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Changes in plant functional diversity and environmental factors of Cyclobalanopsis

glauca community in response to slope gradient in Karst hills, Guilin
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Abstract: Functional diversity of a plant community, which is based on plants traits, has been proposed as a key
component predicting ecosystem function. Studying the difference between plant functional diversity at community level and
environmental factors along with the sloped (shady-sunny) gradient is helpful to explore the process of plant community
and the mechanism of community construction. In this study, we caculated four functional diversity indexes including
functional richness ( FRic), functional evenness ( FEve), functional dispersion ( FDis) , functional divergence ( FDiv)
based on two plant functional traits (i.e. specific leaf area, SLLA and wood density, WD) and three environmental factors
(rock exposure rate: RER, soil total phosphorus: TP, and soil available phosphorus: AP) in typical Cyclobalanopsis

glauca communities and examined the correlation between changes in this relationship and slope gradient in the Karst hills
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of Guilin. Experiments were carried out at 14 sampling points with gradients sloping from the middle area of the hills to the
foot of the hills (shady—sunny). In total, 14 plots (20 m X 20 m) were sampled. Individuals of tree with DBH =1 were
identified, and two plant functional traits of these plants and three soil environmental factors of each plot were measured.
Then we calculated four functional diversity indexes based on two SLA and WD. Next we preformed non-parametric
Wilcoxon signed rank test to assess differences in the four plant functional diversity indexes and in three environmental
factors along the slope gradient. Based on the results of this analysis, we used multiple stepwise regression analysis to
determine the key soil factors controlling variation in plant functional diversity indexes at the community in relation to slope
gradient. We observed that; (1) the functional richness, functional evenness, functional dispersion, and functional
divergence in shady areas of the slope were significantly greater than those in sunny areas of the slope. (2) Rock exposure
rate and soil available phosphorus in sunny areas of the slope were significantly greater than those in shady areas of the
slope, whereas soil total phosphorus in shady areas of the slope was significantly greater than that in sunny areas of the
slope. (3) Multiple regression analyses of functional diversity and environmental factors indicated that the functional
dispersion and functional divergence were significantly negatively correlated with rock exposure rate on shady slopes, but the
correlation was not significantly on sunny slopes. The functional evenness was significantly negatively correlated with soil
total phosphorus and the functional divergence was significantly negatively correlated with soil available phosphorus in sunny

areas of the slope, but the correlation was not significantly on shady slopes.

Key Words: Cyclobalanopsis glauca community ; functional diversity; environmental factors; slope aspect; Karst hills
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Table 1 Basic information of different sampling plots

B 'S P G THK/m HAREER % ey
Sample number Sampling locations Latitude and longitude Altitude Rock exposure rate Slope aspect
P, sk 24°44'42.93" N 110°25'19.87" E 173 56 553
P, Tk 24°44'43.44" N 110°25'18.84" E 188 50 53
P sk 24°44'43.67" N 110°25'19.56" E 187 42 3
P, ik 24°44'43.40" N 110°25'19.71" E 198 42 [15E77
P sk 24°44'42.78" N 110°25'19.87" E 198 36 5585
P sk 24°44742.46" N 110°25'22.30" E 198 48 135k
P, sk 24°44'42.42" N 110°25'22.32" E 208 53 5585
Py PO RERS 25°18'19.44" N 110°15'48.35" E 179 72 FH 3
Py L 25°19710.08” N 110°15'19.06" E 234 51 FH 3%
Py L 25°19'9.35" N 110°15'19.26" E 237 54 FH 3
Py, L 25°1908.67" N 110°15'18.82" E 237 76 FH
Py L 25°19'08.32" N 110°15'17.85" E 240 67 FH 3%
Py Hb 24°49'53.67" N 110°22'48.27" E 268 58 FH 3
Py, VD 24°49'52.10" N 110°22'44.17" E 244 45 FH 3%
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