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12
5.00g Iml 15min, 5ml ( D30mn!™ | 10ml
(0.000 0.010 0. 025 0. 050 0. 100mol L.~ 1) 20ml pH6. 7 65
: : NHsNig g~ ' h™ ! ,
1
Tahel Concentration of heavy metals added in soil tested
Treatment Concentration ( mg kg™ ')
Hg (HgCl) 0 3125 0.625 1 250 2.500
Cd (CdS04) 25 00 62.50 125 00 187.5
Hg+ Cd (HgClh+ CdSOy4) 25 3125 63.125 126 25 190.0
2.1
5,13, 14 o o
L1 4 60C~ 70 C,
60°C e, .
, 60C
2 2 o o
2
2 ( =
- x 100% ) , Hg+ Cd> Hg> Cd
, Hg Cd , Hg Cd
2 2 2
2 60C
Table2 Urease activity in tested soils inder 60C(Ug g~ Th™ 1)
Urease actwity under different urea concentrations
Heavy metals
0. 010mol L~ ! 0 025mol L~ ! 0.050mol L.~ ! Q 100mol 1!
(mg kg 1) (%) (%) (%) (%)
CK Q0 00 2. 74 0. 00 52.92 0.00 %. 67 000 130. 79 0.00
Hg Q3125 B2 -127 47.88 9.52 4. 2383 112. 65 13.87
Q0 625 2. 18 2.03 49. 64 6. 19 63. 50 34 72 114.91 12. 14
125 4. 19 18 &4 42.50 19.70 76. 2 21 43 83.04 36.50
250 18. 65 37.29 31.25 40.95 45. 36 53 37 58.97 54.91
Cd 250 27. 47 6. 42 45.36 14.29 7. 58 2425 107. 10 18.11
625 25. 70 13. 56 45.36 14.29 66. 53 31 6l 86. 18 34.10
125 0 25. 9% 12. 71 46.37 12.38 65. 27 329 87.19 33.33
187. 5 27. 2 8. 47 44. 60 15.71 67. 28 3083 97.02 25.82
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Urease actity under different urea concentrations

Heavy metals
0.010mol L~ ! 0 025mol L~ ! 0.050mol L™ ! Q 100mol 1!
(mg kg 1) (%) (%) (%) (%)
Hg+ Cd  25.3125 25. 70 13.56 35.78 32 38 60. 48 37.82 89.96 3121
63.125 2. 16 32.20 32.26 39 05 30. 40 48.19 65.27 50 10
126.25 16. 38 4.92 26.71 49 63 33. 00 66. 06 45.36 63 32
190.0 15. 12 49.15 18.40 63 24 21. 67 77.72 27.47 79 00
[7) ( )
25% , 25% ~ 45% , 45% 2
-1 -1 -1
, 0. 100mol L ,Hg 2.5mg kg” * Hg+ Cd63. 125~ 190. Omg kg
50% , ,
[15]
(AD):
AU= ( UHg+ Cd— Uck) - ( UHg_ Ud() - ( UCd_ Ud()
AU= 0,Hg Cd ; AU> 0, ; AU< 0,
3 LHeCd .20C 40°C ,
2 2
(17.65gkg™ "), 1. 3.16]
3 AUMgg "hh
Table 3 Net change in urease activity under different temperatures
Hg+ Cd Net change in urease adivity under different temperatures
20C 30C 40°C 50C 60C 0°C
25.3125 -5M 9. 58 - 1334 - 15 12 1. 01 17.14
63. 125 -4 14. 87 - 1057 4. 62 -5 0 10. 84
126.25 - 857 12. 07 - 1108 5.4 5.91 22.67
190. 0 -3m@ 40. 32 833 - 7. 81 2.27 42.34
0. 100mol .~
4

Table4 Inhbition rate of urease activity under different temperatures (%)

Heavy metal o .. .
’ Inhibition rate of urease activity under different temperatures

(mg kg™ 1) 20C 0C 40°C 50C 0°C
cK 00 0. 00 0.00 00 0. 00 0.00
Heg 0 3125 7. 41 31.44 1 46 14. 67 9.96

