Table S1 PLFA biomarkers for different microorganisms
	Microbial species
	Biomarker

	Bacteria
	i14:0,14:0,i15:0,a15:0,i16:0,16:0,16:1ω7c,i17:0
,a17:0,17:1ω8c,cy17:0,18:0,18:1ω7c,cy19:0

	Fungi
	18:2ω6c,18:1ω9c

	Gram-positive bacteria
	i14:0.i15:0,a15:0,i16:0,i17:0,a17:0

	Gram-negative bacteria
	16:1ω7c,17:1ω8c,cy17:0,18:1ω7c,cy19:0

	Actinomycetes
	16:0 10-methyl,17:0 10methyl,18: 10-methyl



Table S2 Ratio of Feo/Fed、Fep/Fed in agglomerates larger than 0.25 mm, 0.25-0.053 mm and less than 0.053 mm particle size
	Aggregate size
	Feo/Fed
	Fep/Fed

	＞0.25mm
	0.130503481
	0.221624622

	
	0.145172127
	0.197792352

	
	0.183529234
	0.272783606

	
	0.189450799
	0.164512489

	
	0.252663308
	0.106969821

	＞0.25mm
	0.025374055
	0.035867068

	
	0.048485022
	0.065168633

	
	0.039487966
	0.093412263

	
	0.039727156
	0.192002241

	
	0.047208492
	0.177084048

	＜0.053mm
	0.193774203
	0.191729936

	
	0.199963972
	0.300976634

	
	0.226715139
	0.305218813

	
	0.279756111
	0.361497582

	
	0.271619976
	0.320341048
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Table S3 Relative abundance of major phyla of bacteria and fungi in greenhouse soils (mean top ten and standard deviation).
	
	Dominant phyla
	CK
	A1
	A3
	A8
	A15
	F
	p

	Bacteria
	Acidobacteriota
	0.0055±0.0008A
	0.0191±0.0260A
	0.0124±0.0065A
	0.0033±0.0004A
	0.0028±0.0005A
	1.026
	0.44

	
	Actinomycetota
	0.3534±0.0392A
	0.5559±0.1514B
	0.4022±0.0800AB
	0.4977±0.0320AB
	0.5325±0.0429B
	3.362
	0.055

	
	Bacillota
	0.0125±0.0047A
	0.0386±0.0122AB
	0.1012±0.0317C
	0.0570±0.0160B
	0.0434±0.0004AB
	11.168
	＜0.001***

	
	Bacteroidota
	0.0125±0.0007A
	0.0843±0.0646B
	0.0055±0.0031A
	0.0085±0.0004A
	0.0060±0.0009A
	4.189
	0.03*

	
	Cyanobacteriota
	0.0024±0.0013A
	0.0000±0.0000A
	0.0001±0.0000A
	0.0000±0.0000A
	0.0084±0.0041B
	10.634
	＜0.001***

	
	Myxococcota
	0.0157±0.0077B
	0.0025±0.0016A
	0.0024±0.0003A
	0.0014±0.0003A
	0.0027±0.0002A
	8.784
	0.003**

	
	Nitrospirota
	0.0005±0.0002A
	0.0005±0.0005A
	0.0007±0.0009A
	0.0004±0.0000A
	0.0012±0.0002A
	1.532
	0.266

	
	Planctomycetota
	0.0024±0.0003BC
	0.0012±0.0008A
	0.0017±0.0002AB
	0.0026±0.0002C
	0.0044±0.0003D
	24.574
	＜0.001***

	
	Pseudomonadota
	0.4598±0.0303C
	0.2036±0.0724A
	0.3215±0.0618B
	0.3310±0.0243B
	0.2846±0.0215AB
	11.725
	＜0.001***

	
	unclassified
	0.1320±0.0121A
	0.0933±0.1001A
	0.1509±0.0440A
	0.0968±0.0107A
	0.1117±0.0157A
	0.716
	0.6

	Fungi
	Ascomycota
	0.5815±0.1048A
	0.9285±0.0451D
	0.8973±0.0296CD
	0.8025±0.0243BC
	0.7753±0.0331B
	17.882
	＜0.001***

	
	Basidiomycota
	0.0382±0.0043B
	0.0316±0.0048B
	0.0064±0.0097A
	0.0382±0.0114B
	0.0267±0.0066B
	8.379
	0.003**

	
	Blastocladiomycota
	0.0004±0.0007A
	0.0000±0.0000A
	0.0000±0.0000A
	0.0000±0.0000A
	0.0000±0.0000A
	1
	0.452

	
	Chytridiomycota
	0.0100±0.0061B
	0.0000±0.0000A
	0.0006±0.0002AB
	0.0028±0.0013AB
	0.0086±0.0093AB
	2.581
	0.102

	
	Cryptomycota
	0.0032±0.0023B
	0.0001±0.0001A
	0.0000±0.0001A
	0.0001±0.0002A
	0.0007±0.0007A
	4.706
	0.021*

	
	Microsporidia
	0.0000±0.0000A
	0.0000±0.0000A
	0.0000±0.0000A
	0.0002±0.0002B
	0.0000±0.0000A
	3.587
	0.046*

	
	Mucoromycota
	0.0781±0.0549B
	0.0101±0.0081A
	0.0131±0.0047A
	0.0309±0.0061A
	0.0172±0.0074A
	3.717
	0.042*

	
	Olpidiomycota
	0.0000±0.0000A
	0.0000±0.0000A
	0.0000±0.0000A
	0.0000±0.0000A
	0.0000±0.0000A
	1
	0.452

	
	Zoopagomycota
	0.0003±0.0005A
	0.0000±0.0000A
	0.0000±0.0000A
	0.0000±0.0000A
	0.0000±0.0001A
	0.786
	0.56

	
	unclassified
	0.2883±0.0420D
	0.0297±0.0324A
	0.0824±0.0316AB
	0.1254±0.0155BC
	0.1714±0.0263C
	30.543
	＜0.001***


***p<0.001, ** p<0.01, * p<0.05; Values are means±SD (n=3), letters after mean±SD indicate significant differences between greenhouse soils of different ages by LSD (L) and Duncan's (D) test at p<0.05.




Table S4 PERMANOVA analysis of differences in bacterial and fungal community structure
***p<0.001, ** p<0.01, * p<0.05
	PERMANOVA
	F
	p

	Bacteria
	8.69
	0.001**

	Fungi
	6.5
	0.001**




Table S5 pH of soil samples from greenhouses with different ages
	
	CK
	A1
	A3
	A8
	A15

	pH(1:2.5soil-water)
	6.94±
0.02d
	5.03
±0.06c
	5.04±
0.24bc
	5.65±
0.17b
	7.67±
a0.17



Table S6 Correlation coefficients between MWD, GMD, WSMacA, and WSMicA values and the mass fraction of aggregates. (n = 9)
	Paraments
	Aggregate fractions

	
	＞2mm
	2-0.25mm
	0.25-0.053mm
	＜0.053mm

	MWD
	0.707*
	0.680*
	0.586
	-0.804**

	GMD
	0.456
	0.821**
	0.814**
	-0.957**

	WSMacA
	0.512
	0.843**
	0.602
	-.0829**

	WSMicA
	0.095
	0.641
	1**
	-0.945**

	WSA
	0.436
	0.858**
	0.771**
	-0.936**


*p＜0.05,**p＜0.01

