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Results

AMF drives the reduction of Cd migration in the rhizosphere
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Results

Changes in rhizosphere soil bacteria community
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Proteobacteria was the largest, followed by
Firmicutes, Patescibacteria, Bacteroidetes,
Actinobacteriota and Acidobacteriota.
Proteobacteria and Actinobacteriota
decreased significantly after Cd exposure
compared to CK.

In the AMCd treatment, Dyella and
Sphingomonas showed significant increase
compared to Cd. Notably, Sphingomonas
exhibited higher levels than in CK, while
Dyella did not show a significant difference

from CK.
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Results

Changes in rhizosphere soil bacteria community
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» AM treatment and Cd exposure resulted in variations in the bacterial community.

» CK and AMCd treatments were random processes, Cd and AM treatments were

deterministic.

» Both Cd and AM were primary factors in the assembly of bacterial communities,
favoring deterministic processes. However, Cd was associated with homogeneous
e SN

selection, while AM was linked to variable selection. [
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Bacterial biomarker and keystone

PR

Node

Edge

Average degree
Density

Modularization
coefficient

Average
clustering
coefficient

Eigenvector
centrality

®
Qo (X
L))
598

o 01000

0 0005 0.1
Contribution

i B) mok m ol J—0) Simper test
mmm b: {_ Chitinophagaceae .
= cio_ Chilnophagales Ramlibacter —— 0.007 o ¢+ 0 + @ o o o« e
- i
_;:;;"' ponac = o 0041 -6 @ ¢ o o 0 0 0 @
= f : g Alicyclobacilius il H ]
= g,Tumebauuusu Alkanibacter [~ :-o‘ 0.009
= h: g Bacillus Parablastomonas [’ i5-2 0_014‘. ¢ o
= | Rohmbacius Inquiinus * 0.024 7" o O |
13 B
| o_Bacillales P 2 0.025
- g ¥ ° 0.050
Py ‘ . .
- 0: 0 _La il -
m p: g Gemmatimonas 0 0.04 0 0.02 0.04 C'd CcK
o {_Gemmatimonadaceae
= - o Gemmanimonadales
-_ v -aulobacteraceae i
= w: {_Caulobacterales CJCd mEAMCd p-value Simper test
Asticcacaulis g —©—0013 -® ® ® © © ® O o o
Herbaspirillum 10.027 e o o 0 o 0 ¢+ @ ¢
Lwas —e—10.043
iia I B
== a4: g_Devosia Masella o i 0.005 .
= a5: {_Devosiaceae Dyella :10.049 e o . . o e
= HRemzotum Burkholderia ©0.002
= ag 'gjrauym»eomum Enterococcus @1 0.029
a " "
b0 o | ! +2:0.012
= b1 gl —= ©:0.012
= b2: f_ Sphingomonadaceae -
= b3: g_Burkholdh Y
1 ?:B:rkhgld:::ceae 0 004 0 0.02 0.04 AMCd Cd

O
OOOng o
oAy

&

249

2650
10.643
0.086
0.932

0.574

0.0221

Edge
Average degree
Density

Modularization
coefficient

Average
clustering
coefficient

Eigenvector
centrality

0.0382

Node

Edge

Average degree
Density

Modularization
coefficient

Average
clustering
coefficient

Eigenvector
centrality

249
1959
10.857
0.032
1.568

0.564

0.074

Node

Edge
Average degree
Density

Modularization
coefficient

Average
clustering
coefficient

Eigenvector
centrality

Contribution

251
3271
13.032
0.052
2.03

0.286

0.044

0 0.005 0.01

Paired t-test
» Significantly different in CK vs. Cd were Ramlibacter and
Rhodopseudomonas.

> In Cd vs. AMCd were Asticcacaulis and Bacteroides

SIMPER analysis
» Top five contributors of CK vs. Cd and Cd vs. AMCd were

LWQ8, Massilia, Dyella, Burkholderia, and Enterococcus.

Keystone

» The keystone of CK was Asticcacaulis, Methylobacterium,

Sphingomonas, et al. (nine genera).

» Cd exposure was Rhodanobacter, Dyella, and Burkholderia, et
al.

» AMCd was Parvibaculum, Massilia, and Alistipes, among
others( eight genera),and some keystones overlapped with CK
(LWQ8, Ramlibacter) and Cd (Massilia). |
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AMF and Cd can affect bacterial communities by rﬁ

-
preferred keystones. .




Results

AMF recruits bacteria capable of passivating heavy metals
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Results

Rhizosphere microbiome associate with metabolism
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Results

AMF passivates rhizosphere Cd based on the regulation of metabolic-microbial-soil
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Controlled metabolism activities in alfalfa roots are
critical for beneficial interactions with the rhizosphere
microbiota.

AMF specifically assembles bacteria of the taxon heavy
metal resistant microbiome in the rhizosphere, and this
in turn decreased Cd migration.

A full understanding of the causal relationships between
the rhizosphere microbiota, host metabolism regulation
and soil factors.

Based on our results, the flavones increased by AMF at

alfalfa rhizosphere might recruit HM-remover bacteria.
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