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Community characteristics in a chronosequence of karst vegetation in Mashan
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Abstract; Desertified karst region is a focal and difficult area of vegetation recovery and ecological restoration in southwest
China. We investigated changes of the regeneration, succession and community characteristics in karst vegetation after
stopping human disturbance, based on a chronosequence in the kart region of Mashan county. Our sampling includes 15
plots, each of 20 mx50 m representing five successional stages ( desertified karst land, grassland, scrub, young forest and
mature forest). We found that vegetation succession proceeded from desertified karst land to grassland to scrub to young

forest, and finally to mature forest. Vegetation cover was significant different among different successional communities at
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three different layers( P<0.05). The greatest cover of arbor layer was found in mature forests, of shrub layer was in young
forests, and of grass layer was in scrub stage, while the maximum number of species, genera and families with importance
values (IV) =10.00 were found in young forests. Community structures of all layers were remarkably different among
successional stages, so were plant density of the tree layer, with the maximum tree density found in young forests. Plant
density of the shrub layer in the mature forests was significantly lower than that in young forests and grasslands( P<0.05) ,
and was not significantly different with desertified karst lands and scrubs ( P>0.05).Species richness of the communities
increased with succession, but the changes were different among all layers in different successional stages. The greatest
species richness in the grass layer was found in the grassland and the lowest in the mature forest; the greatest species
richness in the shrub layer was found in the young forest and the lowest in the desertified karst land stage; the greatest
species richness in the tree layer was found in the young forest and the least in the mature forest. Ecological dominance was
not significantly different among grass layers in different successional stages( P>0.05), but significantly different among
shrub and arbor layers in different successional stages( P<0.05). The restoration of karst vegetation can be divided into two
stages, each with a threshold, i.e. harsh physical environments and deficiency of climax species, respectively. At each
stage, the successive direction and speed depended on the presence of different driving and keystone species with different
functional characteristics. The later a successional stage was, the more aboundance of climax species, and the more obvious

it was that the driving and keystone species were those of advanced, large-sized and long-lived.

Key Words: Karst region; vegetation; succession; community characteristics; Guangxi
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30a( /NFRHR) Fl 50—T70a( AN ) o XLEREVE M F LRI BIAH 22 A2 10 km , 37 HE] 2S5 B MRS ik BEA
SO A | Bk 204—273 m, S EE 24—40° , 1 JZJEREF 20—30 em, FSEETEEMAYMEMEN W 1,

®1 ARBEEMRBASHMHERER
Table 1 Basic imformation of sample plots in different successional stages

HAORRERE TIREE TR BB

P B i @Vi % Bare rock Horizon Soil bulk Organic
Age Elevation Slope aspect . .
Stage / , /(%) cover rate thickness density matter
a m

/% /cm /(g/cm®) /(g/kg)
£ Desertified karst land 3—5 224 34 85.6 0—20 1.052 51.4
M\ Grassland 5—8 204 35 18.1 0—20 1.384 24.5
A Scrub 10—15 273 40 33.0 0—30 0.892 70.6
JNFRME Young forest 20—30 263 39 28.1 0—30 0.870 96.9
SR Mature forest 50—70 261 24 41.0 0—30 0.935 82.8

1.2 HJrcE Sk A

T 2T A At b AR AU AN R S0, I B3 5 SRS R G BT R R b A 1 MR BE, 3
23 AN 20 mx50 m BOREDT, 3k 15 ARETS KRR DT A28 A 10 S 10 mx 10 m /NS P A R =2 em B9
ISR TP A2 B WA W 5 B A TR RS /INRRE 2 A B 1A 2 mx2 m YRR D7 A HER REACRORRSE Bt &
& GEEEMERAGOLEE . R IC KA AR A BRER I LR L RIRE AN T
1.3 BdRab B 55 br

