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Effects of land use patterns on soil enzyme activity in Chongming Island. NING Mu-ei'
GAO Huan-huan' HUANG Tianying' YU Wen-uan® KANG Hong-shang' ** ('School of Ag—
riculture and Biology Shanghai Jiao Tong University ~Shanghai 200240 China; *Instrumental
Analysis Center Shanghai Jiao Tong University Shanghai 200240  China; *Shanghai Urban
Forest Research Station of State Foresiry Administration of China Shanghai 200240 China) .

Abstract: In order to explore the change of soil enzyme activities under different land-use pat—
terns  Metasequoia glyptostroboides ( MG) forests ( 16— 25— 35-year-old) 20-year-old Cinna—
momum camphora ( CC) forest and deforested land ( formerly a 25-year-old Cryptomeria foriunei
forest) were investigated at Dongping National Forest Park in Chongming Island. With rice paddy
field as a control we assessed the effects of different land-use patterns on the activities of soil
urease ( URE) invertase ( INV) catalase ( CAT) and alkaline phosphatase ( ALP) in 0-10
10-20 and 20-30 cm soil layers. The results showed that: (1) The difference in the activities of
the four enzymes under different land-use patterns was significant ( P<0.05) . Returning farmland
to forests increased soil enzyme activities and improved soil properties but deforestation had op—
posite effects. (2) Afforestation tree species and afforestation duration were also important factors
affecting soil enzyme activities. There was a significant linear correlation between stand age and
soil enzyme activities. CC had higher soil enzyme activities than MG and improved soil microbio—
logical properties better. ( 3) Soil enzyme activities decreased with the increase of soil depth. ( 4)
There were significant or very significant correlations between INV ~ ALP and URE activities in
the same land-use type ( P<0.05 or P<0.01) while CAT activity showed relatively weak correla—
tions with other enzymes.
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1
Table 1 Basic information of the sample plots
E N (%)
(°) (%) ( (‘em) (m) * hm™)
SSY-01 121.4893 31.6854 16 22.3 14.5 440 18.2 27.1 54.7
SSY-02 121.4895 31.6866 16 15.8 10.1 880 17.5 26.8 55.7
SSY-03 121.4898 31.6877 16 12.1 9.6 900 16.4 27.2 56.4
SSZ-01 121.4901 31.6888 25 20.7 17.5 760 22.4 25.0 52.7
SSZ-02 121.4896 31.6889 25 21.5 17.4 440 20.0 24.4 55.6
SSZ-03 121.4892 31.6877 25 20.4 16.4 640 19.3 24.1 56.6
SSC-01 121.4759 31.6878 35 27.4 27.0 510 22.1 29.6 48.3
SSC-02 121.4770 31.6866 35 28.7 28.4 440 20.9 27.8 51.4
SSC-03 121.4768 31.6855 35 28.3 26.5 440 19.9 29.0 51.2
XZ-01 121.4804 31.6894 20 17.3 6.7 300 24.8 24.6 50.7
XZ-02 121.4802 31.6883 20 18.7 6.5 350 22.5 26.9 50.5
XZ-03 121.4800 31.6876 20 21.0 6.8 250 22.5 24.1 53.4
HLD-01 121.4736 31.6898 - - - - 13.5 21.0 65.5
