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Plant Community Structure and Species Diversity
in Liuxing Tiankeng of Guangxi

SU Yugiao, XUE Yuegui® , FAN Beibei, MO Foyan, FENG Huizhe

(College of Life Sciences, Guangxi Normal University, Guilin, Guangxi 541006, China)

Abstract: A field survey was carried out in the Liuxing Tiankeng of Leye, Guangxi, to collect plant com-
munity data. Sampling plots were set up using quadrat method at the middle and the bottom of Liuxing
Tiankeng for the census of canopy trees and understory plant community. Species composition, community
structure, and diversity were analyzed using quantitative ecology methods and the species-habitat associa-
tion was explored. The results are as follows, (1) 60 canopy trees with a diameter at breast height (DBH)
= 10 cm were found from the sampling plot, which belonged to 13 families, 17 genera, and 18 species,
and the stem density was 2188 plant/hm”. In the understory layer, 94 plant individuals of 43 species from

28 families and 38 genera were recorded, and the stem density was 23 500 plant/hm?. The species diversity
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in the community was rich, and Shannon-Wiener diversity index and evenness index was relative high. The
family- and generic-level diversity of canopy trees was very high, reflecting the ancient and isolated nature
in the community composition. (2) The dominant family was Lauraceae in Liuxing Tiankeng, which con-
sisted of 4 species and 14 individuals in the canopy layer; while in the understory, it comprised 3 species
and 7 individuals, of which 2 species were shared by the canopy layer. Families dominant in the understory
layer with rich species were Euphorbiaceae (4 species) ., Compositae (3 species), Pteridaceae (3 species) .,
and Dryopteridaceae (3 species). However, the species-level dominance was not obvious in the Tiankeng
plant community. (3) The plant community in the understory layer encompassed various growth forms,
with the majority of shrubs, the least of graminoids, and the less abundant tree seedlings, reflecting that
the habitat in Liuxing Tiankeng provided abundant resource niches, and that the trees could not regenerate
well with seedlings and saplings. (4) A high percentage of large trees existed in Liuxing Tiankeng. Of the
60 trees recorded, tree DBH ranged from 17.0 cm to 104. 0 cm, with 34 trees having > 30 cm DBH, ac-
counting for 56. 6% of all the trees. These findings showed that Tiankeng forest community was primitive
and free from human disturbance. (5) Two-way indicator species analysis ( TWINSPAN) showed that
plant community in the understory layer was more sensitive in response to habitat heterogeneity. Howev-
er, none of the existing distribution in the canopy and understory layer could entirely separate the habitats
at the middle and the bottom of Liuxing Tiankeng. These results will provide the baseline data and theo-

retical basis for further research on the occurrence, succession, and ecological adaptation of the plant com-

