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Acute Toxicity of Copper Sulfate, Zinc Sulfate and Cadmium Chloride to

Sandworm, Perinereis nuntia
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ABSTRACT
Acute toxicity of copper sulphate, zinc sulphate and cadmium chloride to a 4 — month (mature) sand worm
Perinereis nuntia were examined by static bioassay. It was found that the mortality of larvae increased with the
increasing of copper sulphate, Zinc sulphate and cadmium chloride concentration. The lethal concentrations (LC ) of
copper sulphate, at 24, 48, 72 and 96 hours were found to be 6.24, 3.16, 1.68 , 1.16 mg/L, respectively. The lethal
concentrations (LCSO) of zinc sulphate were 10.26, 8.54, 5.79, 5.06 mg/L, while the concentrations of 3.59, 3.29, 2.17,
1.98 mg/L, were found in cadmium chloride, respectively. The results clearly indicated that cadmium chloride is more

toxic to the cells of mature sand worm than zinc sulfate and copper sulfate.
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azni1eeglund lvlines 250 das NszauaNNga
y . - 7
YIUINLIA 20 LEUAINAT AT pH 7.0 YUNHNUDIN
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96 ¥ T34 (Preliminary test)

CuSO, Concentration (mg/L) % Mortality

control 0

0.75 36

1 43

2 63

5 100

7.5 100

10 100

a Y A =
msen 2 msmeazanvesldifeunziainiiy
Wutuae o veagaagama Tuar 96

¥ T34 (Preliminary test)

ZnSO, Concentration (mg/L) % Mortality
control 0
20 48
30 52
40 64
50 100
100 100
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CdCl, Concentration (mg/L)

% Mortality

control
0.5
1
5
10
30

0
18
23
38
52
100
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Conce % mortality

(mg/L) 24h 48h 72h 96 h

control 0(£0.0) 0(£0.0) 0(x0.0) 0(£0.0)
5 0(x0.0) 8(+0.44) 16 (£0.37) 36 (+£0.37)
10 0(+0.0) 16 (£0.37)  32(x0.44) 52 (0.39)
15 8(x0.24) 20(+0.31) 36(+0.37) 56 (£0.37)
20 12 (0.39)  28(£0.44) 52(+0.50) 80 (£0.31)
25 20 (+£0.31) 32(x£0.44) 72(x0.44) 100 (+0.0)

30 40 (£0.31) 56 (£0.19) 92 (+0.44) 100 (+0.0)

24,48, 72 1182 96 %1114 (final test) © n
Conce % mortality 60 - —e—ith
z
(mg/L) 24h 48 h 72h 96 h E a0 ——T2h
-]
£
control  0(x0.0) 0(0.0) 0(£0.0)  0(0.0) £ 20 .
075  4@0.19)  12(x037)  24(2037)  36(=1.99) 0
L] 075 125 25 5 7.5 0
1.25 8(£0.24)  16(+048)  36(x1.19) 52 (+0.59)
CuS0, concentration img/Li
250 24(x0.19)  48@024)  64(£1.99) 72 (&0.24)
500 36(£0.19)  56(0.75)  84(x048) 100(00) U 1 Sovazmime (% mortality) ved ldineunzian
7.50 44 (£ 0.37) 76(£0.49) 92 (£0.24) 100 (£0.0) ymwhq 9 (‘]?’JI?N) U izﬁ'ﬂﬂamﬁui’umamaﬂ
10.00 80 (x031)  92(x024) 100 (x0.0) 100 (£0.0) alofdanla
d’ 9 A - 100 -
M3131 5 Mmsmeazanved ldiReunzianany ]
a0
Wutua1 o vesdaddamlalumal 24, 48
s 5 - 80 T
72 11z 96 %2134 (final test) T w0l
E
Conce % mortality ®
[} o
(mg/L) 24h 48 h 72h 96 h . o s s
control 0 (x0.0) 0(20.0) 0(20.0) 0(+0.0) ZnS0, concentration mg/L)
20 0@00)  4@018) 12(+046) 48(+0.24) st 2 fovazmsmie (% mortality) ves 1didou
25 4(£024)  8(x024)  16@*024) 72(20.39) 4 \ 9 o v v
nz@NaAN 9 (1 109) o sEauANTNIY
50 12(@0.37) 20 (*0.31) 40 (20.44) 84 (20.35) - .
RREAREHING
75 24(+0.59) 40 (+0.63)  84(+0.10) 100 (0.0)
100 28 (@&048) 56 (@*0.37) 100 (20.0) 100 (20.0)
125 84(028) 92(*024) 100(0.0) 100 (20.0)
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—a—T2h

——9Gh

% mortallity

CdCl, concentration img/L)

51 3 $osazn3Ae (% mortality) vou TdiAounzia
a9 (FTu9) & seaUANUENTUYD

= J
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100 -

&0 | —#—control
—8—0.75mg/L
60 4 —4—1.25mg/fL
——25mg/L

40 -
——5mg/L

% mortality

20 - —=—7.5mg/l
——10mg/L

Time ihy

31 4 ovazn3me (% mortality) vou ldieunzia
q’ Y g 7 o
fanuanduaNg  vesnedesvamla o

18194 9

100 4 —s— control

80 —a—20mg/L
—&—25mg/L
60
—t— 50 mg/L

40 - ——T75mg/L

% mortality

20 —8— 100 mg/L

——125mg/L
0 * T * T e T *® 1

Time ih
Y . ¥
31 5 Fosaznsme (% mortality) vod IdiAeunzia
= Y Y s Jo
nanududua 9 vesTAdama nm

