Table S1 
Effects of soil sterilization and nitrogen fertilization on concentrations of NH₄⁺-N and NO₃⁻-N in rhizosphere soils of two rice cultivars (HHZ and MXZ). Data represents as mean ± standard error (n = 4). Significant differences among treatments (P < 0.05) were indicated with different letters. C_N and S_N represent unsterilized and sterilized soil under four nitrogen addition levels (0, 50, 100, and 200 mg N kg⁻¹), respectively.
	Treatments
	Cultivar
	C_N0
	C_N50
	C_N100
	C_N200
	S_N0
	S_N50
	S_N100
	S_N200

	NH₄⁺-N
(mg/kg)
	HHZ
	24.7± 6.1a
	20.1± 3.2a
	63.4± 21.6ab
	73.2 ± 12.3ab
	44.7 ± 15.5ab
	61.3± 20.0ab
	128.0± 47.6ab
	139.0± 29.8b

	NO₃⁻-N
(mg/kg)
	
	5.8± 2.8a
	0.9± 0.2b
	1.3± 0.4ab
	1.3± 0.7ab
	1.0± 0.1b
	0.8± 0.1b
	1.1± 0.3ab
	1.2± 0.5ab

	NH₄⁺-N
(mg/kg)
	MXZ
	24.4± 5.4a
	39.1± 9.6a
	41.0± 14.5a
	54.2± 12.0a
	60.8± 4.6a
	118.2± 38.6ab
	78.4± 17.2ab
	161.0± 23.6b

	NO₃⁻-N
(mg/kg)
	
	1.0± 0.1a
	0.9 ± 0.2a
	3.2 ± 1.0a
	0.7 ± 0.3a
	1.3 ± 0.3a
	3.0 ± 2.7a
	1.4 ± 0.9a
	0.5 ± 0.2a



Table S2 
Properties of bacterial co-occurrence networks from both cultivars (n = 6). Network parameters include the number of nodes, number of links (edges), number of positive and negative links, network diameter, modularity, average clustering coefficient, average path length, average degree, and network density. C_N and S_N represent unsterilized and sterilized soil under four nitrogen addition levels (0, 50, 100, and 200 mg N kg⁻¹), respectively.
	[bookmark: _Hlk194325261]Group
	C_N0
	C_N50
	C_N100
	C_N200
	S_N0
	S_N50
	S_N100
	S_N200

	Nodes
	466
	432
	479
	425
	419
	415
	391
	417

	Links
	2362
	2251
	2359
	1720
	1981
	1622
	1486
	1798

	Positive links
	1419
	1217
	1285
	1044
	1532
	1002
	1086
	1082

	Negative links
	943
	1034
	1074
	676
	449
	620
	400
	716

	Network diameter
	13.082
	13.072
	13.183
	13.165
	12.196
	13.126
	14.925
	12.172

	Modularity
	0.645
	0.647
	0.667
	0.696
	0.607
	0.699
	0.659
	0.669

	Average clustering coefficient
	0.364
	0.359
	0.382
	0.359
	0.350
	0.379
	0.355
	0.331

	Average path length
	4.896
	4.713
	4.865
	5.312
	5.107
	5.097
	5.437
	4.967

	Average degree
	10.137
	10.421
	9.850
	8.094
	9.456
	7.817
	7.601
	8.624

	Density
	0.022
	0.024
	0.021
	0.019
	0.023
	0.019
	0.019
	0.021


 
Table S3 
Properties of fungal co-occurrence networks from both cultivars (n = 6). Network parameters include the number of nodes, number of links (edges), number of positive and negative links, network diameter, modularity, average clustering coefficient, average path length, average degree, and network density. C_N and S_N represent unsterilized and sterilized soil under four nitrogen addition levels (0, 50, 100, and 200 mg N kg⁻¹), respectively.
	Group
	C_N0
	C_N50
	C_N100
	C_N200
	S_N0
	S_N50
	S_N100
	S_N200

	Nodes
	73
	71
	85
	71
	41
	43
	37
	30

	Links
	66
	69
	88
	72
	29
	29
	24
	23

	Positive links
	44
	51
	56
	41
	15
	20
	18
	16

	Negative links
	22
	18
	32
	31
	14
	9
	6
	7

	Network diameter
	5.574
	7.523
	5.607
	7.502
	2.779
	2.793
	2.819
	4.775

	Modularity
	0.886
	0.903
	0.877
	0.872
	0.901
	0.918
	0.889
	0.839

	Average clustering coefficient
	0.132
	0.516
	0.404
	0.406
	0.346
	0.231
	0.208
	0.156

	Average path length
	1.834
	2.069
	1.907
	2.506
	1.329
	1.235
	1.393
	1.731

	Average degree
	1.808
	1.944
	2.071
	2.028
	1.415
	1.348
	1.297
	1.533

	Density
	0.025
	0.028
	0.025
	0.029
	0.035
	0.032
	0.036
	0.053



Table S4 
The function of plant growth-promoting rhizobacteria (PGPR). This table summarizes representative genera of plant growth-promoting rhizobacteria (PGPR) and their associated functional traits, including nitrogen fixation, phosphate solubilization, organic matter decomposition, and biocontrol activity, as reported in previous studies.
	PGPR Genus
	Plant Growth Promoting Traits
	Reference(s)

	Azospirillum
	Nitrogen fixation; Phosphate solubilization
	De Santi Ferrara et al., 2012; Holguin et al., 1999


	Enterobacter
	Nitrogen fixation; Phosphate solubilization
	de Santi Ferrara et al., 2012; Lin et al., 2012


	Klebsiella
	Nitrogen fixation; Phosphate solubilization
	Farina et al., 2012; Govindarajan et al., 2007


	Azoarcus
	Nitrogen fixation
	Reinhold-Hurek and Hurek, 1998

	Paenibacillus
	Nitrogen fixation
	Beneduzi et al., 2008

	Pseudomonas
	Phosphate solubilization; Organic matter decomposition; Biocontrol activity
	de Santi Ferrara et al., 2012; Nayaka et al., 2019; Ryan et al., 2009

	Bacillus
	Phosphate solubilization; Biocontrol activity
	Ahmad et al., 2008

	Caulobacter
	Organic matter decomposition
	Berrios, 2021

	Ralstonia
	Organic matter decomposition
	Schneider et al., 2000)

	Acidovorax
	Organic matter decomposition
	Holguin et al., 1999

	Stenotrophomonas
	Organic matter decomposition; Biocontrol activity
	Ryan et al., 2009
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De Santi Ferrara, F.I., Oliveira, Z.M., Gonzales, H.H.S., Floh, E.I.S., Barbosa, H.R., 2012. Endophytic and rhizospheric enterobacteria isolated from sugar cane have different potentials for producing plant growth-promoting substances. Plant and Soil 353, 409–417.
Farina, R., Beneduzi, A., Ambrosini, A., de Campos, S.B., Lisboa, B.B., Wendisch, V., Vargas, L.K., Passaglia, L.M.P., 2012. Diversity of plant growth-promoting rhizobacteria communities associated with the stages of canola growth. Applied Soil Ecology 55, 44–52.
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Supplementary figures


Fig. S1 Relative abundance of bacterial communities in HHZ (A) and MXZ (B) at the phylum level under different nitrogen levels (N0, N50, N100, N200) and under control and sterilized (C and S) treatments. 




Fig. S2 Relative abundance of fungal communities in HHZ (A) and MXZ (B) at the phylum level under different nitrogen levels (N0, N50, N100, N200) and under control and sterilized (C and S) treatments. 
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