Supplementary Tables
Table S1. Relative abundance of soil bacterial community at the phylum level (%).
	Phylum
	M
	S
	IM
	IS
	p value

	Proteobacteria
	0.270 
	0.281 
	0.297 
	0.299 
	<0.05

	Actinobacteria
	0.238 
	0.234 
	0.226 
	0.233 
	<0.01

	Acidobacteria
	0.155 
	0.163 
	0.161 
	0.155 
	<0.01

	Chloroflexi
	0.090 
	0.083 
	0.080 
	0.083 
	<0.01

	Gemmatimonadetes_Bacteria
	0.057 
	0.058 
	0.056 
	0.058 
	<0.05

	Planctomycetes
	0.037 
	0.035 
	0.032 
	0.031 
	<0.01

	Thaumarchaeota
	0.034 
	0.032 
	0.027 
	0.030 
	

	Candidatus_Rokubacteria
	0.022 
	0.023 
	0.022 
	0.023 
	<0.01

	Bacteroidetes
	0.018 
	0.019 
	0.023 
	0.019 
	

	unclassified_Bacteria
	0.017 
	0.017 
	0.017 
	0.018 
	

	Verrucomicrobia
	0.014 
	0.011 
	0.014 
	0.009 
	<0.01

	Streptophyta
	0.007 
	0.001 
	0.005 
	0.000 
	　


Value (mean ± S.D., n=3) of each phyla class in total rhizosphere microbial community. M, maize monoculture; S, soybean monoculture (S); IS, rhizosphere samples from soybean in intercropping systems; and IM, rhizosphere samples from maize in intercropping systems.


Table S2. Relative abundance of dominate soil bacterial community at the genus level.
	Genus
	M
	S
	IS
	IM
	p value

	Unclassified_Acidobacteria
	0.128 
	0.135 
	0.128 
	0.133 
	<0.001

	unclassified_Chloroflexi
	0.064 
	0.059 
	0.059 
	0.056 
	<0.001

	unclassified_Actinobacteria
	0.062 
	0.057 
	0.055 
	0.054 
	

	unclassified_Betaproteobacteria
	0.039 
	0.039 
	0.037 
	0.041 
	<0.050

	unclassified_Deltaproteobacteria
	0.025 
	0.025 
	0.025 
	0.025 
	<0.010

	Nocardioides
	0.024 
	0.027 
	0.022 
	0.023 
	<0.001

	Solirubrobacter
	0.016 
	0.016 
	0.014 
	0.014 
	<0.050

	Sphingomonas
	0.012 
	0.016 
	0.014 
	0.014 
	

	Arthrobacter
	0.011 
	0.010 
	0.009 
	0.011 
	<0.001


Value (mean ± S.D., n=3) of each phyla class in total rhizosphere microbial community. M, maize monoculture; S, soybean monoculture (S); IS, rhizosphere samples from soybean in intercropping systems; and IM, rhizosphere samples from maize in intercropping systems.


Table S3. Significance of the soil properties in explaining the rhizosphere soil P fractions from redundancy analysis (RDA).
	Name
	Explains %
	pseudo-F
	p (adj)

	pH
	35.7
	5.6
	0.008

	SMBP
	33.5
	9.8
	0.002

	SOC
	14.4
	7.0
	0.014

	EC
	8.0
	6.6
	0.012

	ALP
	3.9
	5.3
	0.018

	AP
	1.1
	1.6
	0.214

	Total P
	1.6
	3.5
	0.070

	C:P
	0.3
	0.6
	0.570


Note: SOC, soil organic matter; AP, available phosphorus; ALP, alkaline phosphatase; SMBp, soil microbial biomass P; C:P, SOC and total P ratio.



Table S4. Significance of the soil properties in explaining the P-cycling functional genes of 
rhizosphere soil microbe from redundancy analysis (RDA).
	
