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Effects of litter thickness on leaf litter decomposition and enzyme activity of three

trees in the subtropical forests
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Abstract: The effect of leaf litter thickness on its decomposition and enzyme activity of Cunninghamia lanceolata,
Cinnamomum camphora and Ginkgo biloba were investigated through the experiments. Based on the Zhejiang province
average level of acid rain, set up the pH 4.0 values, because the pH4.0 is common distribution in this region and affected
the litter decomposition by changes of critical value. Three kinds of litter thickness were set up for the experiments through
up the litter weight in same size bag as one indicator, including 40g, 20g and 10g. To simulate nature decomposition
conditions, we enclosed leaf litters in the net bags and laid them on the ground follow up the popular method. The results
showed litter thickness increased can promote leaf litter decomposition of the three species, and with the thickness increase,

the litter decomposition is more quickly. Litter decomposition rate of C. lanceolata in weight 10g,20g and 40g were 0. 24,
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0.27 and,0. 34, specifically 40g is much higher than 10g and 20g, but 10g and 20g were no significant difference. C.
camphora was 0.25,0. 3 and 0. 32, specifically 10g is much lower than 20g and 40g,20g and 40g were no significant
difference. G. biloba was 0.42,0.5 and 0. 58, there are significant differences. While between different species, have
different mode in the decomposition rate. For the three kinds of tree species, decomposition rate of G. biloba is the fastest,
C. lanceolata is the second, C. camphora is the slowest, they were associate with tree species properties. Also, the effect
of litter thickness on urease activity was expressed as:40g>20g >10g, in early stage, urease activity increased slowly,then
fell slowly. As to urease activity of C. [lanceolata, had significant differences among the three, C. camphora had no
significant differences at the preliminary stage, over time, among the three species have significant differences in early
stage. G. biloba leaf litter thickness 40g and 20g significantly above 10g. Cellulose activity was expressed as;40g,20g>
10g, specifically 10g is much lower than 20g and 40g, this kind of situation in three tree species can exist, litter thickness
20g of C. camphora even above 40g, G. biloba 20g and 40g had no difference. Sucrose activity at the last stage was
expressed as:40g>20g >10g, C. lanceolata in early stage had no marked differences between three kinds of litter
thickness, in the later period, gradually showed 40g>20g >10g,C. camphora and G. biloba in the early stage performance
for 10g>20g >40¢g results, in the later stage gradually evolved into 40g>20g >10g. Enzyme activity of litter decomposition
was greatly influenced by season temperature, with the high temperature, the higher the enzyme activity. A singer enzyme
activity changes can’t accurate indicator litter decomposition specific conditions, litter decomposition is a complicate

process, and it is the result of many kinds of enzymes integrated action.

Key Words: leaf litter thickness;litter decomposition; enzyme activity; subtropical regions
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Fig.1 The changes in dry weight remaining of leaf litter decomposition of Cunninghamia lanc lata, Cin m camphora and

Ginkgo biloba
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Table 1 Equation of litter decomposotion remains with the development time and treatment conditions

Ak SHRER K R R pcule 418 95% KA

Species Decomposition rate Correlation efficiency Fime of half Time of 9%
decomposition/a decomposition/a

KK ( Cunninghamia lanceolata)

SH1 0.24 0.915 2.88 12.46

SH2 0.27 0.879 2.57 11.10

SH4 0.34 0. 805 2.04 8.81

% ( Cinnamomum camphora )

SH1 0.25 0.882 2.77 11.98

SH2 0.3 0.891 2.30 9.97

SH4 0.32 0.791 2.16 9.34

RS (Ginkgo biloba)

SH1 0.42 0.711 1.67 7.14

SH2 0.5 0.769 1.40 6.00

SH4 0.58 0.851 1.21 5.18

¥ FHEFELHHR Dry weight remaining( % ) ; x: Pan. AN Decomposition time(a) ; SHI ; T vE Nt 10g,SH2 . T vEnt 20g,SH4 . PNt 40g
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Fig.2 The changes in urease activity of leaf litter decomposition
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Fig.3 The changes in cellulose activity of leaf litter decomposition
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Fig.4 The changes in sucrase activity of leaf litter decomposition
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