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Abstract: Soil enzyme activity can effectively reflect the pollution degree of heavy metal on soil. In order to select appropriate soil enzymes as
a biomarker for Cd and Pb pollution and provide scientific basis for the establishment of ecological restoration baseline on Cd and Pb pollu—
tion, the present study is to research on the change of dehydrogenase, phosphatase, urease, catalase, amylase and sucrase activities under Cd
or Pb single and combined pollution. The results indicated that the sensitivity of soil enzyme activities to Cd and Pb pollution were different,
and soil enzyme activity exhibited additive effect or antagonistic effect with increasing heavy metal concentration. The effects of single Cd or
Pb pollution and combined pollution on the inhibition of urease activity were significant, and urease activity under Cd and Pb combined pol-
lution exhibited additive effect. Therefore, urease can be used to the biomarker for Cd and Pb contaminated soil. Ecological dose model was
used to assessing the heavy metal toxicity for Cd and Pb. The results showed that the toxic threshold of 50% ecological dose on inhibition of
urease activity under Cd and Pb pollution were 2 273 and 2 703, respectively, and the baseline value of ecological restoration of Cd contami—
nated soil was 1.33 mg-kg™ and the baseline value of ecological restoration of Pb contaminated soil was 106 mg-kg™.
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Figure 1 Change of soil enzyme activities under different heavy metal pollution
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Table 1 EDs, values for soil enzyme activity by modified ecological dose—response model
SH o DAL i AENERE TEN REERE
EDs, R? EDs, R? EDsy R? EDsy R? EDsy R? EDsy R?
#A1  Cd 4545 0.95 2 941 0.78 2273 0.74 101 010 0.05 -10 000 0.54 1470 0.72
Pb 8333 0.56 7 692 0.58 2703 0.99 -20 000 0.97 5 882 0.53 100 000 0.66
Cd+Pb 10 000 0.86 4545 0.98 2941 0.88 -175 439 0.13 847 0.93 5 000 0.02
A2 Cd 0.14 0.057 0.053 0.06 0.532 0.54 2041 0.18 0.005 0.011 0.035 0.02
Pb 0.087 0.006 0.11 0.02 2083 0.90 47.61 0.55 0.008 -0.82 0.752 0.06
Cd+Pb  0.21 0.012 0.080 0.07 1538 0.99 4.17 0.03 0.31 0.06 90 0.11
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Table 2 Correlation of heavy metals and soil enzyme activities

TPF PNP UR H,0, DF VAN Cd Pb Cd+Pb
TPF 1 — — — — — — — —
PNP -0.030 1 — — — — — — —
UR 0.120 0.556* 1 — — — — — —
H,0, -0.140 -0.443 -0.298 1 — — — — —
DF 0.109 0.362 0.845** -0.127 1 — — — —
T -0.159 0.215 -0.033 0.037 -0.480 1 — — —
Cd 0.061 -0.758%** -0.639* 0.160 -0.410 -0.395 1 — —
Pb -0.645%* -0.453 -0.392* 0.327 -0.535% 0.378 0.221 1 —
Cd+Pb -0.520* -0.673** -0.577* 0.336 -0.608* 0.166 0.571* 0.927** 1

e i BE KT (P<0.01) ; * BE/KT(P<0.05 ) ; TPF B 500 ; PNP . B§RRES ; UR : IR ES ; H,O,: id S LSRG ; DF : JEAY i ; 2T RERETE o
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Figure 2 Correlation of heavy metals and urease activities
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