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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 Potamogeton
malaianus and lpomoea aquatica toxicity test with the dominant of (Scenedesmus sp.)
and varieties algae were applied for the antialgal activity. This test is 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. malajanus 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, respectively. The extract of /.

aquatica had the highest toxicity to cherry shrimp.
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1 - Nakai et al.(2000)
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Wt dnldfnluninbeuuaztinldld luenmaideednnie @@ aunnin [ Aaanudnds
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3.2.5 NINARALINATDIANTRNAFBANNTE
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ada o . alg’ Il
78n1991 Single cell 1@ ldluaaanaaas
%
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WAuTaa iU lEN1 s niseusa (Inhibitory Rate : IR)
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Uamueniana, fames uas fauasia agli 0.55+0.06, 1.34+0.15, 0.57+0.24, 0.08+0.01
o o a v o’d‘

WAz 0.1240.02 ANNAIAL KATAINENRTedtaNaen, Uamann, Uauuenia, Aemess
oz AuAsiiTag 3.43£0.22, 4.03+0.42, 3.79+0.44, 1.72+0.13 WA 1.84%0.20 ANANFL

3.3.2 1NN1INAa8Idusu (preliminary test) 1un1InaaadiNenseAuA N dindi
199n419 Ae szAuANEinduAqgaaasansain i litan uazfiania100 wWefidus uas

¥ v o ¥ v aaa @ s o Y o agw
AINENTugeganNnliidan warfed@dnsen 100 weddus seaumaudindunldlunig
NAABUAR 25, 50, 75, WAL 100 mg/l luszeaziaan 96 49lue d1vfudan wazluaan
48 Fqluadm3ufis thdiayanldiainnimesssdiufuilildluntsdnseiuannudadun

] = 1

winnzanlunimeassetvazigsasie

3.3.3 NNInAaatinvaziann (full scale test) lunismaaaaiiednszaum Nl
fqat ludandninaasanie 100 wadiius uaziainsan 100 waidus Tnaldisunn
2.5an9 ldluliannaes lddan wazfis a1u9u 10 fia sleaqn Faviniunilanieanaased
(replication) AALLITEALAIMN NI UIRIN1TNAARILTU 6 92A L (treatment) AN

sr@dninnasanssasldunusazain wianialnauaAIuAN (control) lULARZIZALAINN
9q 9q

Wndud 3 41n19Meaad

3.4 N5AISRTAYN

3.4.1 dndayanidiasziinanilsdsaumainuilsisqu (Analysis of Variance,
ANOVA) waziBaiiauauLans19989A1 28 189AN1SNAABN WNADANTEALAIIN
dl oI/ 1% ax . o <
‘iU 95% #eds Duncan’s new multiple range test a1nTusunsngnizagy

3.4.2 thfieyadnanaaedlan waxfie ANN1INAAesN 1,2 LaY3 AR LC,, 7

AN 24, 48, 72 ua 96 dalus Iaeld Probit analyze
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3.5 ADNUNVINNITNAND

favlfiAnsineiaraninistsens arrmalulatinianandniuazilszus ane

= o = % ¥ o
walulagnisinems anntiumalulagngzany RILATNATUNUITATANTTLIN
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unin 4
HALALIANTHANITNARD
4.1 n1sdnsratinrasd I ndglutiainziaganssadlduin i sunensng
[~ o 1 o’l | ¢=4I 1 d’l % 09/
anifiumaet1aiiuazd niendulymludemnsiaaanssmldunaes
o =8 a tzll z:ll o a £ 1 o :; o t:l” %
NHATNT TNIANETRANNUNINTGA a1uou 3 18l THun uasanduanue a1
dlil a Qo‘ o [ 3 dll -] v 1 a 1
Hui@e13gns (Aann, 2542; Annn, 2543) talnlinaasude 4.2 wudnmtiaeu
A @318 Scenedesmus sp.
4.2 HANSNARALFITENAANNTUIAANI1TAI9ARINGE
4.2.1 @13annaINEnLNIaRaIuIe
ansnavasansan s e luAmMNazateeNeARaTAR A1 Scenedesmus
o ~ = o = o PR
sp. Ine/ld heamocytometer WanfretineLi g AAILIAN LA AWNIUEATIH AN N wIaNs
an e uAnFNaTu Nezsumasdingy o (nNaNAYUAN), Ethanol, 50, 125, 250, 500 Laz 1000 ppm
WL R MIUTARTENA1I18 Scenedesmus sp. BHNAAAIITUN 2 1esansaniaynANEindv Tne

