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Spatial pattern of small mammals community diversity in different grazing

pressure in montane desert-steppe

LI ]un—Sheng?’z , SONG Yan—Lingl “, WANG Xue-Zhi', ZENG Zhi-Gao! (1. Institute of Zoology, Chinese Academy of
Science, Beijing 100080, China; 2. Chinese Research Academy of Environmental Sciences, Beijing 100012, China). Acta Ecologica Sinica,200S,

25(1) :51~58.

Abstract ; Selective grazing and high stocking rates of domestic animals have marked effects on the composition and shaping of
plant communities in arid and semiarid ecosystems. Accordingly, vegetation changes superimposed by grazing might therefore
also influence species diversity and the composition of small mammal communities. The composition of small mammals in many
vegetation types in the northwestern arid regions of China is incompletely known. We also do not know what effect habitat
changes caused by grazing have on small mammal communities. We investigated the species distribution and abundance of small
mammals in different grazing gradients in a montane desert-steppe and used them as indicators for monitoring environmental
changes by grazing, and to explore how these changes would affect spatial distribution patterns and local biodiversity in a more
general sense.

The study was conducted in the Xishui Protection Station of Qilianshan Naturé Reserve and its surrounding regions (N
38°33' ~ 38°36', E 100°19' ~100°33'), which is lying at 1950~ 2290 m elevation in the midsection of the northern slope of
Range Qilianshan, located about 76 km south to Zhangye City, in northwest China. Temperatures range from a mean January
minimum of —5. 0~ —8.5C to a mean July maximum 19. 0~23. 0'C. Average annual precipitation in this region is 160 mm~
230 mm, with about half occurring among June and September. The dominant plant formation is arid shrubland and
herbaceous, shrubland dominated by the Kalidium foliatum.Salsola passerina.Reaumuria soongorica. Potentilla parvifolia,
and the herbaceous layer is mostly comprised of perennial plant in the following species: Sympegma regelii, Stipa breviflora,

Suaeda glauca, Stellera chamaejasme.
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Grazing intensity along the gradient was quantified by dung collection from 10 1 X1 m® plots at each of the six focal sites.
Dung were dried for 48 h at 80 C and weighted. Accumulated dung data for all plots and collection dates were pooled for each
focal sites, this indicated that the frequency of animal visitation decreased with distance from the village. To develop an
effective and sufficient sampling protocol, the field study was conducted in July - August 2002 during the middle of the wet
season when food for small mammal was plentiful and no species were estivated. Small mammals were trapped using snap-traps
at six sites along a grazing gradient. At each site, we set two trap lines separated by about 100 m. Within each trap line, 100
snap-traps (165mm X 70mm) were each set about 5 m apart for a total of 200 traps per site. Traps were baited with oil-fried
peanuts. Traps were examined and rebaited each morning and late afternoon. Each site was surveyed for three days, for a total
of 600 trap-nights per site, 3600 trap-nights in the study as a whole. Trap success was defined as the number of captures per
100 trap-nights. In order to uncover the responses of species diversity of site to grazing pressure, a measurement on species
richness and a-diversity in each of these sites was conducted.

During the study 351 individuals of eight species of small mammals were captured. Allactaga sibirica (37.32%) was the
most commonly trapped dessert rodent, and next was Dipus sagitta (27.35%) Meriones meridianus (19.37%). Ochotona
erythrotis and Cardioranus paradoxus were rarely encountered, the trapping success was 0. 57% and 0. 28% , respectively. The
result showed that the species compoéition, structure, and diversity of the small mammals were changes with the intensity of
grazing pressure. The species richness and diversity of the small mammals were highest under un-grazing site and declined with
increased grazing pressure and reached minimum under over-grazing pressure. The species richness and diversity of the small
mammals showed significantly negatively correlations to grazing intensity, respectively. Based on similarity indices, six grazing
sites can be clustered at the level of 0. 2 with systematic clustering. When a threshold of 0. 4 for the similarity index was
considered, the six grazing sizes could be categorized into two groups: ungrazing habitats and grazing habitats. These results
lead further support to the hypothesis that the general structure of grassland small mammal communities is greatly influenced
by grazing of livestock.
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(1) £ E EH B (Richness index) R R=S

(2) Shannon-Wiener Z #4588 (Diversity index) H' H ' =— EP,;lnP

(3) Pielou ¥ & 5 8 (Evenness index) J' J' = H'/InS

(4) Simpson £ #E (Dominance index) D D = E (P,)?

Kb, S AYMHE P =n/N, n, HF i BMEE LN B HEBSMEE.

(5) Whittaker #5{0L¥E +i8 2 (Similarity index) 1 I=1—0.5 (Z la; — b;|)
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(Cricetinae) 3 # . 7> B W B (Gerbillnae) 1 # . Bk B #} (Dipodidae) 3 fh (F£ 1); 7 it Bk B (Allactaga sibirica) ) M BB &, 5
37.32% , HIk B = Rt Bk B (Dipus sagitta) (27. 35% ) MF 4 ¥ B (Meriones meridianus) (19.37%),iX 3 P miE B AL & B IK

WA 84.05%, MIL M TEHEEMH /N HA I Y HFZE PR ERE. BAR S B (Cricetulus barabensis) & 9.69% ., K B € K
(Cricetulus longicaudatus) MK B (Cricetulus migratorius)43 3l &5 2. 56 % M 2. 89% , 4 H- B (Ochotona erythrotis) 1 1 ik L

gk B, (Cardioranus paradozxus) BBV U423 G SR 0.57% F 0.28% , BXRFERTHEH AN HIK.
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