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Response of spatial heterogeneity of grassland communities to
different disturbance regimes in typical steppe of Yunwu Mountain
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Abstract: [Objective] The study was conducted to explore structure and spatial heterogeneity of typi-
cal steppe communities in response to different disturbance regimes (fencing, grazing and burning) in typi-
cal steppe on Loess Plateau using Yunwu Mountain as a case study. [Method] Based on power law, the fre-
quency,abundance, coverage, height and aboveground biomass of species were measured to analyze spatial
heterogeneity in different grasslands (grazing,fencing for 23 years and 5 years after burning). [Result] Dif-
ferent disturbances changed the dominant species of communities. The dominant species of fenced commu-
nities were Stipa przewalskyi, Artemisia sacrorum and Elymus dahuricus. The dominant species of the

grazed communities were Carex aridula , Artemisia scoparia and Thymus mongolicus. The dominant spe-
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cies of the burned communities were Artemisia sacrorum , Stipa przewalskyi and Carex aridula. Under
different disturbances,the spatial distribution of different populations in grassland communities had good
concordance with power functions,and all had strong spatial heterogeneity in actual distribution. The spa-
tial heterogeneity was species specific in different disturbance regimes. The order of the spatial heterogenei-
ty in these three grasslands was grazed grasslands (1. 258 6) >burned grasslands (1. 002 1) >fenced grass-
lands (0. 485 3). The uniformity of fenced grasslands was higher than grazed grasslands and burned grass-
lands. The species richness and Shannon-Wiener diversity index in fenced grasslands were significantly low-
er than those in grazed and burned grasslands,and the Pielou evenness index in fenced grasslands was sig-
nificantly higher than those in grazed and burned grasslands. There was no significant difference in the
Simpson index. [Conclusion]) In typical steppe on the Loess Plateau, grazing and burning improved the spa-
tial heterogeneity of communities,and significantly changed the spatial heterogeneity of different plant pop-
ulations.

Key words: typical steppe;plant communities; power law;spatial heterogeneity; Yunwu Mountain
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Table 1 Characteristics of community species composition in typical steppe of Yunwu Mountain under

different disturbance regimes

Fak prR=2 ) Fh H 5 % Occurrence frequency
Family No. Species T Grazed 3 F H#i Fenced Ak BeHh Burned
1 K42 Stipa grandis 0.21 0.12 0.23
2 HH 43 Stipa prrewalskyi 0.11 0.91 0.91
3 K EK4EFSF Stipa capillata — 0. 06 —
frfjiieae 4 BB OR Poa subfastigiata 0.92 0.14 0.11
5 P Elymus dahuricus 0. 56 0.67 0. 27
6 F A Anthoxanthum nitens 0.07 0. 25 0. 39
7 R 155 Cleistogenes squarrosa 0.49 0.02 —
8 HZENTEBY Saussurea alata 0.03 0.11 0. 04
9 B4 Chrysanthemum lavanduli folium 0.22 0.72 0.71
3R I .
Compositae 10 3% 8 Artemisia sacrorum 0. 20 0.76 0.96
11 ¥ EBE Artemisia scoparia 0.96 — 0.13
12 K Leontopodium leonto podioides 0.67 0.48 0.27
13 [o] R ZE ) i 46 Heteropap pus altaicus 0. 69 0. 34 0.08
o 14 W BT Oxytropis ochranthd 0.45 — —
iﬁtminosae 15 P B YL Thermopsis lanceolata — — 0.05
16 LMWk S Vicia multijuga 0.12 — 0.02
17 MM 3% Viola dissecta 0.17 0.32 0.49
B3R Violaceae 18 LA T Viola philippica — — 0.03
19 T FE B 3E Potentilla bifurca 0.18 0. 45 0.78
Rk 20 FHEZ i 5% Potentilla freyniana 0. 37 — 0.10
Rosaceae 21 V911 ZE B2 38 Potentilla sischanensis 0.58 0.03 0.01
22 B BZ B ¥ Potentilla acaulis 0.49 0.05 0.02
fBIE R 23 £ Ik WA Scutellaria scordi folia 0.05 0. 65 —
Labiatae 24 B Thymus mongolicus 0.98 0.21 0.29
e HHARL 25 k3 BT Gentiana dahurica — 0.01 —
Gentianaceae 26 - IH Gentiana squarrosa 0.77 0.01 0.03
Hi 75 £} Thymelaeaceae 27 T Stellera chamaejasme 0.28 0.03 0.08
B4R Liliaceae 28 By 4k Allium ramosum 0. 06 0.08 0.23
VLRl Cyperaceae 29 FTHEE Carex aridula 0.99 0.53 0. 89
B RRF Campanulaceae 30 Mt vbZ Adenophora capillaric — 0.31 0.29
31 KA 2 Adenophora stenanthina — 0.21 0. 37
&Rl Polygalaceae 32 & Polygala tenuifolia 0.68 - —
JBIE Rl Labiatae 33 EAEHE T A€ Dracoce phalum heterophyllum 0.01 — —
+ %4} Cruciferae 34 Wl 3% Torularia humilis — 0. 04 0.01
P45 5L R} Rubiaceae 35 ¥ T3 Galium verum — 0.28 0.18
36 L8 9 Bupleurum chinensis 0.31 0.03 0.09
AL Rl Apiaceae 37 HIR A Sphallerocar pusgracilis 0.02 — —
38 W % 2k 1 Carum buriaticum — — 0.11

= " REYFAAAE
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Table 2 Diversities of plant communities in grazed,fenced and burned grasslands in typical steppe of Yunwu Mountain

TH v 25 (]

Shannon-Wiener
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TR Grazed 1.258 6 14.4+0.7 a 2.30540.073 a 0.848+0.014 a 0.806+0.018 b

5 H #b Fenced 0. 485 3 11.44+0.4 b 2.04440.041 b 0.80740.024 a 0.84940.015 a

KBeHh Burned 1.002 1 15.340.5 a 2.23640.063 a 0.84140.011 a 0.8104+0.023 b
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