2011 3, 18(2): 466-471
o AL
i -

Journal of Fishery Sciences of China

DOI: 10.3724/SP.J.1118.2011.00466

Cu” Zn~™ Co~ Ni~ Li Py
= = N
ELT, BX, #A
) s 116023
WE: Cu®t Zn*" Co®* Ni** Li' , #(Daphniopsis tibetana
Sars) , 48 hECs, 1:1 b
, b 5 ,
R 24 h ECs 12.75 mg/L  18.32 mg/L.  83.26 mg/L 196.97 mg/L  386.34 mg/L; 48 h EC;s,
327 mg/L 496 mg/L 27.49 mg/L 66.09 mg/L  325.42 mg/L ,CutZn Co+Ni Co+Li Ni+Li
Co+Ni+Li, Cu+Zn+Li Cut+Zn+Co+Ni+Li b , Cu+Zn+Li Cu+Zn+Ni
Cu+Zn+Co+Ni % % ,
, b
[ , 2011, 18(2): 466-471]
#%; Cu*': Zn®"; Co™: Ni¥'; Li%; :
FENES: Q142 EAFRIRAD: A X EHS: 1005-8737-(2011)02-0466—06
#& (Daphniopsis tibetana Sars)
) i Li"
(1-4] (syn. Daphnia 10 mg/L s
fusca Gurney) (syn. Daphnia pa- ; ,
mirensis Rylov) (syn. Daphnia studerri ,
Riihe)™ [&1 cu” Zn®" Co*” Ni¥' Li'
% [6] [7] [9]
[10] pH [11] ,
[12]
% (Moina
mongolica) )
, . 1
i sy , ,
i 1.1 i
#2001 12

¥ B E: 2010-04-28; 1&3T HHA: 2010-06-26.
(30671625; 40776065).

HEEWAB:

EEEN: 1979-), , ;

E-mail: yuan- zi1979-11@163.com
BIEH: , , . Tel. 0411-84762691; E-mail: zhaowen@dlou.edu.cn



