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Comparison of Root Endophytic Microbial Community Diversity
Between Dwarf and Arborescent Progenies of Pear Hybrids
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Abstract: To investigate the composition of root endophytic microbial communities in pear trees and their correlation with
host tree types, this study analyzes the root endophytic microbial community structure in 7-year-old arborescent and dwarf
pear hybrid populations, using 16S rRNA and ITS high-throughput sequencing technologies. The results demonstrate that the
root endophytic bacterial community in the dwarf pear population exhibits significant correlations with tree height, trunk
circumference, and trunk diameter, whereas the arborescent pear population shows no such significant correlations. The co-
occurrence networks of endophytic bacteria and fungi in the dwarf population are more complex than those in the
arborescent population. Specifically, the dwarf population predominantly enriches bacterial taxa such as Bacteroidota and
Cyanobacteria, while the arborescent population enriches bacterial taxa such as Proteobacteria. For fungi, the dwarf
population mainly enriches fungal taxa such as Ascomycota, whereas the arborescent population enriches fungal taxa such as
Basidiomycota. Both dwarf and arborescent pear populations shape their own distinct bacterial and fungal microbial
communities.
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Table 1 Basic physical and chemical properties of sample soil
(%N B/ (mg/kg) i 2/ (mg/kg) %8s/ (mg/kg) R/ (mg/kg)

Sample pH Organic matte Available nitrogen Available phosphorus  Available potassium
511 Dwarf 1 7.81+0.08bcd 14.74+0.63d 8.72+0.17d 50.22+2.77def 169.58+1.58¢
$/E 2 Dwarf 2 7.87+0.02bc 17.03+1.88¢ 12.12+0.25b 90.52+4.76a 166.85+1.58¢
$%E 3 Dwarf 3 8.15+0.04a 7.95+0.46f 12.63£0.28a 40.17+3.54¢ 169.58+1.57¢
J&E 4 Dwarf 4 7.734£0.01cde 21.96+0.20a 11.44+0.14¢ 62.29+3.98bc 169.58+1.57¢
#%4 5 Dwarf 5 8.25+0.02a 14.23+0.57d 8.05+0.028¢ 46.8942.89¢fg 163.21+1.58f
& 6 Dwarf 6 7.64+0.10ef 12.00+1.19¢ 11.46+0.15¢ 57.51£5.35¢d 168.67+1.58¢
742 1 Arborescent 1 7.33+0.06g 12.85+0.60de 5.2540.19i 88.63+1.99a 195.08+2.73d
Fv1: 2 Arborescent 2 7.51+0.11f 19.16+0.77b 8.51+0.30d 44.07+4.43fg 207.83+1.58b
FvH: 3 Arborescent 3 7.94+0.02b 14.70+0.95d 5.89+0.23h 71.12+9.08b 166.85+1.58¢
7/ 4 Arborescent 4 7.53+0.07f 18.73+0.13b 6.55+0.18¢g 63.83+4.86bc 239.71+1.58a
F¥4E 5 Arborescent 5 7.63+0.04ef 13.43+0.66de 7.47+0.19f 85.56+1.69a 198.73+1.57¢
F¥4E 6 Arborescent 6 7.70+0.14de 14.14+1.43d 7.35+0.07f 55.01+4.44cde 193.26+1.57d

de/)HEAT 5 51 EL X AN A 73 A SR 5 1 )

TE = RIS J5 A NG 5 BN [F) AL H1 F] 22 57t 82 3% (P<0.05)

Note: Different lowercase letters after data in the same column indicate significant differences among different treatments (P<0.05).
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Table 2 Tree height, trunk diameter and trunk
circumference of pear hybrid populations

FEAR = /em JilH/em HA%/em

Sample Height  Circumference  Diameter
% 1 Dwarf 1 113.0 10.5 2.7
$&/E 2 Dwarf 2 92.0 7.7 2.1
J&4 3 Dwarf 3 107.0 9.5 24
J&E 4 Dwarf 4 127.5 9.0 2.7
&4 5 Dwarf 5 83.0 11.0 3.0
¥ 6 Dwarf 6 97.0 11.0 2.0
7744 1 Arborescent 1 351.0 19.5 5.6
T+/E2 Arborescent 2 336.5 18.5 52
7t 3 Arborescent 3 358.0 17.5 5.4
774 4 Arborescent 4 303.0 22.7 6.0
74 5 Arborescent 5 300.0 20.5 5.8
¥/ 6 Arborescent 6 324.0 24.0 7.3
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Fig. 1 Mantel test and correlation analysis
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BIREE 2251 ASV (O RIITH BHE 2 5 ASV (D) SRR W TR A ER AR E T *P<0.05,##P<0.01, **#P<0.001
Note: Mantel test of endophytic bacterial community(A)and fungal community(B)in root system of pear hybrid population in relation
to tree height, trunk circumference and diameter. Correlation analysis of endophytic bacterial community difference ASV(C)and fungal
community difference ASV(D)with tree height, trunk circumference and diameter in the root system of pear tree hybrid population.*P<0.05,

**P<0.01,***P<0.001.
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Fig. 2 Alpha diversity and Beta diversity analysis
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Note: Alpha diversity analysis of endophytic bacterial community (A) and fungal community (B) in root system of pear hybrid
population including Chaol index, Shannon index and Pielou index. Principal coordinate analysis PCoA of endophytic bacterial community

(C) and fungal community (D) in the root system of pear tree hybrid population.*P<0.05.
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Fig. 3 Species composition of root endophytic microorganisms
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Note: Relative abundance of endophytic bacteria at the phylum level (A) and genus level (C); and endophytic fungi at the phylum level

(B) and genus level (D) in the root system of a hybrid population of pear trees.
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Note: Differential taxa in the endophytic bacterial community (A) and endophytic fungal community (B) were screened by LefSe
difference analysis between the dwarf and arborescent populations of pear trees, with microorganisms significantly enriched in the dwarf
population in red, and those significantly enriched in the arborescent population in green; root endophytic bacterial community (C) and
endophytic fungal community (D) were screened for differential taxa at the ASV level by DESeq?2 analysis of variance.
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Fig. 5 Co-occurrence network of root endophytic microbial communities
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Note: (A) Co-occurrence network of root endophytic bacteria at the phylum level for the dwarf hybrid and arborescent hybrid populations,
and (B) co-occurrence network of root endophytic fungi at the phylum level for the dwarf hybrid and arborescent hybrid populations.
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