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Characteristics and Potential Risks Evaluation of Soil Heavy Metals of the Stockbreeding Demonstration Zone in the
Source of Lantsang Yellow and Yangtse River
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Abstract: In order to clarify the soil heavy metal elements content characteristics and potential risks of the Wisdom Ecological
Animal Husbandry Demonstration Zone in the source of Lantsang Yellow and Yangtse River soil samples were collected in 11
demonstration villages in this area in July 2015 and the content of Pb Cd Hg Cr Cu Zn Ni in samples were analyzed in the
laboratory. Then analying the data and using comprehensive pollution index of Neromei and ecological hazard index to evaluate
the ecological risk of heavy metal pollution. The results showed that the content of heavy metals in some sampling locations were
higher than background value of Qinghai. Pb Cr Cu Zn Ni were mainly affected by soil parent material Cd was affected by
natural and anthropogenic factors Hg was mainly affected by anthropogenic factors. The comprehensive pollution index of
Neromei showed that the indexes of 11 sampling locations were all less than 1 and there was no pollution in the place. The
ecological hazard index indicated that except GMY which was at a slight risk level the remaining points were at medium risk
level. In general the content and potential risk of heavy metal elements in the demonstration area were relatively low and there was no
strong pollution and non—point source pollution. But in this place we should improve risk prevention of point source pollution.
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Table 1 Criteria for classification of soil heavy
metal pollution
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HAKANSON
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RI (1.13);
RI 7
(88) RI
(1.13 x88 =99.44~100) ;
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Table 2 Toxic coefficients of heavy metals

Pb
Cd
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Table 3 Standard classification of RI

<100
100 ~ <200
200 ~ <400

=400
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Kolmogorov-Smirnov
. Excel ~ SPSS 17.0
3
3.1
3.1.1
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o 4
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@DPb: LGR > MQ > ZM > AMH > LL >
HRH > HYC > JC = DGR > JK > GMY; @ Cd:
LGR >MQ > AMH > HRH > HYC >ZM > DGR >
LL>GMY > JK > JC; @ Hg: LGR > LL > JC >
DGR > JK > GMY > MQ > HYC > AMH > HRH >
ZM; @Cr: ZM > LGR > LL > JK > MQ > AMH >
DGR > HYC > GMY > HRH > JC; ® Cu: JK >
LGR >ZM > MQ > AMH > DGR > LL > GMY >
HYC >HRH > JC; ©Zn: ZM > LL > LGR > AMH >
MQ > JK > HRH > HYC > GMY > JC > DGR; (DNi:
MQ >7ZM > LGR > AMH > JK >LL > DGR > GMY >
HRH > HCY > JC.

Pb.Cd. Hg LGR
Cr 7Zn /M Cu
JK Ni MQ o
Cd.Cr.Cu.Ni JC Pb
GMY Hg VAl
Zn DGR o
(P <0.05)

o Pb.Cd.Hg.Cr.Cu.Zn.Ni
45.45% 54.55% ~ 100. 00%
0.00% 54. 55% 0. 00% 63. 64% Hg o
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4 11
Table 4 Mean value of heavy metal concentrations in the soils of 11 demonstration villages mg/kg
Pb Cd Hg Cr Cu Zn Ni
JK 16.73 £4.32*  0.051 £0.043% 0.035 £0.012*! 54,01 £5.50 ' 30.30 £6.70"  47.90 +8.96°!  35.80 +2.67¢
ZM  22.67 +5.39°) 0.137 £0.107° 0.025 +0. 176"  62.84 +3.03 " 26.91 =1.84%" 61.18 £8.74°¢ 40. 81 4. 84"
AMH 22,33 £3.35%4 0.172 £0. 127 0.027 £0.014*>  53.17 £15.76%  24.32 £8.77°% 53.63 +11.30% 36.85 +7.55
jc 19.11 £1.36* 0.029 £0.011*  0.041 £0.002°  22.93 +1.58* 13.56 £1.63*  37.31 £2.63*  17.63 +2.84"
DGR 19.11 +£2.37™ 0.132 +0.084" 0.039 +0.013"¢ 51.33 +5.85%f 22.53 +7.88" 33,83 £19.35*  29.24 +6.31
LGR  24.00 +3.67% 0.244 £0.106% 0.047 £0.022"  60.47 +5.95 & 27.78 +7.22°'  56.28 +5.13° 37.50 £7. 24
GMY  16.44 £1.81* 0.052 £0.047% 0.035 £0.017%*! 38.39 +11.21"  17.43 £5.48" 42.51 £4.16"  26.20 +8. 34"
LL 20.56 1. 67bc 0.118 £0. 076 0.044 £0.007!  57.02 +9. 82" 20.74 £7.04" 57.25 £6.20° 31.43 +£8.74%
HRH  19.77 +5.33%° 0.164 £0.074°!  0.027 +0.005®  35.60 +11. 88" 14.57 £1.51*  46.40 £5.42°1  24.50 +4.39"
HYC  19.22 £3.23" 0.145+0.102° 0.029 +0.005*° 45.03 +1.47°% 15.40 +1.15%  46.27 £5. 12> 20.59 +2. 64
MQ  23.33 £4.63°) 0.193 0. 122! 0.033 0. 030*! 53,30 £2.91°% 26.74 2. 80%T 53,02 £2.70%  48.42 +12. 46"
20.1 0. 133 0.019 66.3 21.9 76. 1 28.3
( P <0.05) (P>0.05) .
1.2 Hg 36% ;
5 Pb.Cu-Zn.Ni 15% ~36%
o i Cr 15%
2, JC Hg
7 DGR Zn
Cd >Hg >Cu>Ni>Pb>7n>Cr, Cd. o
5 11
Table 5 Coefficient of variation of heavy metals in the soils of 11 demonstration villages %
Pb Cd Hg Cr Cu Zn Ni
AMH 15. 00 73.98 50. 93 29. 63 36. 06 21.06 20. 48
DGR 12.39 63.71 32.56 11.39 34.96 57.22 21.58
GMY 11.01 90. 83 50. 31 29.21 31.42 9.78 31.84
HRH 26. 98 45. 69 18.76 33.36 10. 36 11. 68 17.94
JK 25.28 84.59 37.18 10. 18 22.13 18.71 7.45
LGR 15.31 43.29 48.29 9.84 25.99 9.12 19. 31
LL 8. 11 65. 06 15.87 17.22 33.94 10. 83 27. 80
(o 7. 14 39.56 5.39 6. 87 12.03 7.06 16. 11
HYC 16. 81 70. 33 19. 00 3.26 7. 44 11.07 12.83
MQ 19. 86 63. 15 91.38 5.46 10. 47 5.09 25.74
M 23.76 78.27 71.00 4.82 6.85 14. 28 11. 86
16. 51 65.32 40. 06 14. 66 21.06 15.99 19. 36
1.3 % . Hg Pb.Cr.Cu.Zn.Ni
11 o
3.2
B, 3.2.1
6 11 7
o Pb.Cr~Cu~Zn.Ni o 11 LGR >
. Cd /M > AMH > JK > LL > HRH > DGR > MQ >
Zn Pb.Cr.Cu-Ni HYC > GMY > JC 1
Cd o LGR.ZM. AMH.
. Cd Hg JK 0.7

