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Tab.1 Field research sites of three different karst ecosystems
/m o / % / %
N: 24°51°E: 103°19° 1 789 20° ~30° WE 44.7 5
N: 24°50°E: 103°19° 1776 30° ~45° NE 36.4 46
N: 24°38°E: 103°20° 1927 35° ~45° NE 32.4 80
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Fig. 1 Species diversity indexes of the three karst ecosystems

(P=0.15)

( Gesneri—
aceae) . ( Selaginellaceae) ( Rosace—
ae) ( Paraboea neurophylla) .

( Selaginella tamariscina) ( Spiraea mar—
tinii)
21.7%15.0% 21.7% -
( Asteraceae) ( Poaceae) ( Bidens

pilosa) ( Heteropogon contortus)

13.3% 11. 7%

(1.48 £0.73) o
( Urticaceae) ( Piperaceae) ( Pol-
ypodiaceae) ( Pilea
hamaoi) . ( Pyrrosia lingua) (As—

plenium varian)
47.5% .62.8%  66.0%

(45.53 £15. 62,
36.59 £14.14) o

3.2

F=14.27 P<0.001; 2(b) .
11.17 £2.98 g/



168 34
m’ (6.04 +£1.03 g/ (A
m’) (P=0.117) ; =0.125 P <0.001)
(1.29 +0.44 g/m’) ( 3). 11%(7 )
1/4., 66% (40 )
3.3
(27 (8 )
( by 7 (5 ).
( 2). ( NMDS) ( 4
(42.8% -
60% 34.2%) (28.6% 20% o 3
22%) .
( 3a). (83%)
; 1/2
45% (ISA) 3
. ( 3b). ( 4) 50%(6
3.4 )
( MRPP) 3 5 2 .
P <0.001, 1.5
ok o Note: Different lowercase letters above the bar indicate significant difference between two

ecosystems( P <0.001)

the upper /lower end of the dash represent 1.5 fold the in terquartile range any point out of this range is outlier the upper /

lower part of the box represent the quartile the wider line in between represent median the “* “folating on the median line represent mean value.

2

(a)

(b)

Fig.2 Boxplot of species richness ( a) and biomass per square meter quadrat ( b) of vascular plants among the three ecosystems
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Tab.2  Composition of life form in three different karst vegetation ecosystems ( MRPP) A(P<0.0017*)
SD WP SF Tab.3  Effect size A with P ( <0.001***) values for MRPP
pariwise comparisons of vascular plants community among ecosystems
/ 1% / /% / 1%
0 0 0 0 1 2.4
0 0 1 4 2 4.9
0 0 0 0 2 4.9 0070777
0 0 1 4 5 12.2 0.1077 7" 0.0927 7"
0 0 1 4 4 9.8
3 14.3 2 8 3 7.3
0 0 0 0 1 2.4
1 4.8 0 0 1 2.4
0 0 0 0 1 2.4
2 9.5 1 4 3 7.3
9 42.38 15 60 14 34.2
6 28.6 5 20 9 22
21 100 25 100 41 100
4 NMDS (‘stress =15.4%)
Fig.4 Ordination diagram of species assemblages based
on NMDS ( stress =15.4%)
4
. 9
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Fig.3 The proportion of sun and shade species among ecosystems ( a)

and the proportion of species at different habitats ( b)
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Tab.4 Indicator species analysis of vascular plants community

