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Abstract: Forest canopy structure and topography are the most obvious characteristics of forest
ecosystems and directly affect forest regeneration seedling survival and diversity. To reveal
the mechanisms of canopy structure topography and spatial variables on understory species
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diversity and functional diversity we performed semi-spherical photography and extracted
indices of canopy structure in 1.2 hm? seedling monitoring plot in the 25 hm* Badagongshan
forest plot then investigated species composition and abundance of seedling communities in
each 20 m x 20 m quadrat in the seedling monitoring plot. We also sampled leaves of common
species close to the reserve and measured leaf functional traits. We applied the spatial
simultaneous autoregressive error model ( SARs) to test the effects of canopy structure

topography and spatial factors on seedling species diversity and functional diversity. Results
showed that: (1) canopy structure of adult tree communities in the 1.2 hm? plot was relatively
complex and the mean maximum canopy height mean leaf area index ( LAI) mean leaf angle
(MLA) and Gndcover were 19.94 m 2.94 30.88° and 0.87 respectively, (2) Canopy
structure and topographical variables explained 32.6% - 48.4% and 28.5% - 70.2% of
variation in the species and functional diversity indices respectively but not all topographical
variables were entered in the bestitting model of species diversity indices; (3) Seedling
species diversity was higher in habitats with a high altitude and slope and where canopy
structure had a lower LAl and MLA whereas seedling functional diversity was higher in
habitats with a low altitude and slope and where canopy structure had a lower LAl and MLA.
These results provide suggestions and guidance for forest regeneration evaluation and
vegetation inventory.

Key words: Leaf area index; Mean leaf angle; Functional traits; Spatial simultaneous autore—
gressive model; Badagongshan
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Summary of topography and canopy structure characteristics in the subtropical evergreen and deciduous

broad-leaved forest in Badagongshan

Variable Unit Abbreviation Mean SD Min Max

Mean elevation m Mnelev 1445.85 7.55 1429.87 1455.09
Slope Slope 36.33 12.07 13.16 54.08
Convexity - Convex 0.97 4.45 -9.31 7.45

sin( Aspect) - sinAsp -0.03 0.71 -1 1

cos( Aspect) - cosAsp -0.12 0.72 -1 1
Visible Sky - VisSky 0.07 0.03 0.04 0.12
Leaf area index - LAI 2.94 0.62 2.18 5.20
Overall mean leaf angle MLA 30.88 13.42 6.61 62.53
Ground covered by canopy - GndCover 0.87 0.04 0.75 0.93
mage LAI Uniformity of canopy across _ LAIDev 178 0.77 0.91 3.70
angle distribution parameteroverall elipsoidal fee - ELADP 4.94 5.54 0.87 26.32
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Fig. 2

Spatial distributions of seedling species diversity ( A)

2

(A) (B)

and functional diversity ( B) in seedling monitoring plots

Table 2 Effects of canopy structure and topographic variables on species diversity indices

Variable Richness Shannon Simpson Pielou
Mean elevation - - - -
Slope - - - -
Convexity - - - -
sin( Aspect) - - - -
cos( Aspect) - - - -
LAI - -0.120" -0.025" -0.082**
MLA -0.103 - - -
GndCover - 1.457 0.203 -
LAI LAIDev - - - 0.056"
ELADP 0.077" - - —-0.0005
CanoH - - - -
Intercept - 1.789 0.797 -
Pseudo R2 0.326 0.332 0.413 0.484

o %% 0.001 < P<0.01; *

please see Table 1.

0.01 < P<0.05
Notes: *x 0.001 < P<0.01; *
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3
Table 3 Effects of canopy structure and topographic variables on functional diversity indices
Rao’s
Variable FRic FEve FDiv FDis FDq
Mean elevation - - -0.010™ -0.036 -0.063"
Slope -0.060 - - -0.008™ -0.052**
Convexity - -0.008" 0.011™ 0.042™** 0.158™
sin( Aspect) 1.835™ - - 0.117* 0.934 "%
cos( Aspect) - - - - -
LAI - - -0.047" - -
MLA -0.074" -0.003** - - 0.028**
GndCover - - - 1.373" 12.70™
LAI LAIDev - 0.048" - - -
ELADP - - - - -
CanoH - 0.001 -0.011" - 0.087
Intercept 7.372 0.526 18.868 53.295 83.438
Pseudo R? 0.376 0.536 0.285 0.702 0.630

. %kt P<0.001; % 0.001 < P<0.01; * 0.0l < P<0.05 “-”
Notes: %%k P < 0.001; *»x 0.001 < P<0.01; * 0.01 < P<0.05. “-”
For abbreviations see Table 1.
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