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Abstract; The karst forest in China is mainly located in the southwestern mountainous regions within the largest continuous
karst landscape in the world. The representative subtropical mixed evergreen-deciduous broad-leaved forest in Maolan
National Natural Reserve has a specific habitat, a complex community structure, and rich biodiversity. A major objective of
ecological research is to infer the underlying ecological processes or mechanisms by analyzing spatial distributions of species.
However, knowledge about species spatial distributions and underlying mechanisms in the karst forest is still limited. The
concept of “fractal” has been used to describe the structure of vegetation at a wide range of spatial scales. Fractal
dimension, as a parameter for quantification of the spatial structure of objects, is able to quantify the structure of complex
objects (e.g. tree spatial distribution) in one single value, in terms of the object’s spatial density and distribution. Using
the box-counting dimension D,and information dimension D,of fractal dimension, as well as four kinds of pattern indexes
( patchiness index, Green'’s index, dispersion index, and negative binomial parameter) , we studied the spatial distribution
patterns and the fractal properties of 30 tree species in the subtropical mixed evergreen-deciduous broad-leaved karst forest
in Maolan National Natural Reserve, southwestern China. In addition, changes of the fractal dimension of the population’s
spatial distribution among different tree growth stages (sapling, pole, and adult) were analyzed. Correlations between two
kinds of fractal dimensions, five kinds of population structure parameters, and four kinds of pattern indexes were also
compared. Results showed that; 1) Among the 30 tree species, 28 species were spatially aggregated in their distribution
except for Pittosporum crispulum and Diospyros oleifera. This prevailing aggregated pattern is closely related to the great
heterogeneity of karst habitat and seed dispersal limitation; 2) D,values of tree spatial distribution were between 0.589 and
1.870 while D, values were between 0.498 and 1.711. Within a population, a high fractal dimension value indicates a strong
ability to occupy ecological space and thus high aggregation. Therefore, the species can grow in the dominant position of a
plant community. However, a low value reveals a weak occupation ability, low aggregation level, and associated position;
3) Averaged values of D,and D, in the spatial distribution of the 30 tree species from saplings to adult trees tended to
decrease very significantly. This might be a reflection of the density-dependent effect resulting from the obvious decline of
aggregation level and occupation ability with increased tree age; and 4) Correlation analysis showed a positive correlation
between population abundances, importance values, and D, and D, values for these 30 tree species, indicating close
relationships between changes of population abundance and importance value, occupation ability, and aggregation level. All
of the kinds of pattern indexes, except for index of patchiness, had significant or very significant correlations to D,and D, ,
indicating that the aggregation level of population spatial distribution can be characterized by the fractal dimensions D, and
D,. This study accurately quantified the spatial distribution patterns of trees in a karst forest by applying pattern indexes and
fractal dimensions. Findings from this study contribute to a clearer understanding of the processes influencing the karst forest

structure.
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Table 2 The correlation between fractal dimensions and population structure parameter and pattern index

- ) s e
P SR R Box-counting dimension Information dimension
Population structure parameter
and pattern index AHIC R AL B HHCREL LT

Correlation coefficient Significant level Correlation coefficient Significant level

%)% Abundance 0.712 P < 0.01 0.681 P < 0.01
B Frequency 0.351 P =0.057 0.321 P = 0.083
355 B Mean height -0.218 P > 0.05 -0.205 P> 0.05
P4 Mean DBH -0.212 P> 0.05 -0.201 P> 0.05
5 %H Important value 0.546 P <0.01 0.546 P < 0.01
WHAHEFEEL Patchiness index 0.329 P = 0.075 0.344 P = 0.062
K HRFEEL Green’ s index 0.729 P <0.01 0.708 P < 0.01
P HUZR L Dispersion index 0.729 P <0.01 0.729 P < 0.01
T IS Negative binomial parameter -0.387 P < 0.05 -0.434 P < 0.05

4 itig

4.1 TR AR T 8 25 1) 3 A 4 =)

REEEI A S AR 25 38 G0 R 5 Ry 5 3 PR A A 235 i) 3 A A SR 2R i Condit % K56 T 6 B
TS AR AE b 1768 FRAR A 23 8153 i 46 Joy | R IR o M R SRAE S A i AR BEML A A . Li 51 1 Wang
5000 e PR L k) L P SV ARG ARMRCRIH 1 LU MR AR 119 25 i) 4 A S B S IR AR A R, [ A AR 0 P 386
RAERET TR, 2EH % M Condit 252 #2H Y FH X SR A i Z2 %% (relative neighborhood density index ) 73 #T T
JBE 4 W T RF AR bR 43 FhOARAH Y 1) 25 18] 434, 45 SRR W 93.0% .81.3% F1 69.8% MR 43 51 7E 0—10 m 10—20
m il 20—30 m Z3 [0 U N RBUOSRES o ABFFED, 2% 1 hm® WE TR AR ARAE D 30 Fikd ey, 28 it
TR B A TR I3 A AN 2 T R BEAIL AT 33X — 235 SR tE— 20 3 W W S0 R R AR AR A 174 3R 4 O3 A R ALE

A B8 S ST AN BRI ) 5 SO R B SR AR A A R K R R O R W TR AR B A A R R
P EARAK I IR S A, R A A Y /MRS S Btk ik . MBI AN A B i) 28 A S BOR R I 11 25
AR S WO R IR K43 | 88 RE B R 3% 43 S AR S IR A Bt o R sl R A AR T AR 25 5 T
XA I ZRE B AR AL 45 A S TR AE Y B 38 A BE (fitness ) , 200 22 8500 Fh 7 A [a) A= 55 B He oy 4 1 A= 770
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