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Relationship Between Pb Fractions and Soil Enzyme in Loessal Soil
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Abstract:In this study, we investigated the Pb chemical forms distribution and soil enzyme activity in loessal soil after Brassica Chinensis

through laboratory cultivation, and discussed the response of soil enzyme to Pb pollution. The result showed that the ratio of different Pb frac—
tions in uncontaminated soil followed the order of exchangeable Ph(0.77% )<carbonates bound Pb(6.27% )<iron and manganese oxides

bound Pb(1.82% )<organic matter bound Pb(13.4% )< residual Pb(77.74% ). The content of Pb fractions in contaminated soil increased sig—

nificantly with Pb addition, when the soil was contaminated, the ratio of different Pb fractions were 0.346%, 18.464%, 0.496%, 46.532%,

34.168%, respectively. Pb pollution significantly affected the catalase and phosphatase in soils and catalase and phosphatase could be used

as the evaluation index for soil Pb pollution. The activity of catalase had significantly positive correlation with all Pb fractions. The activity of
phosphatase had significantly negative correlation with all Pb fractions. Among all the different Pb fractions, the carbonates bound Pb domi—
nated the influence on catalase and phosphatase through direct and indirect way, which showed the combination of catalase, phosphatase and

carbonates bound Pb could be the evaluation index for soil Pb pollution.
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Table 1 The selected properties of loessal soil

pH Pb/mg-kg?  HHYLE OM/%  BRERYS CaCOy% N/mg-kg? P/mg-kg™ K/mg-kg™ CEC/cmol -kg?  <0.01 mm Kki & &/%
7.81 22.85 0.59 11.24 12.99 67.00 44.56 11.7 18.52
R 2 TEPERSESRNGE
Table 2 The sequential extraction of Pb in soil

IR 2 B KEH R

1 KIEBHRIAT S 1 mol - L™ Mg(NO;)»(pH=7.0) 4:1 25 CHEH 2 h

2 RIRELEE RS 1 mol-L* NaAc—HAc(pH=5) 5:1 25 CHE 6 h

3 B EMNPEES 0.04 mol-L™* NH,OH-HCl-25%HAc 10:1 96+3 CiR{ 4 h

4 BELE A:20 mL 30%H,0,(pH=2.0) ; B: 0.29%HNO, 51 A.85 CKIAIET ;B:25 TR 2 h 242

5 ptil; HF-HCIO,~HNO; Ji 4k

6 RS BRES= MR- SHRRLG 6 SRR YE A S+ ANEES)

T B L UTRENE HARBORE FZK Ve ULHE o
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Figure 1 The effect of added Pb on the Ex—Pb and Ox-Pb in soil
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Table 3 The correlation of different fraction Pb in soil with added Pb

A AS s AL
E«I‘Xﬁdh\ = = %%’%?& %,%’j.& ﬁ?ﬁm‘\

r 0.792 4 0.977 5 0.804 5 0.7388 09423
P <0.0001 <0.000 1 <0.0001 <0.0005 <0.0001
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Figure 2 The effect of added Pb on Car-Pb,Om—Pb, Res—Pb and Total-Pb in soil
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Table 5 The effect of added Pb on activity of soil enzyme
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.526+0. 9571 .154+0. . .
200 3.435+0.006 292.126+3.777  0.119+0.002 W%IM/EJ‘?—J iﬁi&f‘f&%ﬁﬁ HYfE LMK, RS
400 3.3730.005 263.979:0.961  0.109+0.002 REAEGR TS IR M S B 2R Rk
600 3.613+0.018 216913+2.181  0.093+0.004 RIS S
800 3.878+0.030 193.073:0.308  0.127:0.002 AT A X R B R S B S IRl
1000 4.059:0.005 163.849+1.598  0.138+0.002 FIRER 0, A S ek S 456 518
‘ 08 1 0S89 OIS0 T BRI, RS A S AL S
P <0001 <0001 04723 FBRAESEME T R RR A A TS, HIRIEA B
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Table 4 The propertion of different Pb fraction in so0il(% )
g kg ATAH BMESAS  RERLILAS HHGAS Rl
CK 0.54+0.09a 4.74+1.26a 1.38+0.42a 9.71:0.90a 83.63+2.19a
200 0.13£0.01b 14.45+3.68b 0.24+0.04b 34.72+0.55b 50.4613.14b
400 0.13£0.01b 11.11£0.51b 0.22+0.03b 33.96:0.12bc 54.58+0.42bc
600 0.17£0.01b 11.44£0.12b 0.21+0.03b 31.85+0.35bed 56.32+0.31be
800 0.49+0.05a 12.80£2.16b 0.48+0.09b 29.18+3.44cd 57.05+4.73bc
1000 0.25:+0.00b 12.75+0.19b 0.53+0.15b 27.42:0.62d 67.3628.50c
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Table 6 The path analysis between catalase and Pb fraction

=] RIS RS ES PREMMESES HILEEEES RS st
BHEER R 0.417 0.492 0.132 -0.186 0.032 0.000
[EERRE AT 0.362 0.097 -0.109 0.025 0.000
BRI A RS 0.307 0.107 -0.130 0.030 0.000
BREYERS 0.305 0.400 -0.050 0.028 0.000
BHEES 0.243 0.344 0.036 0.017 0.000
BRiBA 0.317 0.450 0.115 -0.100 0.000
Jet 0.329 0.472 0.104 -0.138 0.031
r 0.791 6 0.805 3 0.814 9 0453 7 0.814 5 0.797 7
P <0.000 1 <0.000 1 <0.000 1 0.058 6 <0.000 1 <0.000 1
xR 7 WU SAESNERS N
Table 7 The path analysis between phosphatase and Pb fraction
SYE| AIACHAS BREBLEES PREMYEES BUEES RS pet:t
BHEER R 0.010 -0.427 0.030 -0.279 -0.411 0.000
[EERRE AT -0.315 0.022 -0.163 -0.312 0.000
BRI A RS 0.007 0.025 -0.195 -0.376 0.000
BRI E S 0.007 -0.347 -0.075 -0.359 0.000
BHEES 0.006 -0.299 0.008 -0.220 0.000
BRiBA 0.008 -0.391 0.026 -0.150 0.000
Jet 0.008 -0.410 0.024 -0.207 -0.396
r -0.758 0 -0.966 6 -0.744 4 -0.784 2 -09176 -0.981 4
P 0.000 3 <0.000 1 0.000 4 0.000 1 <0.000 1 <0.000 1
* 8 IRBEg SR SHIBRSH
Table 8 The path analysis between urease and Pb fraction
e RS BRREBRSAS BEENYESS HHLEEES A Lty
HESERRAR 0.556 0.093 0.511 -0.549 -0.792 0.000
[FEZRERES ¢ AIACHAS 0.068 0.374 -0.320 -0.602 0.000
R A 0.410 0.415 -0.384 -0.725 0.000
BEREMMEEDS 0.408 0.075 -0.148 -0.692 0.000
HILEEES 0.325 0.065 0.138 -0.424 0.000
BRI 0.423 0.085 0.447 -0.294 0.000
ks 0.439 0.089 0.403 -0.407 -0.762
r 0.077 36 -0.190 07 0.153 75 -0.445 49 -0.13112 -0.238 25
P 0.760 3 0.450 0 0.542 4 0.063 9 06040 03411
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