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Abstract: Grazing is a key human disturbance affecting the structure and function of desert steppe ecosystem.
Most of the current studies focus on the response of species or functional groups at a single level, and there is a
lack of systematic analysis of the changing patterns of the correlation between the two with the change of distur-
bance gradient. In this study, Stipa breviflora desert steppe in Inner Mongolia was taken as the object, and four
stocking rate gradients were set up. By measuring the characteristics of plant populations and dividing functional
groups, the relationship between dominant species (Stipa breviflora, Cleistogenes songorica, Artemisia
frigida) and functional groups (life form, photosynthetic type, root type) was analyzed by grey correlation
degree. The results showed that: (1) The dominant species had different responses to grazing. Stipa breviflora
and Cleistogenes songorica had strong grazing tolerance, and Artemisia frigida decreased significantly with the
increase of stocking rate. (2) Perennial grass (PG) was always dominant in the community, C, functional
group performed the best under moderate grazing, and the axis root system (ARS) was sensitive to grazing.
(3) Grazing intensity regulated the association pattern of dominant species and functional groups: the two were
the most closely related under light grazing (1.G) , the dominant species contributed the most under moderate
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grazing (MG) , and heavy grazing (HG) led to the weakening of functional group association and community

simplification. This study revealed the dynamic response of dominant species and functional groups to grazing,

and provided a scientific basis for grassland management in arid areas.
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Fig.1 Distribution of sampling points in fixed sites
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Table 1 Division of plant functional traits
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No.  Plant names Scientific names . . .
functional groups functional groups groups species
1 BALE Stipa breviflorab PG Cy FRS Yes
2 Tort B Cleistogenes songorica PG C, FRS Yes
3 e Artemisia frigida SS C, ARS Yes
4 A Neopallasia pectinata AB C, ARS No
5 K EAE Convolvulus ammannii PF C, FRS No
6 4 - 24, Allium tenuissimum PF C, FRS No
7 WEE Artemisia scoparia PF C, ARS No
8 JEEEd Salsola collina AB C, ARS No
9 Atk Kochia prostrata SS C, ARS No
10 Bt #55 JL Caragana stenophylla SS C, ARS No
11 Bf/R 280t A Heteropappus altaicus PF C, ARS No
12 ANURRCPIN Caragana microphylla SS C, ARS No
13 WP Carex korshinskyi Kom PF Cy FRS No
14 B BT B Cleistogenes squarrosa PG C, FRS No
15 LA Astragalus galactites PF C, ARS No
16 5o G Stipa krylovii PG C, FRS No
17 Equya Allium mongolicum PG Cy FRS No
18 ES LR A= Lagochilus ilicifolius PF C, ARS No
19 VKL Agropyron cristatum PG C, FRS No
20 F Leymus chinensis PG C, FRS No
21 L Krascheninnikovia ceratoides SS C, ARS No
22 S TNEES Asparagus trichophyllus AB C, ARS No
23 TRTRFR Potentilla bifurca PF C, ARS No
24 %2 Tribulus terrestris AB C, ARS No
25 Hh Euphorbia humifusa AB C, ARS No
26 184 Lappula myosotis AB Cy ARS No
27 IR £33 Chenopodium glaucum AB C, ARS No
28 RBHE Amaranthus retroflexus AB C, ARS No
29 JR AL B RE Thalictrum squarrosum PG C, FRS No
30 L Haplophyllum dauricum PF C, ARS No
31 28 2 Iris tenuifolia PG C, FRS No
32 eI Eprig i) Cymbaria daurica PF C, ARS No
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Fig. 2 Association of grazing intensity with dominant populations and functional groups
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Note: Figs. A-D represent the association between dominant population, life form functional group, photosynthetic type functional group, root
type functional group and grazing intensity, respectively. Dominant populations:S. bre, C. son and A. fri represent Stipa breviflora, Cleistogenes
songorica and Artemisia frigida, respectively. Life form functional groups : PG,PF,SS, AB represent perennial grasses, perennial forbs, shrubs
and semi-shrubs, one-year-old and two-year-old herbs. Photosynthetic type functional groups:C,, C,. Root type functional group : FRS and ARS
represent fibrous root and main root. CK, LG, MG and HG represented the control area, light grazing, moderate grazing and heavy grazing,

respectively. The size of the y-axis value of the location of the red point represents the size of the correlation degree. The same as below
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Fig. 3 Association between dominant populations and life form functional groups
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Note: Figs. A-D represent the control group, light grazing, moderate grazing, and heavy grazing, respectively. The correlation degree in the dia-

gram is distinguished by the color annotation on the right side
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Fig.4 Association between dominant populations and photosynthetic type functional groups
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Note: Figs. A-D represent the control group, light grazing, moderate grazing, and heavy grazing, respectively. The size of the correlation in the

figure is distinguished by the position connected by the line
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Fig.5 Association between dominant populations and root

type functional groups
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Fig. 6 The relationship between dominant populations and

functional groups
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