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Abstract; To explore leaf functional traits, species diversity, and functional diversity characteristics and correlation of plant
community in Tiankeng forests will help to build the context of leaf traits, species diversity, and functional diversity
research context, and further understand the process and functions of the ecological system in the negative terrain forest,
and provide a scientific basis for restoration and reconstruction of the vegetation in degraded karst areas. This paper takes

the woody plant community in three habitats (the inside of Tiankeng, the fringe of Tiankeng, and the outside of Tiankeng)
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of Dashiwei Tiankeng Group as the object, to study the leaf functional traits, species diversity, functional diversity
characteristics and their interactions, through community investigation and leaf functional traits measurement. The results
are as follows: (1) woody plant grown in the inside of Tiankeng shows the highest specific leaf area ( SLA: 198.75
em’/g) , leaf area (LA: 42.70 ¢cm®) , leaf phosphorus content (LPC: 1.70 g/kg) and leaf potassium content ( LKC; 10.27
g/kg) , in the outer of Tiankeng presents the highest leaf tissue density (LTD: 0.32 g/cm’) and leaf dry matter content
(LDMC: 0.41 g/g), and the growth of woody plant is limited by P in Tiankeng forests and nearby karst forests. With the
variation of habitats from the inner to the outer of Tiankeng, partial adjustments are made in the adaption mechanism and
survival strategy of the woody plant. A quick defense strategy on investment for the species increases, while a slow growth
strategy on investment of species is weak. (2) Shannon-Wiener index (2.82), Simpson index (0.92) and Pielou’s
evenness index (0.87) in the outside of Tiankeng are the highest, and the functional richness index (1.05), function
dispersion index (1.88) and Rao's quadratic entropy index (4.52) in the inside of Tiankeng are the highest. With the
variation in the inner—edge —outer habitats of Tiankeng community, the differences in plant functional traits reduce, the
range of species distribution and functional traits are steady, and the individual of species increases. (3) There is
significantly correlated to each species diversity and functional diversity, indicating that there are different restrictive
relationships between species diversity and functional diversity. (4) The leaf functional traits are significantly correlated
with species diversity and functional diversity, and the correlation between species diversity and functional diversity is
weak , indicating that leaf traits are more sensitive to variation of ecological processes and there is a strong coupling

relationship between leaf functional traits and species diversity.

Key Words: plant leaf functional traits; species diversity; functional diversity; Tiankeng; P limited
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Table 1 Basic information in three habitats
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abias longitude ocatio uee ope level (Fk/hm?)
RILHFR 106°27'22.11"—106°30'50.89"E .
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Ryjuins 106°27'07.87"—106°27'59.97"E . . ]
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Table 2 The weight mean of leaf functional traits in three habitats

LETN KYTNH PRIRUE 3 RTINS

Traits The inside of Tiankeng The fringe of Tiankeng The outside of Tiankeng
I 2H 4L Leaf tissue density (LTD)/(g/cm?®) 0.31:0.03ab 0.27+0.07b 0.32+0.02a
AR Leaf area( LA)/(cm?) 42.70+14.77a 27.11+7.37b 28.72+3.53b
HFHY RS Leal dry matter content( LDMC)/(g/g) 0.38+0.03b 0.40+0.02ab 0.41+0.02a
FeM i A Specific leaf area( SLA)/(em?/g) 198.75+19.30a 124.48+18.88¢ 158.42+9.05b
% % 5 Leaf total carbon content( LCC)/ (g/kg) 446.56+13.56h 460.34+11.50a 443.33+5.68b
%75/ Leaf total nitrogen content( LNC)/(g/kg) 25.40x1.21a 24.78+4.14a 23.80+0.86a
7% 1 Leaf total phosphorus content( LPC)/( g/kg) 1.70+0.39a 0.82+0.10c 1.100.06b
-85 i Leaf total potassium content( LKC)/ (g/kg) 10.27+3.15a 8.06+2.60ab 7.71+0.30b

ANV TR IR AN A A B D RE IR 25 57 .3 (P<0.05)

