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Abstract ; Dashiwei Karst Tiankeng Group, which lies in Leye County, Guangxi ( Global GeoPark) , is the most typical
collapsing Tiankeng group. Many species survived in the relative isolated habitats in karst Tiankeng group. However, the
flora of the area left insufficiently known because some of the karst Tiankeng groups are difficult to reach. Based on
available data and further field surveys including transect lines and quadrats covering the whole area and interior of main
karst Tiankengs, the characteristics of the flora of seed plants were analyzed. The result were as follows: Native seed
plants in Dashiwei Karst Tainkeng Group was abundant and various, including 863 species belonging to 445 genera and
137 families. In terms of genus and family level, tropical element was the main floristic geographical components. Species
endemic to China were rather poor. Either the ratio of tropical families to temperate families or the ratio of tropical genera
to temperate genera was smaller in Dashiwei Karst Tiankeng Group than that of the whole Leye-Fengshan Global
Geopark. The seed plant composition of Dashiwei Karst Tiankeng Group can better reflect the original composition of the
past. Temperate floristic components used to be more abundant than they are today, which is a persuasive evidence of

global warming. In light of 82 species of rare and endangered plants conserved (including 67 wild orchids belonging to 30

genera) , Tiankeng group has become a “refuge”for the existing rare and endangered species.

Key words: Dashiwei Karst Tiankeng Group, flora of seed plants, evidence of global warming, refuge
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Table 1  Investigated Tiankengs in Dashiwei Karst Tiankeng Group of Leye, Guangxi
Fe o A Ay VRSO 75 2R Ay PSR-
Sequence Name Type  Survey method || Sequence ~ Name Type Survey method
1 KELEF Dayanping D, VL UAV, LT 16 F1i Baidong N UAV, LT, Q
2 KA1l Dashiwei VL UAV, LT, Q 17 FTBE Dalong N UAV
3 K¥e (WE) Datuo (Liuxing) D, L UAV, LT, Q 18 $73W Ladong N UAV
4 #; #JH Huangyanjiao D, L UAV 19 K Sujia N UAV, LT, Q
5 3 Diaojing L UAV, LT 20 5 H Gaicao N UAV, LT
6 251 Chadong L UAV, LT 21 T Yanzi N UAV, LT
7 XBRIE Dengjiatuo L UAV, LT, Q 22 B Xuanya N UAV, LT
8 4 Xiangdang L UAV, LT 23 "I Zhongjing N UAV
9 T #% Shizilu L UAV, LT 24 JEFE Longtuo N UAV, LT
10 %8 Chuandong N UAV, LT,Q 25 K Dacao N UAV, LT
11 R Laowuji N UAV, LT 26 FéATI Zongzhudong N UAV
12 #iA Shenmu N UAV, LT, Q 27 B Lilang D UAV, LT
13 HFZ Meijia D UAV, LT 28 KA Dadong N UAV
14 K% Fengxuan N UAV, LT 29 %15 Lanjiawan N UAV, LT
15 #ii Huangjingdong N UAV, LT

e DB VL RFRBIRYE; Lo KBRS N — R, UAV. CAML; LT. #2; Q. FErs
Note: D. Degraded Tiankeng; VL. Very large Tiankeng; L. Large Tiankeng; N. Normal Tiankeng. UAV. Unmanned aerial vehicle;

LT. Line transect; Q. Quadrat.
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Table 2 Statistics of native seed plants in Dashiwei Karst Tiankeng Group of Leye, Guangxi

Al Family J& Genus i Species
VS
Classification Brat He il Bk Ll o L1l
Number Percentage Number Percentage Number Percentage
(%) (%) (%)
WY 4 2.92 7 1.57 10 1.16
Gymnosperm
BT XA ) 116 84.67 346 71.75 671 77.75
Angiosperm Dicotyledon
LS NiL] 17 12.41 92 20.67 182 21.09
Monocotyledon
& Total 137 100.00 445 100.00 863 100.00

