudlinngn Taaaanudiadu

12000 ppm WL UIWTAE SRTINFEUEUYINAL 100 % FILATUR 4 289N1TNARDY

L%

ansanminefatianiuassalaraas Uaimann uaztlanunannana 8aA1 LC 7

9
1

96 49104 AL 10.45, 2.02ua% 1.05 mg/l AMNAIAL waza1rannsalatsatanaen Uan
1901 wazlamueNIa JAN LC, 7 96 Falus winri 13.14, 4.26Ua22.44 mg/l AURIAL

wazpluimaesansainsiais wudnaisanndniinadefsaes uazfiansie J6 LC,,

)
=l o IS

7 48 F2Tug Windu 11.46u8% 16.73 mg/l wazasananlAusafusasuasfansia San

LC,,7 48 Falaa inri 29.98 LAz 33.86 mg/!
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Wu, X., Z. Zhang, D. Chen, J. Zhang, W. Yang and Y. Jin. 2012. Allelopathic effects of
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ANANUIN

AFI9N 1 gATANMN9ALNARELTART (Chlorella medium)

QRTRMNSIAL ARBLIAAT 1 @m9
ZnSo,.7H,0 0.088 g/1L
MnCl,.4H,0 0.014 g/1L
CuSo,.5H,0 0.016 g/1L

Co (NO,),.6H,0 0.005 g/1L
H,BO, 0.114 g/L
KNO, 1.250 g/1L
EDTA 0.500 g/1L

MgSO0,.7TH,0 1.000 g/1L
MoO, 0.007 g/1L
CaCl, 0.084 g/1L
KH,PO, 1.250 g/1L
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FeSO,.7H,0 0.050 g/1L
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2543 1Ry Doc. Tech. Sci. Aquaculture and anntiumaTulagiums Tng

Lan (Aguaculture and Aquatic Resources \aLde (AIT)
Aquatic Resources  Management

Management)

as =l

a < @ a R4 o o o
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NANNATY (aguaponics)
NAIIUIREY

WantlAsINIsIae

-
a o (-3

WYT WMEAgVs Sy Juniyad uszwiladl dnAans. 2535, NATENRATATIAWABNISLAITYTENADN
wellaia (Betta Splendens Regan). nsdnsuiTInslszant 2535 szudneiudn 16-18

o = oo

futnen 2535 aniAstlsziaiAR neutszas vnaay NN

I Lmu:‘azg'ﬂ%r NI wisdyadia uazBvaguns wWunia. 2545, MaRENUa N TINIRAR
wesnliuunBaluszuudln, MIUTEINNNATINNIRUNEAT NIWENNT uazRauanAEN 91U
insmsmALHART0. 10 - 11 RanAN 2545 ALENFNENNISITHIN ARV ANENfLARTATUABTS
IneaAmaluy a.alun A.a3180.

U4 meﬁﬂmﬁg Wi wiiyedna uazBndqung Wumia. 2546. namzasailedeammauuns
Echinodorus barthii  iensdeeanlazmaiianamnzideiiadiemsdusuimnslsznd
2546 sz TuT 7-9 NINNIAN 2546 NTNUTLH LNAUTU NFUNW

Wyt IaMARE LazlaAn Anstien. 2548, msmnzdsailedenssadliihestnatiih Aglaonema
simplex. M3UIEFUNNNTINNT PRI 43 avinendunumsanans aandeas sowne
1 - 4 NUAWUS 2548 NNANENRENEATAIRAT NN,

iyt e mavs udlind wiiyadia waziniquns dunta wazgnsw Weshiss, 2548, Wtudiey
mm‘%n;lLﬁuimmmmim’lﬁﬁwﬁmhmﬂmﬂung (Cryptocoryne crispatula var. balansae) lu
szuumstlgntmuuylilifu. msssqumadmmsiitanuiseni afed 5 szuinedudl 26 - 29
e eU 2548 Tnausunadnsamfisuis Wien Samdnam]s

WY Lmu:ﬁqﬁr BvEquns  dunia  uasgmsun  (Pushiss. 2548, dndouvesuenluiuusie
1mmv1LmzmmLgﬂuﬁummmmzmmmmmﬁﬁmaﬁi@mm?n;Lﬁuimmmmimvl,ﬁﬁyﬁfnﬁmlu
wiend (Cryptocoryne crispatula var. balansae) N33 NI NTAILLATR
AFaT 5 szdne Ut 26 - 29 L 2548 Tsausnaduaeufieuls Wnen Swdatal

WY Lﬂﬂﬂ:ﬁ@‘wé autng wiviyadia nassuss anynyle uasBndauns dunfia, 2548, nadeelan
vufmsauiunsnandnasaunEaulussnda. nadssgumadmnefisauusieni afaf 5
szwine Uil 26 - 29 e 2548 TrausunaAuaeuTiuds Wnen SawinTal

WIYT Lmu:"‘zz’gw‘ﬁr wazenaw INeshins. 2548, Andauaasuanluiausalummuasanudiviivaes
mm:mamqmm?ﬁﬁuaﬁiﬂmm“ifyLﬁn‘immw:‘im‘lﬁﬁlﬁmﬁmhwqﬂL‘m‘l'vm_j (Cryptocoryne
crispatula var. balansae). 33&13INYIANAATINEAT 36 (5-6) AUURLAE: 151- 154,
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WL A WEAgNE NiiRd uidyadia uasdadm fnstias. 2648, mManzidetiafianssodliitnaw

TRUUEWINIA Echinodorus africanus. NEUTTGUNNITINSNIAILUINTNR ATIN 5 F21M979
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GUATITENT 12(4): 29-36.

Laohavisuti, N. and Seesanong, S. 2007. Iron Nutrition of a Hydroponics Aguatic Plant Culture
(Echinodorus martii) Supplied with Different Synthetic Fe Chelates. international Conference
on Engineering, Applied Sciences, and Technology November 21-23, pp. 619-622

Lachavisuti, N. and Tongsiri, K. 2010. Growth, Hematology and Antioxidant Capacity of Fancy Carp
(Cyprinus carpio) Fed Diets Supplemented with Lycopene. Proceedings 16" Asian
Agricultural Symposium and 1% International Symposium on Agricultural Technology 25-27
August 2010, Bangkok, Thailand. 588-591.

Lachavisuti, N., Phumjan, L. and Ruangdej, U. 2011. Betalain from dragon fruit (Hylocereus undatus

Haw Britt. & Rose) peel act as an antioxidant in fancy carp ( Cyprinus carpio Linn.)

International Journal of Art and Sciences 4(2): 121-128.
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