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1
Table 1 Physical and chemical properties of the soil samples tested

Particle size distribution( % )

No.of  Sampling  Type of soil pH O.M.  TotalN Total P CEC
soil site (k™) (sks™!) (gks™!)  (amol kg™ ")
Clay  Sil Sand
1 4. 14 6.4 0.53 0.56 15.7 49.3 31.0 15.6
2 4.61 385 2.14 1.02 10.9 23.7 34.6 35.8
3 4.79 28.5 1. 89 0.98 6.4 25.4 40.8 29.3
4 4.9 40.0 2.4 1.02 12.4 28.9 53.5 11.3
5 4.9 36.0 2.11 0.78 10.2 19.6 47.3 27.6
6 523 25 0.18 0.52 34.6 25.3 32.6 37.1
7 6.40 28.0 1.72 1. 16 16.5 14.0 68.2 13.4
8 6. 66 34.0 1.87 2.02 11.8 20. 6 43.6 30.4
9 7.3 41.0 2.35 1.57 17.8 15.1 44.2 34.4
10 7.67 39.5 1.95 2.57 30.0 37.8 48.2 6.1
1 834 11.0 0.71 0.62 9.3 7.60  78.4 4.0
12 842 71 0.50 0.45 3.2 9.70 83.8 4.4
13
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Fig. 3 Phospha ase activities of soil samples tested



5 759
22
221 )
pH CEC (Clay) (Sily ( Sand)
2
2 2, s
3, C * ) ,
0.214 0. 148 0.270 4 ( 10 )
2
Table 2 Correlation coefficient between the physical and chemical properties and soil hydrolase
Independent pH  O.M.  Total  Total ~CEC  Clay St Sand  Urease  Invertase  Phosphatase
variable N p (%) (%) (%)  actiiy activiy activity
pH 1 -00%2 -0163 0285 -0.045-0.587 0.743 - 0514 0.082 - 0.255 - 0.356
1 0987 0679 -0.067 0.01 - 0.210 0233 0911 0.89% 0. 881
1 0584 -0.162 0.014- 0.200 0250 0. 85 0. 867 0. 918
1 0.341 0.19 - 0.18 0018 0. 726 0.618 0. 454
CEC 1 0.404- 0.434 0184 0. 044 0.153 - 0. 189
(%) 1 - 0.687 0029 0071 0.338 0. 022
(%) 1 S077 -0.191 - 044  -0.3
(%) 1 0. 133 0.230 0. 397
3

Tale3 Path coefficients between the physical and chemical properties affeding activiies of the three emzymes

Dependent Independent  PH 0.M.  TotalN TotalP  CEC  Clay(%) Silt(%) Sand(%)

