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Evolution Characteristics of Plant Communities in the Karst

Area of Dolomites, Southeastern Guizhou Province
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(1 School of Life Sciences, Guizhou Normal University, Guiyang 550025, China; 2 Library of Guizhou Normal University,

Guiyang 550025, China)

Abstract: By employing the method of using space as a substitute for time and continuum index, we ana-
lyzed the plant species composition of sixty representative typical plots and the height, density, biomass,
Shannon— winner index, Pielou index and Simpson index of plant communities at the different succession
stages in the Dolomite karst area of southeastern Guizhou Province, in order to explore the evolution char-
acteristics of plant communities and get into the foundation for the natural restoration rules of plant com-
munities in the karst area of Dolomite. The results showed that; (1) the dominant species of each group
are composed differently, the substitution rules of the group are pioneer species, sub— pioneer species,
transition species, and finally replaced by the climax species. (2) The structural characteristics of height,
density and biomass of the communities gradually increased with the succession of plant communities, with
the range of change being 0. 58—9. 54 m and 585—3 145 plants * hm ? and 8. 45— 128.56 t «+ hm *, re-
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spectively. (3) The species richness of plant communities decreased with the development of succession

stages, and the number of species from herbaceous stage to climax stage decreased from 48 species to 10

species. (4) With the development of plant communities succession stages, the shannon-winner index in-

creased firstly and then decreased, from 3. 48 in herbaceous-scrub stage to 4. 73, and then decreased to

3. 46 in climax stage; The Pielou index showed a decreasing trend, with the highest being 0. 95 in herba-

ceous-scrub stage and the lowest being 0. 78 in the evergreen and deciduous stage; The Simpson index

gradually increased and reached the maximum 0. 10 in the climax stage.

Key words: plant communities; communities succession; dolomite; evolutionary characteristics; species

group; continuum index
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Table 1 Division results of community succession stages in each sample

T [ Bt Succession stages

L9 5 /CI{E The sample number/CI value

15 Code £ F% Name
e tro 41/164.42/179.43/152,44/168.,45/181,46/153.47/145.48/113,49/122.50/171,51/179
A AR BB Herbaceous stage 5519555185 51/183.55/100..56,/192.57/185.58/154..59,/192..60,/174
B TR R B B 28/252.31/236.32/232.34/258.35/208.37/232.38/276.39/219..40/281

Herbaceous-scrub stage

c AR E

Scrub-shrub stage

D WE %3 P By BE Shrub-tree stage 21/523.22/522.33/526
4% ) AR Bt
E Evergreen and deciduous

forest stage

F THU b 7% By Bt Climax stage

23/437.24/306.,25/360,26/433,27/404,29/372,30/309.,36/423

3/543.4/566.5/599.6/559.7/650.8/587.9/572,10/596.,11/566.,12/611,13/551,15/582
16/544,18/621.19/554

1/824.2/858.14/771.,17/776.,20/885
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The major species of various species groups

Table 2

Fh 4] SPecies group

{55 Code £ Ff Name

YA (EE D
Species(1V)

| SR

Pioneer species

TN Acanthopanax gracilistylus (23. 35%) . ¥ # Broussonetia papyrifera (20. 08%), T i &
Miscanthus floridulus (19.59%) R = Selaginella uncinata (13.41%) . B Hi Dioscorea op positifo-
lia (13.50%) Y5 & Cyperus rotundus (12.18%) & Iris tectorum (11.53%) SR HL Setaria viridis
(5.76%) \ZTii Plantago asiatica (4. 96 %) | i ¥ K Prinsepia utilis (4. 63%) #4AK Aralia chinensis
(4.38%) Eh KA Rhus chinensis (4. 08%) .5 3& Coriaria nepalensis (3. 50%) KAl E Impatiens bal-
samina (2.35%) %2 Stellaria media (2.22%)%

Wi B2 Rhamnus leptophylla (39.04%) & Cinnamomum camphora (28.27%) K2 A Cunninghamia
lanceolata (17.16%) LML Albizia kalkora (7.82%) ¥ K Eurya japonica (6.56%) 1128 Cornus