2 (Cu*t zZn* Co* Ni*T Li i 467
15 15C , (3] :
(Dunaliella salina) , Cu*"
iy 0.53~30.0 mg/L, Zn* 4.0~100.48 mg/L,
B (810+20) pm, <I2h Co*" 13.1~157.44 mg/L, Ni**
1.2 40~276.73 mg/L, Li" 300.76~450.0
CuS045H,0 ZnSO47H,0  CoCl,-6H,0 mg/L 5 ,
NiCl,-6H,0 LiCI‘H,O ,
, 1 HNO; , 10
50 mL 60 mL
, 0.45 pm 3~6 ,
: , 10
20~30 mL/min 3~5
, , 4 h
bt ,
( 1:  pHB-3 »i4]
pH; EDTA-Na, ; 14
ATAGO S-10 SALT(0-10) : (7 5
(DO) Winkler ; 1:1
746 VA Trace Analyzer 48 h ECso 1:1 (
2) 6~8 ,
£1 SHEEEFHERMENSEERN R4 6~8 3~6
Tab. 1 Toxicity test conditions of 5 metal ions on Daphnio- %10
Ppsis tibetana ’ .
¥ +SD 3~5 , b3
item value
/ °C temperature 15+0.5
/(pmol-m™s™") light intensity  35.10—39.00 2 SHERBTHEBRUREMIL 1 1MEKESEMY
L D photoperiod 14:10 RARERS
salinity 15£0.5 Tab. 2 Concentrations of joint toxicity tests of 5 metal ions
pH 7.3+0.1 at 1:1 toxic ratio on D.tibetana
DO/(mg'L™) 8.01+0.20 / mgL™
Ca*"/(mg-L™") 217.27+2.21 combination of concentration ranges of  range of toxic
Mg**/(mg-L™") 702.97+2.15 metal ions equal logarithm unit
/(mg-L™") Alkalinity 81.35+3.16 Cut+Zn 1.24-39.09 0.30-9.51
Cu2+/(ug~L’l) <0.32 Co+Ni 17.71-280.72 0.38-6.00
Zn*"/(ug'L™") <0.56 Co+Li 66.80—1058.72 0.38-6.00
Co®"/(pgL™) undetectable Ni+Li 74.11-1174.51 0.38-6.00
Ni*'/(ng:L™) undetectable Cu+Zn+Li 42.10-667.28 0.38-6.00
Li” Mugl™) 79.09—84.55 Co+Ni+Li 52.87-837.98 0.38-6.00
1 Cu+Zn+Co 4.51-113.20 0.38-9.51
3 Cu+Zn+Ni 9.38-235.54 0.38-9.51
24 h ECso 48 h ECsg 5 Cu+Zn+Co+Ni 9.63-242.01 0.38-9.51
?% , Cu+Zn+Co+Ni+Li 32.35-812.51 0.38-9.51
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, 24 h ECsq 3 SHEREETFHAEABMERNIAMEEREER
) Tab. 3 Results of acute toxicity of 5 metal ions on Daphnio-
48hECso TUso: psis tibetana
TU50 _ ECSOm + ECSOm i ECSOm e +ECA /h o . 95% - /(mg-L’l)
(ECso), (ECs0), (ECs0)s (ECs0),  mewtion time  FCw/(ME) confidence interval of 93
: TUs: ; ECsom: . 24 12.75 12.24-13.29
N u
y% 24 h ECsg 48 h ECsy; 48 3.27 3.23-3.30
. ., 24 18.32 18.25-18.40
(ECs0)1, (ECs0)2, (ECso)s....... (ECso)yi: 1 2 Zn 48 4,96 4702523
3. n # 24hECsp 48h oo 24 83.26 82.62-83.91
ECso ° 48 27.49 27.38-27.60
- 24 196.97 192.53-198.84
TUso Also: 48 66.09 65.93-66.24
TUse<<1 , Als;g={(1/ TUsq)-1}; Lt 24 386.34 386.21-386.46
48 325.42 325.41-325.43
TUso 1, Also={( TUso)(-1)+1};
Also 0 ; Alsg 0 ; ,Cu*t zZn* NI w24 h
Alsg 0 LCso  95% 48 h R
, Alsy [13] 3 b
1.5 Cu2* 7n* Ni2+, Co2*
, % , Li %
SPSS13.0 5 iy ; :
ECsy ECs. 5 i
* , 5 bt
Cu** zn* Ni¥"¥ Co** Li',
2 24h 48 h
2.1 5 sl
% s 22 5 bl
* 4 ,CutZn Cot+Ni Co+Li  Ni+Li
’ 1:1 ,24h 48h Al :
' ’ , cu**  zZn* Co*
i ’ NI o Lit Ni¥TOLi' %
it ,
R 3
’ ’ & , CotNi/+Li  CutZn+Co
’ , Alsg 24 h 48 h ,
, R ’ ; #%  Cu+Zn+Li
4 4 Cu+Zn+Ni ,24h  Alsg -1.93
T, 334, 48h Als 0.85 0.58,
) Cu+Zn+Co+
cu”* Zn® Co™ Ni¥' Li i Ni 4 24 h 48 h Al
24 hECsy 48 hEC;s 3 -1.92 0.26,
, 5 b , CutZn+Co+Ni+Li 24 h 48 h

