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Abstract: [ Objective ] Grazing is one of the most important, simplest, and most economical ways of grassland utilization in the
Inner Mongolia desert steppe. It is an important factor affecting plant, biological, and soil environmental changes. Soil protists
play an important role in the material cycle and energy flow of desert steppe ecosystems, but little is known about how the protists
respond to changes in grazing intensity. [ Method ] A randomized block experiment was conducted in a Stipa breviflora desert
steppe to analyze the diversity and composition of soil protist communities. Four treatments were set up: CK (Control), LG (Light
grazing), MG (Moderate grazing), and HG (Heavy grazing). High-throughput sequencing technology was used to analyze the
diversity and composition of soil protist communities. Combined with the analysis of vegetation characteristics and soil physical
and chemical properties, the key environmental factors driving the change of soil’s protist biological community were explored.
[ Results ] The results showed that the soil protist communities in the Stipa breviflora desert steppe were mainly composed of
Unclassified-Eukaryotes, Cryptophyta, Chlorophyta, Arthropoda, Streptophyta and Mucoromycota. The dominant groups (relative
abundance accounted for 20% or more of the total abundance) were Unclassified-Eukaryotes and Cryptophyta. The common
groups (relative abundance accounted for 2%-20% of the total abundance) were Chlorophyta, Arthropoda, Streptophyta, and
Mucoromycota. The rare groups (relative abundance accounted for 2% or less of the total abundance) were Chytridiomycota,
Apicomplexa, Chordata, and Basidiomycetes. Among these, the dominant groups and common groups were more sensitive to the
change in grazing intensity. Grazing intensity changed the vegetation characteristics, soil physical and chemical properties, and
soil protist community diversity of desert steppe. The Margalef richness index, Shannon-Wiener diversity index, Pielou evenness
index, and biomass of vegetation were sensitive to the changes in protist communities. The total porosity, bulk density, organic
matter, total nitrogen, total phosphorus, available phosphorus, available potassium, and pH were the key soil factors affecting the
protist community. [ Conclusion ] In conclusion, grazing affects soil protist communities by changing vegetation characteristics
and soil environmental factors. Our results prove that there is a strong connectivity between protist and environmental factors in
ecosystems with relatively scarce nutrient resources and clarify the protist groups that are sensitive to changes in grazing
management measures in desert steppe.

Key words: Desert grassland; Protists; Community composition; Diversity; Grazing; Environmental factors
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Fig. 1 Relative abundance of soil protist community at the phylum level
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Fig. 2 Alpha diversity of soil protist communities under different treatments
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Table 1 Effects of grazing intensity on soil physical and chemical properties
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Treatment moisture/  density/ compaction/ matter/  nitrogen/ phosphorus/ phosphorus/ potassium/
porosity/ e/C
% (kgm™) Pa (gkeg') (gkg') (gkg') (mgkg') (mgkg")
%
4.04+ 1.26+ 0.52+ 6.67+ 27.62+ 23.63+ 1.60+ 0.31+ 6.07+ 251.19+ 8.54+
CK
0.00a 0.04a 0.02a 0.65b 0.40a 0.43b 0.02b 0.01a 0.31a 20.68a 0.09b
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. R PEUE I EAREDR(n=6 ); R FIAS[R] /NG F05E R A0 PR A 24 53 . 3% ( P<<0.05 ), Note: The values in the table were mean

+ standard error (7 =6 ); Different lowercase letters in the same column indicate significant differences between treatments ( P < 0.05) .

YWEEERECGHESS R E R EEMES (P
<0.05), SRS, A . AR 2
WEIEM X (P<0.01 fil P<0.001), 54% . ¥l
i, pH B W E M (P<0.05), KLY L)
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BGB
AGB

Pielou

Shannon-Wiener

0.8

0.6

0.4

.. .*

02

~ 0.0

* P<0.05, ** P<0.01, ***P<0.001

. Margalef: £ EFT5%L; Shannon-Wiener: ZEEVEFEEL; Pielou: ¥AIFEEIEE; AGB: #b F4¥#; BGB: i FAY&; SM:
S KE; BD: &#E; STP: HIEEFLEE; SC: HIEESIA; T: WA, SOM: LHHEFHLE; TN: &%; TP: £W; AP: A
W AK: #A{#1. Note: Margalef: Richness index; Shannon-Wiener: Diversity index; Pielou: Evenness index; AGB: Above-ground

biomass; BGB: Below-ground biomass; SM: Soil moisture; BD: Bulk density; STP: Soil total porosity; SC: Soil compactness; T:

Temperature; SOM: Soil organic matter; TN: Total nitrogen; TP: Total phosphorus; AP: Available phosphorus; AK: Available potassium.

P s e stA: AR 5 R AROR S ERRAE A AR S

Fig. 5 Correlation analysis between soil protists and vegetation and soil characteristics
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