R3 3TEEYT SR S HERHE

Table 3 Plant species diversity and functional diversity in three habitats

ZREIERR AL KRYTNH BRIRUE 3 RYUHME
Diversity index The inside of Tiankeng The fringe of Tiankeng The outside of Tiankeng
Margalef $5%X Margalef index (M) 3.36+0.41b 5.17+1.27a 4.76+0.72a
Shannon-Wiener $§ 4% Shannon-Wiener index( W) 2.43+0.33b 2.75+0.25a 2.82+0.08a
Simpson #5%X Simpson index(S) 0.83+0.09b 0.90+0.02a 0.92+0.01a
Pielou’s Y]] 35 # Pielou’s evenness index (E) 0.86+0.13a 0.86+0.03a 0.87+0.02a
IAEZE B ¥ Functional richness index( FRic) 1.05£1.29a 0.21+0.34b 0.60+0.42ab
YIfE¥5) B Functional evenness index( FEve) 0.58+0.04b 0.63+0.06a 0.59+0.06a
I B HUEE Functional dispersion index( FDis) 1.88+0.45a 1.60+0.31a 1.63+0.10a
Rao’s —YHi Rao’s quadratic entropy index( RaoQ) 4.52+1.78a 3.25+1.24b 3.040.53b

ORIV 57 37 AN ) 58 22 B AR 0% 5 535 (P<0.05)
2.3 HIIRERIR PRl ZAENE  DIRE AR Z R Y A DGR

i Pearson FHCHEAHT AT A (1) WrFh 2R 5z (0] DR AR MR Sl ) R D etk 2 R AH DG 14
SR, VIRD ZRETE RN D) RE Z AR PEFR R (R T 0 AR OCHE & i D Re MR AR 5 WA Z AR PE DR AR PE A DG PR
g Z 0Bl J1 (£ 4) , LTD FE 0 M Fl RaoQ, LA FE 500 S E Hl FRic, LDMC 3% i FDis,
SLA FZ520 M Fl FDis, LCC F 2520 FEve, LNC 25200 M W E FRic ,FEve Fll RaoQ, LPC F %520 S |
M FRic fil FDis, LKC FZ5 M E FRic Fll RaoQ, Z5 IR B YIRS Y Fh Z 06145 DR 2 A A7 16 AS [R5 i
LICHR, HRIR S YR Z eV DIRE AL IR RO A0 | RO A 28 2 R i 728 A B R

R4 EYHIEEER UMESHETIESHEENSTES BRI

Table 4 Multiple stepwise regression analysis between plant leaf functional traits, species diversity and functional diversity

3554 A A 5 @ . B
Stepwise regression equation Significant
LTD=0.50-0.03M-0.02RaoQ 0.67 31.02 P<0.001
LA=46.38-76.41S+7.82FRic+57.13E 0.69 22.29 P<0.001
LDMC=0.469-0.04FDis 0.27 11.48 P<0.001
SLA=180.99-21.63M+44.24FDis 0.62 13.56 P<0.001
LCC=400.61+82.90FEve 0.11 4.42 P<0.001
LNC=27.17+1.02Ra0Q+3.35M~-0.83FRic-18.07FEve—12.29W+26.66 E 0.74 4.96 P<0.001
LPC=2.36+0.22FRic—1.935+0.54FDis+0.12M 0.87 47.63 P<0.001
LKC=3.61+0.95Ra0Q+1.36FRic+9.31E 0.67 20.26 P<0.001
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3 e