RETEZ RS R T

o R=S (1)
Shannon-Wiener 45 % H =- _\ p.lnp, (2)
HISI AR B=H/Ins 3)
A €= Yuln -1 /NN-1) @)

b, S IR p, Bl o AR EEREAE, B p, =N,»/_NT,Nj~7§’%‘ i PR, N, S BT AT R SR L, B V= RDE+
RDO+RFE, 3\ RDE S X BE , RDO SRS L3R (o s B 1T AR ER A EE ) RFE ARG IRE . € O AR A AR BE  n, Al i Y
WRAC,N el i FECERE 7 W A R i) B RE ., B 43 BT (e SPSS16.0 3 F N 58 i, I ] one-way ANOVA HEATH0L K R J5 2245
P 2 AL

2 HREHH
2.1 MR 00

X5 AR B AR ) 2 YRR 36 FE 43T T80, 4 3 o0 | o IR
HERFRTHERE B (P<0.05) , MRS HE B 80 |

THERER BB (P<0.05) 5 AN AR [y BEAS [A] J2= ¢ 14 e ol 8 2
MAZEBOR, FEAS 2 5 BE M AT 5 29 DA [ B EE G i, A 29.43%
B2 86.27% , BEA ARARIOIE I, 35 2 28 TR, BB R REAC 2
e A 4% it BE IR TR (FNEE B AT (P<0.05) ;7
AJZ ) 35 BEAT TSR], T REAE A0 T o 35, 90 A2 1) 8 E AN T 494

BER
Vegetation coverage/%
W
S

0 EUNTRRRRETE B BT 36 B 3% 46.57% , 13505 T LT BEE . | ‘
WrBt(P<0.05) , 2 JMEBRBT B ST BE (23.67% ) 5 423 20—30 4F i B WA UNFREE AR
FONGE i 85, A2 9 38 E 34738 66.179% , 2 MUV BY B, 77 SR Successional stage
AREI S EAREERN, 2Ry 73.33% , 8.3 8 T/ (P<0.05) ([ E1 FEEENEARRROERSE

1), Fig.1 Vegetation coverage of all layers in different successional
22 ﬂ’}ﬁﬁ‘fﬂm stages

FHE 2 T, A BN EDA NTRAR R AMRAE 43 A 6
Bl 16 )@ 16 F 23 Bl 40 J@ 45 Fh 26 Bl 40 J& 42 F 50 Bl 70 J& 79 FhFn 28 Bl 37 )@ 41 Fi,
B N FEN JNTRAR BRARP B EE KT 10.00 RN BIAE 3.4.5.9.6 B, AR 50.00% ,17.39% ,22.73% .

http : //www.ecologica.cn



5726 xR 3%

18.00% 1 21.43% , 5 M ET(HA 97.32% .83.79% .82.09% .67.51% F1 78.58% ; & EAG KT 10.00 B3 51H 6.6.6.9 1 6
&, 5 B 88. 46% 77.33% .67.21% .55.90% F 77.33% ; T EAE KT 10.00 49 Fh %5 I8 $okd 6], 20 9] o e 8 B0 10
88.46% 77.33% .67.21% ,55.77% 1 76.02% , HYHE A 10] {25, 8 ZAH KT 10.00 H9FL S A9 B 2 i i, 2 (H R T
10. 00 AR} J@ Fh o S ZE B e g (2 2) . HIGAHR, AR EIRE FECE BT T B, LA B [ -, A [ 3 B Bt
B P EZE KT 10.00 BOEHE B FrEECE 5 4 A BB ELBIA RN AR E TR SEEE N5 S EEE R R

x2 FEEENREVH . EMEREEZEANES
Table 2 Composition characteristics of families, genera, species, and their importance values of plants in different successional stages

FEE KT 10.00 HFHEFH

Family, genus, species with importance values more than 10.00

b B m R

. . . L il L i) il
Stage Family Genus Species B J& Fih

Famil Proportion G Proportion Speci Proportion
amily /% enus % Species /%
13 Desertified karst land 6 16 16 3 97.32 6 88.46 6 88.46
F M\ Grassland 23 40 45 4 83.79 6 77.33 6 77.33
WM Scrub 26 40 42 5 82.09 6 67.21 6 67.21
TR Young forest 50 70 79 9 67.51 9 55.90 9 55.77
AR Mature forest 28 37 41 6 78.58 6 77.33 6 76.02
# A7 3000m™ #4119 S R
2.3 YRk

