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Investigation of the differences in rhizosphere
microbial community across diverse growth

states of sophora japonica

ZHANG Tiancheng, GONG Yufei, LIU Jiacheng, ZHANG Wenfei,
CHANG Jing, SUI Junkang, HUA Xuewen

(School of Agriculture and Biology, Liaocheng University, Liaocheng 252059, China)

Abstract With regard to the recent surge of mortality rate of ornamental Sophora japonicas planted in Li-
aocheng city, the soil physiochemical properties and microbial community composition in rhizosphere soils
of S. japonica were analyzed, thereby revealing the correlation between the growth status of S. japonica
and the soil environment. The results showed that all the rhizosphere soil samples across diverse growth
states of S. japonica contained medium to high levels of organic substances, total nitrogen, total phos-

phorus, and total potassium, with a notable abundance of available potassium. Conversely, water-soluble
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nitrogen and available phosphorus were at medium to low levels. In terms of microbial communities, the
rhizosphere soil of dead S. japonica possessed significantly higher bacterial species diversity and richness
but lower fungal species diversity and richness in comparison with those of weakened and healthy growing
S. japonica. Additionally, the rhizosphere soil of dead S. japonica exhibited greater relative abundances
of saprophytic genera, such as Agaricus and Peziza , as well as Fusarium responsible for root rot. In con-
trast, the rhizosphere soil of healthy S. japonica showed stronger presence of the bio-stimulating fungus
Mortierella genera. The research results are expected to provide important theoretical guidance for the
cultivation and management of Sophora japonica.
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Tab. 1 Soil pH values and soil nutrient classification criteria

oC TN TP TK WSN AP AK
HFR pH 25 FHe
/(g kg /g kg /(g kg /(g kg /(mgeke D) /(mgekg D) /(mgekgh)
SR =>8.5 1% e =40 >2 >1 =>25 =150 =40 =200
e 7.5~8.5 2% R 30~40 1.5~2 0.8~1 20~25 120~150 20~40  150~200
ealis 6.5~7.5 3% =i 20~30 1~1.5 0.6~0. 8 15~20 90~120 10~20  100~150
[Eraes 5.5~6.5 4% h 10~20 0.75~1 0.4~0.6 10~15 60~90 5~10 50~100
[iz3es 4.5~5.5 5% i 6~10 0.5~0.75  0.2~0.4 5~10 30~60 3~5 30~50
SRR VE <4.5 6 2% TR <6 <0.5 <0.2 <5 <30 <3 <30

H.0C, AHUF A TN, BA; TP, Mif; TK, 28 ; WSN, KIFHE; AP, AR AK, #E5.
%2 3MARERKRESHERNIRIR T EELER

Tab. 2 Physicochemical properties of rhizosphere soils of S. japonica in three different growth states

ocC TN TP TK WSN AP AK
Samples pH ’
J(ge kg J(gekgH) Jgekg ) J(gekgH /(mgekg ) /(mgekg ) /(mgekg D)
SA 8. 40 16. 1 0. 856 0. 745 19. 58 55 5.3 193
SB 7.68 29.4 1. 401 0.718 19.03 72 5.3 200
C 8.58 15.0 0. 835 0. 734 19. 83 45 3.9 455
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R A SR b, 3 B 75 31 40 B A RUT 51 391 052 4%, Sk KM BT, S5 Y 18 208 MR AF K BT
(OTU) ik 39 M1 880 NG J&E . [WlIF , ELTR A RUF 53k 537 957 45, RIS 43] 1 943 4
OUT, {55 13 NEE 1A 370 N EFJE A 1Ca, b)I, EMA R, 3 FhEMAR R LR A 3 IRER
Z RN D R A AR 1 (e DT 38 S A R A iy 208 R0 7 A 8 B0k 26 207 , B A P 5000 1 70 4, A2
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Fig. 1 OUT number of bacteria and fungi, microbial species composition, and PCA analysis

in the rhizosphere soils of S. japonica with three different growth states
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Fig. 2 Alpha diversity index of bacteria in the rhizosphere soils of S. japonica across three different growth states
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Fig. 3 Alpha diversity index of fungi in the rhizosphere soils of S. japonica across three different growth states
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Fig. 4 Species distribution of bacteria and fungi at the phylum and genus classification levels
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classification levels in the rhizosphere soils of S. japonica across different growth states
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Chinese locust with different growth status (LDA threshold greater than 4)
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