55 38 A 22 1] S &~ £ Eild Vol.38,No.22
2018 4F 11 H ACTA ECOLOGICA SINICA Nov.,2018

DOI: 10.5846/stxb201801150109

BRBCEE  TLHR, @I/, BA , B5T, e, 31 U5, 2 B 0 i P B SR A R RS A W R v /K 25 i) 43 A eI AR 25241, 2018,38(22)
Chen Y P, Jiang C,Jian X M,Shui W,Hu Y ,Ma T,Xiang Z Y.Spatial distribution characteristics of grassland plant communities in a moderately degraded
tiankeng in Zhanyi, Yunnan.Acta Ecologica Sinica,2018,38(22) .

ZEANaPERULXREMENHEKFEZTEHS
FFE

MR L B MO B AT R, B RTFRS
1 BRI 5485208, 7] 361102

2 MK YR F S TR 48 350116

3 AN R 2 IRER 5 BE R4 B AR 350116

EE UL N 75 R I 3R B A Vi R R AN (SRt 535 AL Ay i L, VT A I M T ) 5 A 58 S SRR ML
Tt 2P S 25 ) 3 A R A i o AR A 308, DA 2 R 4 R R o 8 v BB AL R I ——" W SR B 0 WL i o A O A 7 S 0T
FOMGR T o ZREPEIRECS B ARULIE R KO LT 0 KB I v IR A0 IR BT i m AR A 39 1 ol 22 R P ) 2K - 2 [1] 7
ATFFIEJETT BT, I AT QB IR AT <1 A R 55 IR RITHTA R AR Wy e v B0 AR AP EA T X L 0B WIFSE 45 SR R B (1) R
FEIRBMCRSTHUIR FE R R v My b = o BE A2 AR P D B % 2 B PO I G AR 1 300 MO " R AIE 5 (2) AT
SRR, v T RE R UL R 7 114 A 1K 5 22 ) 3 A1 6 D' B 05 i 17 S g B 8, EL P FJ B M g B8 22 S 3 G A 470 P DY R B ) 2 1)
SRV, A RSO M AR P SRR AT A — S R BRZARRE 5 (3) W S0k R U e 11 A e i JE2 X AR R 1 B B e
VEFHRMEEAER AR ST do AT W S AR B, ELXH 32 B I A RS BLRE S e . PRTTTE AR AR AT, BB A R AT, o 1y
DX/ N JRUBE A 25X P 14 T DR AP X R

KSR R LRI MIRET MR 2R KA

Spatial distribution characteristics of grassland plant communities in a moderately
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Abstract ; Karst tiankengs are not only a rare geological wonder in the world with their huge negative-landform in the earth’s
surface, but an ideal region to explore plant species diversity and spatial distribution, which attribute to an unique habitat
formed by their trapped topography. This study analyzed the grassland plant community in the “ Bajiaxiantang” karst
tiankeng, which is a moderately degraded habitat in the Zhanyi tiankeng group in Yunnan Province. The alpha diversity
index was applied to analyze the spatial distribution characteristics of the grassland plant community species in the bottom of
this habitat, and the similarity of the grassland plant community was compared to that of the degraded doline near
“Bajiaxiantang” and the outside area of the “Damaosi” primitive tiankeng using a beta similarity coefficient. The results

showed that: (1) in the bottom of the moderately degraded karst tiankeng, the species richness and diversity of the
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grassland plant community presented an “inverse depression effect” , where the species richness and diversity were higher in
the center and lower at the edge; (2) compared with soil resources, the growth and spatial distribution of plant communities
in the karst tiankeng were possibly more sensitive to light resources, and the spatial heterogeneity of light caused by the
height difference of the tiankeng pit wall resulted in a “circle effect” of the grassland plant species diversity; (3) the
isolated and protective function on plant communities by the unique trapped topography of karst tiankengs even be reflected
in degraded tiankengs, and are more protective for ombrophyte. With global climate change, karst tiankengs should be
served as important regional small-scale ecological sanctuaries to protect these unique ecosystems, even though they are

degraded.

Key Words: moderately degraded tiankeng; plant communities; species diversity; horizontal distribution
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Table 1 World's top ten tiankengs and their sizes

J#5 Order number 1 2 3 4 5 6 7 8 9 10
£ FR Name /NG S KA AR Lusé INETE oA B K Hle Tk
Z2FH Volume/ (1x10% m?) 1.19 1.1 0.75 0.67 0.61 0.4 0.35 0.33 0.32 0.32

kN K758
Size of pithead Length/ 625/535 800,600 600/420 7507400 800/600 625/475 565/555 530/380 520/200 990/545
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(1x10° m?)
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tiankeng/m
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Table 2 Basic information of the investigated tiankeng/doline
. Hi#E{ B Location . K- 4% A%
P % T . itk i i v
Mark Tiankeng/Doline Eali s I Elevation/m . g . Depth/m
Latitude (N) Longitude (E) diameter/m diameter/m
I KEF 25°47'19.9" 103°33'55.5" 2024—2036a 136.8 76.6 186.7
I R 25°47'15.6" 103°34'2.7" 1996—2000a 62.0 50.0 153.0
Iil| INRIL 25°47'59.4" 103°34'21.0” 1945—1950a 75.0 72.0 179.2
I\ KA 25°47'10.1" 103°3350.9" 1961—1965a 150.0 132.0 64.4
\Y K B 25°47'6.4" 103°33'40.7" 2012—2015b 240.0 197.7 69.8
VI AL 25°48'11.2" 103°34'45.8" 2028—2031h 421.9 348.7 148.7
Vi KAT#H 25°46'51.4" 103°34'27.0" 1901—1907a 455.6 365.0 123.6
VIl — 25°47'6.1" 103°33'45.8” 1971—1975b 125.0 — —
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Fig.2 Profile of moderately degraded tiankeng “Bajiaxiantang” [>*!
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Fig.3 Diagrammatic drawing of herb sample setting in the bottom of moderately degraded tiankeng “Bajiaxiantang”
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Fig.4 Alpha diversity indexes variety of herbaceous plants in the bottom of tiankeng at different orientation
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Fig.5 Alpha diversity indexes variety of herbaceous plants in the bottom of tiankeng from the center to edge
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Fig.6 Alpha diversity indexes variety of herbaceous plants in the bottom of tiankeng at different circles
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