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Impacts of Grazing on the Community Structure of Meso-micro Soil Fauna.
A Meta-Analysis

SUN Cai-cai, AN Hai-tao, YANG Xiao-xia, LYU Wei-dong, LIU Wen-ting, DONG Quan-min*
(Academy of Animal Science and Veterinary Medicine, Qinghai University, Qinghai Academy of Animal Science and
Veterinary Medicine/Key Laboratory of Alpine Grassland Ecosystem in the Three-River-Source, Ministry of Education/

Qinghai Provincial Key Laboratory of Adaptive Management on Alpine Grassland, Xining, Qinghai Province 810016, China)

Abstract: As the key component of the belowground ecosystem, meso-micro soil fauna play an important
role in the material cycle and energy flow of underground ecosystem. We aimed to assess the influence of
grazing on the community structure of Meso-micro soil fauna using Meta-analysis. The results showed
that: (1) Grazing increased the abundance of Meso-micro soil fauna, but decreased the number of species
and the diversity index. (2) Grazing indirectly affected the community structure of Meso-micro soil fauna,
through its influence on plant communities and soil physicochemical properties. (3) Correlation analysis
showed that the abundance of Meso-micro soil fauna was positively correlated with soil moisture and availa-
ble potassium (P<C0. 05) in enclosure treatment group, whereas the abundance of Meso-micro soil fauna
was significantly positively correlated with soil moisture, available potassium,and total phosphorus (P <C
0.01) in grazing treatment group. (4) Structural equation models showed that soil total nitrogen had posi-
tive effect on the abundance of Meso-micro soil fauna in enclosure treatment. In summary,as an important
participant of the underground ecosystem, Meso-micro soil fauna response to grazing was conducive to for-
mulating more reasonable and scientific grazing methods for various regions.
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Table 1 Literature related to the effects of grazing on Meso-micro soil fauna

Title of literature

Year

Seasonal dynamics of mites (Acari) in pastures and meadows in Poland,with species analysis of Oribatida
Cattle grazing mitigates the negative impacts of nitrogen addition on soil nematode communities
Nematode communities indicate anthropogenic alterations to soil dynamics across diverse grasslands
Changes in plant and arthropod functional traits mediate land use and precipitation effects on grassland production
Land use alters relationships of grassland productivity with plant and arthropod diversity in Inner Mongolian grassland
Long-term cattle grazing shifts the ecological state of forest soils
Ground Beetle (Coleoptera: Carabidae) Responses to Cattle Grazing,Grassland Restoration,and Habitat across a Precipitation Gradient
Livestock grazing promotes ecosystem multifunctionality of a coastal salt marsh
Exploring the optimal grazing intensity in desert steppe based on soil nematode community and function
Effects of stocking rate on the interannual patterns of ecosystem biomass and soil nitrogen mineralization n a meadow
steppe of northeast China
Shrublands Ground-Dwelling Arthropods: Their Response to Management
Effect of grazing intensity on plant-parasitic nematodes in an integrated crop — livestock system with low plant diversity
Seasonal patterns of the abundance of ground-dwelling arthropod guilds and their responses to livestock grazing in
a semi-arid steppe
The effect of grazing by geese, goats,and fallow deer on soil mites (Acari)
Moderate grazing increases the structural complexity of soil micro-food webs by promoting root quantity and quality

in a Tibetan alpine meadow

2014
2015
2021
2022
2016
2017
2020
2016
2017
2019
2022
2011
2010
2016
2016
2017
2019
2020
2008
2008
2007
2022
2015
2007
2021
2020
2020
2021
2022
2020
2022
2022
2021
2022

2020

2021
2021

2021

2020

2021

1.2 s (Standard deviation, SD)
( N ) (Standard error, SE)
, Meta (207,

’ : SD = SE Vn
’ .SD ,SE (R0
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Table 2 Sample data size of the grazing impacts on Meso-micro soil fauna community structure, plant and soil factors

