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Abstract The vegetation was investigated by the method “space substitute time” in and around
Longgang Natural Reserve,southwest Guangxi from Oct. 2001 to Aug. 2002. The species diversity
of Karst plants at different phases of succession in the survey area were analyzed with species
richness, Shannon-Wiener index, Simpson index.Margalef’s index in the layers of tree,shrub,herb
and community. The results are as follows. With the development of succession, the rare light
species are substituted by the abundant shade-tolerant species in herb layer. The species diversity of
herb layer increases with progress of succession,but there is a small peak value in phase of shrub-
herb. The species diversity in shrub layer reaches maximum in phase of vine-shrub,then apparently
declines in the pioneer of phase;but rises again to some extent in sub-climax and climax phase,and
the species diversities of herb layer in sub-climax and climax phase have no much different. Since
coexistence of light trees and shade trees in sub-climax phase, the species diversity in tree layer
follows the laws of pioneer phase <sub-climax phase and sub-climax phase > climax phase. The
species diversity of community in the survey area doesn’t increase with progress of succession, but
reaches maximum in sub-climax phase. The shrub layer doesn’t only grows shrub,but also grows
young trees and seedlings in sub-climax phase. The species diversity of plant community at different
phases of succession follows the laws of shrub layer>herb layer and shrub layer>tree layer.

Key words karst vegetation,succession ,diversity of species

HREFEWERA SHBERN 4% 347 KENHA, JEERRRABIT A « ¥R,
km ), REAZUR FEFERBAMEE (GHRE (D AR TR, R Em SR B R
WEBE 640, BARSLI . REBKBXE  HEWH. O SHESHE HARNE, HH.
MR E AL 137 T k' EEAAERM )T E MR- W NRE. D MR SR ERRAES
AN, BERRENAEGRALK. RESE  BIEEERL, SFRRMG. T HEREAX
WAL TR T, TRER . WIS, bH
e B F SR AR AEE. Bl THRARESREY
*EXARPEES S KB FE LB AP ATA (30069005, EMEEE . BT THREE M. I I SRk AT LR K

HHEC 0135026),
JEMAE 20034280 FI0EF 1M 63




IR ANR T, R XBXERESERE™HR
th, Bl EMESEI. B EEREEYEZHES
=MREAR AP LZ— KEBEHNREKBRRY
X2 E S ZEHA/SA LB E 2 LR R E R
K HEVESZFRETE MR EELMETTRAK,
FEHARAARBHRESEY . ZRP X EEAL#
XEEFHEBEEZEARRUEERYENEENE.
KNMNAEREZEAREHEHEEN AFESERR
PREFBOME AR EEHE T ERENERNEY
HE MR EAm AR K AGEEANER N ERIHH
BHEYEFS A A BHBEM R RFEA R4
HIRHKHE
1 ARMEBABREWRRAE
1.1 BAER

HEMRIEHMNARERFPREERIK
B ABEHEBEHT. FRBRARP X BMEFL
AT EPGALEREEN AT — R m K AR
B, MG N 106°42'28"~107°04'54"E, 22°13'56"
~22°33'09"N, BEMA 101 km?, & FIL#HrE#. 8
BRRL AV M, A 7 AR 2 R 32 Oy e A2 b B A A
HEHE, ZKAMFERIE, FHKRB22CUER
BEXTITA BAPAFHRBBICUL, FRER
B’ 37~39C, Z10CHBE N 7 344~7 930C, LFE
BiAik 351 d A B, FFEHREAKE R 150~1 550
mm, EEAE 2 043 mm. B/ 890 mm., {£IFX B
THEFERF =KL, —BA9M T 350~400m LA H &Y
IHTRAR A L sb g A K+ R4 T LUk sl
EAAKE, tIEBEBEER 108 ~20%; = B4 TF
FHMEESY A AK LY. TEEEEMR
100% . RIPFXHEPX ZEER P, LHREHED
XAMEGEBAYXANLERAR, mXRB., LE
TR, R, BF g8 %,
1.2 WRFZE
1.2.1 ¥Fsh#AE

MBI HREEEHBEESEN ETERE, RITT
2001 4F 10 A % 2002 4 8 A REL LA % AR & 6 (5] B4
FEEISAREEN MR ST,
M RERBEAREEMBEMBERFITEAFERHE
REP R EHEAO®XEE, L1045, HPEHR
B 6 MNIEARMEM, 1 ERIENEH, | MERENE
Bl AEAE#S, BAH 1D 10mx20 m BT AR
FLARTAEREN. R R EEFENRBEE DR
20 mX30m KHEH, 5 6 T 10 mX 10 m B TR Hl
R R ERE I AN 10 mX 10 m, g %
BaE: (D SARMFANRE. ETH. BiE.
AHE; (2 EAMEAKEE. 5. %% O &
WHS. EIR. BE. HE. AL, g,
SHMERFRRE L,
64

1.2.2 £ AKELH

KHERBESATARE . EXBMERE,; EN
HETREABRESEAR EABEPIEA -EHEN
AL HERBESEAR., G EE BB
K, R BEARMERME. HEARX A

FAEYPEEBE=MHNEE+HTREE+H
X 43 BE 5

EANMEXHYEZRE= HMNEE -MHAXE
E.