1/3, RS 5 3.96% , B 2= BR #H7 LA A1 52 8 [A]
W B R A A (1015 0.99% ) (32 3,81 5.a) , A
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Table 3 Areal-types of families of seed plants in Dashiwei

Karst Tiankeng Group of Leye, Guangxi

P B
Areal-type Family  Percentage
i . number (%)
1. 54 Widespread 36 *
2. Z A 4340 Pantropic 42 41.58
2-1. G - RPEU (P L) - 1 0.99
% (HERPER) A
Trop. Asia-Australasia and Trop. Amer.
2-2. AT, AR I A SR (sE) 2 1.98
pagiil
Trop. Asia-Afr. -Trop. Amer. ( S. Amer.)
2S. VAREFERON T HIZ B 4 3.96
Pantropic especially South Hemisphere
3. KW (B ERAGHT ) i N o A 9 8.91
Trop. & Subtr. E. Asia & (S.) Trop.
Amer. disjuncted
4. [HH A3 234 Old World Trop. 3 2.97
5. B TEYN - PRl R oA 4 3.96
Trop. Asia to Trop. Australasia Oceania
6. FA TEN BRI A 1 0.99
Trop. Asia to Trop. Afr.
7. PAF P53 A5 Trop. Asia 1 0.99
8. dLifiH 437 N. Temp. 7 6.93
8—4. JLlit A0 R AT A Wy o A7 14 13.86
N. Temp. & S. Temp. disjuncted
8=5. WA AP iy (1] A1 1 0.99
Eurasia & Temp. S. Amer. disjuncted
8-6. HUrPEE ARIE GBTPY 2 ARV R -EAIE 1 0.99
i
Medit, E. Asia, N. Z. and Mexico-Chile
disjuncted
9. ZR .-t 2 (8] Wi 43 A 5 4.95
E. Asia & N. Amer. disjuncted
10. 1H{HE AR 4345 Old World Temp. 1 0.99
14. IR0 40 E. Asia 3 2.97
148]. HA¥A Endemic to Japan 1 0.99
16. R~ BREAT LS a] I 2L o A 1 0.99
Extratropical South Hemisphere disjuncted
or dispersed
A1t Total 137

o R A ARSI S A 0B, SO Hoft 18 A>3
XA 101 B,

Note: * meas without widespread family, the total family is 101
families belowing to 18 areal-types.
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Fig. 1 Distribution map of Dashiwei Karst Tiankeng Group of Leye, Guangxi
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Fig. 3 Ecological environment in Dashiwei Karst Tiankeng Group of Leye, Guangxi
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Fig. 4 Dayanping Tiankeng and Baiyandang doline (Photographed by Tang Quansheng)
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Table 4  Areal-types of genera of seed plants in Dashiwei Karst Tiankeng Group

of Leye, Guangxi and comparison with that of in China

SR (J}%%ﬂt , ot SR H ) ] e 4 o #1062 L £
Areal-type enus ercentage in total GCI.HIS nl.lmber Perce.ntage in total genera
number genera (%) in China in China (%)

1. 5434 Widespread 41 * 104 39.42
2. ZIH 43 A Pantropic 73 18.07 365 20.00
3. P A ZE 4346 Trop. Asia & Trop. Amer. 11 2.72 71 15.49
4. [HH R4 4345 Old World Trop. 43 10.64 176 24.43
5. P ZE RFE 4340 Trop. Asia to Trop. Australasia Oceania 26 6.44 149 17.45
6. A M AL 4376 Trop. Asia to Trop. Afr. 14 3.47 169 8.28
7. P T (B - ) 4345 Trop. Asia (Indo-Malaya) 65 16.09 618 10.52
8. JLIRA M N. Temp. 51 12.62 303 16.83
9. KW AALE W RIK /34 E. Asia & N. Amer. disjuncted 30 7.43 126 23.81
10. IH{HFHR #4375 Old World Temp. 20 4.95 167 11.98
1. A M 534 Temp. Asia 0.25 58 1.72
12, Mg V50 2= H 434 Medit., W. to C. Asia 0.99 172 2.33
13. HESME C. Asia 0 0.00 117 0.00
14. R34 E. Asia 48 11.88 307 15.64
15. " [E454G 534 Endemic to China 18 4.46 267 6.74
41t Total 445 100.00 3169 14.04