3.1 fEY I IRRTEAR R 2R D) RE 2 FE R 5 RTINS SR I R

MR R EERF S22 5 a0 IR Rk RS DGR+ BE S A5 R 19 281k 38 UK 73 FiFAR 7R 25
)43 ARS8 5] b S A D RE MR 25 5210 fRRfE I 5% th 8 =AM AR fk, SLA 1 LDMC ¥ %
A E SR, SLA 1 LDMC SAFH 9 Y AR 3 SO B8 i A1) FH SR 5C , SLA 55 LDMC IR A i o BA 35
R AR ERE F1 , LB IR AR ORI SR Wk =, 17 SLA AIK LDMC &5 (4 A7 9038 5 A PN B8 R i A6 e 0 ik, LA R U
PRSP RIS Ry Y RIS T RN AR A SLA A2 K LDMC #/0N, R i 2% Je KB AN SLA
BN LDMC 5K, R B T RIS RO RS 038 D HLHI R AE AR A AE 22 5. T RT3 % R 4=
BB AR P A T e AR A R SR IR AR PR A A K R A M SR I Y 5 G R B
S Z MM Te 4, RYTHZGMKITINTZ 2 ANZTE S K Ak o i ) 32 2258 53 i [ B P
Ptk BT S8 1 A5 5 A e 1A SR ( QnisZ LA BEsm A A0GGE R B hn LTD 45 ) e i kil 48T
MIFREE, LA Fil LPC 2RIFA Y AE K K & RO LG S50, HAEMA R T B bk 53 ARk 38 &t & 7E
R AR Z 2K 5 TR IR AR T K RS X RN LA (LPC W3 @ T Kbt % Kt
AR B R A2 B RS 0 B/, A NP LU C P s TR AR KT Z2 3R 0 BRI R, K
HUARARPIHS 0 A 0 SRR Jr N <P R4 17.50.29.02 21,17 , R TF4Bk 16 HFEKE S C:p
LR 276.16 ,552.32366.67 , K F-4Bk 232 BRSPS RIABIGE X /b4 5 52 5] P FRHI, LNC S50t
FrIlE CO, MIRE T4 5, JE 5 A 9 5 & 9 S AR A 4 () S IR 114 AR IR 9 o Bl K 30 1R P9 28 Ah ) A
1k, CO, B[R AL RE T M AT 855 , 2 R A Bl R0 AE 35 P 28 A A8 Ak - 38 55 0 I AR 3800 3 B ek 55 , T 3R A5
N BT B IR IA R K L5 b T 2 DX SR 0 PR I5E B4 1 AL S A A A SR P AR TR 0 1R
BRI ANER , YyRh ) B SR e 3 i, AR B A SR8 55 | (2 B — M HE AR A B S Wi o e, R
KT ELRA R bR AU

HRE T AR AR I, R b 2 BV TP SR B T3 N e ARG 245 SR VT KB - 2 -4
A= 3578 4k Margalef $8%% . Shannon-Wiener 5 %0F1 Simpson F8E0FE A T B K Ik G R0 K HT AN AR 1 22
KTFRZNRTHAIRGTNES AT E BT, PR RUT P FRARARAL T 67 TR PR D70 ] 66y AR ) ¢ B
AgLAL T AT, RYTh &AL T RYHT A A&, 5 M0 ke SRR % A2 78 /D 1 9 N80 30, 1 210 Hh 3%
FRRZ AR N MRl RS P B R NI S B RO (6 2 ThRE ZREE S IR BE 0 1 AR 7]
A AR FHRSE 5 R e T AL SRR AT ) AHIFSE 45 SR B R RETFRAMR N A S BE 2 & 2 A Rao’s IR
TG 5k e T L % B SR SR AR X SR KA R YT AR AR N AR 24, B 2 A B X R RIG I 1 48
W e MR A 2S A L, AR AR b A RO TR A R ) s G R R A W ST R AR AR Sl Wt R A 8 AT
5 OKRE 2 RIS Tk MY TR AR DI Re 5 BE B 3 5 T R UMK E8 . 5 BEFR B R
BN AN AR AN 1 2 R R BTN SN I8 AFAE AN [R] (D BERE VR , IR A AN [m] 0 D) BE T 7 78 R BT AR AR L 11 Bl
JES AR TR RORRE T L TRE BRI R R AR AR IR 25 (R B A3 AR ) AR 5 Bt R B P-4
2% -INRARARAY AR A 2 B SE D S I R 3 (R AR IR B B KT | 33X BT ORI B L & 0 w8 B s AR bR
TE VG T % ST L DX R A AR A A 25 R G R 55 D) B, X6 BT R A L DX o % R R R B AR
CEATAS  BER YT EB-11 2k - AN A B AR L, A D RE IR A 22 S0 Wb o0 A K LD REMIR A A Bk
RIE) MR 2
3.2 MY REMEIR PR ZRETE R RE 2 R PR INTEEX R

