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Effects of different grassland use modes on spatial heterogeneity of vegetation in meadow
steppe. YANG Yang, JIA Li-Xin, ZHANG Feng, QIAO Ji-Rong, ZHAO Tian-Qi, CHEN Da-
ling, ZHAO Meng-Li* ( College of Grassland Resources and Environmental Science, Inner Mongo-
lia Agricultural University, Hohhot 010019, China).

Abstract; Understanding the spatial distribution of species in plant communities is important for
explaining community succession under different use modes. Here, we investigated the spatial
distribution of species and communities under three different use modes ( grazing, mowing, and
fence) in Hulun Buir meadow grassland in Inner Mongolia by using exponential function based on
field survey data. The results showed that the patterns of species distribution well fitted the law of
exponential function under all modes. Compared with control, grazing increased and mowing
reduced community spatial heterogeneity. The number of species with higher species heterogeneity
index than the community heterogeneity index increased under mowing and grazing. Mowing and
grazing increased or decreased species frequency. For example, the frequency of Cleistogenes
squarrosa was 0.010 in exclosure, 0.151 in mowing and 0.521 in grazing. The frequency of Arte-
misia dacunculu was 0.755 in exclosure, 0.132 in mowing and 0.028 in grazing.
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Table 1 Frequency of species occurrence (P;) and spatial heterogeneity index (&;) for main species under different use

modes
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Herp LiLy) RV 7E S SRR 05 i) RV E S SRR 05 T TRV E S Y

[LES (P;) (6;) (LS (P;) (8;) s (P;) (8,)
1 Sha 0.797 0.492 1 Sha 0.647 0.464 1 Sha 0.876 0.539
2 Ad 0.755 0.466 2 Le 0.568 0.404 2 Cp 0.686 0.464
3 Le 0.517 0.393 3 At 0.419 0.350 3 Le 0.573 0.432
4 Cp 0.270 0.255 4 Ct 0.375 0.296 4 Cs 0.522 0.385
5 Cd 0.243 0.237 5 Pc 0.284 0.248 5 Pt 0.319 0.270
6 Lf 0.233 0.234 6 Se 0.189 0.198 6 Ce 0.298 0.272
7 Ct 0.228 0.226 7 Af 0.154 0.181 7 Ha 0.222 0.221
8 Bs 0.199 0.205 8 Cs 0.152 0.165 8 Cd 0.145 0.174
9 Sch 0.157 0.169 9 Cd 0.143 0.176 9 At 0.135 0.151
10 At 0.141 0.158 10 Ad 0.132 0.161 10 Sch 0.108 0.134
11 Pb 0.123 0.139 11 Cm 0.128 0.153 11 Bs 0.073 0.138
12 Pc 0.116 0.136 12 Ke 0.126 0.143 12 Pb 0.057 0.087
13 Am 0.107 0.122 13 Pa 0.121 0.146 13 Sc 0.049 0.082
14 Tp 0.072 0.085 14 Tp 0.103 0.140 14 Ke 0.043 0.061
15 Tv 0.063 0.077 15 Bs 0.101 0.130 15 Cm 0.038 0.059

Sba, Stipa baicalensis( VW INJREN ) ; Le, Leymus chinensis (S ; Ad, Artemisia dacunculus (3755 ) ; At, Allium tenuissimum ( 474 ; Cp,
Carex pediformis( HBE) ;Cd, Cymbaria dahurica( 355 BINH) ;Ct, Carex tristachya( B %) ;Cs, Cleistogenes squarrosa ( FEFR2T- %) ; Pe, Pulsatilla
chinensis (4l 13k %) ; Pt, Potentilla tanacetifolia( eSS s Lf, Leontopodium fangingense( KGN ;Sc, Serratula chinensis( kALK ) ;Ke, Ko-
eleria cristata (V3 H) s Af, Artemisia frigida (Y37 ) ;Ce, Carex chinensis( 5 %) ;Ha, Heteropappus altaicus( FT/RZEMEESE) ;Bs, Bupleurum scorzoneri-
Sfolium (L&) ;Cs, Cleistogenes squarrosa( FEBET5) ;Sch, Stellera chamaejasme (JRTE) ; At, Allium tenuissimum( 41MH-24) ; Pb, Potentilla betonicifolia
(= ZB3R) ;Pe, Pulsatilla turczaninovii (M F3k57) ;Cm, Caragana microphylla(/NWERAE L) ; Am, Astragalus membranaceus( H-3k ¥ ) ; Pa,
Potentilla acaulis( EEBTWF) ;Tp, Thalictrum petaloideum ( JEFA®) ;Tv, Thymus vulgaris( H HB7F) ,
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Fig.3 Relationship between frequency of species occur-
rence (P;) and spatial heterogeneity index (6,) under dif-
ferent use modes
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Fig.4 Relationship between frequency of species occur-
rence ( P;) and regression residual (& ) under different
land use modes
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