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Table1 Disribution of Cd forms in field soils
Soil No  Exchangeable fom  Carbonate combined form  Fe-Mn oxide combined form Organic form Residual form
(mgkg ) (%) (mghkg™h) (%) (mg kg ) (%) (mgkg™") (%) (mgkg™") (%)
1 0 06 11. 32 0. 12 22. 64 0.03 566 a1 20.75 0.21  39.62
2 - — 0.2 31.43 - — 011 15.71 0.37 52.86
3 018 20. B 0. 17 19. 81 0.03 350 021 24.48 0.27  31.47
4 0 04 404 0. 21 21.21 0.01 101 010 10. 10 0.63  63.64
5 — — 0.29 28.74 0.08 7 93 023 2.79 041  40.63
6 0 06 13. 37 0. 19 18.15 - - Q19 18. 15 0.53  50.62
7 021 20. 00 0. 23 21.90 0.01 Q9% 018 17. 14 0.42  40.00
8 Q0 09 11. 28 0. 24 30.08 0.09 11 28 017 21.30 0.21  26.32
9 0 08 11. 76 0. 12 17. 65 0.06 8 8 014 20.59 0.28  41.18
10 016 19. 05 0.2 26. 19 0.06 7 14 014 16. 67 0.26  30.95
11 023 2.2 0. 16 17.54 0.11 12 06 Q19 20. 83 0.22 2412
13 023 24. 36 0. 17 18.01 0.06 6 36 025 26.48 0.23 24.36
14 030 2. 41 0. 15 14.71 0.14 1373 027 26. 47 0.16  15.69
15 Q37 35. 24 0. 13 12.38 0.12 11 43 (V2] 20.95 0.21  20.00
1~ 7 ,8~ 15 ,
212 P Pb Pb ,
( 2 Pb > >
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Table 2 Digribution of Pb forms in field sik
Sol No  Exchangeable foon  Carbonate combined foom  Fe-Mn oxide combined form Organic form Residual form
(mgkg ") (%) (mgkg™h (%) (mgkg ) (%) (mghkg™") (%) (mgkg™h) (%)
1 0 46 167 2.9 10. 55 9.28 3377 343 12. 48 11.41  41.52
2 — — 1. &9 7.57 8.29 3320 3 12. 09 10. 10 40.40
3 1 09 38 2.49 7.49 7.30 21 95 434 13.05 18.03 .22
4 — — 3.25 10.73 10. 26 3388 341 11.26 13.36  4.12
5 — — 3.8 10. 54 12.57 34 06 4 67 12. 65 15.78 4.75
6 126 311 3.5 8.74 7.30 18 2 4 01 9.90 24.39 €0.22
7 116 302 3272 9.70 9.61 25 4 368 9.59 20.20 52.65
8 — — 3.37 10.52 14. 54 45 41 566 17. 68 8.45 26.39
9 1 40 33 3.0 7.28 16.51 39 80 4 34 10. 46 16.21  39.08
1 228 50 3272 8.22 15.20 33 58 500 11. 05 19.06 42.12
12 1 05 2 81 3.19 8.54 12.57 3365 4 67 12. 50 15.87 42.49
13 2 81 45 3.37 5.42 15.86 25 51 53 8.57 34.80 55.98
14 368 6 0 3.09 5.79 17.17 32 19 11 58 21.71 17.82  33.41
15 6 32 10 97 2.21 3.84 20. 46 3551 8 61 14.95 20.02  34.73
22 Cd Pb
221 Cd 3 4 ,
Cd s Cd  H0,
R Cd Cd ) )
Cd  H0, , H202 Cd Cd
; Cd Cd Cd
Cd ; Cd
Cd , s , Cd
5 s Cd >
H,0, Cd >
H>0, Cd
Cd s
Cd H0, )
Cd Cd
222 Pb 6 Ph ,
Pb s Pb
Pb Pb
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Table 3 Soil enzymatic activities in field soik

No Calat ase Urease Invert ase Phosphatase
(ml g™ (mgg ") (ml g™ ") (mg g ")
1 3840 0.423 413 0 549
2 3754 0.488 325 0674
3 3518 0.293 37 0571
4 4212 1. 388 298 027
5 3 %2 0.912 28 023%
6 3989 0.250 4 0 666
7 396 0.270 298 0612
8 348 1. 124 240 027
9 3588 1.325 306 029
10 3698 0.955 317 0283
1 3554 1.085 25 0309
12 3532 0.980 145 0291
3 3882 0.655 i) 0 476
14 3652 0.487 211 042
15 3254 0.457 1% 0418
4

Table 4 The interreld orship between the content of Cd of varbus s and soil emzymaic activities in field soils