ERUT 4 EHEEER "N ERY %
FEYE

(D YRFEES: By ER;

(2) Shannon-Wiener $8%1. H=— E PlnP,;

(3) Simpson #¥: D=N (N—1) / 2JNi (Ni
—1);

(4) Margalef’s $5%(. E= (S—1) /InN.

rEKXFH. N AR REFRBNE TN EE
HZHM; Pi R HENEZEHE: N A HWEE
H; S HERPTYME. WELERREK 2. RIEX
2 MBHEMT FHEYWII R S FERWEREELS R,
SEMSE X HEBHEEM TR, SRS
o XA R A g B R R B REEARAE
2 HASZBAHEESEENRRESST
2.1 REME

TN, sFHXIERRENERFXAER
i, — R . — MR, — R A SR AR S B
TR FEFARKL. FREM. L ERFHNREERY
BARZHEAMFEE AR B b TERX %
=ED, LEE, FRKEE. FEAMEEIRIRE.
WBHERKTREEEAENL. WREBIHRRRE
fa, PRER AN EE.
2.2 HEMHE

Bt RERULEREANTHRERT, &
TR —FEAELRER. WM. 8% Plumbago
zeylanica) | Pt £1 &) (Ageratum conyzoides) %, 3R fg —
L Z iR SR EAEY. fl . KHLE
(Eupatorium odoratum), & 5 3% 5 (Microstegium
vagans) , [ % (Cymbopogon citratus) % , §E 98186 W &
HANMELSHREHEARAERE FFERIMBBE.
2.3 HREANER

TEENFERRD —Ertl, BRI & M4H
TEAEYEESHHRBRETRESY RO R
4% 8 —E WM&, — S Eem M EREREY T
B, @ a0 i 9F it (Desmos cochinchinensis) . W £ ¥
(Randia spinosa) . 3% J\ % (Randia sinensis) . Fl ot ¥
& (Urophea anceps), &) W J¢ Il B (Dracaena
cochinchinensis) %5 — S HER4S T BE RN (BT

Guangxi Sciences,Vol. 10 No. 1.February 2003



1 BHEAXWR
Table 1 Basic conditions of sampling sites
s WEE B % [i5g2 ¥R 3 [ BERE BEEMR L
Plot no. Phase of Elevation (m) Size (m?%) Slope/® Aspect Coverage of Dominant
succession community/ % species
EABE AR
Qi Herb phase 295 100 30 East slope 100 Mv. Eo
EEMANBR Y 4
Qz Shrub and herb 233 100 15 East slope 90 Mv
EAN B A6k
Q3 Shrub phase 215 100 5 North slope 95 d
SHEHE Adb
Q4 Pioneer phase 525 200 50 Northeast slope 85 Bh
W TR Bt Bt R
Qs Subclimax phase 310 600 18 East slope 90 Br. Gp
Totk B B g4
Qs Climax phase 358 600 28 West slope 85 Bh, Cs
Ti Ak B BY [ifFi 4
Q7 Climax phase 195 600 25 Southwest slope 95 Bh. Cs
TR B BR o - 2P .
Qs Climax phase 218 600 10 South slope 90 Ce
T AR B Bt b3k
Q9 Climax phase 300 600 15 North slope 95 Ld
Q10 T 5% B B 264 600 5 i 95 Ce

Climax phase

South slope

* Bh: 80 K Burretiodendron hsienmu; Cs; Fl & K Cleistanthus saichikii ; Ce . B 4= # Cephalomap pa sinensis; Gp: H 3k # Garuga
pinnata; Ld: F ¥ R AKEF Litsea dilleniifolia; Br. MK Bischofia racemwsa; Mv: 84 FT Microstegium vagans; Eo; ¥

PLE Eupatorium odoratum; Cl: I8 K Clausena excavata

£2 ARAREMEHDEENDFHEEE (S). Shannon-Wiener ¥ (H). Simpson ¥ (D), Margalef’s #§¥ (E)

Table 2 Species evenness (§), Shannon-Wiener index (H), Simpson index (D), Margalef’s index (E) of betanical communities

at different phases of succession.