among ecosystems

Indicator value

Species P

SD MF SF
Sida szechuensis 0.000 0.056 0.000 O0.212
Smilax ferox 0.000 0.000 0.047 0.347
Imperata cylindrica 0.000 0.111 0.000 0.052
Asplenium varians 0.041 0.030 0.561 0.001
Rhamnus leptophylla 0.100 0.000 0.000 0.092
Hedychium spicatum 0.000 0.000 0.023 1.000
Tripogon bromoides 0.177 0.091 0.000 0.056
Phymatopteris griffithiana 0. 033 0.000 0.000 0.509
Cynoglossum amabile 0.007 0.085 0.000 O0.136
Ficus tikoua 0.033 0.000 0.000 0.522
Millettia bonatiana 0.000 0.000 0.023 1.000
Cyclobalanopsis glaucoides 0.000 0.000 0.070 O0.198
Peperomia tetraphylla 0.000 0.000 0.419 0.001
Gerbera delavayi 0.000 0.056 0.000 0.188
Rubia oncotrich 0.014 0.154 0.005 0.034
Pilea hamaoi <0.001 0.000 0.650 0.001
Bidens pilosa 0.001 0.422 <0.001 0.001
Trachelospermum bodinieri  0.000 0.000 0.047 0.342
Fallopia multiflora 0.000 0.000 0.023 1.000
Pouzolzia sanguinea 0.000 0.000 0.186 0.025
Zanthoxylum scandens 0.033 0.000 0.000 0.532
Themeda japonica 0.067 0.000 0.000 0.133
Heteropogon contortus 0.046 0.299 0.000 0.002
Lespedeza juncea 0.000 0.056 0.000 0.198
Micromeria biflora 0.000 0.056 0.000 0.219
Arthraxon hispidus 0.014 0.026 0.002 0.860
Crassulaceae 0.000 0.000 0.023 1.000
Selaginella tamariscina 0.300 0.000 0.000 0.001
Pteridium aquilinum 0.013 0.035 0.000 O0.674
Dendranthema indicum 0.000 0.056 0.000 0.202
Sonchus oleraceus 0.000 0.056 0.000 0.204
Aleuritopteris duclouxii ~ 0.026 0.001 0.018 0.992
Anredera cordifolia 0.000 0.000 0.023 1.000
Digitaria sanguinalis 0.009 0.033 0.010 0.760
Albizia mollis 0.000 0.025 0.013 0.782
Spiraea martinii 0.433 0.000 0.000 0.001
Nandina domestica 0.000 0.000 0.070 0.230
Eulaliopsis binata 0.026 0.012 0.000 0.735
Achyranthes bidentata 0.000 0.167 0.000 0.011
Senecio scandens 0.000 0.000 0.023 1.000
Pistacia weinmanniifolia 0.000 0.000 0.023 1.000
Lonicera? japonica 0.000 0.000 0.070 0.222
Dioscorea arachidna 0.000 0.000 0.070 0.230
Sinocrassula indica 0.000 0.000 0.047 0.515
Pyrrosia lingua 0.000 <0.001 0.857 0.001
Clematis florida 0.020 0.000 0.010 1.000
Myrsine africana 0.000 0.000 0.023 1.000
Achyranthes aspera 0.000 0.000 0.023 1.000
Neolitsea homilantha 0.000 0.000 0.047 0.470
Lepisorus thunbergianus 0.000 0.000 0.488 0.001
Rubus mesogaeus 0.043 0.198 0.000 0.369
Ainsliaea bonatii 0.000 0.000 0.023 1.000
Ophiopogon bodinieri 0.000 0.000 0.047 0.346
Capillipedium assimile 0.000 0.056 0.000 O0.216
Stemona mairei 0.000 0.000 0.023 1.000
Paraboea neurophylla 0.205 0.000 0.090 0. 142
Dioscorea hemsleyi 0.000 0.000 0.070 0.221
Myrsine semiserrata 0.000 0.000 0.023 1.000
Hypodematium crenatum 0.000 0.105 0.001 0.024
Corydalis edulis 0.000 0.000 0.070 0.218
Eupatorium_adenophorum _0.001 0.003 0.178 0. 175

P

- Note:

Indicator values

and P values for significant indicator species are shown in bold type.
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Species Diversity and Biomass of Vascular Plant
on Rocky Outcrops in Karst Area

.12 .1 a2 .12 .3
ZHU Xijai SHEN Youxin' HE Beibei® WANG Dianjie HUANG Jin
(1. Xishuangbanna Tropical Botanical Garden of Chinese Academy of Sciences Kunming 650000 China;

2. Unuversity of Chinese Academy of Sciences Beijing 100049  China;

3. Stone Forest Scenic Area Administration Shilin 652211 Yunnan China)

Abstract: Vascular plants growing on rocky outcrops were surveyed at stony desertification ecosystems ( SDE)

manmade forest ecosystems ( MFE) and secondary forest ecosystems SFE) at Shilin Yunnan Province China. The
results showed that: 1) 15 species of 21 genera of 21 families 15 species of 25 genera of 25 families and 28 species
of 39 genera of 41 families were identified at SDE  MFE and SFE respectively. 2) The average biomass ranges
from 0.25 g/m’ to 12.09 g/m’. There was significant difference among the three ecosystems. A small number of
sun-requiring shrubs grew at crevices abnormally increased the biomass of SDE. 3) More than 75% of the species
grew at the stony cliff stony pit and stony crevice. Instead few plants grew at the stony terrace stony surface and
stony gully. According to the life form of monograph “Vegetation of China” the proportion of herbaceous species
accounted for 42.8% 60% and 34.2% of the total number of species. Followed by shrubs and lianas in which
the deciduous species were more than evergreen species. The number of shrubs was almost equal to the number of
lianas. Trees had the lowest percentage. 4) MRPP reveals that the assemblage of vascular plants existed significant
differences (A =0. 125 P <0.001) among the three ecosystems. Shannon index and Pielou evenness index were
characterized by MFE > SDE > SFE. With the increase of vegetation coverage the number of species increased of
which the sun species decreased and shade species increased gradually. The pattern of species ranges from random

distribution to uniform distribution.

Key words: Karst; vegetation ecosystems; vascular plants on rocks; species diversity; biomass; Yunnan



