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Abstract: In order to investigate the effect of arbuscula mycorrhizal fungi ( AMF) - Funneliformis Mosseae on the bacterial
community in soybean soil after different continuous cropping years, we analyzed the infection rate, bacterial community
structure and diversity of AMF after 0,1,3,5 continuous cropping years respectively, and KEGG function prediction was also
conducted. And we hoped this study could provides theoretical basis for alleviating soybean continuous cropping obstacle. The
results showed that, with the increase of continuous cropping years, the diversity and abundance of bacteria in soybean soil ,
and the abundance of beneficial bacteria such as Sphingomonas, Gemmatimonas, Bacillus and Nitrobacter were also
decreased. Inoculation of F. mosseae not only improved the bacterial diversity in rhizosphere soil, increased the abundance of
beneficial bacteria such as Gemmatimonas, Sphingomonas , Nitrospira and Lysobacter , but also improved the functions of amino
acid metabolism, signal transduction, membrane transport and carbohydrate metabolism of rhizosphere bacterial community,
which significantly alleviated the soybean continuous cropping obstacle.
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Table 1 Bacterial species abundance and diversity index

i OTU %% ACE 185 Chaol 5%k I RRIEEL FARIGEL B
Sample OTU number ACE index Chaol index Simpson index Shannon index Coverage/ %
S0Ynon 3198 3679. 443 3667. 802 0. 0057 6.5763 0. 9886
S0Yin 3244 3630. 787 3607. 893 0. 0051 6. 6091 0. 9884
S1Ynon 3256 3814. 638 3789.972 0. 0045 6. 6489 0. 9876
S1Yin 3307 3848. 803 3922.097 0. 0047 6.6214 0. 9863
S3Ynon 3259 3758.738 3776.302 0. 0051 6. 5020 0. 9875
S3Yin 3317 3821.018 3785.721 0. 0072 6.6018 0. 9879
S5Ynon 2035 2648.417 2652.973 0. 0063 6.3938 0. 9642
S5Yin 2673 3065. 052 3087. 028 0. 0062 6. 5002 0.9881

100

80 A
60
40

B Unclassified

B Others

¥ Uncultured_bacterium_p_Saccharibacteria
“I Uncultured_bacterium_f_JG34-KF-161

¥ Gemmatimonas

@ Uncultured_bacterium_{_Nitrosomonadaceae
B Uncultured_bacterium_c_Subgroup_6

M Uncultured_bacterium_o_Acidimicrobiales

B Aeromicrobium

¥ Uncultured_bacterium_{_Gemmatimonadaceae
™ Sphingomonas

B RB41

DS ES:
Relative abundance/%

20 A

O >
é O

& & o“&x“
I N N 2

y = Sample

0 I
<
R KA T F LS B A I Others , Unclassified 1§ 3 72 51 53 262 1 B 1)
v
Display the top ten species with the abundance level, combine other species into Others, and
Unclassified represents species that were not taxonomically annotated.

B2 BAELEAEFEESHENE
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A shows the sample abundance ratio. B shows the difference ratio of the functional abundance in the 95% confidence interval.
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Fig. 4 KEGG metabolic pathway difference of soil sample continuous cropping 0 year



21 HEIEAE S < VY AN FE RS (Funneliformis mosseae ) X ¥ 41K AR b+ HEAH TR BRI AHE A 52 1 283

2.4.2 #AF 1 5 LA KEGG KMtk 12 £ F o 47 Btk e R B AR OK A G P AR L T e
S Fizs AR 1A S REXT IR ANIEAE A S AR R X IR, DA FE A 1 4RI, AM BT
ARG SRR RG2S SR B 2R S AR R X R R A R
BRI A, w0 41 A9 &2 AE 2 L a0 i bE

A B
= S1Yin @@ S1Ynon
Xenobiotics biodegradation and metabolism - 1 o+ <le-15
Replication and repair - o | <le-15
Metabolism of terpenoids and polyketides - : HOH <le-15
Infectious diseases:Viral | © <le-15
Glycan biosynthesis and metabolism - Ot | <le-15
Cell motility [ I e 3.98e-15
Energy metabolism _ —0— ! 7.26e-10
Cancers:Overview l : o 2.41e-09
Nucleotide metabolism - 0+ | 6.08e-08
Translation - o+ | 3.43e-07
Metabolism of other amino acids - I ron 1.14e-06 ;ﬁ?{:
Substance dependence I ql 3.77e-06 =
Translation and catabolism I 2, 6.56e-06 %
Carbohydrate metabolism _ —— | 1.25e-04 él
Cell growth and death l e 1.25e-04 ,EE\
Immune system | ‘I 1.46e-04 %
Endocrine system l .I 8.59e-04 ;:
Cellular community | Q 2.19e-03
Biosynthesis of other secondary metabolites . e} 2.44e-03
Cancers:Sperific types I b 1.06e=02
Signaling molecules and interaction | + 1.48e-02
Digestive system | ® 1.97e-02
Infectious diseases:Bacterial l (@] 2.00e-02
Excretory system | o 2.15e-02
Amino acid metabolism _ :}—.—i 2.38e-02
Folding,sorting and degradation - f.'ll 2.99e—02
Global and overview maps — ‘ ‘ }—l.—|! . ‘ . . . 3.61e—02
0 144 -0.04 -0.02 0 0.02 0.04 0.06 0.08 0.1
i Proportion/% Lt |2 Difference between proportion/%

ARG R B, A GBARCIEHR AR MR SN A W KA 5 A Qg S I RIME 52 5 528 S R AL & W ro A s 15 2
0 TS R 5 WA LE W) A BTt s A N RE 2 5 RS A s R MO0 s A IR A QoA 5 28 L MR Qs W AR
P 5 BRI AR A K AL B AR s A0 A KBTS s i R G 5 PN 43 W8 R 0 5 A M R 5 LB R AR 1 £ 9 5 15 8
A FREMIE F 50T SAHEAER] ARG L 00 - AR 5 R s HEE R 0 IR 76 0 SRR 5 4 T AT 141
B 3 95 % {5 BE X ] A T g 4= BE 1 22 7 L 49
A shows the sample abundance ratio. B shows the difference ratio of the functional abundance in the 95% confidence interval.
5 1#EE] F KEGG RiffigRERE

Fig. 5 KEGG metabolic pathway difference soil sample continuous cropping 1 year
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A shows the sample abundance ratio. B shows the difference ratio of the functional abundance in the 95% confidence interval.
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Fig. 6 EGG metabolic pathway difference of soil sample continuous cropping 3 years
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