1
1 A

WU IEAUAMNE N1 1000 ppm Ruwnliinanasetinasiaiiad Insanawas 72.25:0.25 x10°

o [

HARBONARART TN ANNWING WREHTEANA TN NAT A WL APMLIAN TABVNLA LAY
Aﬂl o/ v v -dl tﬂl 1 a a o/ o Y o O 1 s
Pezaumudindva (e 1) daudvsnavesansaniaandniislusinasaeenueasiaad
amiauuusn Ineld heamocytometer WanFaud U UL ARILIAN LAY ALENIUBATIN AN
dindiurasansanan uansneiu NszaAuradingu 0 (NguALIAN), Ethanol, 1000 LA2000 ppm

'
= o ¥

WL R MOUTAR VRN MINRANAIGIAAT 0.00:0.00 x10° liad e adans NszAsA ML 2000

o o

ppm ludui 4 Deduh 7 Gl armusnsinseeilled A Nad Al e Ui LIgARILIAN FAE

A o o o o = Y o o
UaA WaENIzALANNA N LR (FN3T 2) TananIneaesanAdediu Ayooa etal. (2011) Tnein
o o Y dl o rya a = o a . . 1 o o Y
msneassasanAANANT I IR e HRaUWA LW A Tasza juveniles WirkasatAaNENT
NN Ndiu 1.07 nFusaans ANEnn1 19N anaa sl amaneansanen Inala sy
zﬂ” zﬂl o/ a [ a ] E% ¢=4I a ¢=4I v
Waikle uazadtnzaedilaila welas wnnmazaeeand au inlimelung s ansiendilllu
09/ 1 v v = dl oa’ o U a dl oal
S INRYT s IAAANNIEINT LRIeanT IaLN azatetin N lHeanT mun azatsliinanag

metlszunananlsladaesansng Scenedesmus sp. ansarinaninilslusnvinazans

YNUWeATIH AN NE A9 7 9zd U 1A un 0 (nguAaLA), Ethanol, 50, 125, 250, 500 ua% 1000

'
! a o I

ppm WL tuARe I A Anavg g AN 056+0.00 Tulpsniusiaiiad ans NszaAuamdindy
1000 ppm WemnszauA Mgl anwsnsinsaei R RA A TN Al ad e LT ARLAN A

BYNURA LA szA LA NG R 1 A Wit 13 daunetiudwesamdauuusanlugnsaiaann
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Antislusaninazaneiemueat ponadsiiusinati 4 sz R ur 0 (MuAsLAL), Ethanol, 1000 uaz
2000 ppm WudFsuAaelsi adanatg g awinriy 0.00:0.00 Ilasniusied addss lud ufl 54
F7 7 svsrummadiadiv 2000 pom e nszaLmNNdisdLE A MUsNF e NHTRIA AT AT
Fan il 14

ghsnnafugsesansainandnjaluamsng Scenedemus sp. wug AN 1000

b4 1
o

ppm SRsNNs L nTuGes] e Uguie 50% Aausidui 3 uasanunsndudaling 86.32%
Tun 7 (n3197 3) doudesnstugisresarsanaanninijsluamsemanemtingn WU NAN
Windins 1000 ppm Emsnnsdiudaiisauizes”) Inad Uiy 50% Aausdui 3 dounnudindun

2000 ppm @vnemevsa 11 4 InednansadueslEng 100% (a1 4)

M99 1 WREUINELATUIIARIBNAUINY Scenedesmus sp. TuansanaaninTialusn

NIATALBNIUBA 70% NHAMNENTLuANFANaTu(x 10" LiadfaNadans)

AN N 1281 (F1)

