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Niche characteristics of rodents by diverse disturbance in Alashan Desert, Inner

Mongolia
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Abstract: Four diverse disturbance types were identified in the Alashan desert region of Inner Mongolia. They were: I.
Farmland; T. Rotationally grazed grassland; T . Overgrazed grassland; and V. Forbidden grazing grassland. Rodents were
sampled in April, July and October in 2002 and 2003 using the trap-day method. Their spatial and temporal niches among the
four disturbance types were assessed using the Shannon-Wiener niche breadth index and the Pianka niche overlap index. The
Shannon-Wiener niche breadth index was the highest for Allactaga sibirica and Meriones meridianus (0.925 and 0. 908,
respectively), intermediate for Cricetulus eversmanni, Phodopus roborovskii and Citellus dauricus (0.789, 0.782 and 0. 711,
respectively ), and lowest for Cardiocranius paradoxus (0.003). The Pianka niche overlap indices of 6-paired species were
highest and varied from 0. 900 to 1. 000, suggesting their spatial niche overlapped almost completely. Conversely, the spatial
niche overlap index for Meriones unguiculatus, Cardiocranius paradoxus, and Salpingotus kozlovi was zero thus indicating a
complete absence of competition among them. In addition, the temporal niche breadth and overlap indices varied greatly in
relation to disturbance types and season. The level of temporal niche overlap in spring and autumn was low while in summer it
was high. For all disturbance types and for each season, the temporal niche overlap index of Meriones meridianus and Cricetulus
barabansis was always highest but for Meriones unguiculatus and Salpingotus kozlovi always lowest.
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Table 1 The foundation of habitats in four different disturbance types
(&ZD) (0~15 cm) (0~15 em) (%)
Habitat Components of vegetation Vegetation cover Soil type(0~15 cm)  Soil moisture(0~15 cm)
Haloxylon ammodendrom .
Calligonum mongolicum N
Farmland Hedysarum scoparium . Medicago 65 Brown desert 2.77~10. 58
area sativa N Nanophyton erinaceum soil
Bassia dasyphylla 1
s Zygophyllum pterocarpum s
Rotational Reaumures soongorica. Oxytropis 24.5 Brown desert 2.46~9.32
grazing area  aciphylla , Peqanum soil
nigellastrum . 1
s Nitraria ssp.
Over grazin ’ ' ) 8.5 Brown desert 4.66~12.46
v grazing Cleistogenes squarosa Suaeda ’ . v
area L soil
glauca. Plantago lessingii 1
Sa , N Salsola passerina
s . Ceratoides latens .
Forbidden Caragana stenophylla. Artemisia ordosica 29.5 Brown desert 4.40~8. 22
grazing area s Pennisetum flaecidum , soil
1.2
s N N s 2002 2003 4.7,10 (
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10 hm?, S5m, 50 m 500 ,24h 2 1 . 2a 96
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(G (Muridae) (1 ), 11
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2 s s 0.925 0.908; N s
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Table 2 Average value of captured number of desert rodents in sites, and niche breadth indices in spatial and season of rodents in different

disturbance dimension in Alashan desert

Habitats * B;
SpCCiCS * 1 1 I N
(12000*)  (12000) (12000) (12000) Spatial Spring Summer Autumn
Citellus dauricus 0.25° 0.79 0.42 0. 00 0.711 0. 428 0. 686 0. 000
Allactaga sibirica 2.29 0.92 2.17 3.79 0. 925 0.908 0.799 0. 809
Dipus sagitta 0. 00 5.71 12.13 0.63 0.551 0. 608 0. 465 0.515
Meriones meridianus 18. 33 7. 46 4. 54 12. 75 0.908 0.717 0.978 0. 876
Meriones unguiculatus 1.92 0.17 0.00 0. 00 0.202 0. 377 0.179 0. 000
Cricetulus barabansis 15. 21 1. 00 0.79 11. 67 0. 669 0.498 0.726 0. 688
Cricetulus eversmanni 0. 21 0.08 0.63 0.13 0. 789 0. 487 0.670 0.536
Phodopus roborovskii 1. 29 15.67 7.75 3.46 0.782 0.592 0.732 0. 820
Cardiocranius paradoxus 0. 00 0.00 0. 04 0. 00 0.003 0. 000