ANTRITECRE B BERE VR A [ )2 UCHY W b 2 AP AR BOR 22 5, TR B2, £ AR BE R AL H A 2 22 7 B (1V: 153.26) (K &
(56.56) /N K (18.43) JLE (Arthraxon hispidus) (16.94) . 5 JZ& ( Cyrtococeum patens) (13.98) . 4 i ¥ ( Eleusine indica )
(13. 64) FIHELLH] (Ageratum conyzoides) (13.28) , HFE BEH 2 M i BAEY 95.37%, FABYE: LB Fh A AR F 5 (152.56) &
( Neyraudia reynaudiana) (32.95) .5 FZ8(27.77) MRWAEL ( Preris vittata) (16.02) FIVIHL (13.72) ,5 AFh AR ZE 5 81. 01%;
TENBBE 0 3 Fh 3 A8 S IERT (119.82) | & 42 3547 ( Microstegium vagans) ( 88.03) /N5 3 (Iveridium gracile) (27.56) %
(15.96) FI AR (14.14) ,5 MR EZAE ALY 88.50% ; 3 A/NTRARFNBBMRIBL , oA 2 I L R0 43 3 Ry A2 75 ( Preridium
multifida) (98.83) R4 75 (Lygodium conforme) (43.46) JREREFR ( Polystichum anomalum) (35.28) 255 ( Dioscorea opposita)
(33.32) . TM-B41 ( Selaginella delicatula) (26.61) | &2 ( Pseudodrynaria coronans) (15.42) V5§ i 4 75 (202.69) | JK &% BBk
(40.63) A M-8R ER (Adiantum capillus—junonis) (28.03) FFA2 I B (15.13) 42 3€ % ( Chloranthus fortunei) (13.52) , 435 (5 &L 5
FLH I 84.31%F1 100% .,

TEHERZT, GERBHERGYF RA 4 B, LLEEH (281.05) & 4a Xt 3, Hifth A & 5 di 5 ( Cajanus scarabaeoides )
(11.15) IWERFT (Alchornea davidii) (4.37) FIJEEZE ( Rhynchosia volubilis) (3.43) ; M B AR T A 26 B, PL 3 Fh hy 8
1(62.53) . % B H: ( Berchemia floribunda) (50.01) ., ¥ 4- K ( Cratoxylum cochinchinense) (49.44) (A H F ( Phyllanthus emblica )
(18.36) X ( Baeckea frutescens) (18.14) 75 B % ( Tirpitzia sinensis) (15.02) FIEAEES (Sida acuta) (14.04) , F1 5 & HEZ(HAY
75. 85% ; E BT B (WA B W P 5 o, Sk 21 B, DLBIR) (144.23) MR (35.27) (ZDTF LLURRAT (28.46) HLBEAE (Urena
lobata) ( 18.28) LM ( Zanthoxylum avicennae) (15.67) K 7,5 R Yy 1 ZH 5 BE Y 80.64% ; /INFRAKBY B, HEA 2 WO Fh 2 i

SE L HE SRR FEA T X AR (28.35) AR JE IR ( Desmos chinensis) (22.81) \ JL ( Psychotria rubra) (21.24) | ™ ik 2 e
( Embelia rudis) (19.86) | Jv. 75 ¥ ( Bauhinia championii) (19.64) (% #4 (14.93)  #:25 11 ( Maesa japonica) (13.30) . ¥ 5% f7
( Clausena dentata) (12.99) (1K ( Camellia japonica) (11.14) FVEFLLE. (10.81) ,10 A~FhAY FH ZAE H 5 B8 Z{HAY 58.36% ;i A
IR B HEAR 2 MRS BT /D, 3 24 B PR3 T 5/ TR AL, B XIBR (72.06) (P RS LU 25 ( Camellia pitardii)
(60.86) MR (40.18) MFLL T (38.36) . L (16.65) \WFHH ( Mallotus japonicus var. floccosus) (15.85) FIEHE ( Machilus sp.)
(10.86) , XSRS A FE BAECAN (& 0 L BLAFLY 84.94%