HLPI T D REMEIR 22 1] B 96 R ARG T R ot LA 15 25 53 0 38 1oy RN B B 9R B W R 2 RE v 2 Tl Y
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FRECZ 0] Yyhe 2 HEE R R R FT D REPEIR Z [ B4 A7 2R B0 n AR DG | 502 P o i W B Vs 2 2B W 5 R 5 A
SR EE R R E B 2 8] B 22 1] I RE MR 22 R A AN ) R R 249 56 2R T X AR R 249 56 R T
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TEARNFEFAA LR, I B FEE YR AL S DI RE MY TUAY , S HETE A s B AN A 28 R DI RBAERF ML A
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Yt DItttk SR Z e DIRE 2 R EAEAE RO RR GO . AT BRJR R D RE MR R TR R A B R A e
PER SR, BE Sl AR B E S R G2 A A A A0 R | M ORI - 48 0 8 mT LA BB WA
HIHREMCR™ A ZREPE I RE 2 BEVE R 98 L B R G I RE IR 1o X T M5 R 4%
Ax AEBE S ESR I R ER S 2 YR TR MR UK AR Bl A IR A R R ) - 4
OIAIRIL , HE TS M R ) o3 A5 ST BEARIE 078 RORTFBIRALE S WA RRPE TR b SR 50 A+ 1 3%

3% = Z [ AR ML, BRITAN R AR S R GE S RERIAUA , O ad i 1 B A T4 e AR A R ey B FA A BE
HIAF-HrRE ST
4 Hig

(1) W KBTI G- SN LR S5 A2 A RIS BAI5E ASE AL R AR A7 SRS 7 2R 1 90 Il 48, Wy o ) 7 A 5
M 5, A B A SR 55

(2) W KRBT TR-IL L - AR SR R D BEVEAR ) 22 530800, Wb 23 Al BT RE R A SR 5
Y] MM 2

(3) Wiip Z VAR B 2 (8] DI RE 2 AR PR FE RO TRl At D REVEAR Z T8 R S PR 5, I RETEAR 5 PRk Z A1 |
IIREZ R AHSC SR (A Rh ZREVE MDD RE 2 FEIE Z AR OGP

£ 2% 3k ( References) :

[ 1] QinJ, Shangguan Z P. Effects of forest types on leaf functional traits and their interrelationships of Pinus massoniana coniferous and broad-leaved
mixed forests in the subtropical mountain, Southeastern China. Ecology and Evolution, 2019, 9(12) : 6922-6932.

[2] ZFil, &0, TAETD PLREMANE R f 2508k SO G RE T3t S B AL & i . A%, 2013, 33(21) : 6967-6974.

(3] XUXEE, 2R, ENisk, MU & S8R A RO E BOEY i R SIREVERITSE. AWIWTSE, 2019, 39(5) : 760-769.

(4] &mEoo, A/, B, R, SO, Skah. BER SRR s 1 50t i 8 B SR ) R S (I 350 2 B ( Leymus chinensis ) WK B 52 5.
FEVE, 2018, 38(5) : 1009-1016.

(5] ZFMBt, FEE. Y AR SmESTIRE B 5. SR, 2021, 45(10) ; 1154-1172.

[ 6] skebde, Ffehy, &Hi4, Wobd, SE, B4R, KIRE, E30G0, HoR. HE0s RS EY S SESRERRNCR. £
YIZREME, 2018, 26(2) : 111-129.

[ 7] Petchey O L, Gaston K J. Functional diversity: back to basics and looking forward. Ecology Letters, 2006, 9(6) ; 741-758.

[8] XuW, MaZY, Jing X, He J S. Biodiversity and ecosystem multifunctionality: advances and perspectives. Biodiversity Science, 2016, 24(1) .
55-71.

http ; //www.ecologica.cn



24 4 BORIH A5 RIUARAMAE M RETS i D RETEAR W0 2 B RO BE 2 BRI 10273

(9]
[10]

[(11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]

[29]
[30]

[31]

[32]
[33]
[34]
[35]
[36]
[37]

[38]

[39]
[40]

[41]

S, X, AR, BB, XU, SRENE. RE A S R RE S AR T ik MR . AR, 2021, 41(8) : 3286-3295.

Tolonen K E, Leinonen K, Marttila H, Erkinaro J, Heino J. Environmental predictability of taxonomic and functional community composition in
high-latitude streams. Freshwater Biology, 2017, 62(1) . 1-16.

WAL, KA, FEE, Sk, IR, M ReHoR xR S R GRS ST R A AR A, 2021, 45(10) : 1140-1153.