(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+153  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° 101.33+0.38° 104.42+0.52 96.42+0.38°

o o

aenesfuianluLnuLINaREaTUNLANANI LA AN LAN AR e RTE N ATYN 1

A0A (p<0.05)
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= = o 'y ! o L 4 o
A1F9N 1 L‘LE‘EI‘LILWHU@WHQHL%@@%@\?@W“?WH Scenedesmus sp. slummﬂmmmﬂuﬂum

NIATABNIUDA 70% NHAMNENTULANANeTW(x10* iadsaNadans) (sa)

AN N 19481 (F1)

(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 a g

aenesfuianTuLnuLINaREaTURLANANITIUARR AN LAN AR e NTE N ATy

A0A (p<0.05)

A15197 2 uhsuinguawumasuesa i uasainandnijslusaiiazans

ONURA 70% NRANNENTULANFAAY (x10° Liadsaladams)

b4 b4
ANHLANTU (ppm)

a1 (13)
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"° 112.4641.73° 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 o

aenesfuianTuLnuLINaREaTUNLANANsTIUARR AN LAN AR e NTE N ATy

A0A (p<0.05)
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18.00

)

16.00

14.00

SufniARAng

-

12.00

10.00

{luTasn

8.00

]
ALARY

o

6.00

4.00

2.00

PFumunaalsila

0.00

a7 (7u)

B Contral
W Ethangl
W 50

W 125

B 250

W S00

@ 1000

i 13 unueaalsiladuesaving Scenedesmus sp. Tuansanaaniniialusan

ATALENIUBA 70% NHAMNENduuanseiu (lulasnfurRelaaans)

3.50

an )

SUARNARARG

3.00

2.50

[

2.00

(lalnsn

4

o
ALAAE
4
)

Esnasalsia

3 4

2|1 (Au)

I Control
| Ethanol
B 1000

m 2000

N9 14 dsanaupaalsiadaesaviamuluasainandnijlusaniazaeianiues

70% AAdNduuansneiy (lulasnSuselanans)

23



M 3 nnmstiudesasatinandnijsluamsemtinmen (Scenedesmus sp.) (tLlnF s

1941 ANNENEY (ppm)

(1) 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 58.51 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

MSNN 4 drendiudaesansaipaninijdua s evanemiingu (wediFus)

1940 ANNENEY (ppm)

(31) Ethanol 1000 2000
1 7.22 10.51 21.22
2 0.00 33.90 36.36
3 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

4.2.2 granpanALatInnanaI e
Inanarevasanmanlatia lufannazanelan1ueasalIafa1INe  Scenedesmus
o ~ = o = o vy v
sp. Inaild heamocytometer WaulFeLnauiugAAILANUATTALONIUERTIN AN N T
asanaANuANFAeTU NsedumAlndndy 0, Ethanol, 50, 125, 250, 500 WAL 1000 ppm
WU UIUITARTBIAININY Scenedesmus sp.Buanadludui 1 1e9a19ainnnAIY
v v 1 Iﬂl [ 4 b2 v = £ 2% 1 1 1 lﬂl
sty Tnawudnseaupandingu 1000 ppm Huudliinanatatnasngsaliiaianadgegn

1 33.00+0.57 X 10" IaAFAaNAAANT BMIINITEUSUNNTU 88.38 % HANLANFATNAENIH
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e o [

A AN NaD AN LT LALTARILANLATTALNIUES WasTIszAUANITNTIE)

v
o

NANTINAABIAAAAARINL WU et al.(2012) a9 ldd134iAANENALTINANN1TDEUEINIT

a o A

WwstylAulnaesmad M. aeruginosa lEanAudindiuninnan 1.5 Aaanfuseliana

=
ap

A
o

(NN 9) AUANINATRIAIATARLATIN IUFAINAZALEN I UBAFBLTAR AN NI BILU U ST
93 Tneild heamocytometer ez ueuAUgARILANLAZTALENIBBATINAH NS 1

a13anaNuAnsNaiy Nrzaumddindu 0,Ethanol, 1000 waz 2000 ppm WLINATUIULTAS

1 v
= = o k4

YBIATNINLAARIAIGAT 0 NIEALAMNIENGY 1000 waz 2000 ppm eRgINIedudamiaiy

4 [

100 % lwiuh 6 waz 7 HAvnumAnssetafiid1AnynivatiAlemauiugarILAN LA A
ANIURA (AN947 5 )
nstsziiunareanas s aqueIda e Scenedesmus sp. MANTATARNNALATIN