Q0 625 17. 59 45.36 17. 24 21. 87 10. 78




3 415
Heavy metal Inhibition rate of urease activity under different temperatures
(mg kg™ 1) 20C 30T 40C 50C 0°C
Hg 125 16.67 5500 2. 68 35.20 35.45
250 50.00 74 84 4. 65 37.60 61.93
Cd 250 2.78 20 63 -810 -4.27 39.54
625 5.55 29 38 0. 50 2.07 40.52
1250 13.89 18 56 -0.40 31.47 41.01
1875 16.67 30 93 7.6 31.20 41.83
Hg+ Cd 25 3125 23.15 32 47 18. &8 26. 40 38.40
63 125 40.74 44 33 37. 81 35.47 44.28
126 25 62.04 65 33 30. 25 0. 80 61.76
190 0 77.78 74 61 6. 51 71.07 76.31
0. 100mol L-!
2, ) ( )
2
( 24,
2.2
2 4 <y (U) U= Bo+
Bix C . (56 ., ,
2
B 2 2
dU
(44). Hg Cd
5
Table 5 Fitting equation between urease activity and heavy metal concentration
(r) -1
Temperature Heavy metal Fitting equation Correlation coefficient EDso(mg kg™ )
Hg U= 27. 008~ 5. 101% Cy, -0.9%9" * 2.647
20°C (03] U= 27. 711- 0. 9% C, - 0. 956" 471.78
He+ Cd U= 24 678- 0. 1056% Cyy., ¢4 -0.974" "
He U= 40. 465- 12. 54 % Cy, - 0. 907 1613
30T Cd U= 216.872- 0.264% C, - 0. 666 -
Hg+ Cd U= 41. 765- 0. 174% Cy,, ¢4 - 0. 935
Hg U= 54. 835- 16.130x Cyy, -0.92" " 1.700
40°C Cd U= 55. 949- 0. 112x Cgq - 0. 185 -
He+ Cd U= 48. 363- 0. 173% Cig ca -0.9%9 "
Hg U= 86. 27~ 13.003% Cpy - 0. 880 3.308
30°C Cd U= 2. 549- 0. 1803% Ccq - 0. 818 -
Hg+ Cd U= 85. 740- 0. 358% Crg ca -0.975 "
Hg U= 154.158- 38 787x Cy -0.91" 1.987
0°C Cd U= 122.278- 0.229% Cgq - 0. 621 -
Hg+ Cd U= 128.923- 0.528% Cyy,, ¢4 -0.919
ok kR kok ok 5% 1% 0.1% ; 0.100mol L™';  EDsq:
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Hg >Hg+ Cd> Cd, Hg , Hg
; ; Cd
- ’
Lol
2
5 6 317181 BDsy  Hg <Hg+ Cd< Cd,
; Hg ,
Hg ,Cd , Hg Cd
-1 -1
.613~ 2. 647mg kg 477. Bmg kg ,
6
Table 6 Fiting equations between urease activity and heavy metal concentration
(mol L1 (r) 1
Heavy metal Urea concent rat on Fitting equation Correlation coefficient EDg(me kg™ ")
Hg 0 010 U= 30. 505- 4. 959% Chy, 0 %42 3.075
0 |5 U= 52. 7A5- 8. 834x Cy, 0983 " 3.127
0 050 U= 8. 350~ 16.02x Cy,, 0 84 2.695
0 100 U= 126.677- 28 318x Cy, 0976" " 2.232
cd 0 010 U= 28. 059- 0. 0106x C, Q0 502 -
0 ms U= 49. 121- 0. 7% Cg, 0 615 -
0 050 U= &. 275- 0. 121x C, 0 690 -
0 100 U= 113.693- 0.150%x Ccq 0 626 -
Hg+ Cd 0010 U= 27. 548- 0. 0754% Cygy ca 0 H0”
0 0|5 U= 45. 507- 0. 152X Chg ca 0 916*
0 050 U= 80. 580- 0. 346X Chg ca 0 918"
0 100 U= 111.380- 0.489% Cy,, ¢ 0 938"
:60C
v 2
] I ?
140 ¢ - Y
. | ,
2
Hg+ Cd>

Hg> Cd  Hg >»Hg+ Cd> Cd

, Hg+ Cd
5
~ 1.5 A ’
0 0.0 - Cd N Hg
1 60C Hg Cd (0. 100mol L™ 1 ’ Gd
Fig. 1  Relationship between il urease activiy and Hg Cd Hg ) Hg