v
Il Sub- {A%%ﬁ) . officinalis (6. 54%) . W F W Liquidambar formosana (5. 56% ), & % 4% Schef flera octophylla
ubTproneer species (3.47%) Mili Diospyros kaki (2.92%) & ¥ Ficus altissima (2.81%) . & F(T Cam ptotheca acuminata
(1. 60%) 1351 Mallotus apelta (1.16%)%
MR A Choerospondias axillaris (36.41%) ik Kalopanax septemlobus (28.09%) [V 7R 343% Vibur-
num henryi (27.73%) kAR Quercus acutissima (21.22%) M Lindera communis (19.18%) 61z
o b ME Betula lumini fera (18.79%) FEIEAZ Ametotaxus argotaenia (7.56%) K25k Boehmeria pendu-
ik T ‘,TA( oo liflora (5.04%) JERE Camellia tuberculata (4. 26%) . 2= P K2 T Litsea pungens (4. 10%) M Fs
ransition species Cinnamomum bodinieri (3.99%) ML 542 Taxus chinensis (2. 83%) )| Lindera pulcherrima
(2.76 %) I Melia toosendan (2.03%) .55 #:# Rhus potaninii (1.85%) .4 %8k Hypericum monog-
ynum (1.52%) LB Pinus massoniana (0. 76% )%
TR Fil Wk Castanopsis sclerophylla (24. 80%) . VU B8 46 Dendrobenthamia japonica (23. 94 %) | B it g 4§
v S bf‘}l\‘ J‘, ST Machilus rehderi (15. 64%) , # .0 & & Michelia martinii (12, 78%) . /NM % 01 Ligustrum quihoui
ub-climax species (9.61%) . VU1l ¥ % Rhododendron sutchuenense (3.22% )%
[ 54k Platycarya longipes (41.21%) 22588 Castanopsis fargesii (17.22%) .7 S8 EHA Carpi-
Tk R nus pubescens (16. 82%) . 7 X ¥k Cy(lobalanopszs glauca (14. 73%) K& 4 Acer cinnamomi folium
Y Climj{ ipecies (13.72%) \## K Pistacia chinensis (8. 66 %) ¥ 2 K Schoep fia jasminodora (5. 48%) KM Celtis
ax species sinensis (3.57%) W Cinnamomum cassia (3. 47/) F3E Elaeocarpus decipiens (3. 41/)‘)\ M AT A
Photinia bodinieri (2.88%) %
xR3 HFEEHERMABMAR
Table 3 Composition of dominant species in different succession stages of plant communities
F 4l T8 B [ Bt Succession stages
Species
group A B C D E F
HAT P M. floridulus.
BH D. oppositifolia, B
I &R 1. tectorum. b H fﬂlﬁﬂt /l\ gra — IR B. papyrifera
C. rotundus, # = ¥, crastycus
S. uncinata
b It R 2= -
11 — ?f [e;z‘oﬁ;yllz — ¥AK C. lanceolata
MRE C. axillaris,
_ _ _ _ W K. septemlobus .75 o
I BE L. communis. 6 iz HE FEAE Q. acutissima
B. luminifera
WihiE C. sclerophylla M bt e g -
v — — — — BAE D. japonica, it @;;E’E@ M. r:hd(”l‘ﬁ
W A. cinnamomi folium s M.omartini
vV o o o [ T [ﬁ]ﬁ%ﬂcﬁ P. longipes. TR C. fargesii.z 5t
V. henryi HX#E C. glauca WEA; C. pubescens
R B BRI L S PR LR 1 AR 2, TR

Note: The succession stages and species group number are shown in Tables 1 and 2. The same as below
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LN E 2.3 EMAGEHERERRBMCNESE

O ik — 2 B TR AL S A ) B B R R L R 0 B0 % YR I B A 0 e £ 2 R LA T Y
3 FRW HOARES B B R SR E B LSRR AT e L R T R R S TR R L e AR
TR AR BRSO AL B g i A e A e e 1 7 L T T 0 e A
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2068 odt O % il 39 &

BV A v B B S B M o A X B A B HLME
4100 TR Al B SR Ab 3 25 45 78 5 A b e 2 L
(E AR R E) 50600, 10 7 B 7 88 1 0 L0 60 A3 2 7%
BB, 50 B Bl LT Bl it ok AR A o 0 3 L E
36 V0 s TEHE A RE V& 2 A o, ok e e A Y A Al R A
2 396 DR A UK TOUARG o 14 2 T MR A 3 0 e i i
PR AS A LA ] 2 o A ) A 9 R A
R NGRR3R (TR N C N S s i e 1]
FEAEAR AN 649 5C & L BRI N S5 4% T Al i) iR A
AR T A Ao 2L 80 457 1) 482 8 o O N A5 8V R A Y
P& i AR T ISV R dL il R i Bk 1
F 25 o 0 30T e DX A0 A 7 16 07 B O DO 7 4
G I M B3 R AE GV AR AU R (B D
2.4 BEBMBRBEEMHIENEL

