36 1 53~62 Vol. 36 No. 1 pp 53 ~62
2018 02 MOUNTAIN RESEARCH Feb. 2018

1008 —2786 - (2018) 1 —001 - 10
DOI: 10. 16089 /. cnki. 1008 —2786. 000300

2 1 3 1
(1. 350116; 2. 361102;
3. 350116)
B “ o o ”
« o
— ” 40 m
: “© ” [ ” : B
o Q948.15 A
7

100 m ?

1-3 “« ” 9-10

11 12
« 2
11
4-6 D) “« _
- )

1 13 D) 0]
5 ( Al AY Al

’ )

8
( Received date) : 2017 - 12 - 17, ( Accepted date) :2018 —02 —04

( Biography) : (1974 -) o Shui Wei (1974 =) male born in Shehong

Sichuan province professor Ph. D supervisor mainly research on geography. E —mail: shuiwei@ fzu. edu. cn



54

36

[13

[13

split-window techniques)

n?

« ”

13.8 ~14 C 1073.5 ~1089.7

mm 2069. 1 mm 71%
1 242 d 2.7

" m/s o
14
2016 8
10
o~ (1), 25°47°20"N
( moving 103°33°56"E 2030 m 136.
& m 186.7 m

o ] ( Trachycarpus fortunei) . ( Alangium

chinense) .

( Toona sinensis)

(Ilex ficoidea)  (

1.2

110 m,

»

Fig. 1 Location of Zhanyi Karst tiankeng groups in

( Schefflera delavayt) .
( Manglietia duclouxii) .
2) .

KESRG

Yunnan Province



1 —_— 55
3 10 m ( 3)
1 N
1 o
10 m x 10 m 11 33
3
15 1.2
3-13 14 - 15
1.3
1.3.1
15
16
Whittaker
1)
R Shannon-Wiener 3
Fig.3 Plant community sample setting on the vertical gradien
’2) 15 g t ty p tting t! Tt ar: t
4.6.8.10 ;4) 2) 3)
Shannon-Wiener '5)
;3) (
1)
Shannon-Wiener ( 4.

?1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



56

36
a, [p—
M X L uxx
a b
@ KHM C T %% 0 QLOAREERD a\ b: ¥EHHE '\ b BE—AREAFREEE
4
Fig.4 Moving split-window techniques
w S T ma
SED, = z ( X XBi) ? (1)
iz o
SED, n X B. 1;
X A B i w B. 2,
o 2) Cody : Cody 1975
1.3.2
(E) 20
° ﬂr=g(H);l(H) (5)
(V) (V)
H
E, =V, -V, (2)
Margalef + Shannon-Wiener 2
+Pielou Simpson 4
2.1
1.3.3
° 6 ~12 20-22
(15 )
( ) ) ) 4.6.8.10
m Ym T
i=1 2 3 m ’
¥ ) s A
E
" 11 ~12
E=2t (3) ;
Zf Yi 6 3
E 1 1 ; 8 7~
o 5 )
1.3.4 B 6~9 4 40
1) Whittaker Whittaker 1960 ™ 10
8 7~8 9~11
3 7~8 o 4 6.8 10
S 8 10
Bu - ma - 1 (4) 7 - 8



57

wind

0.00

123435678 9101112131413
el

0020 | g

0015
2 o010
oo

0.003

0.000 >

Z

1234567 8 9101112151415

HmF

0.18
0.16
014 | —t— winé
0.12
0.10
0.08
0.06
0.04
0.02
0.00

—— wind

SED

12345678 9101112131415

=]

5

0.04

0.03

g00
v

0.01

0.00

0.015

0.010

SED

0.003

0.000

0.020

0.013

winé

12345678 9101112131415
el

123435678 09101112131415
HRRS!

—O— win3

—e— winl0

123435678 9101112131415
HH S

Fig.5 Peak value of SED based on the moving split — window techniques

o (0 m)
65 m
50 ~80 m o

40 m

o (B)
(N) Margalef
Shannon-Wiener + Pielou
Simpson 4
1 o



58 36
230
2.00
150 7R
o 2
o el
ki b,
ap 100 %
= [
m
0.30 R
3 5]
554
(.00 Qt‘%
’ Shannon Simpson
BinA 1635 0.720
@Rk 1502 0.708
sl 1.794 0.779
. Note: The dotted line in the figure is the auxiliary trend line.
6 “ _ _ ”» a
Fig.6  Woody plant community o diversity on the vertical gradient
2.
° 0, Cody
4 ( 7
N A o Whittaker
« ”
° « _ . )
1 ( 6-9)
Tab.1 Edge effect value of plant community inside and
outside tianken Whittaker
g
Marglef ~ Shannon Pielou Simpson
(B-N) -1.274 -0.938 -0.006 -0.161 °
(B-W) 0.233 0.048 -0.040 0.012
0.795 0.777 0.973 0.906
Al Al a
6.50 0.80
6.00
550 0.70
5.00 0.60
4.50
400 0.50
3.50
o
2350 030
200
1.50 020
L —&— pw 010
050 eeeeen Be H £
0.00 0.00