Name
	Explains %
	pseudo-F
	p (adj)

	pH
	41.5
	7.1
	0.014

	CaCl2–P
	15.2
	3.2
	0.114

	Total P
	18.9
	6.2
	0.034

	SOC
	8
	3.4
	0.106

	EC
	3.9
	1.9
	0.186

	HCl–P
	6.7
	5.7
	0.052

	SMBP
	3.2
	4.8
	0.050

	ALP
	1.8
	6.3
	0.030

	AP
	0.2
	0.7
	0.532


Note: SOC, soil organic matter; AP, available phosphorus; ALP, alkaline phosphatase; SMBp, soil microbial biomass P; C:P, SOC and total P ratio.


Table S5. Relationship of soil microbial community and soil bioavailable P fractions. The p-values were presented in the table. 
	
	CaCl2–P
	Citrate–P
	HCl–P
	Enzyme–P

	Proteobacteria
	0.261
	0.112
	0.070
	0.081

	Actinobacteria
	0.894
	0.052
	0.035
	0.687

	Acidobacteria
	0.016
	0.003
	0.965
	0.435

	Chloroflexi
	0.923
	0.002
	0.124
	0.112

	Planctomycetes
	0.225
	0.243
	0.115
	0.144

	Thaumarchaeota
	0.663
	0.067
	0.081
	0.622

	Candidatus_Rokubacteria
	0.169
	0.891
	0.076
	0.039

	Bacteroidetes
	0.824
	0.004
	0.004
	0.805

	Verrucomicrobia
	0.670
	0.960
	0.262
	0.000

	Streptophyta
	0.522
	0.459
	0.395
	0.001


[bookmark: _Hlk137055722]Note: The p-values less than 0.05 were marked in the orange.


Table S6. Relationship of soil bioavailable P fractions and soil microbial functional genes involved in P-cycling. The p-values were presented in the table. 
	Genes
	AP
	CaCl2–P
	Citrate–P
	HCl–P
	Enzyme–P

	aphA
	0.156
	0.005
	0.353
	0.874
	0.232

	appA
	0.996
	0.092
	0.060
	0.723
	0.897

	phoN
	0.309
	0.931
	0.452
	0.227
	0.660

	phnG
	0.040
	0.051
	0.482
	0.639
	0.091

	phnP
	0.071
	0.651
	0.087
	0.100
	0.624

	phnW
	0.758
	0.136
	0.182
	0.946
	0.502

	phoA
	0.004
	0.464
	0.280
	0.092
	0.273

	phoD
	0.037
	0.773
	0.073
	0.142
	0.337

	phoN
	0.309
	0.931
	0.452
	0.227
	0.660

	gcd
	0.012
	0.859
	0.095
	0.336
	0.037

	ppa
	0.004
	0.727
	0.101
	0.007
	0.496

	ppx
	0.039
	0.629
	0.025
	0.065
	0.413

	phoB
	0.083
	0.493
	0.047
	0.365
	0.179

	phoR
	0.087
	0.403
	0.044
	0.286
	0.198

	phnE
	0.469
	0.031
	0.070
	0.721
	0.313

	phnD
	0.822
	0.061
	0.088
	0.496
	0.500

	pit
	0.009
	0.667
	0.205
	0.069
	0.280

	pstA
	0.027
	0.807
	0.046
	0.046
	0.518

	phoU
	0.025
	0.988
	0.127
	0.082
	0.403

	pstB
	0.019
	0.891
	0.124
	0.043
	0.466

	pstC
	0.006
	0.916
	0.037
	0.043
	0.280

	ugpB
	0.169
	0.711
	0.065
	0.048
	0.772

	ugpC
	0.694
	0.526
	0.582
	0.220
	0.542

	ugpE
	0.362
	0.156
	0.044
	0.412
	0.633

	ugpA
	0.363
	0.379
	0.116
	0.258
	0.763

	ugpQ
	0.021
	0.714
	0.194
	0.008
	0.830


Note: The p-values less than 0.05 were marked in the orange.