Soil group Form Calatase Urease Invertase Phosphatase
0.459 3 0.19 5 - 08485 - 0554
I -0.2850 -0.624 02724 0490 8
11 0.3299 0.381 6 — 08114 - 0228
il -0.076 4 0.265 7 -02821 - 06744
\Y -0.2826 - 03156 - 00481 0 096 2
\Y% 0. 808 3* - 0575 - 03%4 - 03485
-0.3681 0.938 9 * -02181 07431
[ -0.5854 -0.8% 7" - 02715 07332
11 0. 6412 0.234 4 01050 - 04549
il -0.4862 - 0535 - 07660 02878
v - 0.008 2 - 0899 00326 0 848" "
\Y% 0.055 4 0.676 0 0468 3 —04711
* p< 0.05 JF o p< 001 cn=T7;1- , - , IIE ,
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Table 5 The result of step regression analysis of the content of Cd of various forms to soil enzymatic activiies in soils

Soil group Soil enzyme Equation of sep regression k
y= 4.578 4 0.967 6x,~ 2 160 8x 5 0 992
y=0.52 1- 0.222 9« Q08145
y= 5.346 2- 9.270 lx, 0 798 6
y=0.926 5~ 5.727 Sx3—- 0 708 1x 5 0 832
y= 3.143 8+ 2.926 6x, 0 6453
y= 1.447 1- 2.792 8x, 0 896
y= 3.216 6- 34 681 Ox 5+ 13.962 5x, 0992
y=0.080 O+ 1.401 9x4 0 84 4

6

Tahle 6 The interrelationship betw een the content of Pb of various forms and soil enzymatic advities in field soils

Soil group Form number Calatase Urease Invertase Phosphatase
0.2223 -0.233 - 00132 - 0078
I -0.2893 - 0.792" Q5105 Q6115
II 0.697 1 - 01985 - 04605 -03650
il 0.517 8 0.653 1 - 07078 - 081"
v -0.1682 - 0.058 - 0065 - 03757
\4 0.066 6 - 0.4470 02441 02750
-0.1407 - 0.792" 04890 09153" "
I -0.6366 - 0.8148" - 0046 0875
Il 0.686 8 0.508 7 02955 - 0231
il -0.5220 - 0.588 00593 05352
v -0.2307 - 0.788 5" - 02896 0 5837
A\ 0.1699 - 0.4700 07513 0749 1
* p< 0.05 JF E p< 001 ,n=T; 1- . I , IH ,
, V-
7 , , Pb  H,0; s Pb
Pb

Pb
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Tabe7 Theresult of sep regression amalysis of the content of Pb of various forms to soil emzymaic activities in soils

Soil group Soil enzyme Equation of $ep regression K
y= 2.955 9% 0.287 3x> Q6755
y= 0.8 8& 0.547 1x, Q7587
y= 5.512 & 0.225 5x3 0 707 8
y= 1.266 1- 0.081 M 4 0881
y= 2.641 0+ 0.310 6x, 0 639 8
y= 1.209 0- 0.133 9x, Q0 8147
y= 0.728 6+ 0.099 5x5 Q7511
y= 0.086 9+ 0.017 4x,4+ 0 082 8x 09831
223 Cd Pb
Cd Ph cd Pb )
Cd Pb Cd Pb
, Cd Pb
Cd P , ,
cd , cd
, 10% Ph 092 mg
ke ' 0% Cd Pb 0.09mgkg " 0. 12mg kg
, Cd Cd
10% , 25%
3
L Cd Pb Cd Pb ,
, cd
; Cd , Cd Pb
2 cd Pb Cd Pb
, . Cd P
Cd Pb

s >
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THE RELATIONSHIP BETWEEN HEAVY METAL FORMS AND SOIL
ENZYMATIC ACTIVITIES IN ALLUVIAL MEADOW SOILS AND
MEADOW CINNAMON SOILS

Liu Xia' Liu Shw qing® Tang Zhae-hong®
(1 College o Life Saence, Heba Agricuiural Unwersity, Baoding, Heba 071001, China)
(2 College o Resource and Erwironment, Hebei Agriculitural University, Baoding, Hebet 071001, China)
(3 Instituwte f Microbiology ¢ Hebei Academy o Science , Baoding, Hebe 071000, China)

Sunmary

Successive extraction method was adopted to study the relationship between characteristics of chemt+
cal forms of cadmium and lead and four soil enzymatic adivities ( Calatase, Urease, Invertase, Alkalin
phosphatase) in alluvial meadow soil and meadow cinnamon soil by field sampling. The result showed that
the most contributions to mhibiting effect of soil erzymatic adivities, especially to Urease activities in low-
ly polluted soils, were the exchangeable Cd and Pb, the next were the Fe-Mn oxide Cd and Pb. When the
Urease activities was decreased by 10% in meadow cinnamon soil, the coneentration of exchangeable Cd,
Pb were 0.09 mg kg~ L0112 mg kg 11respedively and in alluvial meadow soil, the concentration of the
exchangeable Pb was 0. 92 mg ke~ !. In calcareous soils, it was feasible to use the exchangeable Cd, Ph
and Urease adivities as primary biochemical index to evaluate Cd, Pb polluted soils.

Key words Allwial soil, Cinnamon soil, Cadmium, Lead, Forms, Soil enzymatic activities



