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Effects of Different Grazing Intensities on Plant Community Composition and
Species Ecological Niches in Desert Steppe

DONG Hao, ZHANG Xiao-jia, HAN Guo-dong’
(College of Grassland Science, Inner Mongolia Agricultural University, Key Laboratory of Grassland Resources, Ministry of Education,

Hohhot, Inner Mongolia 010011, China)

Abstract: To clarify the effects of different grazing intensities on the plant community structure, species diver-
sity, and population niche characteristics in desert steppe, reveal the laws of community species replacement
and the niche response mechanisms of dominant species, and provide a theoretical basis for scientific grazing
management, this study set up four different grazing treatments to analyze changes in community species compo-
sition, diversity, and niche characteristics. The results showed that with the increase of grazing intensity, the
community species shifted from perennial forbs and shrubs/subshrubs to perennial grasses; grazing significantly
reduced the total aboveground biomass of the community and the biomass of various functional groups, and the
Shannon-Wiener index, Simpson index, and species richness index. Stipa breviflora, Cleistogenes songorica,
and Convolvulus ammannii maintained a wide niche breadth under all grazing treatments, and the niche overlap
among species with high niche breadth was generally high, with the niche overlap between Stipa breviflora and
Cleistogenes songorica reaching the highest under the heavy grazing treatment. The study indicated that grazing
significantly affected the structure of desert steppe communities by altering the resource competition relation-
ships among species. Therefore, grazing intensity should be controlled in desert steppe management to maintain
ecosystem stability.
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Table 1 Community species composition and important value under different grazing intensity

Kb Treatment

YFh Species

Control Light grazing Moderate grazing Heavy grazing

S ALEE S (Stipa breviflora) 0.18940.048" 0.503+0.039" 0.548+0.037" 0.454+0.077°

To 1 BT (Cleistogenes songorica) 0.125+£0.033" 0.171£0.014* 0.095+£0.024* 0.137£0.015*
K TEAE (Convolvulus ammannii) 0.078+0.022" 0.02940.012" 0.01840.002" 0.013240.004"

0.070=£0.009°
0.0640.009*
0.045+0.008"
0.039£0.029*
0.0332£0.009*
0.031£0.015*
0.030£0.009*
0.030=£0.006"
0.030=£0.003"
0.028+0.014°
0.026£00.004"
0.0240.016"
0.023£0.010*
0.02240.011°
0.021£0.002*
0.020£0.011*
0.019£0.017*
0.016£0.006*
0.014£0.007*
0.012£0.004*
0.006£0.003"
0.00340.003"
0.000=£0.000"

W2 (Chenopodium aristatum)
% (Artemisia frigida)
et #3839 )L (Caragana stenophylla)
Wtk (Allium ramosum)
2 (Allium tenuissimum)
Hint# (Neopallasia pectinata)
LG8 EE (Ceratoides latens)
Ak (Kochia prostrata)
¥ B3 (Salsola collina)
T (Leymus chinensis)

R BT B (Cleistogenes squarrosa)
INMERY L (Caragana microphylla)
SPEE (Cyperaceae)

i A1 415 (Stipa krylovii)

VK (Agropyron cristatum)
WZEF (Haplophyllum dauricum)
%t 2 (Allium mongolicum)
KRR (Cymbaria dahurica)
L MR B AL (Lagochilus ilicifolius)
T HEB SR (Potentilla bifurca)
W85 (Euphorbia humifusa)
WKEEHE (Chenopodium glaucum)
A0 25 )8 (Iris tenuifolia)

0.144+0.021"
0.01340.010
0.026+0.010"
0.000=+0.000*
0.006+0.006"
0.000=0.000"
0.003+0.003"
0.00440.004"
0.0174+0.001"
0.023+0.018"
0.000+0.000
0.000=0.000*
0.019+0.013"
0.008+0.006"
0.008+0.006"
0.0000.000"
0.002-40.001°
0.000=0.000"

