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Abstract: Arbuscular Mycorrhizal Fungi (AMF) play an important role in maintaining the function of grassland
ecosystems. Grazing is one of the main utilization modes of grasslands, which has a profound effect on the sym-
biotic relationship between plants and AMF. However, the regulatory effects of grazing on the Stipa breviflora-
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AMF symbiosis and its driving mechanisms remain unknown. This study, conducted in the S. breviflora grass-
land of Inner Mongolia, examined the effects of different grazing intensities—no grazing, light grazing (LG) ,
moderate grazing (MG) , and heavy grazing (HG)—on the AMF colonization rate in S. breviflora roots. The
results revealed a significant decline in the AMF colonization rate with increasing grazing intensity. The coloni-
zation rates were 65.89%, 59.89%, 52.89% and 41.33% under different grazing intensities, respectively.
Spore density and hyphal length density decreased with increasing grazing intensity. In addition, increased graz-
ing intensity led to longer total root length and smaller root diameter in S. breviflora, along with higher soil den-
sity and pH but lower soil organic carbon and available phosphorus. However, soil moisture and nitrate nitrogen
content peaked under light grazing. Soil nitrate nitrogen and available phosphorus were identified as the primary
factors influencing the reduction in AMF colonization. In conclusion, grazing negatively affects AMF coloniza-
tion in desert steppes by decreasing nitrogen and phosphorus nutrient effectiveness in the soil. This study pro-
vides empirical data and theoretical insights that support the development of sustainable grazing management

strategies to maintain the health and resilience of desert steppe ecosystems.
Key words: Desert steppe ; Grazing ; Stipa breviflora; Mycorrhizal infection rate
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Fig. 1 The structures of AMF in S. breviflora. roots under different grazing intensities
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Fig. 3 Soil AMF hyphal density and spore density under different grazing conditions
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Table 1 Effects of different grazing intensities on soil physical and chemical properties

15 b5 Index CK LG MG HG
B2 Soil density/kPa 1345.56-73.53°  1396.004-46.81° 2216.44-80.97" 2517.44466.72°
44 pH {f{ Soil pH 7.5940.04" 7.6840.07" 7.8740.06 7.894+0.12
43 5 7K+ Soil moisture content/ % 2.83+0.21° 3.4940.20" 2.0240.068 1.8040.11¢
4 27 25 A Soil nitrate nitrogen/ (mg-kg™") 10.9340.16" 12.05+0.28" 10.96+0.28" 10.18+0.32"
4 564 & Soil available phosphorus/ (mg-kg ™) 3.98+0.12 3.46+0.09" 3.25+0.09 2.46+0.14¢
4 HEAT HLE% Soil organic carbon/ (g-kg ') 16.56+0.24" 16.42+0.22" 15.754-0.19" 15.4840.18"

R2 REBHEOREXELSF IR R R

Table 2 Effects of different grazing intensities on Root Characteristics of S. breviflora

FE 45 index CK LG MG HG
BARK Total root length/cm 216.57+10.83° 255.05411.43" 285.17416.14" 300.31415.18*
#TA A1 Root surface area/cm® 16.5140.97 18.65+1.19° 17.784+1.29° 17.0741.08*
L 42 Root diameter/mm 156.1140.90" 154.56+0.80" 153.334+0.47" 152.784+1.15"
#ARF Root volume/cm? 0.854-0.19° 0.9840.17* 0.9540.09* 0.720.13"
2.5 EHHFAMFERLRZMEZHH AMF {2 YL % 5 4 Hg B 52 B (P<<0. 001) , 1 pH

B AL EE S 1 AMFE 12 4 00 51 5 3 855 + 3 A (P<<0. 0D A 164 2 MR K (P<C0. 001) & i # 1
T M HAR R AT MRS, kB R e, 5 4% B (P<0.00D) . fil % B (P<<
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Fig.4 Linear fitting between the AMF infection rate of S. breviflora and various factors
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Fig. 5 Multivariate fitting analysis of the AMF infection rate of S. breviflora and factors under different grazing intensities
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