TEFTAJZ | B REVR I 3, HE A2 T A O g i A e R Z I L A Fh s e adtqh b /TRl 26 #, LIS
XIBR(96.47) L E (27.41) 35 A (26.75) . 2 4F (23.11)  JE 57 4 (21.61) . 24 ( Sapium sebiferum) (16.03) | & K #i
( Daphniphyllum oldhamii) ( 12.67) FILAE ( Lysidice rhodostegia) (10.04) A F | X LRSS A TGS B FHEMEAY 78.03% ; ilLAHR
TIRAEH 19 T, DL XIAR(98.59) FERRAL(66.34) FLL(62.77) (i (15.12) FMLAE (13.14) Sy 3, iX Bfh 5 1 1 ZH AN
S EE R 85.32%,

24 RSN

AR Wy BRI AN R 2 R M 25 R W R[], 5 25 r T f 2 LW IR R W (3R 3)  Fe R Z A ) %5 B AP AE i 35 25 5 (P<

0.05) , LL/INTR MR i 5 HE A JZ 1) A 400 88 FEE D AR R AT, 2 38 IR T/ N AR ARORTRE A (P<0.05) |, 5 7 BEFIE A 22 53 A W 3 (P>
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0. 05) ; HAJZ A % FE AR JE: A FRARBY B b 1%, B IR THEM B NFIA I (P<0.05) . ARZRIHY) = R E R TeAR
J2 MR 5 TN (P<0.05)  HERJZ RIS B, DIE A g, B 35 T H BRI B 28 AU ( P<0.05) 5 bR P B AR 2 (R HE 9
B AR T /N ENFIHE A (P<0.05) , S AR ER AR E (P>0.05)

R3I FRBEMRBESRRNEHER

Table 3 Structure characteristics of all layers in different successional stages
G FHP 5 E Density/ (FR/m?) FHY)E FE Height/m
Stage AR WA FA AR WA FAR

Grass layer Shrub layer Arbor layer Grass layer Shrub layer Arbor layer
17 Desertified karst land 11.63+3.62A 5.01+2.61AB 0.00+£0.00A 0.27+0.03AC 0.40+0.03AC 0.00+£0.00A
B Grassland 36.58+7.73B 7.18+1.15A 0.00+£0.00A 0.64+0.13B 0.49+0.05A 0.00+£0.00A
T\ Scrub 114.71x17.6C 6.09+1.62AB 0.00+£0.00A 0.44+0.06A 0.92+0.04B 0.00+£0.00A
/NI Young forest 0.99+0.45D 7.09+£3.37A 0.28+0.03B 0.30+0.16A 0.52+0.03A 8.61+0.68B
JEFAMR Mature forest 0.36+0.50D 2.66+0.99B 0.17+0.02C 0.10+0.10C 0.32+0.15C 11.51+0.06C

[Fl—FI AR RE Fh:FRR 25 B3 (P <0.05)

2.5 Ymh Rt

3R 4 AT A [ B B Vs AN R Z IR R Z MR TR, FEAR R AN = B B LR AR AR IR R A S TE > A 5>
INTR MRS B DR 2 RE PR BN A B> /NS FE A S T A S BVRA {0 22 7R .35 ( P>0.05) 3 3595) BEFR BBk sl M i T
INFRRR(P<0.05) 41, FeB BRI 22 AN 2 (P>0.05) o VEARZE A /N AR YA E 5 B2 & T e R 248 (P<0.05) , K
P FRARFIRE N ] (14 4 b =2 6 8 TG Wl 35 2% 57 (P>0.05) B 35 85 T 88 (P<0.05) s R AR MR B 7E 1 35 25 5, KV/NIBUT
INTRIAS B > IR S VE D> 41 155 A1 B 10 5] BE AR AU IR T 4 FhFIE 288, TRk B, /NTRbRIG 1 b = 5 B 2 Rk
TREY 35 5 TR (P<0.05) , 5 BEHRHOE #5255 (P>0.05) 55 FRET A2 1L S 0B TE i35 22 5+ (P>0.05) R
BRI AR B ESRAEHFEREES (P<0.05) (F4),

