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The Chinese fir ( Cunninghamia lanceolata) plantations in Dagang Mountain of Jiangxi Province
eastern China were selected to study the relationship between soil physico-chemical properties and soil
enzyme activity with path analysis method. The influence degree and the mechanisms of soil properties on
soil enzyme activity were also explored. Results showed that the variation characteristics of soil enzyme
activity were affected by soil properties. The variation characteristics of soil cellulose enzyme activity were
determined directly by soil available nitrogen and indirectly by soil readily available potassium to a certain
extent. The content of organic matter played a very important role in the B—glucosidase enzyme activity.
Total porosity became main affecting factor of soil invertase activity because of its strong direct effect and
indirect effects with other soil properties. The content of soil available nitrogen and field moisture capacity
were dominant factors of polyphenol oxidase activity by determining most of its variation. Compared with
correlation analysis and stepwise regression analysis path analysis can objectively and comprehensively
assess the influences of soil properties on soil enzyme activity.
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Tab.1 General situation of different forest stands
/
fa /) /m fem  ( <hm2) 1%
7 30 7.0 9.5 2 988 0.4 59
16 25 9.0 11.2 3316 0.6 12
24 22 13.0 14.5 1 467 0.3 67
28 30 14. 8 18.5 1129 0.5 77
50 26 32.6 30. 8 1 020 0.5 94
1.3
1.3.1 2
B- 12 6- 2.1
) 3 5- )
; ( 1o
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Fig. 1  Variation of soil enzyme activity at different ~ ~
development stages of Chinese fir plantations N N
0.006 ~0.012 mg/( g * h)
0.027 ~0.066 mg/( g * h) ( 3).