munities in the karst Tiankengs with such special habitats.
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Table 1 Taxonomic richness and stem density
A 88 i
% B R i N IR
Layer Family Genus Species Total number of stems , aensity,
/(stems » hm™?)
S JZ MY Canopy trees 13 17 18 60 187.5
M #Y) Understory plants 28 38 43 94 23 500
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Table 2 The composition of canopy tree species and their importance values
NN | i
B AT o LR BT e
stems /cm? value
N #)4& Lindera pulcherrima var. hemsleyana 1%} Lauraceae 6 8 13 780 13. 40
K Handeliodendron bodinieri TG H T F} Sapindaceae 4 7 20 470 13. 30
Vi RGHE Betula alnoides He KBl Betulaceae 4 7 19 412 12.98
B R4 Choerospondias axillaris WM EL Anacardiaceae 2 4 14 930 8. 36
R G Ailanthus altissima W AFl Simarubaceae 3 4 11 889 8.22
Z kRS H-A Carpinus polyneura ARl Corylaceae 3 4 11 409 8.08
Btk Juglans regia SABERL Juglandaceae 4 6 4114 7.76
S\ Alangium chinense J\FBF} Alangiaceae 3 4 1901 5.18
WA Vernicia fordii Kk Bl Euphorbiaceae 3 3 1155 4. 40
WA Lindera glauca fEF} Lauraceae 2 3 1842 3.81
WA ¥ N A Actinoda phne kweichowensis Rk} Lauraceae 1 2 1238 2.28
W% K Pistacia chinensis WM B Anacardiaceae 1 2 767 2.14
WA Ulmus parvi folia KBl Ulmaceae 1 1 2 043 1.97
M3 K2 Neolitsea con ferti folia 1 F} Lauraceae 1 1 1 886 1.92
KN Celtis tetrandra ssp. sinensis KBl Ulmaceae 1 1 1257 1.73
KT E M Cornus controversa 11 Z£ 85 8} Cornaceae 1 1 616 1.54
FHE Toona sinensis R} Meliaceae 1 1 415 1.48
B R 4% Eusca phis japonica #WE Staphyleaceae 1 1 314 1. 44
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Fig. 1 Histogram showing tree diameter distribution
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Table 3 The species composition in the understory layer of the plant community
i %4 sk JE B A FE T AR AL
Species Family Growth form Frequency No. of stems
S\ Alangium chinense J\ S F} Alangiaceae T ARSI Tree seedling 4 6
H B Polygonatum kingianum T4 F Liliaceae JE R # 2 Forb 1 1
AR & Reineckia carnea H AR Liliaceae JE R K J Forb 3 3
I8 X Epimeredi indica JE L AERL Labiatae JEAREL 2 Forb 2 2
£ 5 Mallotus repandus Kk B Euphorbiaceae A Shrub 1 1
[ M 244 Sapium rotundi folium K#k B Euphorbiaceae #E K Shrub 1 1
W Vernicia fordii K ik Bl Euphorbiaceae Fe A4 Tree seedling 2 3
E Ml Mallotus barbatus Kk Bl Euphorbiaceae #E A Shrub 4 4
HARLW B Pteris vittata JRUE Bk B} Pteridaceae W2 Fern 1 1
RUB Wk Pteris cretica var. nervosa KU % Bl Pteridaceae %2 Fern 3 3
PR IR Pteris linearis KRB % Bl Pteridaceae #% 2% Fern 2 3
HAYE Miscanthus floridulus ARIEFL Agrostidoideae ARH 2 Graminoid. 1 1
EE Arthraxon hispidus ARIEL Agrostidoideae K # 2 Graminoid 4 5
WiRER Cyclosorus acuminata 4 BB} Thelypteridaceae W2 Fern 2 2
o [ i 5 4E Stachyurus chinensis T35 £ B} Stachyuraceae #E A Shrub 1 1
K%K Carpesium abrotanoides % # Compositae JEREJ Forb 1 1
BRG] Cirsium racemi forme % F} Compositae JE AR # 2 Forb 1 2
ZE XN Blumea mollis %5} Compositae JE R E 2% Forb 3 3
R H Selaginella uncinata HEH1F} Selaginellaceae %2 Fern 5 6
AL B Barleria cristata B K Fl Acanthaceae e R E 2 Forb 5 6
K3k BY Ak Cyrtomium nephrolepioides 1% % Bl Dryopteridaceae W2 Fern 1 1
KB BR Dryopteris bodinieri 1% &k Bl Dryopteridaceae W2 Fern 1 1
P B AR Cyrtomium balansae % & % B} Dryopteridaceae % J& Fern 2 2
K232k Callicar pa macrophylla L ¥ Rl Verbenaceae WA Shrub 1 1
% Coriaria nepalensis o, 2P} Coriariaceae #E K Shrub 1 1
Mk Amygdalus persica Rl Rosaceae Fe AR %1 Tree seedling 1 1
Hi /it Atropa belladonna HiFl Solanaceae JE R B2 Forb 3 3
FEH ¥ Sambucus chinensis 24K} Caprifoliaceae dER# 2 Forb 1 2
1t 2 75 Houttuynia cordata = H#® R} Saururaceae JE AR #ZE Forb 2 2
Y8 Broussonetia papyrifera ZFl Moraceae # K Shrub 1 1
BBk Nephrolepis cordifolia % % #l Nephrolepidaceae W2 Fern 2 2
P F9 46 Euscaphis japonica 81k AL Staphyleaceae #E K Shrub 1 1
75 Pyrrosia lingua JK & Fl Polypodiaceae W% 2& Fern 2 2
+ 4 W Achyranthes aspera U5 A} Amarantaceae JE R #ZE Forb 2 2
¥E K 4 Gonostegia hirta P Urticaceae # K Shrub 1 1
2K Oreocnide frutescens HFRAL Urticaceae WA Shrub 1 1
4k Boehmeria nivea P Urticaceae # K Shrub 3 4
T &L Tirpitzia sinensis W FRAL Linaceae WA Shrub 1 1
KN Celtis tetrandra ssp. sinensis ¥ A} Ulmaceae AR Tree seedling 1 1
FAF Cinnamomum burmanii 1% Fl Lauraceae Fe ARSI Tree seedling 1 1
N 4#)4% Lindera pulcherrima var. hemsleyana — FaF} Lauraceae Fr A% Tree seedling 2 2
WML Lindera glauca &Rl Lauraceae #E A Shrub 4 4
FiES 5 Cynoglossum zeylanicum £8 5Fl Boraginaceae e R 2 Forb 2 2
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Table 4 Plant species diversity by sampling plots
W JZ MY RET% Canopy plant community MF R #E7% Undergrowth vegetation
FIRT ks R g FRCBMER PEER BEE . FRAmIEK
No. of No. of E st Shannon-Wiener No. of No. of Mt Shannon-Wiener
. venness . EVenneSS
stems species Index stems species Index
P1 8 6 0.97 1.73 18 16 0.99 2.74
P2 8 5 0.97 1. 56 16 14 0.99 2.60
P3 6 5 0.97 1. 56 7 6 0.98 1.75
P4 5 5 1. 00 1. 61 8 7 0.98 1.91
P5 9 5 0.95 1.52 14 14 1.00 2.64
P6 10 6 0. 95 1.70 14 14 1.00 2.64
P7 7 4 0.92 1.28 8 6 0. 97 1.73
P8 7 6 0.98 1.75 9 7 0. 97 1. 89
P5 P7
Pl Pl
P2 P6
P4 P5
| P6 P8
P3 ] P2
P8 P4
SR P7 —] P3
P1~Pa. A & B Jr s P5~P8. S & By P1~P4. BB EH:T7 s PS~P8. By AL EH:T7
B3 7P SRl R 5T T e 2 W R 22 BE 0 XL R B 4 A B4 777 SRl R0 TR R 22 BE 0 X1 6 7R R 43 A

P1 to P4 represent plots at the middle, while P5 to P8
represent plots at the bottom of Tiankeng
Fig.3 Two-way indicator species analysis (TWINSPAN)
based on canopy tree abundance
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P1 to P4 represent plots at the middle, while P5 to P8
represent plots at the bottom of Tiankeng
Fig.4 Two-way indicator species analysis (TWINSPAN)
based on understory plant abundance
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