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2500 gL " 30min ¥, 10 ml (0.010 0.025 0.050 0. 100 mol L™ )
20ml pH 6.7 60 ,37C , , 1l
NH3-N , ( )
. NH3 N
1

Table1 The physical and chemical properties of soils tested

%l N < 0 002mm 0. 002~ 0. 050mm > 0. 050mm 0. M. Total N Total P CEC pH
. ’ Clay (%) Silt (%) Sand (%) (gks™') (gkg™ ") (POgkg™") (cmol(+ )kg=1)

1 17. 5 76.0 6.5 2770 1 62 2. 51 15. 06 8. 16

2 19. 4 72.3 8.3 19 30 112 1. 97 14.08 825

3 18. 4 76.5 5.1 16 20 Q75 .71 13.24 8. 48

4 37.0 43.6 19.4 13 30 a72 1. 48 11. 60 4. 91

5 323 30.4 28.3 11 40 Q0 67 .23 10.10 5.07

6 27. 8 30.3 32.9 10 90 Q59 0. 9% 8.56 5. 53
14
141 Ko Vil '® Vo,

Vn]{lX x S
Vo= Vo X[S]
K.+ [S]
Ay [Sol L [Sol=[S] Vu
t [S] K t K
x [ Sol  [S] t
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¢ In [S] ¢ ([ SO]_ [S]) 5 Km Vmax
142 A
1 Va
k= p In V-V
Va Vr t
2
21
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Table2 FEffect of dimehypo on wrease activity of soils tested (NH;Hg g~ ' h™ 1)
Dimehypo concentration(g L™ 1)
Soil No 0 00 2.50 5.00 10. 00 20. 00 25.00
1 21. 55 21.38 16 15 810 4. % 2.17
2 10. 50 8.45 6 26 4 45 2.3 1. 58
3 9. 91 7.38 539 337 1. 63 1. 9
4 7. 14 5.33 362 2% 0. %9 0. 58
5 4. 65 2.97 252 L2 0. 49 0. 38
6 4. 03 2.48 1 64 09 0. 45 0. 31
1) 0. 100 mol L !
3 )
Table 3 Regression equations between wil urease activity and dimehypo concentration
U= B+ Byix ¢¥ 3 EDs
Soil No Correlation coefficient (gL™
1 U= 20 747- 0 8025x C -0.9%55"" 25 850
2 U= 9.031- 0 3302x C -0.951"" 13 676
3 U= 8 111- 0 3181x C -0.931"" 12 751
4 U= 5.8%- 0 2364x C - 0. %4 12 469
5 U= 3.603- 0 1303x C -0.911° % 11 982
6 U= 2.930- 0 128x C - 0. 872" 11 28
1) 0.100 mol L7 1;2) By , By
;3) ko ok 5% 1%
50% , EDgy ( Ecological
dose) (B 3| EDso ) o
[14]
, EDso EDx
0919 0.931°" 0832,
22
[ l6l 17] b Km 9 Km °
’ ’ Vmax - ’
[17]
4 s K ( 352 ),
( = Ku 0.934~ 2 176 mmol L™ ,

2 451~ 3.286 mmol 1™ !

’

’

