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Effects of Soil Nitrogen Content on Tree Diversity in
Xishuangbanna Tropical Seasonal Rain Forest
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Abstract: Atmospheric nitrogen deposition and human activities may enhance the nitrogen input into ecosystems in—
crease content of nitrogen in soil and reduce biodiversity due to promoting the growth of dominant species and decrea—
sing spatial heterogeneity of environment. To study the relationship between the content of nitrogen in soil and tree
diversity in Xishuangbanna tropical seasonal rainforest we randomly setted 14 plots with each of 1 ha investigated
the tree species richness total soil nitrogen ( TN)  biomass of the foundation species ( Parashorea chinensis) and
the whole trees of each plot. Our study showed increasing content of total soil nitrogen will promote growth of domi—
nant species decrease niches for species coexistence and reduce tree diversity due to competitive exclusion. The
study indicated that reducing anthropogenic nitrogen supply to ecosystems would play a vital role for protecting tree
diversity in Xishuangbanna tropical seasonal rainforest.
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Fig. 1 Forteen plots set within the 20 ha forest dynamics plot and the near forest in Xishuangbanna tropical seasonal rainforest
( “E” represent the 2 plots set in the Wangtianshu sceni¢ “ @ ” represent the 6 plots set in the 20 ha plot;
“A” represent the 6 plots set in the forest between 20 ha plot and Wangtianshu scenic)
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Fig. 2 Content and dynamics of TN

( Mean + SE) of the plots

TN ( Z-score )

Fig. 3 Dynamics of TN and tree species richness of

each plot ( data standardized by Z-score)

1
Table 1  Tree species richness of each plot
Plot 1 2 3 4 5 6 7 8 9 10 11 12 13 14
. 116 103 126 130 122 124 70 95 100 78 87 78 71 87
Richness
2 (teha™)
Table 2 Biomass of trees and foundation species Parashorea chinensis of each plot (t *ha™")
Plot
1 2 3 4 5 6
Tree 604. 24 651. 15 628.59 503.55 455.63 465.53 551.45
Biomass
Parashorea chinensis 129.93 257.22 191. 52 160. 97 120. 06 79. 11 156. 47
(P>0.05) ;
TN Pearson
TN
(r=-0.775
P=0.001) ( 4).
2.4 TN
Pearson TN
(r=0.904 P=0.013; r=0.834 P=0.039)
( 5.6).
3
N 4 TN

( Stevens 2004 2010; Clark 2007; Harpole

Fig. 4 Linear correlation between TN and tree

richness of each plot
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Fig. 5 Linear correlation between TN and biomass of Parashorea

chinensis of each plot in Xishuangbanna tropical forest dynamics plot
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Fig. 6 Linear correlation between TN and biomass of trees of

each plot in Xishuangbanna tropical forest dynamics plot
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