F 22 5 30 DX AR A v 1 B B AT v A
fEEEA (R ) FAREE B BV A Y) O £ A
A BB AR A 5 AR R IR A R v e A L
SR i R 0. 58 my BE o I B BT 4R Y BLRE K
FEA o FEAR . A AN TP B B2 O 1. 85 ms DA
Ir 1 P B B 21 2 ) i AR B B o 00 S0 A i v
E BRSO R RN R AN WL A R

45 O—-1 =1l —&ll eIV AV

w W
S W O
T T T

HEME T F
S

Percentage of impprtant value/%
S & o

W
T

(e

BRI B

Succession stages

1 4% 38 7 A% 2 i 4 o {1 R B B sh A Ak

Fig.1 The dynamic changes of the important values

of each adaptation level species group with the

succession stages

JEE 1A AR AN R AL I 3 B B 14 e R A ) e o
6 1 4 A B B THUR A v [ B B P 3 JE O 9. 54
m, WY B 32 R DA RO L G R R
Ve W1 B X0 SR . AR A i R A R R A
v T BL BEVE RN BN B R 3 0 585
B e hme * 5 RERE AT P B B AR s B R
AHEVE 9 585 Bk« hm * B F H L fE i AK E B
3 145 Bk « hm * B8 729 5.8 A8 (H DA S bk
B B 2 U 1 v [ BOAE % o 5 52 T B 3, JE Vg
JERER] 1547 #k « hm *LFEAR T 20 2 4% AR A 9%
B B BEVE SR 8 B AR BN AR e RS H
RIS s R b B AR R R BN WA RIS 1 8. 45 ¢
« hm * B W Tt L B TR B K B Bl 128. 56 ¢ -
hm ™ JhiR T 25 22 7% B v A SRR STlk 9 K/ il
A TR I BEAE Wy 09 R/ DR E L X 4R B R v I AR
PERBET DI RE 2 FEMER A AU ME . 28 BT
TR TR AR W R Vi TR A R v R R AR ) o A
Wy e 4 TR ) A TR S R B A ) A i R A
AT 7 i B ) 2k e DR I B 5 R R R R O R
U] ELIZ W TN R 2 ) I AR B ) TR A
B BE .+ Hh T A ) A D P R TR .
AN TR L R R e R A e R R R
O EE R R N L BT R 2RO X R AR S RS
ZE T EN TR T ARIKRERE M Ee
A RUSE BB 9 OE 1 R S B e AR R A
2.5 BEERRENMREDSHEERLSN

HETE F R T R BRI Z R AR A 24
PEFR BN (GR 5D A 7 T VR 1 180 3 ) 2
JA ol Bk L A W) 22 A A i S X 0 B AR R AR T
A LA BT 00 T 1) A R U W e i A R AR
e 1) 25 TOURRE AR 86 1) A 5 7 1 R J o AR R 9 o B
H W) 2R A5 R i 32 20 5 48 RO DR A R
TS B B v 0 A 5 5 A AR AR 2 o N AR
KEyPFh g oA d o . R v B B, R0
it 1) 2B SR LA 2 203 L KR W A AR I AT W
I3 PR W) A R AR RO R B O 4. 73 W B O A

R4 BEREMBRBEEENFEHEL

Table 4 Evolution of community structure characteristics in various succession stages

7 B By Bt Succession stage

B b
Quantitative index A B C D E F
# Plant height/m 0.58 1.85 2.34 2.52 7.22 9. 54
%% % Density/(plant « hm™?) 585 1204 1432 1612 3145 1 547
H: ¥ Biomass/(t » hm™?) 8. 45 28.94 70.45 89. 45 123. 23 128.56
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Table 5 Changes of biodiversity in various succession stages
. - T Wy Bt Succession s
& REVERS b TH B B BX Succession stage
Index of community diversity A B C D E F
H: W) Z FEPE Shannon-winner index 3.48 4.73 3.82 3.78 3.73 3.46
5] 8 4 Pielou index 0.95 0.92 0.87 0. 80 0.78 0. 83
He 2500 3 $5 80 Simpson index 0. 04 0. 04 0.07 0. 05 0. 08 0. 10

—&— 345 BE$5 %4 Pielou index
—A— LW A F %0 Shannon winner index
—O— LA LR 4L Simpson index

N W A UL QN N X
S O O O o o O
T T T T T T 1

B FRE
Coefficient of variation/%
S

(=]

O B
Succession stages
B2 25 [ B 2 HF P 5 B30 A [ B B S AR
Fig. 2 The dynamic variation of diversity indexes in

various succession stages
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