Tusarinazaeeniueatelanudiniuunnsnaiu Nezduamdingu 7 926 0, 50, 125,
250,500, 1000 ppm WAEEANULALENIUDANLIN UTN1ARalsHAS ARaIgIgALINTL

'
= o 4

0.0120.008 lulasnfuseiadans Nrvsuminniduds 1000ppm (A1NH 15) [EVEY

AR dNduT A UANEN L RTIE ATUNNAT AL AL AN LAY ALEN U ARIUTBINIT
- 4 e

[ 3 a 1A oal o O dl = ¥ % dl 1 o
vesranluansaninainalatihlusaniazanaeniuaagsiadndunuanseiungeay
ANLANTY 4 92AU 0, 1000,2000 ppm KATANIUBANLLN UTNiAAalsAad anas
Agawiniu 0 lulasniusiadiadansluiui 6 Nsvduaaudindun 1000 uaz 2000 ppm Tas

o

NNILALNANNUANFANND NN A A AUTARILANLATTALBNIUER (51137197 6)
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ANSI9N 5 ANUIUTARUBIANUINY Scenedesmus sp. a3arinanALaN TN

ATAEENIUBAT0% TN AN NI ULANFAIN (X 10* LiadAaNaAAmT )

AN N 19481 (F1)

(ppm) 0 1 2 3
Control 64.66+0.33" 98.33+0.33" 112.0040.33°  181.33+0.66°
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" 77.000.57° 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"

o o a L ° o

aeneafuianuLnLINaRgA U LANANIIUARR AN LANANa TR A ATYN I

A0A (p<0.05)

ANFI9N 5 ANUIUTARUBIANUINY Scenedesmus sp. Ma3arina1naLan TN

ATAEIENIUBAT0% TN AN NI ULANF9N (X 10° LadsaNadans )(5a)

AN N 1981 (F1)

(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° 142.0041.20°  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° 130.00£0.33°  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°

o o

aenesfuianluLnuLINaREaTUNLANANITIUARR AN LAN AR e NTE N ATYN 1

A0A (p<0.05)
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AN5199 6 ANUIUIARIAIANNIELLLTIN T8 AN AUANN TUFINIazaeaNIue s

a

70% 9N AN ULANFNa Y X 10 LiadfaNaAAnT )

LR ANLANUW(ppm)

() Control LANIUAR 1000 2000
0 15.3340.33"  15.33+0.57° 15.3340.33" 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" 2.3040.33°
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° 1.12+0.01°
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" 0.00+0.00° 0.00£0.00°
7 229.00+0.57°  228.00+0.33 0.00£0.00° 0.00£0.00°

o o a o &

aenesfuianTuLnuLINaREaTUNLANANITIUARR AN LAN AR e R E N ATy

a0A ( p<0.05)

Usnaaralsiladiaan ( Winsnsudaiadgans )

H Control
Hianuaa
= 50ppm

B 125ppm
m 250ppm
W 500ppm
M 1000ppm

nai ()

v

2NN 15 Bunnupaalsiladueaaning Scenedesmus sp. MuansannaLatinlusann

AvaeeNIuea 70 % ( lulnsniuseNafans )
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e
0w
L]

w
L]

-
W
L

¥

= Control

Hiaviuaa
1.5 F
= 1000ppm

= 2000ppm

tinuaaatsiladiadu (Wirsniudaidadfes)

4] 1 2 Ed L} = (=] !
aa (Fu)

AN 16 Bunursalsiaguasaiviansum luaisannadanunlusniazans
NURa70 % ( lulasniuselaaamg )