A3 . S LR TR AR DA TR B B R S A LR A S [ D BT B TR, 2020.

W, sk, BRAE, BEER, B, B, BT MO REER SN R B S IRETER, 2020, 40(3) ¢ 260-268.

KRR IR R BT T RREEOR B AL, 2018.

AR TP RAT BRI R AR LTSS [ D] bk JTTRYIIE A, 2015.

WG, | VIR AR R U R ST Y RV AR AR S B ST [ D] . AR, T PEImIE R, 2014,

MRTE TV RAT BIRGURERGUARAMB R ZAEPEDTSE[ D] Hobk: JTPYIIE R, 2005.

PuGZ, Lv YN, XuG P, Zeng D J, Huang Y Q. Research progress on Karst Tiankeng ecosystems. The Botanical Review, 2017, 83(1) . 5-37.
SuY Q, Tang Q M, Mo F Y, Xue Y G. Karst tiankengs as refugia for indigenous tree flora amidst a degraded landscape in southwestern China.
Scientific Reports, 2017, 7. 4249.

Huang L. J, Yang H, An X F, Yu Y M, Yu L L, Huang G, Liu X Y, Chen M, Xue Y G. Species abundance distributions patterns between
Tiankeng forests and nearby non-Tiankeng forests in southwest China. Diversity, 2022, 14(2) : 64-64.

FEAEHN, BERbR, SR, ARHR, FEJ7, sk, sk DUhRUUHE IR AR 35 A2 1) 2 REPERRIE S L. BREPE B R4l A ARBLFAR,
2021, 37(4): 63-69.

TEARNI, HESAK, sk, REJ0, XIMEld, 838, M, 0T PRV TSRS RUTREE e st BB A48 SR . o B A A, 2021, 40
(3): 539-547.

FERIE, 2R, WA, R, BUihl, BER, Aok ERFEY KYTHAE 5K W RS ULRHAE B HOE iU AL BT, k223, 2019,
40(5) . 747-766.

RS, TLIY, BUAh, S, skaoK, i, mR, SRR IR KYUE A SIS REE T AR R —— LA 2 B i A R 3 A 1.
RS 2R, 2020, 31(5) : 1496-1504.

R, BRI, AUNIF, TRINE. TR R A FL AR BE R I B AR AR S S BRET I TSR BOWFSE. RAATSE, 2019, 39(1) : 45-53.
TV, BiAR, WL, R/, RS, SRokok, i, BRBOE. IBAL R IUE A R T RSB R AR S LR IE. B AR SR, 2019, 30
(11): 3635-3645.

HOMRIE, THEIK, Z/NE, RARE, BERRHL. JVE R A R HURE R BT AR AR R AKE W Rl ] CHRPEA ST, )P AR Y, 2021, 41(5) .
695-706.

Tk TR, B, RS, SV, IMRE, TKOKGK, XURAR. W IUTRRIE A0 KB B S B e S R A 0 D BE MR AR, N AR RS AR,
2021, 32(7): 2301-2308.

AL, EATE, SR, WFHA, PRERE. PRI RO AL RARRE A S RS R. TP, 2021, 41(10) ; 1632-1643.
WORE, HOEAR, "M, Mo, RER, PNRL R Inage T FCARRE BN &0 ROB S B RRIE R 7 k. T PRI, 2009, 29(3) ;@
342-347.

Pérez-Harguindeguy N, Dfaz S, Garnier E, Lavorel S, Poorter H, Jaureguiberry P, Bret-Harte M S, Cornwell W K, Craine ] M, Gurvich D E,
Urcelay C, Veneklaas E J, Reich P B, Poorter L, Wright I J, Ray P, Enrico L, Pausas J G, de Vos A C, Buchmann N, Funes G, Quétier F,
Hodgson J G, Thompson K, Morgan H D, ter Steege H, Sack L, Blonder B, Poschlod P, Vaieretti M V, Conti G, Staver A C, Aquino S,
Cornelissen ] H C. New handbook for standardised measurement of plant functional traits worldwide. Australian Journal of Botany, 2013, 61
(3): 167.

