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Spatial pattern of plant community in original karst tiankeng: A case study of Zhanyi tian—
keng in Yunnan China. SHUI Wei'" CHEN Yi-ping® JIAN Xiao-mei' JIANG Cong’ WANG
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Abstract: Damaosi is one of original karst tiankengs with underground virgin forest in Yunnan Pro-
vince. The spatial point pattern analysis and the woody individual spatial structure parameters

including the uniform angle index mingling degree and storey index were used to estimate spatial
pattern of the tiankeng’ s underground forest community. We also analyzed the intraspecific spatial
distribution characteristics and interspecific spatial association on the basis of the individual relative
position information of plant community. The results showed that the spatial distribution of plant
community in Damaosi tiankeng was random. Plant species in the forest were moderately mixed. The
vertical stratification of this forest was relatively simple with stable structure and mature development
characteristics of climax forest community. The populations in this community were mainly clustered in
spatial distribution negatively correlated between species and stronger negative correlation on the
same vertical level. The larger the difference in the vertical level the smaller the space competition
was. The negative correlation in space became weaker with the increases of spatial scale. Tiankeng
ecosystem was one type of precious natural habitats and plant refuges with high ecological stability.
The stable structure of tiankeng plant community had important implications for the ecological resto—

ration in karst areas.

Key words: tiankeng; plant community; spatial distribution; Zhanyi.

(2016YFC0502900) .
2017-2-18 Received

( 2016YFC0502900) This work was supported by the National Key Research and Development Program

2018-03-29 Accepted.

* Corresponding author. E-mail: shuiweiman@ 163.com



1726 29
1
« »”
2-3
4-6 23
7-8
9-14
15-16
17-19
“ 2 20
21
[43
1
7, 2010
80 50 1.1
9 22 ( 1)
3 ( . ().
16
. N 13.8~14.0 C 1073.5 ~
1089.7 mm 2069.1 mm 71%
1 15-16
Table 1 Ten top karst tiankengs and their size all over the world ¢
/ /
Code Name Volume Size of Area of Tiankeng depth ( m) Country
(10°m®) pithead pithead
(m) ( 103m2) Maximum Minimum
1 Xiaozhai 119.3 625/535 274.0 662 511 Fengjie Chongging China
2 Haolong 110.0 800/600 320.0 506 185 Bama Guangxi China
3 Dashiwei 75.0 600/420 167.0 613 511 Leye Guangxi China
4 Jiaole 67.0 7507400 220.0 325 283 Bama Guangxi China
5 Lusé 61.0 800/600 350.0 250 224 Papua New Guinea
6 Xiaoyanwan 40.0 625/475 200.0 248 178 Xingwen Sichuan China
7 Zhongshiyuan 34.8 565/555 278.2 214 75 Wulong Chongqing China
8 Datuo 32.7 530/380 149.0 290 263 Leye Guangxi China
9 Qinglong 31.7 520/200 194.0 276 195 Wulong Chongqing China
10 Xiashiyuan 31.5 990/545 352.1 373 50 Wulong Chongqing China
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Fig.1  Location of Zhanyi karst tiankeng groups in Yunnan
Province.
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Fig.2  Panorama and profile map of underground forest in

Damaosi original tiankeng.

A: Overall perspective; B:
Underground forest of tiankeng.
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Fig.3 Plant community’ s individual relative position in bottom

of tiankeng.

25

=2500 m’

5 m
70 mXx70 m.

Winkelmass



1728 29

(0 0) (0 80) i . i a <
(80 0) a  Z;=1; Z;=0
( 3. W,
312 277 (W)
35 (m
1 N
L3 W:WZ W, (2)
1.3.1 L i ‘N
. 2)
31-32

. Winkelmass

26
Al 3
27-28 1 4
4 29-30 M; = Z; Ui (3)
1) M, 0<M,<I;v,
Z J
n v;= 1 v;= 0. M,
0.(0 0.25 .(0.25 0.5 (0.5 0.75 .(0.75 1
. a | 2 N N .
) < oo o= 72°) ( 9).
4 4 3)
5 ( 4.
1< n
W, =—)» Z, 1
i 4 le i ( )
S W Vi i J »
4
Fig.4 Uniform angle index and its corresponding distribution pattern.
A: Very even; B: Even; C: Random; D: Nonuniform; E: Cluster.

5
Fig.5 Mingling degree and the degree of tree species spatial isolation.

A: No mixture; B: Low mixture; C: Medium mixture; D: High mixture; E: Complete mixture.
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6
Fig.6 Frequency distribution of tree spatial structure parameters.
w: Uniform angle index; M: Mingling index; S: Story index.
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Fig.7 Spatial distribution of woody plant community in the bot— d=27 m (L(d)=11.38) d
tom of Damaosi original tiankeng. 527 m
a) Manglietia duclouxii; b) Zanthoxylum aus— .
trosinense; c) Alangium chinense; d) Adina rubel— !
la; e) Trachycarpus fortunei; f) Edgeworthia gardnert; g) d=7 m ( L( d) = 1773)
Toona sinensis; h) Schefflera delavayt; 1) d=25
Pittosporum brevicalyx; j) ( ) Uncertain species ( Oleace— -
ae) ; k) Helwingia japonica; 1) Ficus sarmentosa; m d>25 m
m) Decaisnea insignis; n) Ilex crenata; o)
Uncertain; p) ( ) Uncertain species ( Leguminosae) ; q)

Mahonia nitens; ) Corylus yunnanensis.
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8
Fig.8 Spatial distribution characteristics of individual species.
A: Trachycarpus fortunei; B: Schefflera delavayi; C: Toona sinensis; D: Helwingia japonica; E: Arisaema
erubescens; F: Alpinia blepharocalyx.
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9
Fig.9 [Interspecific spatial association of dominant species.
A: - Trachycarpus fortunei—Schefflera delavayi; B: - Toona sinensis— Trachycarpus fortunei, C: - Toona
sinensis—Schefflera delavayi; D: - Alpinia blepharocalyx — Trachycarpus fortunei; E: - Helwingia japonica—Schefflera
delavayi; F: - Helwingia japonica—Trachycarpus fortunei; G: - Arisaema erubescens—Schefflera delavayi, H:

- Arisaema erubescens—Trachycarpus fortune.
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