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Abstract: The species-abundance pattern is an important reflection of community structure , which describes the distribution
and number /of different species within a community, and can better reflect the relationships among species and their
mechanisms. It is @ crucial way to reveal the nature of the community by tracing the mechanisms among species based on
species-abundance pattern. A typical grassland in Inner Mongolia was selected as the object to analyze species-abundance
patterns of the plant communities under grazing and mowing. Five niche models, the overlapping niche model (ONM)
niche preemption model ( NPM ), broken stick model ( BSM ), dominance preemption model ( DPM), and random
allocation model ( RAM ), were used to fit the plant species. The objectives of this study were 1) to determine the

relationship between species abundance and different land utilization patterns, 2) to explore the real distribution of plant
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communities under different utilization patterns by using mathematical models with different ecological significance, 3) to
reveal the typical grassland community structure changes under different land uses, and 4) to provide the basis for the
rational use of grasslands. The results showed that there were 33 species, 16 species, and 29 species in the mowing plot,
grazing plot, and enclosed plot, respectively. Compared with the number of species in the enclosed plot, that in the mowing
plot increased by 12%, while it decreased by 44.8% in grazing plot. The frequencies of the dominant species, Stipa
grandis, Cleistogenes squarrosa, Anemarrhena asphodeloides, Leymus chinensis, and Carex korshinskyi in the mowing,
grazing, and enclosed plots accounted for 88.33%, 81.47% , and 75.6% , respectively, of the total species community: The
optimal fitting models were RAM (X*=92.99, AIC=168.86, BIC=171.18) and NPM (X*=22.29, AIC=246.17, BIC=
250.27) for grazing and mowing plots, respectively, while the optimal fitting model for the enclosed plot.was NPM ( X* =
90.51, AIC=321.32, BIC=325.81). The model NPM had a better fitting effect on grazing utilization, and the RAM is less

consistent with mowing and use of enclosures.

Key Words: typical steppe; grazing; mowing; enclosure; species-abundance distribution” pattern
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Table 1 Changes of species composition under different use

YRl 4 i W Frequency/ % T A s BB Frequency/ %

Species AE A | Species AE e it R
Mowing Grazing Enclose Mowing Grazing  Enclose

KEF Stipa grandis 28.67  32.48  31.05 || #EX Scutellaria baicalensis 0.11 0.02

RERR T L Cleistogenes squarrosa 21.03  10.1 22.75 || ®NKHE Ephedra sinica 0.1 0.12 0.1

H1+): Anemarrhena asphodeloides 18.48 0.06 8.68 || JEFARL Thalictrum aquilegifolium 0.09 1.54

B Leymus chinesis 15.1 8.15  12.62 || HHF Thymus mongolicus 0.09

HHEALLE Carex korshinskyi 5,05 ' 30.68 0.5 || KK Artemisia sieversiana 0.09 1.21

JZE Chenopodium aristatum 2.35 1.08 1.05 || #5464 Allium condensatum 0.08 0.06 0.19

Wi Artemisia frigida 2.04 3.92 || KMk Kochia prostrata 0.07 0.44 0.57

$&B3E Salsola collina 1.65 0.41 2.3 Bl R & HILERE Heteropappus altaicus 0.04 0.02

WAL E Astragalus luteolus 0.84 0.03 1.35 || VKH Agropyron cristatum 0.03 0.1

EIRKBEAE Convolvulus ammannii 0.8 0.14 || #Z Chenopodium album 0.02 0.09 0.76

ntHE Allium tenuissimum 0.7 6.93 0.38 || JEH Gentiana scabra 0.02

W54k Allium rambsum 0.69 5.94 1.33 || #E Polygonum aviculare 0.02

HL.A#E Asiragalus galactites 0.59 1.4 || Hu57 Euphorbia humifusa 0.01 0.02

WHE Allium bidentatum 0.57 0.14 || M5 Trigonotis corispermoides 0.01 0.45

KEREE Chenopodium glaucum 0.37 1.31 5.33 || /NEFETESE Dontostemon micranthus 0.01

N5 )L Caragana microphylla 0.17 2.15 0.17 || VK4S Gueldenstaedtia verna 0.01

FLHUE Androsace umbellata 0.11 0.03 || B8 Carpesium abrotanoides 1.88

25 AL 7R AR I M oA i B

2.2 YR S 2 S R

FETICRCX Rl 2 R v R O A v BRI O 2T o B R 92,99, 78 5 R AL AP E IR AL, (AIC =
18.86 .BIC = 1.18) K1 FE e £t A9 S B ML 4 BC AR Y ( RAMY) | {H AR A0 AR 282 A0 20 o ABB RS ( NPMD) FR ) A
ZHM . NPM 1 AIC=174.52 BIC=176.86.

R DX 75 P i S5 BB () 40 5 R < AR A AR 5 1 SR NPML 1 R 7 (B B AR B/ (= 90.51)  HiZ
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AR BT A R 7 A 2R B R i R (% 2) . AIC Fl BIC {H AT/ IN(AIC=321.32 | BIC=325.81) , [AlFf
TE AT AL 38 3 P A B K 5 16 AR 00T B, XIS XSS A8 R 405 5 R A 25
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SRR (NPM) BORG B0 45 SR8 A (> =22.29 \AIC =246.17 BIC =250.27) , 3% /MY b it J7 45 S A8 WG R0 A FH
RO BRI A B R A A R AR,

R2 AEMERERMBIEER
Table 2 Fitting results for the five models

YT Wy Fhk Koy BRI A 45 5 Model fitting results

Community type Number of species Testing method NPM ONM BSM DPM RAM

JHL Grazing 16 KI5 oAy 92.99 422.69 268.98 579.34 129.14
AIC 174.52 182.02 170.1 187.14 168.86
BIC 176.84 184.33 172.42 189.46 171.18

it B8 Enclose 29 RT3y 22.29 458.88 325.85 552.95 180.14
AlC 246.17 306.91 279.02 296.01 248.69
BIC 250.27 311.01 283.13 300.11 252.79

A Mowing 33 KI5 oAy 90.51 770.05 557.59 680.67 191.4
AIC 321.32 357.11 332.69 356.11 323.73
BIC 325.81 361.6 337.18 360.6 328.22

BSM . Wifié A% %Y Broken stick model ; NPM ; 4= B S 5 45 8 Niche preemption model; DPM . e A S #E 8 Dominance preemption model;
RAM : B HL Fe A% Random assortment model ; ONM ; £ 2537 FE B4 K Overlapping niche model ; AIC ; 773145 S8 &2 #fE W] Akaike information criterion
BIC ; D1 -3/ B Bayesian Information Criterion
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SEARBUE — M FP A R K 2 5 2Z [R) BEAT IR, A1) 58 S A7 A, 228006 BT M RAS BE 40 o P G AE 25
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DL, FEHE A A 2SS 18] o, 4P 4 A 25 RS AT R B LU BE L i A3 CE) o A S0 rh BE VR PR BRI 2 |
Rt B IR R B A B RN S X A DX R S DX b BRSBTS RE Y 75% L)
b USRS AR R A A AR A, (ECHOM T T S i b e > , H s e 2 B (3R 1), Z2 0 i de
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