=

BRTINNFIUEIURI41941 A LAY Scenedesmus sp. WUAN NANLENTU 1000
[ o :; = ¥ al 4’1 d‘ o :; a & L3 :/l 1 o d‘ all
ppm fRsnseiu AR liiiinauireas ) Inadudaniu 50 wefidus deusdun 31 72.42
% wazgagaludui 771 88.38 % (A1919% 7) doudnsnisdudsaasansaninluarinausu
WUd1 NezAuANding 1000 waz 2000 ppm §R3IN19EUTIGIgAINTL 100 % Tududn
~
6 LAY 7 (AN7749N 8)

v

AN519N 7 BRIINITELENRUIIARAWINY Scenedesmus sp. (%)

1941 AN T (ppm)

(1) 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 31.55 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 0.11 46 49.76 50.13 50.24 87.76
7 0.35 46.83 49.76 49.78 49.89 88.38
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A998 ARIINITEULIRNUILTARATNIVEILLLTIN (%)

A1 AN T (ppm)

(W) 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

4.3 nan1snagauANNIuRRauNaY (LC,,) aasENsAN AN AT AaLlata e
WA
4.3.1 @a1387nanlNLe (Jpomoea aquatica)
(1) LC,pesansannaninijsselataan (Xiphophorus helleri)
AINN1INARDUAINLTUNY (LC,,) mmmmﬁmmﬁﬂﬁﬁmLﬁ@mmuﬁu
Uangan Rszdunanuidindu 0, 4, 8, 12, 16 uaz 20 mg/l Tuan 24, 48, 72 uaL 96 dalua &
Snsndaunisnnaaestaidaeniinan 24 4oty iy 0, 3.3, 10, 30, 46.7 LAz 66.7
AN AN duTiaan 48 F2lie WNAD 0, 6.7, 16.7, 36.7, 60 LAY 96.7 ANUANAL
Ao duiiaan 7249109 Winfu 3.3, 13.3, 20, 46.7, 70 W&z 100 AMNANFULAY AN
dinduiiinan 96 4alue winfu 3.3, 16.7, 30, 53.3, 83.3 uar 100 ATNAAUAN LC,, @ﬂ_j‘ﬁ
16.56, 13.34, 11.81 waz 10.45 mgl/l mmﬁﬁﬁu(mmqﬁ 9)
(2) LC.pasan3annaninijssiataninann (Pterophyllum scalare)
annnanegauANiiune (LC,,) mmmmﬁmmnﬁﬂﬁﬂm NenaaaLivy
Uamann Riszsumauidiadu 0, 1, 2, 3, 4 uaz 5 mg/l Tuan 24, 48, 72 uaz 96 Falus &
SAsdauntsneaesianmamiingn 24 Saluawindy 0, 0, 6.7, 46.7, 66.7 WAy 76.7

ANNAIAL AHLEINTLAAT 48 Falue WiNAL 0, 3.3, 10, 50, 66.7 kAT 100 ANNATAL AN

Wndunnan 72 dalue winfdu 0, 6.7, 16.7, 76.7, 83.3 Uay 100 ANNAAL LAaLANNIENTUN
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a1 96 GaTua Winfu 0, 13.3, 20, 80, 93.3 Uaz 100 ANANAL AN LC,, ag#l 3.61, 3.19,

2.68 WAL 2.42 mg/l ANNAAL (A15199 10)

v
aal o a

(3) LC,,2e3a1annaninijesailanvinania1n@niniu (Aulonocara stuartgranti)
AINNTIAAaLANNLITIUAY (LC, ) mmmmﬁmmnﬁﬂﬂﬂmLﬁfammuﬁuﬂm
UNANIANS RezAuANENdu 0, 0.5, 1, 1.5, 2 uaz 2.5 mg/l luiaan 24, 48, 72 uay 96
Falud fenmdaunnsmarestlaimuennad finan 24 Faluawindu 0,3.3,13.3,16.7, 46.7
LAY 56.7 AMNAAL A ududuTiinan 48 $aTue WinAD 0, 6.7, 16.7, 26.7, 53.3 uAx 73.3
PNNANTD A duRiaan 72 $alug Wiy 0, 20, 30, 63.3, 80 uAZ 100 AUANSL LAz
Aradiaduionn 96 dalis winriu 0, 23.3, 43.3, 76.7, 96.6 WAZ 100 ANNANFLIAN LC,, ¢
ﬁ2.25, 1.95, 1.28 Loz 1.05 mg/l muz%%ﬁ”u(mmq‘ﬁ' 11)
(4) LC5O°]J‘ﬂ\‘1mmrTmmmTﬂﬂwifaﬁ\1Lmﬂdﬁ; (Neocaridina denticulate sinensis)
AINNIINAFALAINLTUNE (LC,,) mmm?@ﬁmmnﬁﬂﬁﬂmL‘ﬁ@wmmuﬁuﬁq