2

Tab.2 Variation characteristics of soil physico-chemical properties

at different development stages of Chinese fir plantations

/ / / / / /
(g-kg™") (gokg™')  (mgrkg') (mgekg™') (mgekg') (geoem™?) 1% 1%
32.61 £3.93¢  1.56 £0.12¢ 152.65 +3.90d 0.032 +0.0lc 31.09 +1.89d 0.97 £0.05d 63.02 +1.77b 58.95 +1.22a
21.02 +5.81d  1.28 £0.17d 127.92 +2.48e 0.043 £0.01b 24.19 +1.95¢ 1.24 +0.02a 55.68 +1.03d 33.61 =1.02e
38.17 £5.43be  1.85 £0.36b 155.90 £3.36c¢ 0.055+0.0la 38.89 +1.8lc 1.15+0.03¢ 57.95+1.09¢ 36.17 +0.80d
41.82 £5.93b  1.99 £0.16b 223.62 +3.41b 0.051 £0.01lab 44.14 £2.71b 1.09 +0.05¢  62.24 £1.04b 49.27 +1.31c
50.19 £5.93a  2.49 £0.19a 243.27 +3.36a 0.052 +0.0lab 54.73 £1.26a 0.82+0.06e 68.38 +1.85a 56.50 =1.53b
3
Tab.3  Correlation coefficients between soil properties and soil enzyme activity
B,
1 0.886™ 0.730™ 0.293"  0.827* -0.401"" 0.760* 0.511* 0.733™ 0.657™ -0.465* -0.595*
0.886™ 1 0.715™  0.330"  0.833™ -0.526™ 0.736™ 0.466™ 0.774™ 0.5327 -0.470™ -0.610*"
0.730™  0.715™ 1 0.275 0.7317° —0.3717  0.606™ 0.492° 0.784™ 0.715™ -0.409™ -0.775™
0.293"  0.330" 0.275 1 0.281" 0.288" -0.127 -0.362" 0.430™ 0.294" 0.173 0.014
0.827* 0.833™ 0.731™ 0.281° 1 —-0.570™  0.725™ 0.518* 0.794™ 0.569™ -0.533* -0.704*
—-0.401™ -0.526™ -0.371* 0.288" -0.570™ 1 -0.659™ -0.660™ -0.318" -0.167 0.543™  0.587*
0.760™ 0.736™ 0.606™ -0.127 0.725™ -0.659™ 1 0.860° 0.518™ 0.420™ -0.625™ -0.707™
0.511%  0.466™ 0.492™ -0.362™ 0.518™ -0.660™ 0.860™ 1 0.264 0.292" -0.530™ -0.719*
*0.05 0,01 .
2.3 2
2.3.1 o
2 o
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Tab.4 Direct and indirect path coefficients of soil properties on soil enzyme activity
XY XY X3y Xg—Y Xs =Y X6 Y X7 =Y Xy =Y
X, -0.112 0.236 0. 331 0. 002 0.359 -0.029 0.114 -0.168 0.733
X, -0.099 0.266 0.325 0.003 0. 361 -0.038 0.110 -0.153 0.774
X3 -0.082 0. 190 0.454 0. 002 0.317 -0.027 0.091 -0.162 0.784
Xy -0.033 0.088 0.125 0. 008 0.122 0.021 -0.019 0.119 0.430
X5 -0.093 0.222 0.332 0. 002 0.434 -0.042 0. 109 -0.170 0.79%4
X 0. 045 -0.140 -0.168 0. 002 -0.247 0.073 -0.099 0.217 -0.318
Xy -0.085 0. 196 0.275 -0.001 0.314 -0.048 0. 150 -0.283 0.518
xg -0.057 0. 124 0.223 -0.003 0.224 -0.048 0.129 -0.328 0.264
X, 0. 688 -0.351 0.419 0. 007 0. 026 -0.002 -0.110 -0.019 0. 657
k) 0.610 -0.396 0.411 0. 008 0. 026 -0.002 -0.107 -0.017 0.532
X5 0.502 -0.283 0.575 0. 006 0. 023 -0.002 -0.088 -0.018 0.715
£ 0.201 -0.131 0. 158 0. 023 0. 009 0. 001 0.018 0.013 0.294
B- x5 0.569 -0.330 0.420 0. 007 0.031 -0.003 -0.105 -0.019 0.569
Xg -0.276 0.208 -0.213 0. 007 -0.018 0. 004 0. 096 0.024 -0.167
X 0.523 -0.291 0.348 -0.003 0.022 -0.003 -0. 145 -0.031 0.420
Xg 0.351 -0.185 0.283 -0.008 0.016 -0.003 -0.125 -0.037 0.292
X, 0.041 0.085 —-0. 065 0. 059 -0.226 -0.064 -0.421 0. 125 -0.465
X, 0. 037 0.096 —-0. 064 0. 067 -0.227 -0.083 -0.408 0.114 -0.470
X5 0. 030 0.068 -0.089 0. 056 -0.200 -0.059 -0.336 0.120 -0.409
x4 0.012 0.031 -0.025 0.203 -0.077 0. 046 0.070 -0.088 0.173
x5 0.034 0. 080 —-0. 065 0. 057 -0.273 -0.091 -0.402 0.127 -0.533
X -0.017 -0.050 0.033 0.058 0. 156 0. 159 0.365 -0.161 0.543
x4 0.031 0.070 -0.054 -0.026 -0.198 -0.105 -0.554 0.210 -0.625
xg 0.021 0.045 —-0.044 -0.073 -0.141 -0.105 -0.477 0.244 -0.530
X, 0.233 -0.031 -0.387 0. 004 -0.240 -0.028 0.092 -0.237 -0.595
X, 0. 206 -0.035 -0.380 0. 004 -0.242 -0.037 0. 089 -0.216 -0.610
X3 0. 170 -0.025 -0.531 0.003 -0.212 -0.026 0.074 -0.228 -0.776
X, 0.068 -0.011 -0. 146 0.012 -0.082 0. 020 -0.015 0.168 0.014
x5 0.192 -0.029 -0.388 0.003 -0.290 -0.040 0. 088 -0.240 -0.704
X -0.093 0.018 0. 197 0. 004 0. 166 0.070 -0.080 0.306 0.587
x4 0.177 -0.025 -0.322 -0.002 -0.211 -0.046 0. 121 -0.399 -0.707
xg 0.119 -0.016 -0.261 -0.004 -0.150 -0.046 0. 104 -0.464 -0.719
-0.531.
-0. 464 ; o
o 2.3.2
)
(
-0.828 3.5.6.8
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Tab.5 Absolute values of determinative coefficients of path analysis between soil properties and soil enzyme activity

B- B-
| Dyxyxs Dyx, xy Dyx, Dyxs 6 Dyxsxg Dyx, Dyxs Dyxsxg
0.288 0.577 0. 307 0.282 0. 148 0. 157 0.074 0.139
) Dyx Dyx, x, Dyx,xg Dyx;xg ; Dyx ;g Dyx, x, Dyxsxg Dyx, x5
0. 206 0.483 0.233 0.242 0. 147 0.152 0. 069 0.112
3 Dyx, xs Dyx, Dyxsx, Dyx;xs g Dyxg Dyx;x, Dyx;x, Dyx, xg
0.192 0.473 0.219 0.226 0.108 0. 101 0. 060 0.110
4 Dyxs Dyxs Dyxgx, Dyxg 9 Dyxsx, Dyx,x, Dyxg Dyx,xg
0.188 0. 330 0.116 0.215 0. 094 0. 085 0. 060 0.097
5 Dyx, x4 Dyx, sy Dyx, %, Dyx, x5 10 Dyx,xg Dyx, x5 Dyxgxg Dyxs
0.173 0. 325 0.078 0. 180 0. 085 0.035 -0.051 0.084
T A N R G A S N N N 1 2)
10
1)
2) 3)
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