K m
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4

Table 4 The soil wrease kinetic paraneter

(gL Soil sample
Dynamic parame er Dimehypo concentration 1 2 3 4 5 6
K, 0.0 1.298 2.176 0.9 2 578 3. 286 2 451
2.5 1. 834 2.583 1. 138 3114 4. 503 1. 916
5.0 2. 869 3.425 1.215 3 439 3. 950 2 958
10. 0 2.435 4. 966 1.218 7. 412 6. 971 8 101
20. 0 4.327 15. 161 1.310 5 M1 9. 291 15 011
25.0 5.373 18. 005 1. 761 6 318 13. 004 14 80
Vina 0.0 86. 1 2.5 39.0 28 4 19. 5 14 5
2.5 8.6 3.3 28.3 20 8 13. 7 84
5.0 81.0 2.5 21.9 15 4 8.5 66
10. 0 36.3 20. 1 13.7 13 4 6.1 58
20. 0 16. 1 16. 6 6.3 42 2.4 36
25.0 10.3 8.3 5.1 29 2.2 24
V../K, 0.0 66.33 19.53 41.78 11 598 59
2.5 45.04 12.51 24. 87 6 68 3.4 4 38
5.0 28.23 7.74 18.03 448 2. 15 223
10.0 14.91 4.05 11.25 1 81 0. 8 a72
20.0 3.72 1.10 4. 81 Q73 0. 26 023
25.0 1.92 0. 46 2.90 0 46 0. 17 Q0 16
Ky Vinax (NH32) 2CO mmol L~ ! (NH>) 2CO mmol L™ ‘g‘ Th~!
Km ) B Km 9 6
, (9 ,
2 3 2 Km 2
, 0.00 25.00gkg™ ', 12 ( ) Ko 414 827 ,456
() 245396 605 , , ,
Vinax . 1 Vw0 B61 mmol L™ g 'h™ ",
0. 0145 mmol L™ 'g™ 'h™ !, 594 Vi (0. 039~ 0. 861 mmol L™ 'g™ 'h™ 1)
(0.0145~ 0. 0284 mmol L™ 'g™'h™ 1), -
VHIHX 2 VIIIHX kl
Vmax 2 VmaX 2
(9 Vinas ; _
5

Table 5 Cormrelation coefficient between soil urease charad eristic parameter and dimehypo concentration

Soil sample
Urease parameter 1 2 3 4 5 6
K, 0. %67 " 0.980" " 0. 97" 0. 974" 0.978 * 0 745
Vi -0.90"" - 0.937"" -0.931°" - 0. 82" - 0.894" - 09%3""
v.JK, - 0. 900° - 0.887" - 0. 884" - 0. 84" - 0.841" - 086"
k -0.956"" - 0.927"" - 0. 903" - 0. 874" - 0.867 - 091"

*oOE K 5% 1%
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k 1 s
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k s s
6 k
Table 6 Soil wrease reaction velocity comstant k(% 107 3h™ 1)
Dimehypo concentration(g L™ 1)
Soil No 0. 00 2.50 5.00 10 00 20.00 25. 00
1 16. 61 14.51 11 63 34 312 106
2 6. &4 4.69 3.90 2 67 0.8 Q65
3 8. 4 5.56 4.13 259 1. 16 Q8
4 3.9 2.56 1.78 Q97 0. 37 Q23
5 2.31 1.35 0.91 Q 46 0. 16 Q11
6 2. 09 1.34 0.85 Q41 0. 18 Q11
9 2 er':D( Vm/dX/ Kln k k) K m
s (mixed inhibitory), ,
K m Vﬂlﬂ}( k
) , EDso
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EFFECT OF DIMEHYPO ON SOIL UREASE ACTIVITY

He Wenr xiang"?  Jiang Xin' Yu Gui fen' Bian Yone rong’
(1 Instiue o Soil Sdence, ChineseAcademy ¢ Sciences, Nanjing 210008, China)
(2 College f Resources and Emvironmentd Sdences, Nathwest Sci-Tach Unwersity
o Agricdture and Forestry, Yangling, Shaawi 71210Q China)

Summary

The relationship between the concentration of dimehypo and soil urease adivity parameters was stud
ied in this paper. The results showed that the charaderistics of soil urease had remarkable divergence a
mong the tested soils from different elogical zones. Dimehypo inhibited soil urease activiy very signif+
cantly and the charaderistic parameters of soil urease, such as its activity, maximum reaction velocity
Viao  Vinad K, and velocity constant k& excluding K, were decreased with increasing dimehypo concer
trations. The correlation of urease adivity and dimehypo concentration was in very significant level with
few exceptions. To a certain extent, urease activiy can be used as an index to characterize the soil pollut-
ed by dimehypo. The enzymatic reaction mechanism was mixed inhibitory between soil urease and dimehy
po. It was concluded from EDg, values tha the high content of organic mater as well as total N and total
P alleviated the ecological toxicity of dimehypo in soils.

Key words Soil urease, Dimehypo, Enzyme kine ic parameter



