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The landward changes of soil enzyme activities in a tidal flat wetland of the

Yangtze River estuary and correlations with physico-chemical factors
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Abstract The landward changes of soil enzyme activities and physico-chemical properties of the surface sediments in the
east end of Chongming Island in the Yangtze river estuary were studied. Along the elevation gradient or succession
sequence the contents of total phosphorus TP  total nitrogen TN and organic matter OM of sediment increased

but the average grain size AGS and dissolved inorganic phosphorus DIP decreased. The activity of alkaline phosphatase
increased gradually along the elevation gradient and was positively correlated with the values of TP TN and OM p <
0.05  but negatively to AGS and DIP p <0.01 . Alkaline phosphatase activity was correlated with a mechanism of
substrate inductivity and product inhibition. Catalase activity had the similar trend of gradual elevation increase and

enhanced the fertility of the soil and oxidative process of OM in the sediment. From the succession zones bare flat to

“973" 2002CB412406
2006-07-27 2007-01-02
1967 ~ . E-mail liucunqi@ sina. com. cn

Foundation item The project was financially supported by “ 973" national basic research program of China No. 2002CB412406  Supported by Hebei
Priority dispiline
Received date 2006-07-27 Accepted date 2007-01-02

Biography LIU Cun-Qi Ph.D Professor mainly engaged in ecology of animal and wetland. E-mail liucunqi@ sina. com. cn

http //www. ecologica. cn



3664 27

bulrush Scirpus mariqueter to reed Phragmites ausiralis  the activity of sucrase changed only insignificantly but the
bulrush zone had a higher activity than others. The activity of proteinase decreased from bare flat to reed zone and the
activity was negatively correlated with OM and TN p < 0. 05 but positively with DIP  p < 0. 05 . Through the
succession zones a decrease in number of diatoms resulted in a decline in the concentration of protein which influences the

proteinase activity suggesting that the proteinase in the sediment was produced by diatom.

Key Words Yangtze River estuary tide flat sediment soil enzyme physico-chemcal property
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Table 1 Physico-chemical properties of the surface layer sediments in the east end of Chongming Island the Yangtze River estuary

Sampling sites '[‘Pil Dlli | TNil OMfl AGS pH
g kg Mg g g kg g kg pm
S1 1.24 1.709 0.21 65.76 37.18 8.0
s2 1.35 1.600 0.42 84.11 30. 13 7.9
S3 1.32 1.563 0.47 99.13 40.69 7.8
S4 1.38 1.338 0.52 105.37 32.22 7.8
S5 1.39 1.040 0.54 107.81 26.22 7.8
6 1.42 1.112 0.59 105.28 29.18 7.8
s7 1.42 0. 860 0.52 105.38 25.32 7.9
S8 1.43 0.858 0.67 104.28 25.28 7.8
S9 1.43 0.925 0.61 104. 64 14.82 7.8
S10 1.47 0.871 0.56 113.82 21.03 7.9
s11 1.47 0.869 0.68 107.27 15.94 7.8

TP total phosphorus DIP dissovled inorganic phosphorus TN total nitrogen OM organic matter AGS Average grain size

2.2
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Table 2 The landward changes of soil enzyme activities of sediments in the east end of Chongming island the Yangtze River estuary

1y -1 -1 P -1 -1 _ -1 -1
Sampling site Alkaﬁegphoiphamse " Catil(:::n " loguems:% et Pljotiinasj "

s 0.60 0.13 3.84 10. 84

2 1.31 0.57 3.88 10.71

$3 1.91 0.70 4.28 10.09

4 1.61 0.74 4.78 9.48

$5 2.41 0.82 5.28 9.85

S6 3.17 0.89 4.53 4.56

7 4.37 0.82 4.18 4.38

S8 4.22 0.90 4.51 4.31

9 4.27 0.91 3.81 3.39

S10 4.87 0.88 4.08 5.45

ST 5.63 0.87 3.84 4.68
2.3

TP TN OM
DIP
DIP TP TN oM
3
3

Table 3 The correlations between soil enzyme activities and physico-chemical factors of surface sediments in the east end of Chongming island

the Yangtze River estuary

TP DIP TN OM PD
Alkaline phosphatase 0.902 ** -0.920 " 0.810"" 0.719 -0.838""
Catalase 0.907 ** -0.824"" 0.949 ** 0.952** -0.638"
Sucrase 0.065 -0.131 0.210 0.402 0.219
Proteinase -0.805"" 0.863 " -0.750 " -0.604 " 0.760 **
® 0.05 EE 0.01
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