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Effects of fence enclosure on the plant community composition and niche characteristics in a

temperate meadow steppe
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Abstract: This study explored the effects of fence enclosure on community composition and niche characteristics
in temperate meadow steppe. The indexes Levins niche breadth, Pianka niche overlap and species diversity
were used to evaluate the degree of resource utilization by species and the intensity of interspecific competition
inside and outside the enclosure. It was found that: the fencing enclosure significantly promoted vegetation res-
toration of degraded grassland. The aboveground biomass and belowground biomass in the enclosure treat-
ments were enhanced by 255. 06 % and 51.06% , respectively. The species diversity and richness were enhanced
in fenced enclosures by 10.36% and 10. 34% , respectively. The two species with the highest niche breadth in
enclosures were Iris ventricosa and Leymus chinensis, with values of 0. 921 and 0. 873, respectively. In com-
parison, the two species with the highest niche breadth in the freely grazed grassland were Taraxacum mongo-
licum and Carex duriuscula , with values of 0. 912 and 0. 791, respectively. Our results clearly show that en-

closure by fencing is an efficient restoration measure that not only promotes species diversity but also improves
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grassland productivity. Compared with free grazing, fencing enclosure increases the overall niche overlap value
and inter-species competition of plant communities and their component plant populations.

Key words: meadow steppe; niche breadth; niche overlap; biomass; species diversity; enclosure
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Fig.1 The belowground biomass and aboveground biomass of plant community inside and outside the enclosure
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Fig. 2 The diversity, evenness and richness indexes of plant species inside and outside the enclosure
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dracunculus) . BB 3 (Potentilla bifurca) TS (Adenophora stricta) W) B BAG & T RIA2 AN A i ECHCRE
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FHE £ it 8 48 (Thermopsis lanceolata ) () 3 ZE{H b FIAZ 4 & 101, 23%.1759. 75%.209. 51% . 696. 40 % .
40. 09 % M1 29.75% .
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Table 1 Niche breadth and importance value of main species inside and outside the enclosure

pail Rzl A Y 4 #4% Niche breadth HEZH Importance value
Family No. Species FIRL Inside FEAZSN Outside  FAZN Inside FEALSM Outside
RAFR Gramineae Si EXE L. chinensis 0.873 0.534 27.915 8.903
S, Wn/REESFE S, baicalensis 0.530 0.507 3.026 6.089
Ss PF A, sibiricum 0.199 0. 340 1. 150 1.611
S KRR T 5 AL sibiricum 0. 224 0. 429 0.321 5.978
% Bl Asteraceae Ss ff /R A EEAE H. altaicuc 0. 200 — 0.319 —
Se Wi A, frigida 0.331 0. 100 0. 545 1. 688
S 2408 A, laciniata 0.681 0.496 11.716 2.832
Ss kALK S. komarovii 0.757 0.586 3.926 1. 645
Sy AR Artemisia commutata — 0.273 — 0.723
Sio MK AGA S, divaricata 0.294 0.252 0.754 0.617
Sy WY T. mongolicum — 0.912 — 2. 805
Stz WMHEE A, dracunculus 0.372 0.266 1.631 0.977
TRl Leguminosae Sis Pt #EAE T, lanceolata 0.163 0.149 1.274 1. 653
Sut W P8 & Vicia amoena 0.335 — 1.462 —
Sts g & M. ruthenica — 0.221 — 1. 626
Sis BIZEWIE A, adsurgens — 0.624 — 4,226
Bl Rosaceae Si7 TRTRK P. bifurca 0.422 0.426 1.277 0.786
Sig BMEER P. tanacetiflolia 0. 289 0.378 0. 656 0.671
Sty REBWEH Sibbaldia ad pressa — 0. 260 — 0.373
S0 MR Potentilla verticillaris — 0. 358 — 0. 699
PR Cyperaceae Suy SFEE C. duriuscula 0. 230 0.791 4. 555 36. 276
Soo HB®E C. pediformis 0.852 0.100 13. 943 0. 330
Z&28 ¥ Forb Sos SN Bupleurum scorzonerifolium 0. 231 — 0. 366 —
S YT Galium verum 0.418 — 1. 797 —
Sas Mt H3k% Pulsatilla turczaninovii 0. 664 — 3.288 —
Sas WS A. stricta 0.781 0. 339 5.611 0.246
Saz JERFEAR R T. squarrosum 0.719 — 4. 643 —
Sag Y124 Orobanche coerulescens 0.566 — 0. 691 —
Szo W 1. ventricosa 0.921 0. 320 4.986 1.910
S50 AT L. apetalum — 0.608 — 3.861
Ssi WK 5:3E Chenopodium glaucum — 0.179 — 0.678
Sz LW Plantago asiatica — 0.167 — 3.153

C=TRIR AR BB A — "represents that there is no this species.
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Fig.3 Correlation between niche breadth and important value inside and outside the enclosure
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