Data groups

Items
Number of articles Grazed Enclosured
Soil total phosphorus 5 13 7
Soil total nitrogen 22 101 57
Ammonium nitrogen 7 40 15
Nitrate nitrogen 8 46 17
Soil available phosphorus 8 27 12
Soil available potassium 6 24 10
Soil Organic matter 21 104 57
Soil moisture 19 99 45
Soil bulk density 8 43 29
pH 23 112 59
Plant Shannon-Wiener index 4 8 7
Plant richness 9 41 20
Plant coverage 4 16 6
Plant biomass 6 44 20
Meso-micro soil fauna abundance 20 97 54
Meso-micro soil fauna richness 19 71 34
Meso-micro soil fauna Shannon-Wiener index 33 150 77
Meso-micro soil fauna Margalef index 20 96 48
Meso-micro soil fauna Pielou index 24 101 49
, RR..  95%
R InR cDh :
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Fig. 1 Effect of grazing on community characteristics ’ ’
and different factors of Meso-micro soil fauna 8 .
. TP, ; TN, s NH; -N, ; NO3 -N,
;AP, ; AK, ; SOM, ; 2.3
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Note: TP, Soil total phosphorus; TN, Soil total nitrogen; NH; -N, Shannon pH
Ammonium nitrogen; NOj -N, Nitrate nitrogen; AP, Soil available (P<<0.01);
phosphorus; AK, Soil available potassium; SOM, Soil Organic mat- ,
ter; SM, Soil moisture; BD, Soil bulk density; pH, pH; PS, Plant (P<0.01). . pH
Shannon-Wiener index; PR, Plant richness; PC, Plant coverage; PB,
Plant biomass; FA, Meso-micro soil fauna abundance; FR, Meso-mi- (P<<0. 05) }
cro soil fauna richness; FS, Meso-micro soil fauna Shannon-Wiener N (P<<0.01),
index; FM, Meso-micro soil fauna Margalef index; FP, Meso-micro .
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Fig. 2 Random forest model analysis of different factors on the richness and abundance of Meso-micro soil
fauna under grazing influence
a,c , b.d

Note: Figures a and c are enclosured treatments,figures b and d are grazed treatments
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3
Fig. 3 Random forest model analysis of different factors on the diversity of Meso-micro soil fauna under grazing influence
a,c,e ,  b.d.f

Note: Figures a,c and e are enclosured treatments,and figures b.d and f are grazed treatments
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Fig. 4 Correlation analysis between Meso-micro soil fauna and environmental factors
a ., b N — . — s o ek P<<0.01;% %" P<C0.05
Note: Figure a is enclosured treatment and figure b is grazed treatment. Red, negative correlation;blue, positive correlation, the darker the col-

or the greater the number of correlations. “ 3% ” means P<C0. 01;" % ” means P<C0. 05

$=0.19,P<C0.05); :

(P<<C0.05),

(P<O. 05)0 ) ) 9 pH

5
Fig.5 Structural equation modeling analysis of Meso-micro soil fauna with environmental factors
:a ,X2:18.064,df:12,P:0.114; b ’X2:5' 623,df=12,P=0.934, P<C0. 05, P
=>0.05. TP, ;s TN, s NH{ -N, ;NO; -N, s AP, s AK, ; SOM, s SM,
.BD. ;pH.  pH  ;PS. .PR. ,PC, ;PB, JFA,
;FR, ;s FS, s FM, ;FP,

Note: Figure a is enclosured treatment,y*=18. 064,d f=12,P=0. 114;figure b is grazed treatment,y*=5.623,d f=12,P=0. 934. The solid
lines indicate a significant effect(P<C0. 05) ,and the dotted lines indicate a non-significant effect(P>>0. 05). TP, Soil total phosphorus; TN, Soil
total nitrogen; NH/ -N, Ammonium nitrogen; NOj -N, Nitrate nitrogen; AP, Soil available phosphorus; AK, Soil available potassium;SOM, Soil
Organic matter; SM, Soil moisture; BD, Soil bulk density; pH,pH;PS,Plant Shannon-Wiener index; PR, Plant richness; PC,Plant coverage; PB,
Plant biomass; FA, Meso-micro soil fauna abundance; FR, Meso-micro soil fauna richness; FS, Meso-micro soil fauna Shannon-Wiener index;

FM, Meso-micro soil fauna Margalef index; FP, Meso-micro soil fauna Pielou index
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