TE: = FOR A RS IR )8, BB AL 14 5310 X

R 404 &

Note: * means without widespread genera, the total genera is 404 genera belonging to 14 areal-types.

a 3.96% 0.99%

66.33% —

= ity 3 A7 Tropics

=il il 43 A7 Temperate

=R/ A7 East Asia

% 5 IR DLAM R] T BOR o A

Extratropical South Hemisphere disjuncted or dispersed

a. FHIOHBIUR SR 5 b. 8 10 HD F R 53 4L

a. Family floristic composition; b. Genus floristic composition.

4.04%

m it 55 4 Widespread
m 417 43 A7 Tropics

= il 7 4347 Temperate
® i1 [E 454 Endemic to China
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Fig. 5 Floristic composition of seed plant in Dashiwei Karst Tiankeng Group of Leye, Guangxi
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Table 5 Rare and endangered seed plants in Dashiwei Tiankeng Group of Leye, Guangxi
4 R P T 4 Sk a1
Family Chinese name Latin name Protect plant level
1% BB} Dryopteridaceae Ik BT AR Cyrtomium nephrolepioides VU
HAR} Pinaceae graliv Keteleeria davidiana var. calcarea GX
HAR} Pinaceae AR A Pinus kwangtungensis |
=28} Cephalotaxaceae V5 LR A HHLAE Cephalotaxus mannii I, Vu, GX
21 G128} Taxaceae Y ANSN Taxus calcicola 1
K 2% B} Magnoliaceae TARE Manglietia aromatica I, Vvu
AR Nliciaceae Hi B Illicium difengpi Il
/NEERL Berberidaceae I\ Dysosma versipellis VU, GX
Ly 44 R}l Aristolochiaceae Hi et o g AS Aristolochia curcurbitoides VU, GX
LLHEFl Fumariaceae AR Corydalis saxicola GX
WL AERL Papilionaceae FA A Dalbergia balansae VU
HE Meliaceae AN Toona ciliata I
T FFl Sapindaceae E AN Handeliodendron bodinier: I
HIBEA} Juglandaceae T Cyclocarya paliurus GX
FNFE Araliaceae FH A Aralia debilis VU

Fe I HE R, 0. ZER RS ; CR. /&, EN. Wife, VU. 5fE, GX. J THE S,
Note: I. National Class T protected plants, II. National Class Il protected plants; CR. Critically endangered, EN. Endangered,

VU. Vulnerable, GX. Guangxi key protected plants.

IR Z IR TR X RS BT X R
KR R LIz 0 o £, 5 X R R
FE IR B £

(2) FERH AN E FOK T, )74 SRl K A FER
SO R X FR 0 B 43 B #R K T b R
O PR AA LA I L ) I v T b R 4 el A
2 W% M X 3R 40 Lo B3 25 00 L BRAR 9 R, A
0] T B2 T 9% XI5k R B0 AR iR A B A 1 X R )
3 A 2 AL R G 43 R TR N T AT B 4 R X
WINE -SSP NS R = i DO ES N iR IR S 7 i ) 24
THERGE BRI B ENEEE RS 2N R
B AR R T3, 6 R F A7 st B R ok
(R A 0 20 K, B I Bt 3o 25 9% b DX o Al 0 200
(1« JEA

(3) )V SRl KA LR YU REA 2 8 i fa Fh
FEA) 82 i, JL i BF A 2 BHAE W) 30 J& 67 Ff, K
53 B H A AE W B vh o A AE A5 A RIS A e

