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DYNAMICS OF SPECIES DIVERSITY OF COMMUNITIES IN
RESTORATION PROCESSES IN HORQIN SANDY LAND
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Cold and Arid Regions Environmental and Engineering Research Institute ~ Chinese Academy of Sciences  Lanzhou 730000 China

Abstract In this paper species composition and species diversity of communities with different succession
times were studied in restoration processes. Our results showed that species richness is 7 11 17 14 28 and
30 in the communities of which the succession time is 1 3 5 12 20 and 30 years while the species diver-
sity index is 1.458 8 2.6100 3.1084 1.6968 3.738 6 and 3.639 6 respectively. For life form compo-
sition of all communities along the restoration succession series annual herbaceous plants are dominant but
species number of perennials increases and the dominance of one species is more than that of annuals as suc-
cession proceeds. Species number of Chenopodiaceae is stable and their dominance in the community is high
especially in early successional stages. Species number of Gramineae increases continuously along the succes-
sion gradient and their importance in community also increases. Ecological dominance declines gradually
while community evenness increases progressively along with succession. In a relatively short time of 30 years
the environment of sandy land shifted successfully from mobile sandy land to fixed sandy land and species
composition and community structure improved greatly. This research provided test and sample for the possibil-
ity of vegetation restoration under natural condition as well as a practical pathway for the protection of biodi-
versity . The most important thing is to stop irrational use of land so that the natural ecological processes of veg-
etation recovery such as dispersal inhabitation and propagation can be accomplished continually under stable
environments.
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Species composition and dominance of communities in restoration succession processes

Restoration stage

Species Mobile sandy dune Semi-fixed sandy dune Fixed sandy dune
1 3 5 12 20 30
One year Three years Five years Twelve years Twenty years Thirty years

Agriophyllum squarrosum 68.075 0 28.021 0 0.692 0 0 0 0
Setaria viridis 16.914 0 30.814 0 12.919 0 3.7192 10.501 0 8.2411
Bassia dasyphylla 9.056 8 18.314 0 32.9100 4.8300 6.2557 0.962 5
Salsola collina 3.3936 5.553 6 16.417 0 4.0933 21.014 0 6.393 8
Corispermum elongatum 0.187 2 1.2337 4.453 0 3.193 6 4.8323 2.978 2
Cynanchum thesioides 1.4311 0 5.070 0 1.389 4 3.408 9 0.1511

Artemisia halodendron 0.943 0 3.7559 7.543 3 73.603 0 13.407 0 0
Digitaria sanguinalis 0 2.4218 4.1212 0.4923 0.605 2 0.4877

Sonchus oleraceus 0 3.336 7 2.690 0 1.4410 2.650 4 0
Eragrostis pilosa 0 0 0.386 5 0.264 7 3.408 1 10.421 0
Aristida adscensionis 0 0 1.1330 0.983 2 11.743 0 9.676 7
Chloris virgata 0 0 0 0 0.706 0 12.259 0

Cenchrus calyculatus 0 0 2.118 3 0 0 0
Lespedeza davurica 0 0.799 8 2.168 6 1.936 3 0.775 4 2.808 1
Melissitus ruthenicus 0 0 1.684 0 0 2.6356 0.429 8

Messerschmidia sibirica 0 4.080 5 1.8338 0 0 0
Euphorbia humifusa 0 0 1.890 0 0.461 0 6.470 3 0.2227
Pennisetum centrasiaticum 0 0 0 0.396 7 1.294 6 1.257 1
Leymus secalinus 0 0 0 3.1952 0.416 7 0.0429
Euphorbia esula 0 0 0 0 0.228 8 0.105 4
Artemisia frigida 0 0 0 0 1.963 3 1.644 8

Gueldenstaedtia stenophylla 0 0 0 0 0.071 6 0
Phragmites communis 0 0 0 0 0.923 5 0.457 4
Thalictrum squarrosum 0 0 0 0 0.5857 0.356 0
Kummerowia striata 0 0 0 0 0 0.056 8
Allium scenescens 0 0 0 0 0.253 8 0.89 0
Carex duriuscula 0 0 0 0 0 0.256 2
Lappula echinata 0 0 0 0 0 0.643 9
Olgaea leucophylla 0 0 0 0 0.050 7 0.017 2
Echinops gmelini 0 0 0 0 0 0.021 3
Saposhnikovia divaricata 0 0 0 0 0.1415 0.655 4
Potentilla bifurca 0 0 0 0 0 0.747 7
Tribulus terrestris 0 1.669 0 0 0 0.058 8 3.987 1
Chenopodium glaucum 0 0 0 0 0.687 4 6.853 8
Artemisia scoparia 0 0 1.970 8 0 0.880 2 2.850 4
Cleistogenes squarrosa 0 0 0 0 4.030 4 24.028 0

Sum of species 7 11 17 14 28 30
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Table 2 Lifeform composition of species of communities along the restoration succession serial

Annualpll;iil;aceous Blennla;]:;:tr:aceous Perenm?)ll a}:t:zbaceous Semi-shrubs Subsemi-shrubs
Succession time a
Ns Ds Ns Ds Ns Ds Ns Ds Ns Ds

1 6 99.06 1 0.94

3 8 92.11 1 3.34 1 3.76 1 0.80
5 12 83.94 1 1.97 2 4.37 1 7.54 1 2.17
12 9 19.43 3 5.03 1 73.60 1 1.94
20 17 70.77 1 0.83 7 12.21 1 13.41 2 2.74
30 19 64.49 1 2.85 8 28.12 2 4.54

Ns  Number of species Ds Dominance of species

3
Table 3 Family structure of species of communities in restoration succession processes
Chenopodiaceae Compositae Gramineae Leguminosae
Succession Number of Number of
time a genera families Ng Ns Ds Ng Ns Ds Ng Ns Ds Ng Ns Ds
1 7 4 4 4 80.71 1 1 0.94 1 1 16.91 - - -
3 11 6 4 4 53.12 2 2 7.09 2 2 33.24 1 1 0.80
5 16 7 4 4 54.47 3 2 9.51 5 5 20.29 2 2 3.85
12 14 6 3 3 12.12 2 2 75.04 6 6 8.56 1 1 1.94
20 26 10 4 4 32.79 4 3 18.90 9 9 33.02 3 3 3.48
30 29 12 4 4 17.19 4 3 4.50 9 9 66.38 3 3 0.43

Ng Number of genera Ns Number of species Ds Dominance of species
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Table 4  The species diversity ecological dominance and evenness of communities in restoration succession processes
Succession time a
Mobile sandy dune Semi-fixed sandy dune Fixed sandy dune
1 3 5 12 20 30
Species diversity 1.458 8 2.6100 3.108 4 1.696 8 3.7386 3.6396
. . 0.496 6 0.207 4 0.169 1 0.5456 0.094 7 0.104 6
Ecological dominance
Community evenness 0.5198 0.754 6 0.760 9 0.4459 0.780 0 0.743 9
5
Table 5 The similarity of communities in restoration succession processes
Succcession stage
N Mobile sandy dune Semi-fixed sandy dune Fixed sandy dune
Succession time a
1 3 5 12 20 30
1 1 0.9313 0.900 0 0.609 2 0.456 7 0.154 9
3 1 0.920 4 0.79717 0.640 0 0.4257
5 1 0.940 5 0.898 1 0.674 2
12 1 0.920 4 0.343 4
20 1 0.910 7
30 1
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