0.7 o
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6 11
Table 6 Correlation coefficient matrix of heavy metals in the soils of 11 demonstration villages
Pb Cd Hg Cr Cu Zn Ni
Pb 1
Cd 0.230" 1
Hg -0.193 -0.279™ 1
Cr 0.271% 0.206" 0. 002 1
Cu 0.285* 0.213" -0.023 0. 744 ** 1
Zn 0.476* 0. 698 ** -0.080 0. 488 ** 0. 599 ** 1
Ni 0.357™* 0.225" -0.175 0. 693 ** 0.765™** 0. 549 ** 1
7 0.05 “dok 7 0.01
7 AY
Table 7 Evaluation results of Ni
AMH 0.77 °
JC 0.51 2 .
GMY 0.53
HRH 0. 64
JK 0.72 14
LGR 0.98 °
LL 0. 67 N ~
DGR 0.62
HYC 0.58
MQ 0. 60
M 0. 83
47 Ph. Cr.Cu+Zn. Ni
3.2.2
11
GMY < JK < Pb.Cr~Cu~Zn.Ni
/M < JC < HYC < HRH < AMH < DGR < MQ < . Cd Zn
LL <LGR (84.8) 17.19% Cd 7n Cd
24.44% . 24.69%  26.03%  27.09% ~ 29.28% - Cd
38.56% ~52.68% ~ 60.57%  62. 71% - 107. 34% . . Cd
GMY 99. 38
JK.ZM.]JC.HYC.HRH.AMH.DGR.MQ.LL.LGR Cd
105.52 ~175. 83 o
Cd 18
8
Table 8 Evaluation results of RI N N
Cd 19
AMH 117.50
JC 106. 87
GMY 99. 38
HRH 109. 63
JK 105. 52 Cd - Cd
LGR 175. 83 Fe-Mn
LL 137.98
DGR 129. 47 o FeMn
HYC 107.77
MQ 136. 16
M 105. 74
4 2 0
N ~pH Hg

Hg
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( DOC)
2 DoOC
22 Hg

Cd.Hg

1
LGR.ZM.AMH. JK 0.7
0.7

o GMY
99. 38 JK.ZM.JC.HYC.HRH.
AMH.DGR.MQ.LL.LGR 105.52 ~
175. 83 11

o 2

1)
Pb.Cd.Hg.Cr.Cu.Zn.Ni
45.45%
54.55%  100.00% - 0.00% « 54.55% « 0.00%
63.64% Hg o
2) Pb.Cr~Cu~Zn.Ni
Cr 15%
Pb. Cu. Zn. Ni
36%

15% ~

Pb.Cr.Cu-Ni
65.32%

o Hg  Pb.Cr.Cu.Zn.Ni
40. 06%
3) 11
1 LGR.ZM.AMH.JK
0.7
0.7 o
:GMY.JK.ZM.JC.HYC.HRH.
AMH.DGR.MQ.LL.LGR
17.19% « 24.44% . 24.69%
26.03% ~ 27.09%  29.28% « 38.56%  52. 68 % -
60.57% ~62.71% 107.34% . GMY
99. 38 JK.ZM.JC.HYC.
HRH.AMH. DGR. MQ. LL. LGR
105.52 ~175.83 o
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