R YT5 M e 30 2 Hoaty | FH X B 46 (%) £ T Fn R
FERAETE R YN R 27 R T kAR
AN N R T4, S A 220 A A ) 1) 3k
B,

B A#MTERL-ROLEREEAEE
BEARFRBHEZE LA ARS, S
% & B AR PR 8] AR LA BLALI A= GIS H B
HARLF, 7 B\L i IE AR L R AR e AR A
R 0 S R L4, 8 — JF 50,

SE MK

Bureau of Geology and Mineral Resources of Guangxi Zhuang
Autonomous Region, 1978. Guangxi Leye 1 : 200,000 geo-
logical maps and specifications [Z]. 1-18 [T PR aG
DCHBBTR 7 Jay, 1978, TG 1 ¢ 20 J3 2R Il i 1l 5 ] K i3 ]
5 [2]: 1-18.]

Bureau of Geology and Mineral Resources of Guangxi Zhuang

Autonomous Region, 1982. Guangxi Leye 1 : 200000 hydro-
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Table 6 Wild orchid of Dashiwei Karst Tiankeng Group of Leye, Guangxi

T4 BT 4 A Ryisrti Mk
Chinese name  Latin name Lifeform Tiankeng distribution Altitude (m)
17 Ry = Anoectochilus gengmanensis Hif: Geophyte MK Dengjiatuo 1 000
[y = Anoectochilus elwesii Hi4: Geophyte %% Chuandong 800~1 400
UNEDS4 Bletilla formosana Hi4: Geophyte KA il Dashiwei 700~1 200
KB Bulbophyllum tianguii F£E Epiphyte KA 2R3 Dashiwei, Laowuji 1 000

I HRAE> B. kwangiungense Bf£E Epiphyte FoA il Dashiwei 900~ 1 400
ANAEAFE 22 Calanthe mannii HuE Geophyte KA1l Dashiwei 1 000~1 500
A KR 22 Cephalanthera nanlingensis Hi4: Geophyte A7 Bl Dashiwei 900~1 100
JINEER Chamaegastrodia inverta J#A: Saprophyte  RATEIPEIE West hill of Dashiwei 1 400
XA Cheirostylis yunnanensis Az Geophyte A Bl 5 Dashiwei, Huangjing 600~ 1 400
Pa R Sk > Cymbidium tracyanum Fi£E Epiphyte KA Bl Dashiwei 1 000

i C. cyperifolium Hif Geophyte KA Bl H 0 Dashiwei, Huangjing 800~ 1 400
joie C. ensifolium Hi4: Geophyte FoA7 Bl Dashiwei 600~1 700
=2 C. faberi 4= Geophyte KA A Dashiwei, Shenmu 1 000~1 300
2k C. floribundum A= Geophyte KA Dashiwei 800~ 1 300
F C. goeringii HiA: Geophyte A Bl Dashiwei 600~1 300
JE2 C. kanran b= Geophyte # Huangjing 700~1 200
HH-= C. lancifolium A= Geophyte KA L 2R B Dashiwei, Chuandong, Huangjing 600~ 1 400
KA C. macrorhizon J&E Saprophyte KA [l Dashiwei 750~ 1 300
RE C. mastersiiGriff Bf£E Epiphyte 24 Chuandong 1 600~1 800
ERdp A 2 C. qiubeiense HiA: Geophyte A Bl Dashiwei 900~ 1 400
O C. serratum Hi4: Geophyte FA Shenmu 1 000~3 000
B Cypripedium henryi A= Geophyte FIR Shenmu 1 500
FRA AR Dendrobium aduncum Fff4: Epiphyte A [l Dashiwei 700~ 1 000
S A D. aurantiacum [t Epiphyte KA FEIFGIE West hill of Dashiwei 700~ 1 300
Fifiek D. nobile BftAE Epiphyte ZJ2 I Laowuji 100~3 000
R Bz A i D. officinale BftAE Epiphyte KA [l Dashiwei 800~1 300
ke Epipactis helleborine HiA: Geophyte FhFE MK Shujia, Shenmu 1 000
HZEE Eria amica Bf£E Epiphyte A7 il Dashiwei 1200
JEEE E. coronaria Ff£E Epiphyte KA Bl Dashiwei 800~1 300
B = E. rhomboidalis M2 Epiphyte 3R Fengyandong 900~1 300
Tont R Eulophia zollingeri J& 4 Saprophyte i Huangjing 800~1 300
A AR Flickingeria albopurpurea Fff4: Epiphyte KA [l Dashiwei 1 000~ 1 400
¢l k4 A F. calocephala Fff4= Epiphyte KA Dashiwei 800~ 1 200
BNt 22 Goodyera bomiensis H14: Geophyte ABFIE Dengjiatuo 900~3 650
B73 ) G. schlechtendaliana 14 Geophyte KA Bl P U5 West hill of Dashiwei 800~ 1 200
TEE £ RIE Habenaria dentata i Geophyte IR YL Diaojing 400~1 300
A5 E Herminium lanceum A= Geophyte KAl Dashiwei 1.700~1 900
R Kingidium braceanum Fff4= Epiphyte KR Fengyandong 800~ 1 200
W B2 B Liparis campylostalix Hi4: Geophyte F A7 PG West hill of Dashiwei 1 400
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Chinese name Latin name Lifeform Tiankeng distribution Altitude (m)