'
a o

87 NezauaNdingu 0, 4, 8, 12, 16 waz 20 mg/l lwinan 24 uay 4840Tus Henadaunis
AN8989f9Lm8s N19an 24 Faluawiniy 0, 3.3, 10, 13.3, 60 UAT 80 AMNANAL UWAZAIH
Windunioan 48 4alus windu 3.3, 6.7, 23.3, 40, 86.7 WAL 100 ANNAIAL AN LC,,

@ﬂﬁ' 15.58 Ay 11.46 mg/l ANNANAL (mm\ﬁﬁ 12)
(5) LC,,aa9ansannanentjesiafawnsia (Procambarus clarki)

AINNIINARDUANNLTUNS (LC, ) mmmmﬁmmﬁﬂﬁaimL'ﬁ'@mmmuﬁuﬁq

ST AsvduANuLEindL 0, 5, 10, 15, 20 uaz 25 mg/l lunan 24 Las 4899719 BERIEY

NIANEURIT9LAT Y filnan 24 F2laWinfL 0, 6.7, 16.7, 23.3, 53.3 UAY 76.7 ANAAL

LazAEinduTioan 48 4alue Windu 3.3, 13.3, 30, 43.3, 83.3 WA 100 ANNANAL AN
LC,, fafﬁ 19.35 WA 16.73 mg/l ANAAL ([51’1’3"1\‘1171' 13)

4.3.2 gnsarnanalain (Patamogeton malaianus Miq)
(1) LC5O°ummmﬁm@’mﬁﬂ§ﬁ”’1rfi@ﬂmmm (Xiphophorus helleri)

AINNIINAAaUANNITuRNYE (LC,,) yasasaiaanAl At e aseuiuLlan

a0a N3zdumnudinin 0, 5, 10, 15, 20 uay 25 mg/l luaan 24, 48, 72 uas 96 dala 1

Snandaunisanaaedtlatden inan 24 Saluawindy 0,3.3,13.3,23.3,50 LAz 70

ANNAAU AN NTUNIAT 48 GaTue Windu 3.3, 10, 16.7, 33.3, 66.7 LWAY 93.3 ANNANAL

ANEINTUNNAN 72 FaTHe WinAU 3.3, 13.3, 23.3, 43.3, 83.3 kA 100 AMNAFL WATAIN
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diaduiinan 96 dalue U 3.3, 16.7, 26.7, 50, 86.7 UAT 100 AMNAIRL A1 LC,, faau"ﬁ
20.38, 16.41, 14.02 wag 13.18 mg/l mm%fwﬁu(mmqﬁ 14)
(2) LC50m@amﬂ?mrTmmﬂaﬂ§ﬁwﬁﬁi@‘ﬂmmqm (Pterophyllum scalare)
AINNNINARALAMN LT URAE (LC, ) 198 2aR AN AL AT T enagaufLlan
Mann Aszdumanudindiv 0, 1.75, 3.5, 5.25, 7 uay 8.75 mg/l lulaan 24, 48, 72 uas 96
Falug Bemsgaun1sAEasannann Anan 24 $aluawinfu 0, 6.7, 16.7, 30, 50 UAZ
66.7 ANNATFL A dnduTinan 48 $2lu Windu 0, 16.7, 20, 43.3, 76.7 UaE 100
AANAN Y AN duTiiaan 72 49Tua winfy 3.3, 233, 26.7, 53.3, 86.7 L&Y 100
AINANAY WAazAINE NS uTaan 96 Falue infy 3.3, 20, 30, 56.7, 93.3 LAY 100
MINAIAL AN LC,, mﬁi 7.08, 5.08, 4.44 Unz 4.26 mg/l AMNANSL (A19197 15)