23 34

7

45 56 67
HERS

B

Plant community B diversity on the vertical gradient

89 910 1011



.1

13

”»

0.50 5 I

1 2 3 4 3

fi 7 @ 10 11
el
—O— Margalef =~ —#&— Shannon  —#—Pielou = —0— Simpson
8 a

Fig.8 Plant community « diversity on the vertical gradient

° °
24
“ 25-26
°
o
A) A} A N
23
°
“
°
9 3.2
AY
”
AY Y
27 -30
o 5

o Vilisics



60

36

13

Mecsek

»

”»

32

[

N

Batori

33

”»

[13

10

11

;(4)

( References)
J.
2001( 10) : 60 —63 ZHU Xuewen. China$ karst tiankeng and
its value for science and tourism J .

Review 2001( 10) : 60 —63

Science and Technology

J.

2003 22(1): 51 =65 ZHU Xuewen ZHU Dehao HUANG
Baojian et al. A brief study on karst tiankeng J . Carsologica
Sinica 2003 22(1): 51 -65
ZHU X W  WALTHAM T. Tiankeng: definition and description
J . Cave and Karst Science 2005 32(2-3): 75-79

I 2015 70(3): 431 - 446 SHUI Wei
CHEN Yiping WANG Yawen et al. Origination study progress
and prospect of karst tiankeng research in China J . Acta

Geographica Sinica 2015 70(3) : 431 —446

I 2004 20(4): 80 - 83

CHEN Weihai ZHU Dehao ZHU Xuewen et al. Characteristics

and evaluation of karst landscape in tiankeng-difeng scenery site

Fengjie Chongqing J . Geography and Geo-dnformation Science
2004 20(4): 80-83

I 2007 35(6): 85 -87

WANG Jiajia GUO Chunqing. Comparison between the positive
and negative topographic ecosystem in karst mountainous areas and
its bearing capability J . Guizhou Agricultural Sciences 2007 35
(6): 85-87
EWERS R M DIDHAM R K. Confounding factors in the detection
of species responses to habitat fragmentation J . Biological Reviews
of the Cambridge Philosophical Society 2006 81(1): 117 —142
SCHMIEDEL I SCHACHERER A HAUCK M et al. Distribution
patterns of vascular plant taxa in the federal states of Lower Saxony
and Bremen Germany with respect to their naturalization and
threat status J . Tuexenia 2011 31(1): 211 -226
CORNWELL W K SCHWILK D W ACKERLY D D. A trait-
based test for habitat filtering: Convex hull volume J . Ecology
2008 87(6): 1465 - 1471

CORNWELL W K ACKERLY D D. Community assembly and
shifts in plant trait distributions across an environmental gradient in
coastal California ] Ecological Monographs 2009 79 (1) :

109 - 126

D . 2014  FAN Beibei. The study of

characteristics and succession of karst tiankeng community in



— 61

20

21

22

Dashiwei Guangxi D . Guangxi Normal University 2014
J. 2001(2): 20 =25 LI Weiyun XIANG
Yanhui DU Yu et al. Underground forest communities in

Zhanyi Yunnan Province J . Sichuan Forestry Exploration and
Design 2001(2) : 20 -25
KOWALCZYK R G6RNY M SCHMIDT K. Edge effect and

influence of economic growth on Eurasian lynx mortality in the

Bialowieza Primeval Forest Poland J . Mammal Research

2015 60(1): 3-8

TONY W. Tiankengs of the world China ]

Speleogenesis & Evolution of Karst Aquifers 2006 4(1): 1 -12
J.

LI Wenhua. Quantitative

outside

2002 22(4): 586 —592 SHI Peili

methodologies for ecotone determination ] Acta ecological
sinica 2002 22(4): 586 —592

D . 2014  WANG Zhishu.

Research on boundary definition and vegetation quantitative
features of wetland-dry grassland in Siertan Ningxia D . Beijing
Forestry University 2014
WHITTAKER R H. Vegetation of the Siskiyou Mountains Oregon
and California J . Ecological Monographs 1960 30(3) : 279 -
338
J.

2008 28(7): 3322 -3333 ZHOU Ting PENG Shaolin. Spatial
scale and measurement of edge effect in ecology J Acta
Ecological Sinica 2008 28(7): 3322 -3333

I 2000 20(1): 1 -8 PENG Shaolin.
Studies on edge effect of successional communities and restoration
of forest fragmentation in low sub-ropics J . Acta Ecological
Sinica 2000 20(1): 1-8
Cody ML. Towards a theory of continental species diversity bird
distributions over Mediterranean habitat gradients. In: ML Cody J
M Diamond ( eds.)  Ecology and Evolution of Communities
Cambridge: Harvard University Press 1975 214 -257.
LUDWIG J A CORNELIUS J M. Locating discontinuities along
ecological gradients J . Ecology 1987 68(2): 448 -450

I

2002 26(2): 189 — 194 SHI Peili LIU Xingliang. The
application of moving split-window technique in determining
ecotone: a case study of ABIES FAXONIANA timberline in Balang
mountain in Sichuan province ] . Acta Phytoecological Sinica

