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Abstract: [ Objective ] This study aimed to clarify the general rules of the impact of grazing on the composition and function of
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efforts in these grasslands. [ Method ] This study collected 119 raw data of soil fungi from different studies in grazed grasslands,
used unified bioinformatics processing methods and meta-analysis to demonstrate the changes in o-diversity, community
composition and functional groups of soil fungi within grazed grasslands, and used weighted mixed-effects models for
environmental factor analysis. [ Result ] The results indicated that grazing reduced the soil fungal a-diversity and significantly
decreased the relative abundance of pathotrophic fungi, wood saprotrophic fungi, soil saprotrophic fungi, and endophytic fungi.
The change in grazing soil fungal a-diversity and functional fungal relative abundance depended on altered environmental factors
in different regions. The negative effect of grazing on soil fungal a-diversity was mitigated to some extent in the regions with
lower organic carbon content, lower carbon-to-nitrogen ratio, and higher annual precipitation. Initial soil organic carbon content
and grazing exclusion duration influenced the variations in functional fungal abundance, with long-term grazing exclusion
promoting the recovery of soil saprotrophic and symbiotrophic fungi communities. As the initial carbon-to-nitrogen ratio
increased, the degree of reduction in the relative abundance of pathotrophic fungi under grazing decreased. In contrast, the degree
of reduction in the relative abundance of saprotrophic fungi increased. Importantly, in regions with lower precipitation, grazing
had a more significant impact on reducing the relative abundance of saprotrophic and symbiotrophic fungi. [ Conclusion ] Overall,

grazing negatively affected the a-diversity and functional traits of soil fungal communities in the northern grasslands of China.

However, the degree and direction of this effect depended on the local environmental conditions.

Key words: Meta-analysis; Grazing; Fungal community; Ecological function; Grassland
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WMISEHE , RENE X N BN AL BELLFI X BE A . (3 ) +3
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Table 1 Plot information for available raw data of soil fungi
FEBE OB B M M \ i )
- . T \ i , WAL BT AR ,
Y NCBIS® sK&E®/ @Y BES, ARRCY WY MREREY BRA” SCik®
(gkgh (gkgH
mm m a a ( sheep-hm™?)
36.06 N,
SRP139861 425 1200 14 — — 8.32 10.8 24.6 2.27 [17]
106.24 E
36.06 N,
SRP139861 425 1200 19 — — 8.53 10 10.1 1.01 [17]
106.24 E
36.06 N,
SRP139861 425 1200 24 — — 8.46 10.6 16.1 1.53 [17]
106.24 E
36.06 N,
SRP139861 425 1200 29 — — 8.37 10.6 27.8 2.64 [17]
106.24 E
36.06 N,
SRP139861 425 1200 34 — — 8.33 10.4 27.3 2.61 [17]
106.24 E
36.06 N,
SRP139861 425 1200 14 — — 8.44 10.3 22.2 2.17 [17]
106.24 E
36.06 N,
SRP139861 425 1200 19 — — 8.62 9.3 8.3 0.87 [17]
106.24 E
36.06 N,
SRP139861 425 1200 24 — — 8.5 10.3 14.8 1.44 [17]
106.24 E
36.06 N,
SRP139861 425 1200 29 — — 8.44 10.1 24.3 2.4 [17]
106.24 E
36.06 N,
SRP139861 425 1200 34 — — 8.36 9.9 25.3 2.54 [17]
106.24 E
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g T NCBIS? Jk&"/ mEY WHa®,  4ERR"/ B PR BRAE " SCHR®
(gkgh (gkg™h
mm m a a ('sheep-hm™?)

4278 N,

SRP345875 180.3 1107 — 12 0.375 7.66 12.61 — 0.76 [18]
112.67E
4278 N,

SRP345875 180.3 1107 — 12 0.5 7.66 12.61 — 0.76 [18]
112.67E
4278 N,

SRP345875 180.3 1107 — 12 0.625 7.83 10.57 — 0.64 [18]
112.67E
4278 N,

SRP345875 180.3 1107 — 12 0.75 7.66 12.61 — 0.76 [18]
112.67E
44.25N,

SRP312469 286 — — 5 0.75 7.18 12.09 19.86 1.65 [19]
116.70 E
44.25N,

SRP312469 286 — — 5 1.5 7.18 12.09 19.86 1.65 [19]
116.70 E
44.25N,

SRP312469 286 — — 5 2.25 7.18 12.09 19.86 1.65 [19]
116.70 E
4425N,

SRP312469 286 — — 5 3 7.18 12.09 19.86 1.65 [19]
116.70 E
4475 N,

SRP302187 150 1368 — 20 21 8.3 — — — [20]
12375 E

e R 7 RIRIZHELIT ST K IC 1% 45 B o Note: The “-” in the chart indicates the absence of this information for the plot.
(DExperiment location, @NCBI number, (®Mean annual precipitation, @Elevation, & Grazing exclusion year, ©Grazing year, (DStocking
rate, @pH, QC/N, OInitial soil organic carbon, Initial total nitrogen, @Reference.
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indicates that it is not significant. The bar graph represents a 95%
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same as below.
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Fig. 1 Forest plot of effect size of soil fungal a-diversity change in
northern grazed grassland
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Fig. 2 Forest plot of the effect size of soil fungal community at the
phylum level of composition change in northern grazed grassland
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Fig. 3 Forest plot of the effect size of changes in the relative
abundance of different trophic modes of fungi in northern grazed
grassland
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Fig. 4 Forest plot of the effect size of changes in the relative
abundance of functional groups of fungi in northern grazed grassland
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R R P<0.01, o SR P<0.001. On BUEFRHIZER
5 A 5 FiPEFEE . Note: The solid line represents a linear relationship that conforms to the weighted regression of the mixed effects model,

and the shaded area represents the 95% confidence interval of the fitting. The bubble size represents the weight of the study. “*” represents

K5 AERRRCHOR T EL R R BT () FIDREREVE AR S EEBOMAE (b) SERSEE PR A A

Fig. 5 Relationships between soil fungal diversity index and environmental factors (a ) and relationships between effect sizes of soil fungal

trophic modes relative abundance and environmental factors under grazed grassland (b )
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