(3) LC50‘ﬁ@ﬁ@Wi@ﬁ/ﬂ@Wﬂaﬂaﬁ”’1ﬁf’ﬂﬂ@ﬂﬂm‘ﬂmﬁ@ﬁgﬁyﬂ R (Aulonocara stuartgranti)
AINNIINAAaLAINLTUNE (LC, ) 18981 7ar AN AL AT R enageLTuLaiNeNna T 7
szAUAINNIENTY 0, 1, 2, 3, 4 Az 5 mg/l 1WA 24, 48, 72 uaz 96 aTug fl§mangounis
P99 AMLBNNATE A9an 24 FaTuawinfL 0, 3.3, 6.7, 20, 53.3 AT 60 ANANAL AN
dindiufinan 48 daTus windu 0, 6.7, 13.3, 23.3, 63.3 UaY 80 ANNATL ANNEEUR AN
72 €aTua Winfu 3.3, 10, 23.3, 30, 76.7 WaY 100 AMNANAL wazANNELTLTINAN 96 Falue
Winfiu 3.3, 16.7, 26.7, 63.3, 93.3 LAz 100 AMNATAL AN LC,, mﬁi 4.30, 3.71, 3.04 uaz
2.44 mg/l AIMNAIAL (m'm\‘iﬁ 16)

(4) LC5O°]J‘ﬂ\‘lmmrTmmﬂaﬂ§ﬁwﬂﬁiﬂﬁ\‘lmﬂ% (Neocaridina denticulate sinensis)

AINNIINAFLAINLTUNE (LC,,) m@ammﬁmmnﬁﬂa{ﬁLﬁ@mmuﬁuf’quﬁ 7
srAUANNIENTY 0, 12, 24, 36, 48 WAz 60 mg/l MIAN 24 LA 48 Tug T8PIFuNIAE
*ﬁmﬁmﬁ faan 24 Faluawindu 0, 3.3, 10, 16.7, 56.7 uA 83.3 AMUAINL UAZAIY
diaduiiinan 48 Falus winfy 6.7, 13.3, 30, 56.7, 90 ua¥ 100 ATNAAL AN LC,, faau'ﬂ'?']'
46.18 Ay 29.98 mg/l ANNANAL (mm*ﬁ 17)

(5) LC5O°ummmﬁmwmﬁﬂ§ﬁ”ﬁr;i@f’j\um?\lm (Procambarus clarkii)

AannNIInAaaLANITIuNE (LC, ) mmmmﬁmmnﬁﬂ?}{ﬂLﬁ'@wm@fauﬁuﬁaLﬁﬁ\lm

Nrzaupanudindu 0, 13, 26, 39, 52 waz 65 mg/l a1 24 uaz 48 Falue Nemsd9unng

paaaasfiansia Anan 24 49Tuawindu 0, 6.7, 16, 36.7, 56.7 LAY 73.3 ATNAIAL WAL
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AMiNdiuTIaT 48 daTue Wiy 6.7, 16.7, 30, 56.7, 80 WAz 100% AINANAL A1 LC,, DY)

1 48.68 uaz 33.86 mg/l AMNAIAL (AN31971 18)

A157197 9 ArANluAe (LC, ) 199 a13arinanntdnijssiailanaan (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 3.3
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 5 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 1181
12 14 30 46.7
16 21 30 70
20 30 30 100
96 0 1 30 3.3
4 5 30 16.7
8 9 30 30 10.45
12 16 30 53.3
16 25 30 83.3
20 30 30 100
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A1579% 10 ArANHLTURT (LC, )18 an9ainaniniiesalanani(Pterophyllum 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
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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a

= ! a o o v aa o
M990 11 ﬂ’]ﬂ'ﬂ’]NLﬁuWE’ (LC50)°1|ﬂ\'1 mqﬁ‘@ﬂﬁqqﬂmﬂu\?mﬂﬂ@’]ﬂﬂ'ﬂﬂqﬂqqmu’]L\‘lu

(Aulonocara stuartgranti)