2002 26(2): 189 —194

23

24

25

26

27

28

29

30

32

33

KRAUSS J] BOMMARCO R GUARDIOLA M Habitat

et al.
fragmentation causes immediate and time-delayed biodiversity loss
at different trophic levels ] . 2010 13(5):
597 - 605

MILLS L S. Edge effects and isolation: red-backed voles on forest

remnants J . Conservation Biology 1995 9(2): 395 -403

Ecology Letters

BaLDIl A. Edge effects in tropical versus temperate forest bird
communities: three alternative hypotheses for the explanation of
differences ] Acta  Zoologica Academiae Scientiarum
Hungaricae 1996 42(3): 163 -172

GALLO OD PAULADNPA SOUSASL etal. Does the edge
effect influence plant community structure in a tropical dry forest?

J . Revista arvore 2013 37(2): 311 -320

N J . 2017 37
(8):2653 -2664 CHEN Yun FENG Jiawei NIU Shuai et al.
ordination

Numerical classification and species diversity of

bryophytes along elevation gradients in Xiaoqinling J Acta
Ecological Sinica 2017 37(8) :2653 -2664
LEE C B CHUN J H. Habitat heterogeneity and climate explain

plant diversity patterns along an extensive environmental gradient in

the temperate forests of South Korea J . Folia Geobotanica
2016: 1 -1
KOENIG I FELDMEYER-CHRISTE E MITCHELL E A D.

Comparative ecology of vascular plant  bryophyte and testate

amoeba communities in four Sphagnum peatlands along an
altitudinal gradient in Switzerland J

2015 54: 48 -59
FERRER-CASTaN D VETAAS O R. Pteridophyte Richness

Ecological Indicators

Climate and Topography in the Iberian Peninsula: Comparing

Spatial and Nonspatial Models of Richness Patterns J . Global
Ecology & Biogeography 2005 14(2): 155 -165

VILISICS F S6LYMOS P NAGY A et al. Small scale gradient
effects on isopods ( Crustacea: Oniscidea) in karstic sinkholes

J . Biologia 2011 66(3): 499505

7. 2017 36(2):
ZHENG Zhi GONG Dajie.

541 - 554  LIU
Kaiming Elevational patterns of
species richness and their underlying mechanism J . Chinese
Journal of Ecology 2017 36(2): 541 -554

BaTORI Z KORMOCZI L. ERDOS L. et al. Importance of karst
sinkholes in preserving relict mountain and wet-woodland plant
species under sub-Mediterranean climate: A case study from
Journal of Cave & Karst Studies the

127 - 134

southern Hungary J

National Speleological Society Bulletin 2012 74( 1) :



62 36

Plant Diversity Characteristics of Original Karst
Tiankeng along Vertical Gradient:

A Case Study of Zhanyi Tiankeng in Yunnan Province China
SHUI Wei' CHEN Yiping® JIAN Xiaomei' JIANG Cong’ WANG Qianfeng'

(1. College of Environment and Resources Fuzhou University Fuzhou 350116 China;
2. College of the Environment and Ecology Xiamen University Xiamen 361102 China;
3. College of Biological Science and Engineering Fuzhou University Fuzhou 350116 China)

Abstract: As a kind of grand negative landform karst tiankeng termed in the early 21st century is characterized
by huge internal space steep and enclosed cliff and unique microhabitat. Its intrazonal habitat conditions are
suitable for animal and plant growth and reproduction. Recently with the exploration of the scientific and aesthetic
values of tiankengs it appears to be an ideal target to study plant species composition and diversity of karst
tiankeng but current researches on the ecological process and its spatial variation are less. Damaosi tiankeng is of
a typically natural tiankeng in Zhanyi Tiankeng Group in Yunnan where it has low accessibility and high
intrazonality. It is scientifically necessary to take Damaosi as case study to quantitatively determine the ecotone
along the vertical gradient by calculation of the SED value edge effect value intensity and B diversity index and
then discuss the community composition species diversity variation and the edge effect value based on the plant
diversity inside and outside tiankeng. The results showed that along the vertical gradient of “pithead-cliff-bottom”

the ecotone ( its width was 40 m around) of inside and outside of the tiankeng was found in the middle of the
tiankeng cliff and the tiankeng cliff served as a special ecological transition zone connecting its inside and outside
ecosystem. The species diversity of plant community inside and outside the tiankeng exhibited interruption in the
cliff a marginal negative effect different from the other ecotone. Based on B diversity index overall plant species
turnover rate presented a rising trend along the vertical gradient and the plant community species composition in
the bottom and pithead of the tiankeng had large difference. There was high species richness and diversity in the
bottom of the tiankeng with a valuable species diversity protection pool. Besides there was no significant
relationship between the species diversity and the vertical gradient variation. The finding can improve existing

theoretical knowledge system and provide important reference for ecological restoration of the karst area.

Keywords: original tiankeng; species diversity; edge effect; vertical gradient



