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The Influence of Grazing and Topography on the Main Populations and
Population-Community Relationship of Alpine Shrublands in the Qilian Mountains

PENG Bai-qing, SANG Ya-zhuan, NING Jiao, HOU Fu-jiang’
(China-Kazakhstan Belt and Road Joint Laboratory on Grassland Ecological Restoration, Key Laboratory of Grassland Livestock Industry Innova-
tion, Ministry of Agriculture and Rural Affairs, Engineering Technology Research Center for Ecological Restoration and Utilization of Degraded
Grassland in Northwest China, National Forestry and Grassland Administration, College of Grassland Agricultural Science and Technology,

Lanzhou University, Lanzhou, Gansu Province 730020, China)

Abstract: Grazing and topography are key factors influencing the structure and function of alpine shrub ecosys-
tems, but their effects on shrub populations and communities remain unclear. For this purpose, this study
explored the effects of topography (three types of slope positions) and grazing (three distances from livestock
enclosure) on the dominant species of alpine shrubland Caragana jubata and the companion species Thalictrum
alpinum in the Qilian Mountain Grassland Agricultural Demonstration Area. The results showed that: 1) The
distance from livestock enclosure explained the plant height and height-to-crown ratio of the Caragana jubata as
45.10% and 46.80% (P<<0.01), and the plant height, height-to-crown ratio and density of the Thalictrum
alpinum as 46.50% , 40.60% (P<<0.01) and 55.30% (P<C0.001). The topography only affects the popula-
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tion coverage of the Caragana jubata, which can explain that the coverage of the Caragana jubata is 22. 30%

(P<C0.05). 2) The overlap degree of the ecological niches of the Caragana jubata and the Thalictrum alpinum

is the lowest at a distance of 400 meters between the livestock enclosure and the highest at 1200 meters. 3) The

plant height, crown breadth and density of the population of Thalictrum alpinum significantly affected the commu-

nity coverage, with an interpretation rate of 35.3% (P<C0.05). The community coverage significantly affected
the population density of Thalictrum alpinum, with an interpretation rate of 25.1% (P<C0.01). The plant

height, density and importance value of the population of Caragana jubata significantly affected the community

coverage, with an interpretation rate of 57. 6% (P<Z0.01). This study reveals the role of grazing and topography

in influencing the shrub-herbaceous competitive balance in alpine shrublands by regulating population growth and

its population-community relationship, providing a scientific basis for grazing in complex topography.

Key words: Population; Community ; Height; Crown breadth; Companion species
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Fig. 1 Distribution of average annual temperature and average annual precipitation in Gansu Red Deer Farms in Sunan Yugur

Autonomous County
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Fig.2 The influence of grazing and topography on the plant height, crown breadth and height-to-crown ratio of Caragana jubata
and Thalictrum alpinum (a-f) ; The contribution rate (g-i) of grazing and topography and their interaction to the plant height,
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Fig.5 The Pianka ecological niche overlap index of Caragana jubata and Thalictrum alpinum populations under grazing and

rPC

topography disturbance
12 Opg\Ocp Oppy s Ope s 350 LA IR R V85 7 82 O A2 25007 B8 IR AE 245 3 B9 Planka A2 38 R E . O, Opy Oy Opp F Ope I
Note: Opy, Ocps Opp, and Ope, These are the Pianka niche overlap indices obtained from the ecological niche resource dimensions of plant

height, crown width, density, and coverage, respectively. O, The average values of Op, Ocp, Opp and Ope

Rl SLEREME-BEEXR

Table 1 Population-community relationship of Thalictrum alpinum

1845 Indicator 7 # Equation P R*
% 35 )% Community coverage 0.3451V+0.423P—0.071D—0.082H 0.041 0.40
Wk Height —0.164G 0.413 0.027
bl Crown Breadth —0.047G 0.817 0.002
% & Density —0.501G 0.008 0.251
T #{H Importance value 0.361G 0.064 0.130

AR O EIL, R P RBOAR R RE(R) . H, D, P, IV, G AR el 2% % R 5 228 R VR 35 1 (+P<<0. 05, #+P<C
0.01,**+P<0.001)

Note: Variables have been standardized, and the coefficients in the table are standardized regression coefficients (8). H,D,P,IV,G. They
respectively represent plant height, crown breadth, density,important value and community coverage(*P<20. 05,**P<0. 01, ***P<C0. 001)

R2 REBBIME-BHEXR

Table 2 Population-community relationship of Caragana jubata

845 Indicator )7 #& Equation P R?
FEPE 35 BF Community Coverage 0.301H—0.096D+0.137P+0.5881V 0.001 0.576
¥k Height 0.394G 0.042 0.155
I Crown Breadth 0.006G 0.976 0.000
% JE Density 0.398G 0.04 0.159

T Z{H Importance value 0.685G 0.000 0.470
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Fig. 6 Structural equation models of the effects of grazing and topography on Thalictrum alpinum (a) and Caragana jubata (b)

(black solid lines and gray dotted lines represent positive paths and negative paths (*P<C0. 05, %% P<C0. 01, ***P<C0. 001), values

related to the arrows represent standardized path coefficients, and R” represents the variance of model interpretation)
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