Salpingotus kozlovi 0. 00 0.00 0. 33 0. 08 0. 345 0. 000 0. 407 0. 000

Mus musculus 0. 38 0. 04 0. 33 0. 00 0.632 0.424 0. 370 0. 469

Total 957 764 699 781
Numbers of sites 24 24 24 24
I Farmland area; I Rotational grazing area; I Over grazing area; N Forbidden grazing area;a: Number
of trap-day;b: Averages of captured numbers in sites; * the same below
9 /l b 9
o 9 ’ 2
I[[ b b o
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Table 3 Spatial niche overlap indeices of desert rodents in different disturbance dimension
0.472 1. 000
0.768 0.503 1.000
0. 555 0. 889 0. 327 1. 000
0. 341 0.471 0.037 0. 789 1. 000
0.276 0. 849 0. 181 0.953 0.793 1. 000
0.603 0.702 0. 897 0. 843 0. 318 0.401 1. 000
0.962 0.527 0.774 0.513 0.221 0.239 0.567 1. 000
0.449 0.431 0. 904 0.189 0. 000 0.042 0.925 0. 434 1. 000
0. 435 0. 602 0. 888 0.312 0. 000 0.188 0.942 0.468 0.970 1. 000
0.568 0. 641 0. 634 0.721 0. 750 0.622 0. 852 0.414 0.662 0. 642 1.000
4, 4 s
s s 3 , 0.992,0.973 0.921,
1, o 3 s o
N N H 4 0 0, o 4
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Table 4 Niche overlap indices of desert rodents in different disturbance dimension and season
Spring
0. 440
0.451 0.416
0. 669 0.692 0.217
0.612 0.514 0.133 0.973
0. 353 0. 751 0. 047 0.921 0. 879
0.515 0.351 0.992 0.221 0.152 0. 009
0. 851 0.667 0. 750 0. 505 0. 359 0.270 0. 765
0. 000 0.226 0. 869 0. 027 0. 000 0. 000 0. 832 0. 342
0. 345 0.502 0.323 0. 854 0. 893 0. 845 0. 309 0. 244 0.372
Summer
0. 382
0.927 0.371
0.572 0.941 0.451
0.202 0.568 0. 024 0. 659
0.218 0.921 0. 095 0.919 0.777
0.753 0. 706 0. 869 0. 680 0. 330 0. 460
0.863 0. 302 0. 650 0. 564 0.131 0. 248 0.402
0.772 0. 368 0. 948 0.351 0. 000 0. 054 0.910 0.378
0.732 0.582 0. 907 0.524 0. 000 0. 249 0.942 0.407 0. 949
0. 898 0. 361 0.997 0.420 0.019 0.075 0. 883 0. 587 0.970 0.920
Autumn
0.330
0.512 0. 886
0. 242 0. 486 0. 267
0. 000 0. 041 0. 000 0.795
0.048 0.397 0. 084 0. 966 0.743
0. 000 0.613 0. 607 0.673 0. 707 0.566
0.527 0.959 0.969 0. 445 0.075 0.291 0.626
0. 000 0. 826 0. 859 0.157 0. 000 0. 057 0. 707 0.810
0. 000 0. 406 0. 384 0. 781 0. 895 0. 690 0.948 0. 429 0. 447
12 s 0.9, (0.927);
(0.941). (0.921); (0. 948) . (0.907), (0.997);
(0.919); (0.910). (0.942); (0.949), (0.970);
(0.920), s s
H ’
) ° ~ 2 Oo
s 4 2 °
s 0, 55 0.5
30 54.5%, o
0.9 4, (0.959); (0.969);
(0.966); (0.948) . o 0 6
N N N ; N 4
o b
s 0, 45 0.5 22 ,
48.9% (54.5%) ; (46.7%) , ,
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