SRR ERR L. chapaensis HiA: Geophyte KA Fengyandong 800~1 300
O H R L. cordifolia Hi4: Geophyte KA [l Dashiwei 1 000~1 500
KA L. distans Ff$4= Epiphyte B Luojia 1200~ 1 400
U, 1L L. nervosa A= Geophyte 254 #J5 Chuandon, gHuangjing 1 050

S H R L. nigra BfAE Epiphyte KA il Dashiwei 800~1 300
KIgFH L. pauliana A= Geophyte KA Dashiwei 600~1 200
KZELHH L. viridiflora F$2E Epiphyte KA Dashiwei 800~1 000
XSHT K Luisia teres Bf£E Epiphyte F Mt Huangjing 700~ 1 400
kP Malaxis acuminata A= Geophyte KA1l Dashiwei 800~ 1 400
ZHE= M. biaurita HiA: Geophyte H#4 Huangjing 900~1 300
BEYZ Nervilia fordii HiA: Geophyte 5 Huangjing 1 000

BN N. plicata HuE Geophyte #45 Huangjing 800~1 200
Snt B = Oberonia ensiformis BfHAE Epiphyte KA1 il Dashiwei 800~ 1 000
ISR 0. kwangsiensts Fft4= Epiphyte A Bl Dashiwei 1 000~2 000
Pt SR 2 0. myosurus Ff£E Epiphyte AR Fengyandong 900~ 1 300
SRR R = Panisea cavaleriei Bt Epiphyte oA Bl KT Dashiwei, Dacao 800~ 1 200
NI Paphiopedilum barbigerum b= Geophyte FA FIZR % East hill of Dashiwei 1 300

Kpgn = P. dianthum Hi4: Geophyte KA [l #55 Dashiwei, Huangjing 800~1 200
CHOLHES P. hirsutissimum H2E Geophyte 2K H A 5 55 Banyuedong, Huangjing 800~ 1 200
ity P. micranthum 14 Geophyte 21 Chuandong 800~1 200
[iH 8 =% Peristylus goodyeroides Hi2E Geophyte KA [P 1E West hill of Dashiwei 800~1 100
piyia e Phaius flavus Hi4: Geophyte KA il Dashiwei 500~1 200
ZHntF Ak Pholidota cantonensis BftAE Epiphyte KA il Dashiwei 800~1 200
PRt ik P. missionariorum Bf£E Epiphyte KA1l Dashiwei 800~1 200
= Ak P. yunnanensis BfAE Epiphyte KA1 il Dashiwei 800~1 300
oy Pinalia spicata BftAE Epiphyte KA [l Dashiwei 800~1 100
220 Spiranthes sinensis HiA: Geophyte FoA7 il Dashiwei 600~1 300
[ L N Tropidia angulosa i Geophyte B Luojia 500~1 100
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