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Abstract: The Levins niche breadth and Pianka niche overlap indices were used to assess the response of plant
population niches to grazing, burning and fertilization in permanently fenced grassland of the Loess Plateau re-
gion. Species with highest niche width in fenced (control group) ., grazed, burned and fertilized grasslands were
Carex rigesaens, lxeridium chinense, Artemisia sacrorum , and Stipa bungeana, respectively. The niche
breadth of S. bungeana in different disturbance situations (ranked highest to lowest) was: fertilization (1. 362)
>burning (1. 244) > fencing (1. 088) > grazing (1. 026). The richness index for the same four treatments
ranked: grazing>>fertilization>burning >fencing. The average values of niche overlap of all the species and

dominant species ranked: fertilization™{fencing™>burning™>grazing. The pairs of species with the highest niche
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overlap in fertilized, fenced, burned, and grazed grasslands were, respectively, S. bungeana and C. rigesaens,

Stipa grandis and C. rigesaens, S. grandis and C. rigesaens, and I. chinense and Poa sphondylodes, respec-

tively. These findings indicate that human disturbance can increase the species richness and improve plant pop-

ulation niche width to facilitate maximum resource use in permanently fenced grassland.
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Table 1 Niche breadth of dominant species under different disturbance treatments

Family No. Species Fencing Grazing Burning Fertilization
Gramineae 1 Stipa bungeana 1. 088 1.026 1.244 1. 362
2 Agropyron cristatum 1.011 1. 005 1. 051 1. 188
3 Stipa grandis 1. 158 0.467 1.104 1. 155
4 Poa sphondylodes 1. 105 1.019 1. 039 1.132
5 Anthozxanthum nitens 0 0.590 0.292 0.853
Compositae 6 Heteropappus altaicus 1. 084 0.538 0.831 0
7 Artemisia giraldii 0. 750 0.665 1 0. 897
8 Artemisia sacrorum 0. 865 0.974 1.258 1. 029
9 Artemisia capillaris 0 0.938 0 0.299
10 Artemisia scoparia - - 0.553 -
11 Saussurea japonica 0 - 0.670 0
12 Ixeridium chinense - 1. 067 — 0
13 Leontopodium leontopodioides 0. 300 0.575 0.903 0. 450
14 Taraxacum mongolicum - 0 - 0. 469
Labiatae 15 Elsholtzia ciliata 0. 385 0.689 0.837 0. 857
16 Thymus mongolicus 0. 887 0. 866 0 0. 279
17 Anaphalis sinica — 0 0.275 0. 690
Rosaceae 18 Potentilla bi furca 1.021 0. 883 0.721 1. 061
19 Potentilla acaulis 0.668 0.982 0 0. 289
20 Potentilla multi fida - 0.861 - -
21 Potentilla discolor - 0 0 -
Violaceae 22 Viola dissecta 0.597 0.931 0. 685 0. 842
23 Viola philippica - 0. 416 0. 656 0.968
Leguminosae 24 Oxytropis ochrantha 0.297 0.299 0.294 —
25 Medicago ruthenica 0. 896 0.987 0.814 1. 104
26 Astragalus scaberrimus 0. 448 - 0.467 0. 811
Cyperaceae 27 Carex rigesaens 1.168 0.871 1.130 1.109
Santalaceae 28 Thesium re fractum — — 0.298 —

°

Note: “—"” represents that there is no this species.
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Table 2 Niche overlap of dominant species in fenced and grazed grassland
2 3 4 6 7 8 16 18 22 25 27
Treatment Species No.

Fencing 1 0.757 0.725 0.675 0.759 0.467 0.720 0.319 0.637 0.461 0.787 0.828
2 0.711 0.664 0.561 0. 335 0.510 0.162 0.524 0. 395 0.722 0.741

3 0. 866 0. 750 0. 505 0. 785 0.256 0.779 0. 388 0. 601 0.956

4 0.698 0.629 0. 858 0. 409 0.689 0. 457 0.330 0.878

6 0. 345 0. 660 0.301 0.723 0.441 0.426 0.796

7 0.623 0.567 0.723 0.663 0. 267 0.629

8 0. 266 0. 506 0.479 0.303 0. 800

16 0.222 0.435 0. 086 0.392

18 0.182 0. 436 0. 801

22 0.229 0.512

25 0.623

Grazing 1 0.803 0.276 0.523 0. 687 0.497 0.302 0. 455 0.425 0.518 0.597 0. 490
2 0.212 0.461 0. 682 0.712 0.357 0.555 0. 684 0.453 0.516 0.323

3 0.432 0 0.361 0. 240 0.237 0.190 0.430 0. 444 0.424

4 0.188 0. 089 0.374 0.202 0.623 0.537 0.508 0.501

6 0. 388 0.116 0. 140 0.411 0.413 0.193 0.193

7 0. 360 0.699 0.401 0.391 0.415 0.371

8 0. 460 0. 445 0. 730 0. 659 0.592

16 0.155 0. 210 0. 450 0.441

18 0.586 0.383 0.370

22 0. 549 0.772

25 0.375

1 1 1 o o

Note: The species which represented by numbers in the first column and the first row of the table are same with the species which was ordered with

an identical number in Table 1. The same below.
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Table 3 Niche overlap of dominant species in burned and fertilized grassland
2 3 4 6 7 8 16 18 22 25 27
Treatment Species No.
Burning 1 0. 815 0.777 0. 830 0.720 0.569 0. 781 0.124 0. 464 0.616 0.570 0. 830
2 0.570 0.789 0. 594 0.603 0. 647 0 0.413 0.469 0. 454 0.695
3 0.558 0.574 0.614 0.727 0. 256 0.570 0. 326 0. 569 0. 940
4 0.481 0.520 0.559 0.284 0. 405 0.708 0.443 0.613
6 0. 250 0.442 0.116 0.376 0. 345 0.135 0. 544
7 0.770 0.248 0.322 0.497 0.293 0.622
8 0.313 0. 384 0. 376 0. 566 0. 848
16 0.252 0 0 0.272
18 0. 200 0.261 0. 645
22 0. 205 0.376
25 0.602
Fertilization 1 0.779 0. 832 0. 902 0. 159 0.638 0. 801 0.693 0. 845 0. 585 0. 859 0.903
2 0.717 0. 690 0.232 0.488 0. 487 0.417 0. 690 0. 466 0.731 0. 689
3 0.811 0.235 0.662 0.693 0.518 0.785 0. 597 0. 800 0. 838
4 0.178 0.677 0.743 0. 646 0.821 0. 584 0. 804 0. 841
6 0.212 0.116 0.477 0 0. 359 0. 160 0.223
7 0.470 0.576 0.425 0.352 0.456 0.517
8 0.522 0.628 0.752 0.712 0. 704
16 0.374 0. 364 0.392 0.632
18 0.423 0.852 0. 808
22 0. 585 0.567
25 0. 800
1~ 3 s s
,
o 2 3 , s
N (0.902) > (0.830)>
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4 , > > > ,
s s s
s s o
2.3
’ b 10 ’
Shannon— Weiner 15.90% , Shannon— Weiner 14.03% 21.19%,
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Table 4 Average niche overlap index of dominant species in different disturbed grasslands
Different disturbance Grazing Fencing Burning Fertilization
The average of dominant species 0.579 0.671 0.635 0.706
The average of all the species 0. 260 0.292 0. 264 0. 300
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Fig. 1 Species diversity and richness in different disturbed grassland
(P<C0.05), Different letters mean significant difference among disturbance type (P<C0.05).
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