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Beta diversity of plant communities in Baishanzu Nature Reserve
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1 College of Life Sciences, Zhejiang University, Hangzhou 310058, China
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3 College of Ecology, Lishui University, Lishui 323000, China

4 College of Life and Environmental Science, Hangzhou Normal University, Hangzhou 310036, China

Abstract: In this study, we analyzed the beta diversity pattern of forest plant communities in Baishanzu Nature Reserve by
typical quadrat methods. The beta diversity pattern was described by Chao’s index based on 45 20mx20m plots in this area.
Correlations between the beta diversity and five environmental factors ( coverage of tree layer, elevation, slope grade, slope
aspect and slope position) and spatial distances of communities were examined by Mantel test, Distance-based Redundancy
analysis and ANOVA. The results showed that, beta diversity increased with spatial distance and environmental difference
among plots, but only 36% of its variance can be explained by the joint effects of spatial distance and environmental
difference. Specifically, only coverage of tree layer and elevation of the local community significantly affected on beta
diversity at Baishanzu Nature Reserve. The impact of coverage of tree layer ( explained 20.0% variance of the beta diversity)
on beta diversity was also slightly larger than that of elevation (18.0% ), and evidently lager than spatial distance (only
9.0%) . Our study revealed the pattern of beta diversity and its relationship with environment and spatial distance of plant

communities in Baishanzu Nature Reserve, and the results supported the joint effect hypothesis of habitat heterogeneity and
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dispersal limitation on beta diversity.

Key Words: Baishanzu Nature Reserve;Beta diversity ; environmental factors ;spatial distance ;forest plant community
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Fig.1 Spatial distribution of 45 invesitigated plots ( black points with plot name labels) in two areas ( top left panel shows the Zhejiang province )

of Baishanzu Nature Reserve
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Fig.2 Relationships between Chao’s different index of plant communities and environmental and spatial distance among different
plots, in the Baishanzu Nature Reserve
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Table 1 Significant test of the relationships between beta diversity and five environmental variables, spatial distance between 45 plots in the
Baishanzu Nature Reserve

8% K F Environmental variables F J5 %% Variance P
IR Altitude 6.974 0.0099 0.005 **
Bi1i) Slope aspect 0.6873 0.0010 0.47
Y Slope grade 1.8089 0.0026 0.18
HEVEHREAEE Crown density 11.263 0.0160 0.005 **
A Slope position 0.3907 0.0006 0.7
ZE[A]#E S Spatial distance 2.4511 0.0035 0.0875*
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®2 HEEFNZEEENELEBARPRABEYWEEFAR beta ZHEMEZ MM EE ERKE
Table 2 Significant test of the relationships between beta diversity of the tree layer and five environmental variables and spatial distance

between 45 plots in the plant community of Baishanzu Nature Reserve

i [KF Environmental variables F J5 2% Variance P
K Altitude 6.4001 0.0184 0.001 **
W1 Slope aspect 0.1325 0.0004 0.9
WEJE Slope grade 1.5862 0.0046 0.24
HEPEHREA B Crown density 2.1122 0.0061 0.135
Y7 Slope position 1.0357 0.0030 0.3

25 [B) i Spatial distance 2.5156 0.0073 0.086*

*3 WEEFMZEERNE LEBRRIPXNEDESEERE beta ZHEH NN EZ RN
Table 3 Significant test of the relationships between beta diversity of the shrub layer and five environmental variables and spatial distance

between 45 plots in the plant community of Baishanzu Nature Reserve

3% [ F Environmental variables F 75 2% Variance P
3 Altitude 4.7032 0.0076 0.0167 **
Wi 1 Slope aspect 0.738 0.0012 0.48
B Slope grade 2.410 0.0039 0.15
BEVEHRIIEE Crown density 8.8713 0.0143 0.005**
Wefii Slope position 1.2683 0.0020 0.26

23 [l i ES Spatial distance 2.9618 0.0048 0.061 *

*4 REEFHZEEENEHLABRARIPRAEDNEEEALSE beta SHEZMHEZHERR
Table 4 Significant test of the relationships between beta diversity of the herb layer and five environmental variables and spatial distance

between 45 plots in the plant community of Baishanzu Nature Reserve

i [KF Environmental variables F J72 Variance P
M Altitude 7.173 0.0157 0.005 **
Bi1i) Slope aspect 1.382 0.0030 0.22
¥ Slope grade 0.485 0.0011 0.77
TEIEABHIEE Crown density 7.437 0.0163 0.005 **
A Slope position 0.584 0.0013 0.59
25 [B) i Spatial distance 2.016 0.0044 0.13

ARJZH beta ZAFE T2 22 W HAORI S (] 5 1) S 25 B2 T, FE R JZ 1) beta 22 FEPEBR T 52 5 3AOM! 25 8] B 5 119 0 3
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Fig.3 Redundancy analyses ( RDA) of plant community similarity in relation to spatial distance and environmental variables in the

Baishanzu Nature Reserve
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spatial distance (c) on the explanation of beta diversity pattern of
plant communities in the Baishanzu Nature Reserve
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x5 BRBERAESEEZEZTEESRXNE LEBARRF XEYEE beta ZIFYRIME T = SR
Table 5 ANOVA of elivation (X1), crown density (X2) and spaital distance among surveied plots ( X3) on the explanation of beta diversity

pattern of plant communities in the Baishanzu Nature Reserve

SRR Fl H B E FHL PRI LS R AL
Factor code df R square Adjusted R square
[a+b+f+g] =X1 1 0.1063 0.0856
[b+d+e+g] =X2 1 0.1520 0.1323
[ctetf+g] =X3 1 0.0450 0.0228
[a+b+d+e+f+g] =X1+X2 2 0.3122 0.2794
[a+ctd+etf+g] =X1+X3 2 0.2063 0.1685
[ b+c+d+etf+g] =X2+X3 2 0.2157 0.1783
[a+b+c+d+etf+g] =All 3 0.3994 0.3555
[a]= X1 1 X2+X3 1 0.1771
[b]= X2 1| X1+X3 1 0.1869
[e]= X3 | X1+X2 1 0.0761
[d] 0 -0.0314
[e] 0 0.0069
[f] 0 -0.0300
[g] 0 -0.0302
[ h] =Residuals 0.6445
[a+b]= X1 1| X3 1 0.1457
[a+f]= X1 1 X2 1 0.1472
[b+d]= X2 | X3 1 0.1555
[b+e]= X2 | X1 1 0.1938
[ete] = X3 | X1 1 0.0830
[e+f]= X3 1 X2 1 0.0461

Forb X1 3R BORERE IR, X2 R ORIV OIS DAL B2 , X3 A MU R v 1) B9 25 (BT B 5 a—yg 3R S5 1 ) SC R (181 5 ) 0 9T % B2 )
FREX
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f R B B A, 4390 R 17.0% F1 20.0% , Bk 95415 14 15 1) figt
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KT EAJZ 23 6] 15 85 0 ff B B (5.0%) (] 9—
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3 iTFig
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FH ] Wﬂ ﬂl] ’ ﬁﬁﬁigﬁﬁﬁ%%@EU%%';T:?FME%E?%M?‘FP?%T% Fig.5 Venn diagram of ANOVA results in Table 5
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Fig. 6 Redundancy analyses (RDA) of the tree layer similarity in relation to spatial distance and environmental variables
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Fig. 7 Redundancy analyses (RDA) of the shrub layer similarity in relation to spatial distance and environmental variables
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