FI5IR, ALERIF, @bk, 00, S, TR SRR I E L A LR, ST EE, 2013, 32(10) ; 41-45.
B-f . AT, 3 bR dbat. hEgR A, 2000.

XA SN TN DK IR BTT N R SRRtk JLJ7 R8T, 2011, 23(3) : 58-61.

Keylock C J. Simpson diversity and the Shannon-Wiener index as special cases of a generalized entropy. Oikos, 2005, 109(1) ; 203-207.
XUWELL, 242, BN LR Z ARk . IEMCRBTSE , 2008, 23(2) : 166-168.

Mason N W H, Mouillot D, Lee W G, Wilson J B. Functional richness, functional evenness and functional divergence: the primary components of
functional diversity. Oikos, 2005, 111( 1) 112-118.

Villéger S, Mason N W H, Mouillot D. New multidimensional functional diversity indices for a multifaceted framework in functional ecology.
Ecology, 2008, 89(8) : 2290-2301.

Laliberté E, Legendre P. A distance-based framework for measuring functional diversity from multiple traits. Ecology, 2010, 91(1) : 299-305.
Garnier E, Cortez J, Billes G, Navas M L, Roumet C, Debussche M, Laurent G, Blanchard A, Aubry D, Bellmann A, Neill C, Toussaint J P.
Plant functional markers capture ecosystem properties during secondary succession. Ecology, 2004, 85(9) : 2630-2637.

Wright I J, Reich P B, Westoby M, Ackerly D D, Baruch Z, Bongers I, Cavender-Bares J, Chapin T, Cornelissen J H C, Diemer M, Flexas J,
Garnier E, Groom P K, Gulias J, Hikosaka K, Lamont B B, Lee T L, Lee W, Lusk C, Midgley J J, Navas M L, Niinemets U, Oleksyn J, Osada

http ; //www.ecologica.cn



10274 JAE = 24

N, Poorter H, Poot P, Prior L, Pyankov V I, Roumet C, Thomas S C, Tjoelker M G, Veneklaas E J, Villar R. The worldwide leaf economics
spectrum. Nature, 2004, 428(6985) ; 821-827.

[42] BUOCH, 6775, Bib, 1, TO6SE, B, FTHE, BORE, R BOtIE xR LK i R Y AR Y i i . AR
Z%idi, 2021, 40(11) ; 3585-3597.

[43] Koerselman W, Meuleman A F M. The vegetation N ;P ratio; a new tool to detect the nature of nutrient limitation. The Journal of Applied Ecology,
1996, 33(6) : 1441.

[44] Dier M, Sickora J, Erhbs M, Weigel H J, Zorb C, Manderscheid R. Decreased wheat grain yield stimulation by free air CO, enrichment under N
deficiency is strongly related to decreased radiation use efficiency enhancement. European Journal of Agronomy, 2018, 101 38-48.

[45] Meyer P, Schmidt M, Feldmann E, Willig J, Larkin R. Long-term development of species richness in a central European beech ( Fagus sylvatica)
forest affected by windthrow—Support for the intermediate disturbance hypothesis? Ecology and Evolution, 2021, 11(18) . 12801-12815.

[46] R5L, WA, ML, ZRIGTABRARIIRE S REE S YR ZAEE I EASE S B RS G 0 2R . AR PR 444], 2020, 29(6) : 1090- 1100.

[47] Wen Z, Zheng H, Smith ] R, Ouyang Z Y. Plant functional diversity mediates indirect effects of land-use intensity on soil water conservation in the
dry season of tropical areas. Forest Ecology and Management, 2021, 480. 118646.

[48] Zhang Z H, Hou J H, He N P. Predictability of functional diversity depends on the number of traits. Journal of Resources and Ecology, 2021, 12

(3): 332-345.
[49] EH, RAELL, 294F, FIUE, MR R0 B ) Yy ih 2 R RS DI RE 2 BRI G A 7 Ty B9S2, AR 2SR RS, 2009, 28(6)
999-1005.