0.256+£0.039"
0.004+0.003"
0.006+0.006"
0.000=+0.000*
0.009+0.005
0.0014+0.001"
0.0014+0.001"
0.00020.000"
0.002-40.002¢
0.000=0.000*
0.000+0.000
0.005-+0.005"
0.025+0.015"
0.011+0.010°
0.004+0.002"
0.0000.000"
0.000=+0.000*
0.000=0.000"

0.349-+0.082°
0.0000.000"
0.000=+0.000¢
0.000=0.000*
0.0040.004"
0.00040.000"
0.000+0.000"
0.00020.000"
0.000=0.000°¢
0.000=0.000"
0.000+0.000
0.000=£0.000*
0.000=+0.000*
0.000+0.000*
0.009-+0.004™
0.0000.000"
0.000=+0.000*
0.000=+0.000"

0.00040.000"
0.002=+0.002*
0.027+0.015°
0.000=0.000"
0.006+0.006"

0.005+0.003™
0.006=+0.004*
0.005-+0.004*
0.000=0.000"
0.000=+0.000"

0.00040.000"
0.018+0.009*
0.005+0.003"
0.000=0.000*
0.002-+0.001°

TE AR /ING 5 B 2R AN [R] T P00 2 ) 22 5 Wik 25, W 2 MK~ P<<0. 05, "R IH]

Note: Different lowercase letters indicate significant difference between different grazing intensity, the significance level P<<0.05. The same

as below
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Fig. 1 Analysis of the changes in the important values of
each plant functional group under different grazing intensities
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Fig. 2 Changes of plant species diversity under different grazing intensities

(@)
200

—_
N
(=]

100

N
S

B
Aboveground biomass/(g-m2)

H LA

Aboveground biomass/(g-m2)

S

a
b
I |
r ’—A—‘ c
CK LG MG HG

TE: () Fon v bR A i, (b) FoR & DI RERF b A= 9o

110
100
90 H
80
70 b
60 H
S50F T c
40 H c
30 @
20H
10
0

a  mmErcEmrrIss ap ®

TR

Grazing intensity
B3 AEMEERETAERIEE#H ETEMETH
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Note: (a) indicates total aboveground biomass of the community, (b) indicates aboveground biomass of each functional group
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Fig.4 Effects of grazing on niche width of species
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Note: Sb: Stipa breviflora, Cs: Cleistogenes songorica, Af: Arte-
misia frigida, At: Allium tenuissimum, Cha: Chenopodium arista-
tum, Ca: Convolvulus ammannii, Cas: Caragana stenophylla, Kp:
Kochia prostrata, Cl: Ceratoides latens, Eh: Euphorbia humifusa,
Cls: Cleistogenes squarrosa, Hd: Haplophyllum dauricum, Chg: Che-
nopodium glaucum, L.ch: Leymus chinensis, Cam: Caragana micro-
phylla, Cyd: Cymbaria dahurica, Np: Neopallasia pectinata, 1t: Iris
tenuifolia, Sc: Salsola collina, Ac: Agropyron cristatum, Pb: Poten-
tilla bifurca, Cd: Carex duriuscula, 1i: Lagochilus ilicifolius, Ar:

Allium ramosum, Am: Allium mongolicum, Sk: Stipa krylovii
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Table 2 Niche overlap index of major plant populations under different grazing intensities

X} i Control

1 B Light grazing

T Moderate grazing i Heavy grazing

Cs Sh Ca Cs Sh Ca
Sbh 0.716 0.591
Ca 0.578 0.938 0.786 0.999

Cha 0.805 1.034 0.110 0.536 0.939 0.222

Cs Sh Ca Cs Sh Ca
0.646 0.780
0.875 0.846 0.703 0.122

0.827 0.698 0.028 0.839 0.246 0.142

P Sb,Cs, Cafll Cha 43 MR R ALET 35 TC L5 B 755 AR UCIE AL 7 il 32

Note: Sb, Cs, Ca and Cha in the table represent Stipa breviflora, Cleistogenes songorica, Convolvulus ammannii .Chenopodium aristatum
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