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Niche dynamics of main populations of plants communities in the

restoring succession process in Horqin Sandy Land
ZHANG JI—YI , ZHAO Ha-Lin, ZHANG Tong—Hui , ZHAO XUG—YOHg (Cold and Arid Regions

Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China). Acta
Ecologica Sinica,2003,23(12):2741~2746.

Abstract: In this paper the niche dynamics of main species were studied with 6 types of grassland
community sampled in the process of vegetation restoration in Horqin sandy land. Our results showed that
there are obvious succession stages in the restoration process and that each stage is marked by a typical
community , which is dominated absolutely by one species with the largest niche breadth in the community.
The changes of niche breadths in the succession series properly reflect the population dynamics and can be
a indirect measurement for population dynamics. Agriophyllum squarrosum. Bassia dasyphylla, Setaria
viridis, Artemisia halodendron, Salsola collina and Cleistogenes squarrosa are the dominants of
communities, of which the succession time is lyr, 3yr, 5yr, 12yr, 20yr and 30yr, respectively. And
dynamics of their niche breadths are respectively as follows: Agriophyllum squarrosum is 0. 6225—>0. 4889
—>0.0511—>0.0268—>-—>-, Bassia dasyphylla is 0.1012—>0.5184—>0.4823—>0.1402—0. 3482—0. 0920,
Setaria viridis is 0. 2481—>0. 4908—>0. 5575—>0. 4444—>0. 1953—>0. 197, Artemisia halodendron is 0. 0367—
0.2267—>0.3132—>0. 6472—>0. 2680—>-, Salsola collina is 0. 0667—>0.1594—>0.2318—>0.3321—>0. 4833~
0. 3861, and Cleistogenes squarrosa is -—>-—>-—>=-—>0.1104—>0.5721. Higher niche overlaps may be the

results of patchness and heterogeneity of suitable habitat, and also reflect the instability and transition
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state of grassland communities in the succession process.
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Table 1 The niche breadths of main populations in grassland communities with different succession time in the restoring

succession process

Succession stage Mobile sandy dune  Semi-fixed sandy dune  Fixed sandy dune Total breadth

Succession time(a) 1 3 5 12 20 30 of niche
Species BL BL BL BL BL BL BL,

Agriophyllum squarrosum 0.6225 0. 4889 0.0511 0. 0268 — — 0.7936
Setaria viridis 0. 2481 0. 4908 0. 5575 0. 4444 0.1953 0.1970 0.9422
Bassia dasyphylla 0.1012 0.5184 0.4823 0. 1402 0. 3482 0. 0920 0. 8130
Salsola collina 0. 0667 0.1564 0.2318 0. 3321 0.4833 0. 3861 0. 7587
Corispermum elongatum 0.0667 0.2667 0.16430 0. 3664 0.5014 0. 3664 0. 7890
Cynanchum thesioides 0.0833 0.2169 0.2788 0.2222 0. 3556 0.0771 0. 5599
Artemisia halodendron 0. 0367 0.2267 0.3132 0. 6472 0. 2680 0. 8010
Digitaria ciliaris — 0. 2667 0. 2945 0.1111 0.1200 0. 2454 0. 4948
Lxeris chinensis — 0.0799 0.5186 0.1259 0.1814 0. 0372 0.5705
Eragrostis pilosa — — 0.0714 0.1023 0. 5400 0.6374 0. 8447
Aristida adscensionis 0.1429 0.1072 0.1432 0.2789 0. 3608
Lespedeza davurica — — 0.0714 0.1025 0.1111 0.1913 0. 2541
Melissitus ruthenicus — — 0.0714 0.2107 0.0763 0.0762 0.2472
Messerschmidia sibirica — — 0.0324 — — — 0. 0324
Euphorbia humifusa 0.0214 0.2222 0.4063 0.1024 0.4748
Pennisetum centrasiaticum — — — 0.2873 0.1333 0.1018 0.3327
Aneurolepidium dasystachys — — — 0.1111 0.1833 0. 0333 0.2169
Euphorbia esula — — — — 0.0452 0.0785 0. 0906
Artemisia frigida 0. 0600 0.1579 0.1689
Chloris virgata — — — — 0.0333 0.4163 0.4176
Phragmites australis — — — — 0. 0844 0.0333 0. 0907
Allium spp. 0. 0756 0.1952 0.2093
Tribulus terrestris — — — — 0.0333 0. 3275 0.3292
Chenopodium glaucum — — — — 0. 0333 0.3671 0. 3686
Artemisia scoparia — — — — 0.1256 0.2721 0. 2897
Cleistogenes squarrosa 0.1104 0.5721 0. 5827
Mean 0. 1750 0.3013 0.2202 0. 2225 0.1937 0. 2279 0. 5557
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Table 2 Average of the coefficients of niche overlaps of main populations in communities in the process of vegetation

recovery

Succession stage X
& Mobile sand dune

Semi-fixed sand dune

Fixed sand dune

Succession time (a) 1 3 5 12 20 30
Average of the coefficients of _
. 0. 2285 0.3473 0.5177 0. 4465 0. 3530 0.3369
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