(P<0.01) Als 0,
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Tab. 4 Results of joint toxicity tests of equivalent toxicity of S metal ions on D. tibetana
/b ECso/(mg-L™") TU Al
combination of metal ions time sofime % % joint toxicity
CusZ 24 17.85(15.87-20.07) 4.34(3.86—-4.88) —3.34(-2.86 — -3.88) antagonism
u n
48 7.82(7.11-8.59) 1.90(1.73-2.09) -0.90 (-0.73 — -1.09) antagonism
CoiNi 24 91.92( 91.62-92.22) 1.96(1.95-1.97) ~0.96(=0.95 — —0.97) antagonism
0 1
48 66.10(65.37-66.83) 1.41(1.40-1.43) —0.41(-0.40 — -0.43) antagonism
CotLi 24 384.19(379.49-388.94) 2.18(2.15-2.20) -1.18(-1.15 — -1.20) antagonism
6] 1
48 272.16(268.98—-275.38) 1.54(1.52-1.56) —0.54(-0.52 — -0.56) antagonism
NitLi 24 407.98(366.56-454.08) 2.08(1.87-2.32) —1.08(-0.87 — -1.32) antagonism
1 1
48 271.45(271.04-271.86) 1.39(1.39-1.39) —-0.39(-0.385 — -0.389) antagonism
. 24 325.86(321.15-330.64) 2.93(2.89-2.97) -1.93(-1.89 - -1.97) antagonism
Cut+Zn+Li )
48 60.11(56.95-63.46) 0.54(0.51-0.57) 0.85(0.75 - 0.95) synergism
L 24 253.50(252.84-254.15) 1.82(1.81-1.82) —0.82(-0.81 — -0.82) antagonism
Co+Ni+Li .
48 189.70(188.75-190.66) 1.36(1.35-1.37) -0.36(-0.35 - -0.37) antagonism
24 67.29(66.84-67.74) 5.65(5.61-5.69) —4.65(—4.61 — —4.69) antagonism
Cut+Zn+Co .
48 16.560(16.48-16.65) 1.39(1.38-1.40) —0.39(-0.38 — —0.40) antagonism
. 24 114.93(105.06—-125.72) 4.64(4.24-5.08) —3.64(-3.24 — —4.08) antagonism
Cu+Zn+Ni .
48 15.63(14.08-16.27) 0.63(0.57-0.66) 0.58(0.52 - 0.76) synergism
. 24 74.37(70.41-78.55) 2.92(2.77-3.09) -1.92(-1.77 - -2.09) antagonism
Cut+Zn+Co+Ni i
48 20.15(20.02-20.28) 0.79(0.79-0.80) 0.26(0.25 - 0.27) synergism
L 24 251.34(245.05-257.78) 2.94(2.87-3.02) —1.94(-1.87 — -2.02) antagonism
Cu+Zn+Co+Ni+Li .
48 107.26(102.61-112.12) 1.26(1.20-1.31) -0.26(-0.20 — -0.31) antagonism
: 95%
Note: The numbers in parentheses is 95% confidence interval.
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Acute and joint toxicity of Cu2+, Zn2+, C02+, Ni** and Li" to Daphnio-
psis tibetana Sars

HUO Yuanzi, ZHAO Wen, WEI Jie

Liaoning Provincial Key Laboratory of Hydrobiology, College of Life Science and Technology, Dalian Ocean
University, Dalian 116023, China

Abstract: Toxic effects of Cu®’, Zn*", Co®", Ni*" and Li" on Daphniopsis tibetana were tested in laboratory. The
results of acute toxic test showed that D. tibetana had high tolerance to the 5 metals, and the order of the toxicity
of these metals to D. tibetana was Cu*> Zn*" > Co?"> Ni?"> Li". The values of 24 h ECs, of the 5 metals on D.
tibetana were 12.75 mg/L, 18.32 mg/L, 83.26 mg/L, 196.97 mg/L and 386.34 mg/L, respectively, and were 3.27
mg/L, 4.96 mg/L, 27.49 mg/L, 66.09 mg/L and 325.42 mg/L for 48 h, respectively. The results of joint toxicity
showed that the effects of equivalent toxicity of Cu+Zn, Co+Ni, Co+Li, Ni+Li, Co+Ni+Li, Cu+Zn+Co and
Cu+Zn+Co+Ni+Li on D.tibetana were antagonistic, but the effects of equivalent toxicity of Cu+Zn+Ni, Cu+Zn+Li
and Cu+Zn+Co+Ni were antagonistic at 24 h, while synergetic at 48 h. From the results we can speculate that D.
tibetana has high tolerance to metal ions and combination of metal ions. Particularly, D. tibetana always show
antagonism to combinations containing Li". These two aspects, rapid growth and fast reproduction, could be
explained as adaptive mechanism of D. tibetana under high concentrations of metals in saline lakes in Tibet,

especially under high concentration of Li'. [Journal of Fishery Sciences of China, 2011, 18(2): 466—471]
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