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The effects of humic acid and water hardness on the acute cadmium toxicity were
determined, using Puntius gonionotus Bleeker. The toxicities were expressed as the
median lethal concentration (LCso) and the 96-h LCso value of cadmium was 2.30
mg/L. Three different water types were used; soft, moderately-hard and hard water
with the total hardness concentrations of 55, 113, and 225 mg/L as CaCO;,
respectively. The acute cadmium toxicity was significantly decreased by increasing
the water hardness concentration (LCso values were 4.17, 435, and 5.06 mg/L,
respectively). An increase in humic acid concentration (0.5, 5.0, 50 mg/L) also
decreased the cadmium toxicity. The LCsy values were 3.04, 4.17, and 4.33 mg/L,
respectively. Moreover, simultaneous increases in humic acid and water hardness
concentrations resulted in a decrease in cadmium toxicity. Increasing the humic acid
concentration in each water hardness concentration also decreased the cadmium
toxicity. The LCso values in soft water were 2.43, 2.84, and 3.32 mg/L;, moderately-
hard water were 2.71, 2.92, and 3.35 mg/L; and hard water were 3.05, 3.32, and 3.49

mg/L when humic acid concentrations were 0.5, 5.0, and 50 mg/L, respectively.

Interestingly, the effects of humic acid and water hardness on cadmium toxicity
were not proportional to their accumulation. There was no consistent relationship
between changes in cadmium toxicity and its accumulation. The cadmium content
was increased, decreased, or not influenced by humic acid, depending on the

concentration of humic acid and the exposure period examined.




3936836 SCEB/M : v imainsanzmadewn; my. Gnnanmzinadow)
faunssa aR : navesnsadaiinuazanunsednvenhdemauluRivve

Tamwﬁmmmﬁuuiuﬂmmtﬁuwm (Effects of humic acid and water hardness on cadmium

toxicity, using Puntius gonionotus Bleeker) AMEATSUNIAILAUINGTINUT : @ gudus,

Ph.D,, Wsznda 1nn§Aynd, PhD., 1@01 1n50A31%, Ph.D. 114 1151 ISBN 074-661-212-3

mﬂmiﬁm;ﬁawa‘umnsﬂz?hﬁnuazﬂ'mmsxﬁﬁwmﬁywiammmxfluﬁmaﬂam
wiinuaadion ludmeifiouviSvdeu (Puntius gonionotus Bleeker) Iaofisanuidiudiy
vod Tavgminunadoudnnunnmanududuim finamsmedosas 50 lussoznm 96
F2Tua LC, nunmanuuRvvelansninunadiovanaudomvanuduiuvensa
g31nn 0.5 11 5.0 uaz 50 Tadnsudedns @ L, ilu 3.04, 4.17, 433 Tadniudodns
amdY) nieemanunszduveniiviuen ss fu 113 uay 225 UAANTUADANT
vosunadoumsuema (/1 Le,, W 4.17, 435, 5.06 TadnTudodns auddi) uenanil
was'ammnmﬁaﬁnua:mmnizﬂ”n11aaﬁywﬁ1'11/’:'ﬁ1ﬂ31mi‘luﬁmmTam‘nﬁmmmﬁﬂnaﬂ
auruAY A1 LC,, hhnszdreeddouiiv 243, 2.84, unz 2.84 Noaniwdedas Tuh
nszdnhunanaiu 271, 292, uaz 335 Tadnsudeans uazlmfms:ﬁwzwm du
3.05, 332, Uz 3.49 fiadansudedns Weruanuuduveansadaiinen 05 glu 5.0 uas

50 Nadn3uAvans MuMAY

4 . Y

wenvintl lunsAnynavensadalinuazaunszdsveniveYSuun s ar auues
Taneminuaalion nunSinunsazauve Taneminunasion Wianuduiusiuiueu

[ b 4 ;Y »
AUNTINNYUVDINTATIINNT BN UNTE A1V saummanuilunyves lansmin
P aw Vv o [ a a = o 9 (& s
nARiow NamNouaad IMiuNnsadinsziinam IS nunsazauves Jansmin
= A dy A 43 4? LK) v Y a a d'
UAAIUOVINLYY BAad MIoMINUY  YUedAUMIANUNUTUYDINTATITNIELS S8 AR

“

AURANUANIZAINETD