AN 9
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BMP16-6

100 —+— control

——5mg/lL
80
—i— 10 mg/L
——15mg/L
——20mg/L
—a—25mg/L
——30mg/L

60

40

% mortality

20 4

24 48 Time thy 72 %

51 6 osazn13018 (% mortality) vea ldieunza
Aanududuaeg  vewnadieunanlss w
121914 9

2. anuduRuReuNau (Acute  toxicity)
vosnathlosdala Faadama uazuaaiiionnas
Jd v Y A = I a

15 alaaounzia 31nni1sanyIANWd Uiy

RoUNaU 1AeID static  bioassay  HAZAIUINNIA

ANuTUTUU09 aethesFaa Fengaa nag

= 7Aoo QYo o
upaliouaaelsa Nihlddainaassmie 50% (LC,,)
U 1A 24, 48, 72 1AL 96 ¥ 119 WU DATINTAY
Y A =
mm"lﬁmauma Perinereis nuntia Glusljﬂﬂﬁ‘ﬂﬂﬂmll

ANMUFULATA TTZIAT 1Ay TTAUANTUTU

@ f{, a 1 Y A =
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BRI UTIVIUNINNI 10 %D TTAVANY

¢ o a d v =

WutuveanellesFamla Ferdana wazunaiion
S A g‘/ 1 = A

Aao 15 UARALA 0.75 (13197 4), 20 (A1319% 5), 5

(MI19N 6) mg/L MUaAY MANNITNTUYeInll

oS Fama Faaaama uazuaamouaanlsd Nyl

9y A ¥ A
T&deunziamedosay 50 (LC,) N 24, 48, 72 uay
96 %1139M0 6.24, 3.16, 1.68 ,1.16 mg/L AN

Y 9 a d v A
WUTHYDIFIATFala AD 10.26, 8.54, 5.79, 5.06 mg/L

' Yy 9 =} < A
HarAmANMYNTUYeInAaiounanlsa Ao3.59,
3.29,2.17, 1.98 mg/L MNa1AL (m1519% 7) uag nsl
- . v 2

waaamafTeunesua (LC,,) vodlansninng 3

¥UANNA 24, 48, 72 1AL 96 ¥ 119 (NNN 7)
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M990 7 UAAIATLC,, Q1981 24, 48, 72 uaz 96 m319n 8 fSeudieua LCso ludainaasariia

¥ 119 vo4 notulosFala Faraala A199)

wazuaaounanlsa LC

50
Fanaanq (mg/l) 5183814904
C., (mg/L) (95% of confidence limits)
Heavy metal 50 66 h)
Cu
0.50 Ahsanullah and
24 Hrs 48 Hrs 72 Hrs 96 Hrs Allorchestes compressa

0.6 Florence (1984)

Corophium insidiosum

0.2 Reish et al. (1976)
CuSO, 6.24 3.16 1.68 1.16 Capitella capitata

0.3 Reish (1993)

Neanthes arenaceodentata

ZnSO, 10.26 8.54 5.79 5.06 Perinereis nuntia

1.16 Reish et al. (1976)

Y Y
TumsdnyinTail

Zn
Cdcl, 3.59 3.29 2.17 1.98
0.58 Ahsanullah (1976)

Allorchestes compressa

. o 1.9 Reish (1993)
Corophium insidiosum

3.5 Reish et al. (1976)
Capitella capitata

12 - 0.9 Reish et al. (1976)
Neanthes arenaceodentata - Y 3
0 D2atrs S 506 | lumsenyinsail
d 3] e Perinereis nuntia
‘E 6 1 ™ 72 Hrs cd
=
= 4 m 86 Hrs
= Allorchestes compressa 0.2 Ahsanullah (1976)
27 ,
H r II Corophium insidiosum 1.27 Hong and Reish (1987)
] 04 T T T T T T
Cuso4 Ins04 cdoiz  haevymeral Capitella capitata 1.5 Reish et al. (1976)
LC50 (mg/L) (95% of confidence limits) Neanthes arenaceodentata 12 Reish et al. (1976)
Perinereis nuntia 1.98 Tumsfinmasail

1 1] v
51U 7 e LC,, Manududuais o voelangniinng

a ' I a =) [
3 TUA AU NATAN TumsanyIn NI uRBIReUNSY (Acute

toxicity) vodnolilesdaia Fafdaina uag

o118 nazagiwamsive unaiounae 58 aedasimiaovesldineunsia
ml Y A I I ag a o o ml 1 U
dipounziaiuInavayiiavilsdneglu Perinereis nuntia 910A1 LC TUHan1snaaeany

U [ (=} o [ TR o U -dgld S v o A I~ a
nqudaililinszendundsuunalvg Fedainguid aedulesdaula uazunadisunaslsa Nanuwiluiy

o W 1 a a 1 a Jo ] Y Y A ' o

ANUAIAYADISVUUIANIANGIA UASIATHIND gan N Faagama luranududunuanaanu lu

' ' 3 a 4 o ~ < .
mMinzauaemsnageumaNuuniedny1zaAy MINAADY NILZIAT 24, 48, 72, 96 %2119 @4
YOINANTZNUABTITTIN tazFuInden (Reish and #0AA304NY Bat and  Raffaelli (1998) 1143113

. <) a [

Gerlinger, 1997) nagoUANMIUNHRIUNEULUY Sediment Toxicity

s a a A o
RGN ﬂ@ﬂﬁ_]'ﬂi, SHA LASLAANIN NTL8LINT 10 U
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