[bookmark: _Hlk107495928]Combined application of N-fixing PGPB and rice straw mulch compensates N immobilization by straw, improving crop growth.Combined application of rice straw mulch and nitrogen-fixing PGPB improves sustainable crop production by recycling waste and reducing mineral fertilisers
Table S1. Treatments applied to the ryegrass trays in the microcosm assay according to the two factors analysed.
	Treatment
factor
	Inoculation

	
	SM199
	SM232
	SM662
	SM700
	Az39
	Non-inoculated

	Mulching
	Mulching
	SM199 mulching
	SM323 mulching
	SM662 mulching
	SM700 mulching
	Az39 mulching
	Non- inoculated mulching control

	
	
	SM199 mulching
	SM323 mulching
	SM662 mulching
	SM700 mulching
	Az39 mulching
	Non- inoculated mulching control

	
	
	SM199 mulching
	SM323 mulching
	SM662 mulching
	SM700 mulching
	Az39 mulching
	Non- inoculated mulching control

	
	Non-mulching
	SM199 non-mulching
	SM232 non-mulching
	SM662 non-mulching
	SM700 non-mulching
	Az39 non-mulching
	Non-inoculated non-mulching control

	
	
	SM199 non-mulching
	SM232 non-mulching
	SM662 non-mulching
	SM700 non-mulching
	Az39 non-mulching
	Non-inoculated non-mulching control

	
	
	SM199 non-mulching
	SM232 non-mulching
	SM662 non-mulching
	SM700 non-mulching
	Az39 non-mulching
	Non-inoculated non-mulching control


Table S2. Two-way ANOVA for the biomass produced by ryegrass plants grown in microcosm conditions at the different sampling dates for the factors inoculum and presence of mulching. Asterisks indicate the level of significance: *** p0.001; ** 0.001<p0.01; *0.01<p0.05; ns, not significant. D.F., degrees of freedom; RMS root mean square.
	Source variation
	D.F.
	February Biomass
	April Biomass
	September Biomass

	
	
	Fresh
	Dry
	Fresh
	Dry
	Fresh
	Dry

	
	
	RMS
	F
	RMS
	F
	RMS
	F
	RMS
	F
	RMS
	F
	RMS
	F

	Mulching (M)
	1
	20.352
	19.805
	***
	1.847
	12.266
	**
	18.646
	8.378
	**
	1.740
	7.824
	*
	24.209
	12.863**
	2.137
	23.080***

	Inoculation (I)
	5
	8.928
	8.688
	***
	1.047
	6.955
	***
	74.067
	33.280
	***
	7.133
	32.062
	***
	8.585
	4.562**
	0.881
	9.515***

	M*I
	5
	1.239
	1.206
	ns
	0.143
	0.952
	ns
	6.977
	3.135
	*
	0.592
	2.661
	ns
	2.977
	1.582ns
	0.214
	2.313ns

	Error
	24
	1.028
	 
	 
	0.151
	 
	 
	2.226
	 
	 
	0.222
	 
	 
	1.882
	
		0.093
	


Table S3. Two-way ANOVA for soil nitrogen content in microcosm conditions at the different sampling dates for the factors inoculum and presence of mulching. Asterisks indicate the level of significance: *** p0.001; ** 0.001<p0.01; *0.01<p0.05; ns, not significant. D.F., degrees of freedom; RMS root mean square.
	Source variation
	D.F.
	Abril
	Junio

	
	
	mg NH4+/g soil-1
	mg NO3-/g soil-1
	mg NH4+/g soil-1
	mg NO3-/g soil-1

	
	
	RMS
	F
	RMS
	F
	RMS
	F
	RMS
	F

	Mulching (M)
	1
	3.679E-5
	5.260
	*
	0.108
	160.329
	***
	2.934E-7
	0.037
	ns
	.039
	65.931
	***

	Inoculation (I)
	5
	8.742E-5
	12.498
	***
	0.007
	9.737
	***
	1.471E-6
	22.084
	***
	.010
	16.094
	***

	M*I
	5
	1.011E-5
	1.446
	ns
	0.003
	4.919
	**
	8.244E-6
	1.036
	ns
	.003
	5.620
	**

	Error
	24
	6.995E-6
	 
	 
	0.001
	 
	 
	7.955E-6
	 
	 
	0.001
	 
	 


Table S4. ANOVA for nitrogen derived from atmospheric N (ΔNdfa) in microcosm conditions for the factors inoculum and presence of mulching. Asterisks indicate the level of significance: *** p0.001; ** 0.001<p0.01; *0.01<p0.05; ns, not significant. D.F., degrees of freedom; RMS root mean square.
	Source variation
	D.F.
	RMS
	F

	Inoculation (I)
	4
	51.031
	1.851ns

	Error
	25
	27.562
	


Table S5. Two-way ANOVA for plant nitrogen content in microcosm conditions for the factors inoculum and presence of mulching. Asterisks indicate the level of significance: *** p0.001; ** 0.001<p0.01; *0.01<p0.05; ns, not significant. D.F., degrees of freedom; RMS root mean square.
	Source variation
	D.F.
	RMS
	F

	Mulching (M)
	1
	2.136
	416.872
	***

	Inoculation (I)
	5
	0.096
	18.742
	***

	M*I
	5
	0.0590
	11.495
	***

	Error
	24
	0.005
	
	


Table S6. Two-way ANOVA for soil respiration rate in microcosm conditions for the factors inoculum and presence of mulching. Asterisks indicate the level of significance: *** p0.001; ** 0.001<p0.01; *0.01<p0.05; ns, not significant. D.F., degrees of freedom; RMS root mean square.
	Source variation
	D.F.
	Respiration mg CO2 m soil -2 h-1

	
	
	April
	September

	
	
	RMS
	F
	RMS
	F

	Mulching (M)
	1
	3375.287
	3.980
	*
	5224.519
	43.033
	***

	Inoculation (I)
	5
	2814.472
	3.319
	*
	409.498
	3.373
	*

	M*I
	5
	602.602
	0.711
	ns
	274.554
	2.261
	ns

	Error
	24
	848.035
	
	
	121.407
	
	




Table S7. ANOVA for maximum, average and minimum temperature in microcosm conditions for the factors inoculum and presence of mulching. Asterisks indicate the level of significance: *** p0.001; ** 0.001<p0.01; *0.01<p0.05; ns, not significant. D.F., degrees of freedom; RMS root mean square.
	Source variation
	D.F.
	Maximum
	Average
	Minimum

	
	
	RMS
	F
	RMS
	F
	RMS
	F

	Mulching (I)
	526
	0.57
	0.021 ns
	21.89
	16.97***
	6.38
	2.51ns


Table S8. ANOVA for water content of soil in microcosm conditions for the factors inoculum and presence of mulching. Asterisks indicate the level of significance: *** p0.001; ** 0.001<p0.01; *0.01<p0.05; ns, not significant. D.F., degrees of freedom; RMS root mean square.
	Source variation
	D.F.
	RMS
	F

	Mulching (I)
	29
	3.901
	4.69 *



