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Abstract: In order to gain insight into the species diversity and functional diversity of forest vegetation in karst hills and
their relationships with environmental factors. We analyzed the species diversity and functional diversity of deciduous
broad-leaved forest, mixed evergreen and deciduous broad-leaved forest, and evergreen broad-leaved forest in karst hills
of Guilin through community investigation, determination of functional traits and environmental factors. And in
combination with statistical methods such as one-way analysis of variance, multiple comparisons, and redundancy
analysis to investigate the impact mechanisms of environmental factors on the species diversity and functional diversity of
different vegetation types. The results were as follows: (1) The Patrick richness index was significantly higher in
evergreen broad-leaved forest than that in deciduous broad-leaved forest, and mixed evergreen and deciduous broad-
leaved forest. The Pielou evenness index of mixed evergreen and deciduous broad-leaved forest was the highest, followed
by deciduous broad-leaved forest and the lowest in evergreen broad-leaved forest. (2) The functional richness index of
evergreen broad-leaved forest was significantly higher than that of mixed evergreen and deciduous broad-leaved forest and
deciduous broad-leaved forest; the functional evenness index was the highest in mixed evergreen and deciduous broad-
leaved forest, the second in deciduous broad-leaved forest, and the lowest in evergreen broad-leaved forest. (3)
Redundancy analysis combined with Monte Carlo random replacement test results indicated that species diversity of
deciduous broad-leaved forest was mainly affected by canopy openness and soil water-soluble calcium. Functional
diversity was affected by soil water-soluble calcium and rock exposure rate. Rock exposure rate and soil thickness were
the main restricting factors that affect species diversity and functional diversity of mixed evergreen and deciduous broad-
leaved forest. In addition, species diversity was significantly affected by soil available nitrogen. The influencing factors of
species diversity and functional diversity of evergreen broad-leaved forest were consistent, and they were all significantly
affected by rock exposure rate, soil water content and soil thickness. The results of this study reveal the effects of species
diversity and functional diversity of different forest vegetations on non-biological environmental changes, expand the
understanding of species diversity and functional diversity of karst hills, and provide further reference for biodiversity
protection of karst hills.

Key words; forest community, species diversity, functional diversity, karst hills, environmental factors
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Cel-sinktfl o2 Que-gla FERH 0200 Quegla{R 0355
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DBF MEDBF EBF

Cel-sin. ¥M¥ ; Mal-rep. £1 5 ; Cho-axi. FiBRA ; Chi-nit. 1\ WM ; Cor-wil. Y& X kK ; Bon-min. ¥ 32K ; Fic-mic. ¥t ; Cla-
ani. B R, Tri-rot. M54, Mal-phi. WS, Que-gla. 51X ; Zel-sch. KMBEW ; Cin-sax. ‘£ #%; Pit-pla. J&i FriGHd; Cal-
bod. 232 ; Gar-pau. 4:%47%%; Rad-sin. X5 ; Dec-par. Tl T B ; Alb-jul. 53K ; Mur-exo. JUH. % ; Dip-dub. ‘5 %¢; Flu-
suf. —M-FK; Fic-ere. KANIR; Sin-rac. X4fF A, DBF. J5H[@I-Ak; MEDBF. #4301 RSk ; EBF. 4 skiantk, TR,

Cel-sin. Celtis sinensis; Mal-rep. Mallotus repandus; Cho-axi. Choerospondias axillaris; Chi-nit. Chimonanthus nitens; Cor-wil. Cornus
wilsoniana ; Bon-min. Boniodendron minus; Fic-mic. Ficus microcarpa; Cla-ani. Clausena anisum-olens; Tri-rot. Triadica rotundifolia; Mal-
phi. Mallotus philippensis; Que-gla. Quercus glauca; Zel-sch. Zelkova schneideriana; Cin-sax. Cinnamomum saxatile; Pit-pla. Pittosporum
planilobum ; Cal-bod. Callicarpa bodinieri; Gar-pau. Garcinia paucinervis; Rad-sin. Radermachera sinica; Dec-par. Decaspermum parviflorum
Alb-jul. Albizia julibrissin; Mur-exo. Murraya exotica; Dip-dub. Diplospora dubia; Flu-suf. Flueggea suffruticosa; Fic-ere. Ficus erecta; Sin-
rac. Sinoadina racemosa. DBF. Deciduous broad-leaved forest; MEDBF. Mixed evergreen and deciduous broad-leaved forest; EBF. Evergreen

broad-leaved forest. The same below.
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Fig. 1 Important values of main species of different forest vegetation types
s01- A B
s 40T . 1.00-
o b = b
7] .ﬁ:l( 7]
ME 30+ e 075F
#e a ge
O a g o
£.2 S 3
£E 201 £ 0.50
=3 =¥
10~ 0.25-
0 0
DBF MEDBF EBF DBF MEDBF EBF

ARBNEF IR ZRLE (P<0.05), T,

Different lowercase letters indicate significant differences (P<0.05). The same below.
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Fig. 2 Species diversities of different forest vegetation types
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Fig. 3 Functional diversities of different forest vegetation types
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Table 2 Monte Carlo permutation test of environmental factors
gﬁjnu RO T i%;ffit RoA AT E%‘fﬁt
factor 1 Axis 1 2 Axis 2 i1 Axis 1 2 Axis 2
Y1F9 LR Species diversity I BE % #1% Functional diversity
%M@M #k Deciduous broad-leaved forest
HAA AN -0.877 -0.480 0.305 -0.981 0.195 0.117
IKEES Ca -0.999 0.037 0.005 ** -0.841 ~0.541 0.017 *
TR ST -0.979 0.205 0.545 -0.995 -0.096 0.706
M FFIE EE CO -0.996 0.092 0.0071 #* 0.165 0.986 0.053
A BLEE % BRR 0.636 -0.772 0.190 -0.970 -0.242 0.032°*
T+ A KE SWC 0.936 0.353 0.467 0.346 0.938 0.513
H R EM I E R # Mixed evergreen and deciduous broad-leaved forest
AL AN -0.606 -0.796 0.039* 0.927 0.375 0.081
KIS Ca -0.627 0.779 0.052 0.930 0.367 0.055
4R ST -0.619 0.786 0.041* 0.935 0.354 0.044
MIE IR CO 0.580 0.814 0.172 0.961 0.278 0.068
HAMWEE T BRR 0.622 -0.783 0.037* -0.955 -0.297 0.031*
T HEFKE SWC -0.640 0.769 0.566 -0.966 -0.258 0.837
H 4% @M Evergreen broad-leaved forest
HACA AN 0.818 -0.575 0.399 0.472 0.881 0.860
IKIEES Ca 0.010 -0.999 0.231 -0.999 0.040 0.090
T HREE ST 0.998 0.057 0.018* 0.989 0.147 0.028*
MIETT I BE CO -0.715 0.700 0.317 -0.987 -0.161 0.704
HABREEF BRR -0.951 0.308 0.036* -0.736 0.677 0.048
TS KE SWC 0.979 0.203 0.044* 0.885 -0.465 0.035%

. AN, BUUA; Ca. /KIESS; ST. £IEJERE; CO. MRS B ; BRR. A AMEER; SWC. £3ES/KE,; »+F/R P<0.001;

7~ P<0.01; * £/~ P<0.05,

Note: AN. Available nitrogen; Ca. Water-soluble calcium; ST. Soil thickness; CO. Canopy openness; BRR. Rock exposure rate;
SWC. Soil water content; *** indicates P<0.001; ** indicates P<0.01; * indicates P<0.05.
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