HLD-02 121.4738 31.6904 - - - - 12.9 20.9 66.2
HLD-03 121.4740 31.6909 - - - - 11.9 21.3 66.8
SD-01 121.4728 31.6898 - - - - 24.8 18.3 57.0
SD-02 121.4731 31.6910 - - - - 22.9 19.1 24.4
SD-03 121.4724 31.6907 - - - - 24.3 15.9 59.8
NaHCO, - lg 37 C 24 h
§ N N (mg+g™) o
- >>( 2012) ( 2) . 1h 0.1
mol * L™ KMnO, ( mL ),
(1987) . 2h 100 g
lg 37 C 24 h NH,-N P,0; o
(mgeg”) 3 5- °
2
Table 2 Basic physicochemical properties of tested soils
pH
((cm) (mg+g™) (mg+g™) (mg kg™ (mg*kg™') (mg kg™
0~10 7.80 19.50 1.70 10.10 5.77 1.76
10~20 8.02 16.00 1.40 - 4.17 1.56
20~30 8.14 14.20 0.90 - 1.68 1.13
0~10 7.89 18.40 1.20 11.07 10.33 2.38
10~20 7.98 16.30 1.10 - 5.20 1.85
20~30 8.09 16.00 1.0. - 4.82 1.43
20 0~10 7.78 23.80 2.00 13.21 11.69 1.50
10~20 7.95 16.00 1.20 - 3.87 1.95
20~30 8.15 14.90 0.90 - 2.40 2.37
16 0~10 7.80 13.80 1.00 10.50 6.73 1.89
10~20 7.90 12.80 0.90 - 4.88 2.53
20~30 7.95 14.10 0.90 - 4.57 3.04
25 0~10 7.77 21.40 1.60 12.32 13.71 2.73
10~20 7.94 17.40 1.10 - 8.71 2.91
20~30 8.10 14.60 0.90 - 6.32 3.50
35 0~10 7.81 20.70 1.70 13.65 15.27 3.48
10~20 8.00 15.30 1.30 - 4.13 3.71
20~30 8.00 14.40 0.80 - 5.48 4.15
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Fig.2 Distribution characteristics of soil enzyme activities under different land use patterns
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3.68~20.43 mg ° IOOg_lo 0~10 em 4
< <20 Table 4 Distribution characteristics of soil enzyme activi—
ties in different tree species
<25 ;
(em)
(P<0.05) i 20 0~10 1.69 18.42 16.29 0.98
10~20 1.38 16.15 14.01 0.83
2.4 2030 112 12.01 551 0.62
20 0~10 1.81 11.74 16.84 0.94
( 3) : 0~10 em 10~20 1.42 11.52 13.66 0.81
20~30 1.23 9.62 9.49 0.56
0.956.0.874.0.842.0.883 5
( P<0.05) 0~10 cm 10~ Table 5 Correlation coefficient among soil enzyme activi—
20 20~30 cm 10~20 20~30 cm ties
10~20 em
0.813 20~30 cm 0.650  0.909** 0.891**
0.616, 0~10 0.674" 0.689"
em “ 0.983%*
0.451  0.775" 0.801**
° 0.311 0.219
o 0.917**
2.5 20 0.860* * 0.639' , 0.888’?*
0.888**  0.956**
20 ( ) 0.815**
20 ( 4 16 0.877** 0.903**  0.884**
20 0.944*  0.867**
0.949**
N 25 0.921** 0.967** 0.905**
20 20 0.942**  0.826**
. 0.921%*
35 0.424  0.751° 0.778"
2.6 0.815**  0.708"
N N 0.935**
4 ( 95)
4
3 (x) (y)
Table 3 Correlation equation between stand age (x) and 20
soil enzyme activity (y) in different soil depths
(cm) y=a+bx P 3
0~10 ¥=0.034x+1.006 0956  <0.05 (P<0.05 P<0.01)
10~20 y=0.038x+0.618 0.813 <0.05 3
20~30 y=0.005x+1.017 0.177 >0.05
0~10 y=0.409x+10.240 0.874 <0.05
10~20 y=0.078x+14.587 0.233 >0.05 °
20~30 y=-0.176x+15.533 0.388 >0.05
0~10 y=0.289x+10.506 0.842 <0.05 3
10~20 y=-0.002x+14.050 0.008 >0.05 3.1
20~30 y=-0.305x+11.612 0.161 >0.05
0~10 y=0.014x+0.704 0.883 <0.05
10~20 y=-0.001x+0.848 0.083 >0.05

20~30 y=0.013x+0.363 0.616 <0.05
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