x4 TRBEMRFZEERXNMT S

Table 4 Species diversity of all layers in different successional stages

. N Fap - ; " N
=308 EZ2-2 i - GN HEM INTRAR B
. . Desertified
Layer Diversity index Grassland Scrub Young forest Mature forest
karst land
£ = R
AR EFEEE 9 7.67+£2.31ABC 13.33+£0.58A 10.67+7.23AB 6.33+2.89BC 2.00+2.65C
Grass layer Species richness
1. W vy
Shannon-Wiener 4541 1.31£0.40A 1.28+0.39A 1.02+0.44A 1.29:£0.47A 0.45£0.77A
Shannon-Wiener index
i Bo) e %
Pielou J5 ) FEHR 0.64+0.10AB 0.49£0.15AB  0.45:0.07AB  0.730.06A 0.28+0.48B
Pielou evenness index
A E
RS ﬁ:?{g\ﬁ; . 0.38+0.18A 0.21+£0.09A 0.47+0.17A 0.37+0.18A 0.42+0.52A
Ecological dominance
AR *F‘_ﬂ'ﬁ S 2.00+0.00A 14.67+£2.31B 11.00+£5.57B 30.33+£3.79C 13.67+£2.31B
Shrub layer Species richness
Wiener 5%
Shannon-Wiener {54 0.1420.14A 2.08+0.24B 1.43+0.63C 2.8420.17D 1.99+0.06BC
Shannon-Wiener index
i 5] T8
Pielou £ B4 2 0.20£0.21A 0.78+0.05BC  0.60+0.13B 0.8420.07C 0.770.07BC
Pielou evenness index
AR
A ﬁl:;é‘fx._ . 0.93+£0.08A 0.42+0.14B 0.38+0.19C 0.07+0.02D 0.19+0.04E
Ecological dominance
= SHE S
AR +EH.JE . 0.00+£0.00A 0.00+£0.00A 0.00+£0.00A 19.33+3.51B 12.33+£0.58C
Arbor layer Species richness
. W v op
Shannon-Wiener {54 0.00£0.00A 0.00£0.00A 0.00£0.00A 1.95+0.26B 1.58+0.03C
Shannon-Wiener index
i 5] 352
Pielou £ 4521 0.00+0.00A 0.00£0.00A 0.00£0.00A 0.66=0.06B 0.630.02B
Pielou evenness index
He AR S
AL 0.00+£0.00A 0.00+£0.00A 0.00+£0.00A 0.26+0.08B 0.30+0.03C

Ecological dominance

[F—fF AR KRG FHFR R 2R B3 (P <0.05)
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HI AR (R =0.6615,P <0.001,n=150) , i 5 75 25 W2 1Y 55 BEAHSCR B2 (Fr A2 . R? =0.0719,P >0.05,n=60; K2 R =
0.0059,P >0.05,n=150; BAJZ . R*=0.0945 ,P >0.05,n=150) ; HEERIT AR BEREVE REMLAT , S AR SRR 2 T R
St I HAHSE (R? = 0.6585, P <0.001,n=90) , I 57 A JZ 35 FEAHOEA B35 (R* =0.0059, P >0.05,n=90) ,
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Fig.2 Relationship between vegetation coverage and bare rock coverage rate
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MBS ) 36 FE 20 2 N RN LE AR, AU M | 18 RV Sl A R R e BR8] 37 58 o 15 XS [ 3 B B
BEE BRI A BRSPS RV R 5 5 ) 0T ) B A B I R s s
Wy BT 5 BE ARG (<30% ) , FERH R IZAE B RGN A A RE R (>85% ,3 1) | R HET IR A SR AR, B i R 1
TR T . T HUE M B AOTE TR M 55 B 3 40 5 (83.99+5.99)  (HIETE AN [R] 2 VR BOUAR 1% 36 B2 AR AL AR A, T TR P46 I 1] Yk %
TEARJZ FIEA 2 B 35 52 100, 34 H 0.0% A1 7.17% 4R & 5] 73.33% 1 46.57% , {02, FAJZ 36 8 W38 R I, P39/ 71.70%
FEZE 4.07%, BFFEIE R IR, A6 AV M X 0 AN R B R B BE v, 5 A R R B 5 M A %) 6 35 B 2 A 0 3 I BRI G (R 5 AR T
R BEASCHE AN BR , RAE A AR 81 b 5 A IR R R B 56 A N, BRI USRS R F 30,
HESHBEVE 45 )2 36 BE A B4R