e 3+ K2 Tree layer 7% A 2 Shrub layer # A 2 Herb layer % Community

Plot no. ¢ H D E S H D E s H D E s H D E
Ql = = = = 21 2.780 14.126 3.775 4 1.312 3.521 0.566 25  4.092 17.646 4.341
Q2 - - - - 20 3.161 22.365 5.096 5  1.534 4.492 0.755 34 4.695 26.856 4.341
Q3 - - - - 43 3.372 6.278 7.927 2 0.675 1.941 0.189 45  4.407 8.219 8.116
Q4 9 1.880 4.887 1.403 22  2.568 0.533 3.964 13  2.326 8.785 2.265 44  6.783 23.215 7.631
Qs 30 2.809 10.695 5.084 31  3.216 23.576 5.662 4  1.307 3.507 0.566 65  7.332 37.778 11.313
Q6 15 2,186 6.913 3.156 23  2.779 12.690 4.152 3  0.914 3.022 0.377 41  5.879 22.625 7.686
Q7 12 1.784 4.023 1.929 26  2.889 12.510 4.718 10  2.126 7.895 1.609 48  6.799 24.428 8.346
Qs 14 1.856 3.733 2.104 24 2,710 9.036 4.341 16  2.356 7.236 2.831 54  6.922 20.005 9.276
Qo 19 1.961 4.286 3.331 20 2813 11.589 5.285 18  2.667 12.490 3.209 66  7.441 28.364 11.824
Q10 9 1.687 4.128 1.403 27  2.818 11.758 4.907 20  2.846 16.095 3.586 56  7.351 31.982 9.896

AR B A B A B B B Y (] S SR B
LS A R A A KBRS o 4 O 98 0 A
E XN BB NRERR A RE KR LA,
2.4 MAEEMSRBHEEEERR

HMTEANERSEK . FHXE. BESFE
F#— S RBNE, - EHENH O EFRE K
. £ & B (Ormosia hosie), IR 3 ¥ (Deutzianthus
tonkinensis) . ¥ g Y& (Hainania trichosperma) . 81 2 H
4 (Pterospermum heterophylium) % X BB .k
J& 4K T , FRPE B TR A R AE K, BT IR LA T AR
2.5 THHRBEEME

BT BEPE AR B A L A AT B BB BRI

JEFFE 2003528 HBI0KFE 1M

Fohatw B PR, Bl B4R
(Muricococcum Wl K (Burretiodendron

hsienmu), W A& K (Cleistanthus saichikii) ., 4 2% ZF
(Garcinia paucinerkis) FERME WD T EENE
FEIRIET B A . B I 8] B9 HE£% , 53 26 rh P4 R B &4
WHMERKBARTEAR, SEANE LRZ, T HEER
HEERNIERSIERMENEXRX BEESFE
B HRTRAMBHEAMEREY . Z . BENH
WEERTERT .

DIERrR R R EAESEEN EEN B BES
PRESR T, T AN TR ARRMENL, HE
EHHRAEELRBZ,

sinense) .

65



3 EEEEREENEY S HEMEE
31 FEHEYBRERENRESEYF B ESSE
K1HEAE R EAREESNBEELR
KI¥ FhE & B . Shannon-Wiener 8%, Simpson 1§ %
5 Margalef’s i $#8 52 Bt it A B M\ B Bz 1] 3 25 A B
BEARZEEREN. 25BN BRNAFRER. R
ERALEMEERFOANETEARNEZEMEE b
HEad XREANEEERX B T8RS W ER LR
By BEREN XHES RN AT EAREAYE D K
MPRLERX BN BRY R SRR R
BB, TR B KA R S v s . {15 —
BEHEMEMRA. BRI m: 2 7 EN
Brec, AN, —SHEERERET. EXEL
M SRR, RS REE B BT AT . SRR HOR R A
L WR S0 . B T 6 AR P BT B IR R A R E AT K M
= LEm TR ERE R AELESETA
R EA YK /NRE, B U RS ARSI,
WIHREEHEN R (LAAWMSERA ST 5K
BE UBA SRS WEAZZHEELRTREER
HIEPNBEL THREFICE R . 5 vh RIB ™
HBRAWEREKE, HEAREBREZ . EAEYEN
W THEUER., MR ZHERKRE.

EZARURi R4
o S B

Biodiversity index value
=

th
T

[=]

1 2 3 4 5 6 l 7 I 8 ‘ 9 ‘ 10‘
FE3h % Plot number
K1 WARYHEEEREELLE

Fig.1 Cowparison of bivdiversity index of species in herb
layer
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Fig. 2 Comparison of biodiversity index of species in
shrub layer
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Fig.- 3 Comparison of biodiversity index species of tree layer
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