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The Study on Quantitative Relationship between Soil Urease Activity
and Substrate Concentration
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Abstract The relationship was studied between soil urease activity and urea concentrations in nine—
teen samples of seven soil types in Shaanxi Province. It shows as follows The model Y= a< 5< x /(1
+ b< x) can be better expressed their relationship because the equation is the most significant correla—
tion, acquired the maximum apparent urease activity Umx when urea concentration is infinity, there is
a adsorption mechanism in enzyme reaction; The urease Umx of higher fertility samples are greater
than that of lower fertility except paddy soil and Yellow cinnamon soils, It must be distinguished to
analyses because soil urease has apparent polarity characteristics under different ecology environ—
ments, urease Umx can be an index of soil fertility because it is remarkable correlation with soil fertili-
ty level by correlation analyses in the same ecology-
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Table 1 The physical-chemical properties and urease activities of soils tested

. Lo 0. M. Total N Total P Alkalihydro CaCOs3
SOI] Fertility Physical clay lyzable N CEC pH (g /kg) Urease
sample % ) X 17k activity
g (mg k) (emol k)
high 59. 25 29.9 1. 92 L 12 149. 1 35. 10 6. 17 0 373
Paddy soil Low 52. 43 287 1. 79 1L.05 122.9 34. 08 6.76 0 350
L high 1 50. 60 10. 5 0. 69 0.82 44.10 35. 65 7. 07 0 200
Yellow 2 high 2 29. 81 11. 4 0. 77 0.80 56.35 3229 6. 91 0 214
cinnamon 3 high 3 54. 85 1.1 0. 95 0.82 57.40 35. 06 6. 87 0 232
soil Low 51.55 82 0. 43 0.72 59.85 34. 61 6. 59 0 159
high 18 92 16. 0 0. 80 1.35 65. 10 25. 56 8 20 783 864
Loess soil I Low 1 29. 44 7.6 0. 40 105 26. 60 26. 40 8 47 97. 2 455
2 Low 2 23. 41 7.7 0. 60 1. 06 28.70 26. 15 8 45 104. 7 355
high 29. 77 112 0. 77 117 39.20 28. 29 8 25 29. 90 800
Regur soil 1 Low 1 4. 37 9.8 0.53 1.24 35.35 28. 80 8 31 29. 30 691
2 Low 2 36.92 82 0. 63 1. 19 34.30 29. 59 8 30 30. 10 618
high 12. 58 83 0. 36 0.89 31.50 14. 00 8 50 35.30 682
Wind sand 1 Low 1 6. 31 6 4 0. 40 0.82 25.06 13.23 8 94 10. 10 464
soil 2 Low 2 10. 41 3.2 0. 14 0.71 12. 60 13. 48 8 69 39. 80 191
high 38 75 17.9 1. 43 1.42 99. 40 30. 07 8 06 95. 60 1500
Drab soil Low 37. 64 16. 5 1. 09 1.33 76. 30 2813 8 30 121. 3 1100
high 47. 44 17. 8 1. 27 1.24 74.90 31. 05 8 14 50. 40 1255
Lou soil Low 46. 19 13. 9 0. 81 1. 15 54. 60 30. 03 8 13 51. 80 891
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Table 2 The soil urease regression results of soils tested
Correlation coefficients Vo
Soil sample Fertility Unax Rl R2 mmol/L° g° h
Paddy soil high 71. 699 0.999 0. 996 0. 039
Low 81. 631 0.999 0. 997 0. 057
Yellow cinnamon soil 1 high 1 37.123 0.997 0. 986 0.023
2 high 2 38 619 0.999 0. 997 0.017
3high 3 36. 544 1. 000 0. 999 0. 043
Low 31.553 0.994 0. 971 0.017
Loess solil high 203. 822 0.998 0. 996 0. 081
I Low 1 146. 456 0.992 0. 981 0. 056
2 Low 2 116. 832 0. 996 0. 988 0. 057
Regur solil high 210. 780 0.994 0. 985 0.102
I Low 1 143. 814 0.997 0. 992 0.071
2 Low 2 161. 343 0.995 0. 988 0. 068
Wind sand soil high 69. 120 1. 000 0. 999 0.033
1 1ow 1 53.880 0.997 0. 989 0.024
2 low 2 26. 400 0.982 0. 934 0.014
Drab solil high 367. 291 0.998 0. 995 0. 142
Low 290. 173 1.000 0. 999 0.115
Lou soil high 345. 104 0.997 0. 992 0.173
Low 229. 898 0. 996 0. 990 0.117
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Table 3 The urease activity Uma of soils tested

Soil sample

Fertility

(C) Temperature

10 20 30 40
Paddy soil high 56.38 57.40 71. 70 120. 74
Low 53.97 51.63 81 63 142.21
Yellow cinnamon soil 1 high 1 28. 44 34.90 37.12 58.74
2 high 2 36.20 58.56 68. 62 78. 14
3high 3 37.05 45. 44 56. 54 68. 34
Low 33.12 37.17 41. 55 53.17
Loess soil high 111. 24 152.90 203. 82 184. 57
1 Low 1 85.63 107. 94 146. 46 134. 44
2 Low 2 99.42 111.83 116. 83 164. 41
Regur soil high 105. 00 111. 60 210. 78 207.24
1 Low 1 100. 08 107. 80 143. 81 177.27
2 Low 2 103. 92 106. 36 136. 34 135. 44
Wind sand soil high 49. 62 64.37 69. 12 82.02
1 Low 1 45. 66 53.57 5388 64. 86
2 Low 2 26. 40 29.35 4278 59.52
Drab soil high 173. 04 300. 66 367. 29 412.78
Low 120. 66 154.23 290. 17 285. 06
Lou soil high 146. 10 133. 62 312. 10 5. 14
Low 94.74 97.38 229. 90 280. 08
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Table 4 The correlation coefficients between urease Umax and soil properties
Temper— Region Physical 0.M Total N Available N Total P . pH CaCOs Urease
ature clay CEC activity
10C South 0. 356 0. 969 0. 959 0.976 0. 954 - 0081 -0 700 - 0. 957
Middle and north 0. 689 0. 858 0. 934 0. 868 0.923 0. 857 - 0. 842 0. 486 0.788
. -0 021 0. 233 0. 308 0.182 0.917 0. 102 0. 420 - 0.911
) Soil tested
20C South 0.356 0. 969 0 712 0. 606 0. 652 - 0011 -0 444 - 0. 706
Middle and no rth 0. 499 0. 766 0. 847 0. 870 0. 825 0. 621 - 0697 0. 568 0. 744
. - 0054 0. 201 0. 290 0.215 0. 827 0. 063 0. 351 - 0. 868
Soil tested
30C South - 0. 081 0. 788 0. 809 0.736 0.742 - 0492 -0 359 - 0. 812
Middle and noxth 0.769 0. 937 0. 968 0. 944 0. 856 0. 768 -0 832 0. 494 0. 864
. - 0076 0. 273 0. 342 0.233 0. 857 0. 123 0. 361 - 0.952
Soil tested
40C South 0.383 0. 961 0. 964 0. 898 0.936 -0.014 -0 466 - 0.958
Middle and noxth 0.757 0. 655 0. 961 0.921 0. 804 0. 757 -0 823 0. 459 0. 868
0. 146 0. 374 0. 449 0.334 0. 844 0. 179 0. 281 - 0.930

Soil tested
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