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Influence of Accompanying Anions on Relative Biotoxicity of Lead in Purple Soil

WU Yong-gui'?>, YUAN Ling'
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Environment, Guizhou University, Guizhou Guiyang 550025, China)

Abstract: A laboratory experiment was conducted to evaluate the influence of accompanying anions on biotoxcity of lead in purple
soils using D. carinata phototactic index ( Ip) test. Lead with different plumbous compounds was carried out, they were lead chloride
(PbCl,), lead acetate (Pb(OAc)2) and plumbi nitras (Ph(NOs)2) respectively. The Pb concentrations were 0, 1, 5, 10, 25, 50,

75 and 100 mg * kg~' in purple soils respectively. Extra experiments with the same concentrations of anions were used for soil
sampling to investigate the influence of accompanying anions. The results indicated that the Ip of Daphnia decreased with the in-
creasing of lead added to soil. The lower limit detection concentration (LLDC) of lead with different accompanying anions which
result in significant change of 3 h — Ip were :lead chloride (50 mg + kg™') > lead acetate (25 mg * kg™')> plumbi nitras (10 mg -

kg™'), respectively; The orders of toxicity in the case of lead at the same lead levels were: plumbi nitras > lead acetate > lead
chloride. Evaluate by the inhibition rates of Ip(Ry,) , the biotoxcity of plumbi nitras on D. carinata at 10 mg - kg™ ' (Ri, =19.31% )
was 2 and 30 times as that of the same concentrations of lead acetate (Ri, =9. 34% ) and lead chloride (Ry, =0. 64% ) respectively,

but similar to that of lead chloride at 50 mg * kg ™' (Ry, = 19. 14% ). While, another experiment was carried out to argue the effect of
associated anions on biotoxicity of soil added with sodium among nitras, chloride and acetate. lIts result demonstrated that the three
accompanying anions have no significant negative effect on soil solution biotoxicity at lower concentrations. Thus it can be seen that
difference between available lead contents as the results of different accompanying anions could be one of the factors determining their
relative toxicity to soil biotoxicity.
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Figure 1 Instillation for quantification of Daphnia’s
photoaxis behavior
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Table 1 The concentrations of accompanying anions with

different treatment of lead

Yk RE . _1
SiH Pb ¥ J% /mg - kg

0 1 5 10 25 50 75 100
NOs 0 0.60 2.99 5.98 14.96 29.92 44.88 59.85
Cl- 0 0.34 1.71 3.42 8.55 17.11 25.66 34.22
OAc”™ 0 0.57 2.85 5.70 14.25 28.49 42.74 56.99
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Table 2 Effects of biotoxicity to D. carinata on different plumbous

compounds in soil

Wz Ri,/ %
/mg - kg ™! Pb(0Ac). Pb(NO3). PbhCl,
0 0. 00(ab) 0.00(ab) 0.00(ab)
-6.23(a) 1. 54(ab) -1.88(a)
5 —1.56(ab) 9.27(abc) 0. 38(ab)
10 9. 34 (abc) 19. 31 (bede) 0. 64(ab)
25 23. 74 (cde) 33.98(def) 5.83(abc)
50 38. 13(ef) 66.41(g) 19. 14 (abed)
75 78.21(gh) 111.20(i) 47.37(f)
100 114.01(i) 149. 42(j) 88.72(h)

Y B E AS /NG R R SSR K25 Rk i 5 kT
(P=0.05),
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PE(R, =0.64% ) 1 2 %5 Kk 30 A5, 40245 F 50 mg -
kg ' PbCL FIEEME (R, =19.14% ), Bl He i i 1%
hn, R 2E B s, (HE 2 Pb ikF] 100 mg -
kg ' B, = Z (0] 22 AR ) 2 KO
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Table 3 Effects of D. carinata Ip on different Pb>* concentrations in

soil solution

Ph/mg - L~ Ip R,/ %
0 0.52 0. 00

1 0.53 -2.18

5 0.51 2.69

10 0.47 9.68

25 0.41 21.03

50 0.31 41.04

75 0.11 78. 65

100 -0.09 117. 14

Iy & y=0.5434-0.0059x 1=0.9821
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Figure 2 Effects of biotoxicity to D. carinata on Ph’* with various anions in soil solution
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Table 4 Effects of biotoxicity to D. carinata on different anions

W Ip
/mg * kg™! OAc™ NOs Cl-
0 0.53+0.05(ab*) 0.52+0.04(abc) 0.52+0.02(abc)
1 0.57+0.07(a) 0.52+0.02(abc) 0.56+0.06(a)

5 0.53 £0.06(ab) 0.46 £0.04(bcde) 0.50 +0. 08 (abed)
10 0.46 £0.05(bcde) 0.48 £0.05(bede) 0.53 £0.03(ab)

25 0.43 £0.05(def) 0.44 £0.05(cde) 0.51 0. 06(abc)
50 0.41+£0.04(efg) 0.36+0.09(fgh) 0.45+0.06(hc)
75 0.35+0.05(gh)  0.29+0.05(hi) 0.41 +0.04(efg)
100 0.26 +£0.04(i) 0.17+0.08(j)  0.35=+0.08(gh)
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