concentrations (60 C, 0. 100mol L™ ') + Cd Hg
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2.3
, JHg+ Cd (U)
He Cd (G Cea) Hg+ Cd
, U= Bo+ Bix Cpg+ B x Cog+ Bsx CHg2+ Byx Ced*+ Bsx Chg % Cca
Systat , 7
, Hg Cd
7 Hg Cd
Table7 Coefficients of the fitting equation of soil urease adivity and Hg Cd concentrations
. Fitting parameters (r)
Temperature ( "lel:;a ) Corre-la.t on
concentration By B, B, Bs By Bs wefficient
a0 010 13. 841 - 11.309 - 3.062 - - 0.904™ *
. 0 025 16. 478 - 10.883 0.018 3.207 - 0. 002 0.95" * *
e 0 050 24.463 - 12.509 - 0.12 2.841 - - 0.939"*
Q 100 2.2 -10.723 - 0.102 1. 79 0. 0004 - 0.962" * *
Q0010 18. 513 - 6.061 - - - - 0.85%9" "
. 0 025 25. 21 - 14.077 - 2.790 - - 0.898" *
0ce 0 050 3. 81 - 15. 660 - 2.624 - - 0.944% = *
0 100 41. 005 - 22.895 - 0.027 5.008 - - 0.958" “ *
0010 20. 38 - 6.006 - - - 0. 0126 0.881" "
. Q0 025 24. 811 - 6.792 0. 121 - - 0.0006 - 0.942" "~
e Q0 050 41. 059 - 17.268 - 2. 661 - - 0.95" "~
0 100 51504 - 14.996 - - - - 0.948* * *
0010 27.255 - 10.192 - 0.045 2.531 - - 0. 0026 0.940" * *
. Q0 025 35. 992 - - - - -0. 0572 0.764% "
e Q0 050 64. 742 - 8.245 - 0.307 - 0.0012 - 0. 0346 0.947" " *
Q 100 91. 241 -36.839 - 0.175 9.627 - - 0. 0104 0.95%" "~
0010 30. 609 - 5212 -0.130 - 0. 0006 - 0.925" "
. 0025 52. 380 -9.640 - 0.227 - 0. 001 - 0.94" *
wc Q0 050 8. 743 - 15.643 - 0.472 - 0.022 -0.023 0.933" "
Q 100 125. 149 - 28.274 - 0.833 - 0. 0038 - 0.984" "~
a0 010 2. 714 - 5.957 - 2.0% - 0.0002 - 0.914" "
. 0 025 53. 561 - 5342 - 0.0% - - - 0.889" ~
ne 0 050 M. 718 - 15552 - 0.5% - 0. 0022 - 0.89%0" *
0 100 132. 504 - - 0974 -11.3% 0. 0044 - 0.93" "
U
’ dCJ ca
ou
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Hel. 25mg ke ' Cd125. Omg kg ' (8 (1) [%_(l:]] LSO
U U au
[‘9 C] Hg ' [‘9 C] Cd [a C] He Hg Cd ’ g
Cd, Hg>Cd
He Cd, He+ Cd :(2)
a Ul a Ul aU U
| 0C] ca > 0C) He ’ 0C) ca | 9C) ng
, He Cd - (3) L 60°C
aU o o
— C C~
[8 C] o , 60 60
70°C
U o0
Table 8 [3—5] o and [z—g] e of urease activity under different temperatures
(mol L™ 1) Part inhibition rate of urease activity under different temperatures
Urea concentration Coefficient
20T 30C 40°C 50C 0T 0°C
g—g o - 3. 654 - 6.060 - 4.430 -4 190 - 5212 - 0.860
0.010 > <
g—g 0. 000 0. 000 0.016 - 0048 Qa 020 0. 050
H
U
ic - 2. 616 - 7.102 - 6.792 - 7150 - 964 - 5.342
cd
0.025 7S
g_g 0. 020 0. 000 - 0.030 0072 0 024 - 0.094
H
g_g o - 5. 408 - 9.098 - 10.618 - 12 570 — 18 468 - 15.552
0. 050 7 S
g_g - 0. 032 0. 000 0. 000 - 0050 Qa 050 - 0.044
Hg
g_g o - 6. 226 - 10.374 - 14.99% - 14 072 - 28 274 - 28.398
0. 100 > <
:;_fj - 0. 004 - 0.028 0. 000 0019 Q 119 0.124
Hg
U au
9 Hg Cd [GC] o HC] e Hg Cd
dU
[ < c] . He+ Cd He Cd
dU au au
’ d J0C| cqa | 0 CJ He > >
d
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dU U U Sy
9 3 (3. [

dUu U U . )
Table 9 [d(J [‘7(4] u [8 (J s of urease activity under different tamperatures

Inhibition rate of urease activity under different temperatures

Heavy metal Coefficient
20C 30C 40C 50C 60C 0°C
[j_gJ - 5101 - 12.54 - 16 128 - 13003 - 28. 374 - 38.787
Hg a
Eval - 625 - 10.375 - 14 9% - 16 071 - 28. 274 - 28.400
Cd
[?i—cl,j] - 0029 -0.053 - 0112 - 018 - 0. 165 - 0.229
Cd )
[z—g] - 0 004 - 0.027 0. 000 - 018 Q117 0. 125
Hg

1.

i

Rl I I

0.100 mol L™ '[HgZ*] 1.25mg ke~ ', [ Cd* ]1.25mg kg™ !

1.Hg Cd , Hg+ Cd Hg
;Hg ;

2. Hg Hg+ Cd ,

5
3. , He Cd
613~ 2. 64mg/ kg 477. 78mg/ kg;

4. Hg Cd , ,
oUu ou

o et B e P 1 Hg Cd ;
dC)| ca 0 CJ g ’ & ’
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EFFECT OF Hg AND Cd ON SOIL UREASE ACTIVITY

He Wenxiang Huang Ying-feng ZhuMinge Zhang Y+ ping
(Degpartment o Resource and Enwironmentid Science, Northwestern
Sct-Tech Unversity o Agriauture & Foresiry, Yangling, Shaara 712100, China)

Summary

The study shows that Hg and Cd had a remarkable inhibitory effect on soil urease activity, with
Hg+ Cd and Hg being the most in extent and intensity, respectively. Urease activity can be an index
of Hg or Hg+ Cd pollution of soil. The soils were polluted severely when the contents of Hg and Cd
in the soil reached 1. 613~ 2.647mg kg ' and 481.09mg kg™ ' respectively. In the case of Hg+
Cd, the inhibition effect was mainly determined by either of the two elements. Hg and Cd showed
weak antagonism in multiple treatments. Temperature and urea concentration cwuld enhance heavy
metals’ inhibition effect on urease activity.

Key words Soil urease, Mercury, Cadmium