HRMIR R A B IREh S SEAE A ZRERE T R IR SRR R L A XA [R]E R B BBV B0 SR S RS [
FEA T B, A W B e, - R (0 7 5 I, D6 IR R AR A AR A R 2, A B A 45 ) R Ok TR R BB
SRIG AR S /N E S RO R M IR B R B S RASEH SRR R 2 SR AR Y R A, O
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v B TR RE SR, JE U AR IR A% A A R B R IR AAT 26 2%, BEE E NEE S OB N, BRI 25 PFAS B — 2D s A Fe R
PRI E S A3 A5, SR, TR TR CAniscfo) st = RS BT, BORBEA AT DU R R AR S i . ABFTE P iy
AN RN AR Z BT LA S R R AR S R, SCHE R A5 LU PR 2 BITRRE  vh  f BE A e g O TR AR I O DL S o S BERl , n
HRIRR EELLEL R b8 SR SeE: IR AE B T X SO A OGS B A7 A S IR 1Y T SEBE A ), A A VR
5 1R AN TR BER BT AR AL I A5 B (0 AR, TT LA Ry A48 55 D Tk B TOURR AR 9 1K, IR AR R, S i e
PRI AT 53 a8 55 9y B S5 1 (LA THOR il = 1) (L P B B, 45— B B A el A (] 00 RE AR 4 3K 3l o R0 S B o 2 26 1% 119
TR 7 1) MV JE BT 30 I 1, A vy TOURR Aofbe ==, Rl o R SRR o 1) w2 8 R TR AN 3 AL 9 5 R P B S48 e, S5
IR X R AU

VFZ O TEFMT | A ARLR 10 I ] SR R R, BV T 0 o 22 R P 51120220 A BRI, LR A T DX [ B B
A2 ZREMESTEARZS TR 6 0 K AT, BEE AR R A AR IR BEVE I Fh 1 S RETER
BOM L BERRBT 2 ABEFEEE RS Z AR AL AR 2 22 Rk S AR (1 A PER IR AR . 7E AT A
HEPA AINTRARHN LB S R o B AR T2 B = TR LA RE AN B e o, LR A/ 5 HEAR 2 9 =5 T JEE LU/ TR AR B ok, 1
BEBT Bdie/ N s Fe A2 B9 R LA/ N AR R, SR 0T [ s AR [ J2 U 4 0 o 22 R i ORI 49 20 B2 15 B0 AN 56 4 B I 1o it
Tl QA T ey, 2 2SI 3808 AN 7 e it A LA A8 T 1) 305 T Dk 2> (L, B A8 O 1 35, (0 38188 I IR/ N R A 0 = )
& PRI K e AR A i MO B i R R+ WY, TETSRRAE FNPR R UIBCR (Y, REACREVR B B B E 2 1
SR SRR IR, FEAE) A KB, SRR AN B T AR PG RS S T HEZ R A K I
AT AR SRS R R AR RR ) b F e s . B OIS, BRI T — L8 B R EAR T I A 2 ke st 5 A
O RRER LB (41.03£10.84)  HAEARJZ FMEAZ I ZREVERAR . DR R U] 1 R R e 9 DAL A8 AT 51 32 3 4 56 AR A 748
b, FBALRE LA R B2 s
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