MR1 XBEXRGEIMEELBYMARRYEFHE

Appendix 1 Composition and quantitative characteristics of dominant species in the three habitats of Dashiwei Tiankeng Group

AHXF L BE/
b ot
b e L e wze g R R
Habitats Dominant species Abundance Frequency Relfitlve Relative dominance/ Important
density/ % frequency/ % Relative value/ %
coverage/ %

KETHH LI AR 280 22 22.17 10.44 2.86 11.82

The inside of MR 56 15 4.43 7.04 16.08 9.18

Tiankeng IR 51 12 4.04 5.83 14.17 8.01

il 89 14 7.05 6.80 2.14 5.33

JIE:] i 52 9 4.12 4.37 3.51 4.00

EREFEUIR IR 66 9 5.23 4.37 1.73 3.78

AR 45 7 3.56 3.16 3.54 3.42

R AL T 58 9 4.59 4.13 1.32 3.35

SE] 43 8 3.40 3.88 1.86 3.05

ELi) 37 9 2.93 4.13 1.68 2.91

bich: TS 39 9 3.09 4.13 1.46 2.89

T 8 3 0.63 1.21 6.08 2.64

itk iz 30 6 2.38 2.91 1.74 2.34

H A 22 5 1.74 2.18 2.86 2.26

EESaR 21 6 1.66 2.67 2.32 2.22

R 21 6 1.66 2.67 2.13 2.15

TR BURI 25 4 1.98 1.94 2.50 2.14

SR AR 19 4 1.50 1.70 1.46 1.55

LIREES 1 1 0.08 0.49 2.80 1.12

PR S SUE e 48 10 4.68 4.83 17.35 8.95

The fringe of JI R 80 27 7.80 13.04 2.31 7.72

Tiankeng $1 e 138 9 13.45 4.35 1.79 6.53

IS 46 12 4.48 5.56 5.73 5.26

KA 33 7 3.22 3.14 7.39 4.58

TR BURI 44 9 4.29 4.11 4.47 4.29

HFAE 9 4 0.88 1.93 8.75 3.85

Hrs 22 5 2.14 2.42 4.09 2.88
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AR/
I A L s mize e (08 LR
Habitats Dominant species Abundance Frequency Relative Relative dominance/ Important
density/ % frequency/ % Relative value/ %
coverage/ %
INRAD 28 7 2.73 3.14 2.69 2.85
AR 13 4 1.27 1.69 5.10 2.69
A 43 4 4.19 1.93 0.11 2.08
AR 20 4 1.95 1.93 1.97 1.95
FLAI 16 4 1.56 1.69 1.73 1.66
Z B R 1 1 0.10 0.24 4.33 1.56
H A ko 6 3 0.58 1.21 2.14 1.31
LANCE s 8 4 0.78 1.93 0.96 1.22
2N 9 3 0.88 1.21 1.40 1.16
gLy 12 3 1.17 1.21 0.99 1.12
RYTAMT AR 172 27 8.17 8.92 4,03 7.04
The outside of ATEAR 228 18 10.83 6.06 1.99 6.29
Tiankeng EAU N 12 5 0.57 1.52 15.72 5.94
TEL LR 72 14 3.42 4.55 6.32 4.76
TR 95 18 4.51 6.06 3.26 4.61
KENimk 173 14 8.21 4.55 0.89 4.55
Tt 107 15 5.08 4.88 1.80 3.92
S A 60 12 2.85 3.87 3.37 3.36
gLy 99 12 4.70 4.04 1.14 3.30
K 2F 4k 98 12 4.65 3.87 1.06 3.20
R ZE T 98 12 4.65 3.87 0.89 3.14
I SES 18 4 0.85 1.35 7.21 3.14
MRA 14 5 0.66 1.52 7.02 3.07
&) 30 6 1.42 1.85 3.05 2.11
B\ 32 6 1.52 1.85 2.65 2.01
HEA 53 8 2.52 2.53 0.93 1.99
B 22 6 1.04 1.85 1.67 1.52
H X 17 5 0.81 1.68 1.94 1.48
JI ot 20 5 0.95 1.68 1.34 1.33
H A ke 14 5 0.66 1.68 1.58 1.31
B EMWEA 9 4 0.43 1.18 2.18 1.26
M 14 4 0.66 1.35 1.20 1.07
i 31 3 1.47 0.84 0.78 1.03

HEEATH A ELEAE = 100% x (A% 22 BE+HIRHARUEE + O IEA B2 ) /3 , A ; BB = 1009 x (A% 22 BZ +HXT AL + R X 2678 ) /3
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