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Effects of grass mode in jujube orchard on the structural composition and co-

occurrence network of soil fungal community
Wang Shoule' ?, WANG Zhongtang', Li Pan', ZHANG Qiong" "

1 National Key Laboratory of Efficient Utilization of Nutrient Resources, Shandong Academy of Agricultural Sciences/Shandong Institute of Pomology, Taian
271000, China
2 Maigati Jujube Industry Research Institute, Kashi 844000, China

Abstract: Sown grass in orchard can change the physical and chemical properties of soil microenvironment and enhance the
root-soil-root interaction between fruit tree and herb species, which may affect its structural composition and functional
stability of soil fungal community. In this study, the five-year jujube variety Jinsi4’ ( Zizyphus jujuba Mill.) was selected
as the research object, and three tillage treatments were set in jujube: clear tillage ( CK), cropping with Vicia villosa
(VV), and cropping with natural grass (ZR) in the interrow to further detect the effects of grass mode in jujube orchard on
soil fungal community composition and ecological function by soil high-throughput sequencing. The results showed that the
Shannon index and Simpson index of soil fungi community in the rhizosphere of jujube increased in VV and ZR groups,

while the diversity of soil fungi in the interrow displayed a decreasing trend. The dominated phylum of the fungal community
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was occupied by Ascomycetes, Basidiomycetes and Mortieromycetes under the three cultivation modes, which reached
79.53%— 93. 24%. Compared to CK group, cropping with Vicia wvillosa promoted the relative abundance of
Mortierellomycota, and inhibited the relative abundance of Ascomycetes, while cropping with native grass increased the
relative abundance of Ascomycetes and reduced the relative abundance of rare phylum in the fungal community. Redundancy
analysis showed that there was a positive correlation between the diversity of soil fungi community and soil nutrients in VV
group. Funguild analysis showed that cropping with Vicia villosa was obviously beneficial to the propagation of saprotrophic
fungi in rhizosphere soil, but inhibited the relative abundance of symbiotic trophic fungi. Co-occurrence network analysis
showed that cropping with Vicia villosa in jujube orchard significantly increased the nodes and edges of soil fungal network ,
and promoted the correlation among fungal species and soil functional stability compared to the CK and ZR group. The study
mainly analyzed the effects of grass on soil fungal community structure and functional network in jujube orchard, which

provided scientific basis for the popularization and application of grass mode in orchard.
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Fig.1 Soil physical and chemical properties under the different cultivation patterns in jujube orchard
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Fig.2 « diversity of soil fungal community under the different cultivation patterns in jujube orchard

( Mortierellomycota,2.15%) . % %% i '] ( Rozellomycota, 0.20% ) . 4% I | ] ( Chytridiomycota, 0. 12% ) . Bk %% 1% |]
( Glomeromycota,0.08% ) &% # | ] ( Mucoromycota, 0.02% ) 55 ( Zoopagomycota, 0.02% ) , HiAth B & ( & AL T
0.01% 1Y ETH ) AR others(12.51% ) . BIRARIBHER T T B WHEVE S LA 30 1] P F3T]  lfi d va
FTCEEBIRT 1.00%) Jy 3 B JE =3 Z A E B REE S5 M AL A AEAE B 25 55 (18 3) o AHX T #kal,
KEEHHGH S AR E AV B IR PR IR 11 5 2 22 [T T TR AR B2 M AEAT 18] s b R
AR EE R, WERFEE S B AR A B AR bR T PR T AR FE R T REBEHHIOH, KFEEHHT
AT+ R WG AN THETE TR AR R LUARER R 14.68%

1.00 | Pk 100 | GZ SR
3 [ Ascomycota . Nectriaceae
'é 075 | [ Basidiomycota 075 | [ | Aspergillaceae
2 I Mortierellomycota I Russulaceae
; B Rozellomycota . Lasiosphaeriaceae
E 050 | B Chytridiomycota 050 | . Chaetomiaceae
& B Glomeromycota I Thelephoraceac
! . Mucoromycota . Amanitaceae
# 025 ¢ [ Zoopagomycota 025 | [ | Hypocreaceae
=z [ Basidiobolomycota [T Microascaceae
B . HAth . Sordariaceae
oL of W st
TR T
—_ = e} —_ = = = = v = = o]
&) 3 &) jas] T T O 3 &) fan] o jas)

5 Group

B3 FAEMEEXEELEAEFHEREYHISRSEKE LAY EE
Fig.3 Relative abundance of dominant species of soil fungi community under the different cultivation patterns in jujube orchard at the

taxonomic level of phylum and family
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Fig.4 PCA analysis of soil fungi in jujube orchard under the different cultivation patterns
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Fig.6 Soil fungi trophic mode under the different cultivation patterns in jujube orchard
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Fig.7 Soil fungi network under the different cultivation patterns in jujube orchard
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Table 1 Topological properties of soil fungi network under the different cultivation patterns in jujube orchard

EEI RIS A KEEHHEH FARE R
Topological properties Clear tillage group Vicia villosa group Natural grass group
T 5 Node 338 370 252

L Egde 443 657 308

1EHH3E Positive correlation 325(96.15%) 365(98.65% ) 241(95.63% )

1 45€ Negative correlation 13(3.85%) 5(1.35%) 11(4.37%)
SEHBE Average degree 2.615 3.551 2.437
THIER IS FR BN Average clustering coefficient 0.823 0.817 0.873

T AR K SE Average path length 2.42 2.47 1.723
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Fig.8 Effects of cropping with Vicia villosa on fruit quality and soil quality in jujube orchard
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