Number of
Number of Mortality
Time (hr.) Conc.(ppm) tested LC,, (ppm)
dead fishes rate (%)
fishes
24 0 0 30 0
0.5 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
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
2.5 30 30 100
96 0 0 30 0
0.5 7 30 23.3
1 13 30 43.3
1.05
1.5 23 30 76.7
2 29 30 96.6
2.5 30 30 100
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A919% 12 ApaTuE (LC, ) uesansarinanintjssafisas (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 3.3
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
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A1579% 13 ArANLTUNE (LC,,) 999 asannaininiiesenansile (Procambarus clarkii)

Number of Number of

Mortality
Time (hr.) Conc.(ppm) dead tested LC,, (ppm)
rate (%)
shrimps shrimps
24 0 0 30 0
5 2 30 6.7
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
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AN9197 14 AAonuTu (LC,,)104 @ansannanalatsiailanaan (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 3.3
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 3.3
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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AN9197 15 AAo TR (LC,)104 @ansanaanalatnsatlanmann (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
5.25 16 30 53.3
7 26 30 86.7
8.75 30 30 100
96 0 1 30 3.3
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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A1519% 16 ArAALTUNTE (LC, )18 asanaanalatisatlairuen s nanii i

(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
5 24 30 80
72 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
5 30 30 100
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A919% 17 AANLTURE (LC,)199 ansafinainhiatinsafiamas (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 3.3
24 3 30 10 46.18
36 5 30 16.7
48 17 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

A15199 18 ArANTTUE (LC,) 199 arsarinanalatinsefiawmsia (Procambarus clarkii)

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 73.3
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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uny 5
d7Unan1Tnang
AINAITLENTRAVDIRIWIIYINNE LU ALWIZLR U INTTL LT &2 8973 WD

AU TRALAY AR 41318 Scenedesmus sp. A13ATARINALATNLTNIUAIIN MU LUY
289411918l Scenedesmus sp.anadnaTgn TaaAaNdindun 1000 ppm WuANUIUIEAR

WinAL 33.0040.57 X 10" liaaAaNAaAAmNT amINI17e8UTavinAL 88.38 % N 7 Tu 49y

1 o

A118ULTIN NAmdindin 2000 ppm 8RsN3ELELYINAL 100 % BaldnusumTas

¥ 1 !
o ter A

AMIAIUATUN 5 289N1INAA8Y doudnsaninaninijsntinnnaaeulun st ugiaung

4 1

Scenedemus sp. NA XL NGW 1000 ppm au1sndUEILFANGA A1UIULTARDE N

u

v
a [ % 0% ! o

72.2520.25 (x10" 1A aNaAANT) TI6MIIN1TEUED WAL 86.32 % Tuduin 7 wayns

v
o o

fusauieuaeatingn Naaudindu 2000 ppm a1unsadudslinngs Inaaaudind

4
o ]

7l 2000 ppm T{NLANIUIAS FsIEUS UYL 100 % AAUATUT 4 T83n1MAREY
ansanminiAqeanueasalatdaan Uaninn uazilainuennany den LC50=7i

96 d2%a4 Wi 10.45, 2.02UWA% 1.05 mg/l AMNAAL Lazansaiamlatnsetlangen Uad

991 WAZLANENIAD NAN LC5O°71' 96 dnTud WinAL 13.14, 4.26U022.44 mg/l ANNAAL

wazANiiuiwaasansainsiafis wudnansanainijslnesefisaes uafjansia N1 LC,,

1 v
o ! o a

48 T4 WAL 11.46Wa% 16.73 mg/l waza1sananlauNAefaaesuasiunsile Han

q Q

=

| 1
= o

LC,, 7 48 Falas vinriy 29.98 WAy 33.86 mgll
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ATANUIN

v

A1571991 1 4FTEIM9ALIARBLIAAN (Chlorella medium)

@lﬁ]ﬁ"ﬂ’]ﬁ’]?ﬁ”&l\iﬁ@m?@@’] 18m97
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/1L
KNO, 1.250 g/1L
EDTA 0.500 g/1L

MgS0,.7H,0 1.000 g/1L
MoO, 0.007 g/1L
CaCl, 0.084 g/1L
KH,PO, 1.250 g/1L
FeSO,.7H,O 0.050 g/1L
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AUATIET 12(4): 29-36.
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