variable  variable (X)) (xy) (X5) (X)) (Xs) (X (X5) (Xg)  Summation
X, 09R2% -0.038 -0.138 -0.148 -008B -008 -0660 0175 0. 082
X, -0.08 0.413° 0.836 -0.353 -0004 001 0187 - 0.0 0. 910
X; - 015 0.408  0.847° - 0.303 -0010 002 0178 - 0.08 0. 876
X, 02%4 0. 28 0.495 - 0.520° 002l 002  0.160 — 0.006 0. 725
Xy - 008 -0.028 -0.137 -0177 006 007  0.38 — 0.063 0. 044
X¢ - 0.565 0.004 0.012 -00%9 004 016" 0611-00% 0. 072
X;  0.715 ~0.087 -0.169 009 -002%6 -000 —0889 0251 -0 191
Xg - 0.4% 0.096 0.212 -0.000 001l 0003 0.655 - 0.341" 0. 133
X, 058" -0070 -008 -0.176 -0007 006 -099 0.400 - 0.255
X, - 0.0% 0.766* 0.505 - 0.420 - 0010 —0002 0282 - 018l 0. 890
X; - 0.0% 0.756  0.515° - 0.36] - 0025 -0002 0268 - 0.1% 0. 866
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H CEC
Dependent  Independent 0. M Total N Total P Clay( %) Silt(%) Sand( %)
variable variable (X)) (X5) (X5) (Xy) (Xs) (Xe) (X7) (Xs) Summation
X4 Q166 0. 520 0.301 -0.618 0052 -0031 0241 -004 0. 617
Xs -0026 -0.051 -0.083 -0.211 012" -006 0.582 -0.143 0. 153
X - 0 341 0. 008 0.007 -0.117 Q 061 -0164" 0.921 - 002 0. 340
X5 0432 -0. -0.103 0.111 - 0 066 0113 - 1.34rI" 0.573 -0. 442
Xy - 02% 0. 0.129 -0.011 002 -005 0.988 -0.778" 0. 230
X, - 058" 006 -0.202 0.133 Q 004 0 300 - 0. 182 0.16 -0.356
X, 00534 - 0. 716" 1.223 0.317 Q006 -0005 001 -004 0. 881
X, Q0Hs5 -0.710 1.239" 0.273 Q0136 -00072 0.49 - 0.051 0. 910
X4 - 0165 -0 486 0.724 0.467 —0029 -0097 0.044 - 0.004 0. 454
Xs 0021 0.048 - 0.201 0.159 —oot® -027 0.106 -0.038 -0.19
Xe Q0 340 0. 008 0.017 0.089 -00%4 _— (0512° 0 168 0. 006 0. 23
X7 - 0431 0. -0.248 -0.084 Q 036 0352 - 0. 45 0.150 -0.320
Xg Q2% -0 0.0310 0.008 - Q015 -0015 0.180 - 0.204* 0. 396
3
4
Table 4 Determimative coefficients of path amalyss
Order Urease Invert ase Phosphat ase Order Urease Invertase Phosphatase
1 Dyxx7 Dyx7 Dyxox3 6 Dyxox3 Dyxox3 Dyx3x7
- 127 1 798 - 1. 751 - 0.69 Q778 Q451
2 Dyx3x; Dyxoxg Dyx; 7 Dyx,%7 Dyxxy Dyx X6
- 112 1 538 1. 535 - 0.545 - 0643 - 0349
3 Dyx, Dyx x5 Dyx ¢, 8 Dyxsx, Dyxxg Dyx,
0.925 - 1326 0. 676 - 0514 Q613 Q 336
4 Dyx; Dyx x4 Dyx, 9 Dyx;xg Dyxg Dyxq
0. 79 -1.16 0. 513 - 0.447 Q 605 Q 262
5 Dyx3 Dyx x4 Dyx x4 10 Dyx;xg Dyx, Dyxx;
0.717 - 1.03 - 0. 454 0.337 Q 587 Q 261
222 3 , CEC
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RELATIONSHIP BETWEEN HYDROLASE ACTIVITY IN SOILS AND SOIL
PROPERTIES IN ZHEJIANG PROVINCE

Liu Guang-shen Xu Dongmei Xu Zhong jian Wang Hong-yu Liu Wet ping
( Environmental Science Institute f Zhgiang University, Hangzhou 310029, China )

Summary

In order to assess extents of the influences of soil properties on enzyme adivities the relaions between
adtivities of urease, invertase and phosphatase and soil properties were studied through path analysis of
twelve soil samples of the five major soil types in Zhejiang Province. The results showed tha soil organic
matter, total nitrogen, and total phosphorus were the major factors influencing ad ivities of urease, invertase
and phosphatase, while CEC had the least influence on them. With resped to direct effect in the path
analysis, pH value most significantly influenced activities of urease and activities of nvertase and phos
phatase as well. But the diredt effects of pH on the urease, invertase and acid phosphatase were to a large
extent counteracted by the indirect effects of other factors on them. Silt also significantly influenced the
adivities of invertase, whereas clay and sand had certain influence on acid phosphatase and urease, re-
spedively, but mostly in the form of dired effect.

Key words Urease, Invertase, Phosphatase, Soil property, Path analysis



