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Fig. S1. Information on the locations and fertilization regimes of 10 experimental stations across China: Fukang (FK), Fengqiu (FQ), Changwu (CW), Yingting (YT), Yangliu (YL), Mengcheng (MC), Hailun (HL), Shenyang (SY), Jinxian (JX) and Qiyang (QY). 
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Fig. S2. Detailed information for the lnRR of bacterial richness under organic plus inorganic (NPKM and/or OM) or inorganic (NPK and/or NK) fertilization compared with the control. Horizontal black bars are 95% confidence intervals for the effect sizes of each site included in the model; the size of the black squares represents the relative weight that each site had on the overall analysis. Numbers in the right column are average lnRRs with their respective lower and upper confidence intervals. Black diamonds are the mean effect sizes for all sites, and their length represents confidence intervals. 
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Fig. S3. Shifts in bacterial community taxonomic composition based on Bray-Curtis dissimilarity across 10 fertilization experimental sites and among fertilization regimes across China. 
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Fig. S4. Direct and indirect effects of latitude, longitude, climate, soil properties, and inorganic vs. organic fertilization on shifts in community composition across 10 experimental sites. The inset bar graph is the standardized total effects (direct plus indirect effects) of fertilization regimes and local environmental conditions derived from the SEM on shifts in community composition. The degrees of shifts in bacterial taxonomic communities under fertilization are characterized by F model values derived from PERMANOVA within each experimental site and across all sites.
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Fig. S5. Taxonomy information for the top 10% of taxa in terms of relative abundance and accounting for 87.5% of all bacterial 16S rRNA gene reads. 
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Fig. S6. (A) Percentages of opportunistic (positive responders), sensitive (negative responders), tolerant (unchanged), and context-dependent (no consistent pattern) taxa and (B) their taxonomic distributions at the phylum level under organic or inorganic fertilization across China. 


Table S1 
Background information for 10 fertilization experimental stations.
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Table S2 
Changes in soil chemical variables among fertilizations at 10 experimental sites.
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Table S3 
Pearson correlations between soil chemical properties and bacterial richness in total soils, acidic soils (HL, SY, JX, and QY), and alkaline soils (CW, FK, FQ, and YT).
	Pearson
	Total
	Acidic soils#
	Alkaline soils

	
	N=284
	N=124
	N=118

	TN
	-0.012
	0.556**
	-0.201*

	TP
	-0.023
	0.126
	-0.711**

	TK
	0.598**
	0.594**
	-0.407**

	SOM
	0.025
	0.599**
	-0.289**

	pH
	0.725**
	0.818**
	-0.438**

	AP
	0.043
	0.258**
	-0.330**

	AK
	0.078
	0.031
	-0.308**

	NO3-
	0.264**
	0.416**
	0.350**

	NH4+
	-0.003
	0.247**
	0.158

	DOC
	0.188**
	0.572**
	-0.424**

	AN
	0.176**
	0.514**
	0.299**


#Acidic soils include JX, QY, SY, and HL, with pH ranging from 4.04 to 6.88; alkaline soils include FQ, FK, YT, and CW, with pH ranging from 7.92 to 9.13.


Table S4 
Pearson correlations between soil chemical properties and bacterial richness in acidic (HL, SY, JX, and QY) and alkaline (CW, FK, FQ, and YT) soils under inorganic and organic fertilization, respectively.
	Pearson
	Acidic soils
	Alkaline soils

	
	Organic
	Inorganic
	Organic
	Inorganic

	TN
	0.596**
	0.564**
	-0.303**
	-0.412**

	TP
	0.062
	-0.352**
	-0.754**
	-0.737**

	TK
	0.686**
	0.739**
	-0.444**
	-0.485**

	SOM
	0.644**
	0.637**
	-0.346**
	-0.607**

	pH
	0.454**
	0.931**
	-0.251*
	-0.459**

	AP
	0.397**
	-0.302**
	-0.468**
	-0.286*

	AK
	0.302**
	-0.563**
	-0.411**
	-0.455**

	NO3-
	0.520**
	0.263*
	0.133
	0.325**

	NH4+
	0.396**
	-0.572**
	0.192
	0.186

	DOC
	0.630**
	0.609**
	-0.414**
	-0.586**

	AN
	0.497**
	0.580**
	0.024
	0.283*




Table S5 
PERMAONVA tests of significant differences in bacterial community taxonomic composition based on Bray-Curtis dissimilarity among 10 fertilization experimental sites.
	Pairs
	F model
	R2
	P value

	CW vs. FK
	21.360
	0.291
	0.001

	CW vs. FQ
	8.828
	0.125
	0.001

	CW vs. HL
	13.451
	0.178
	0.001

	CW vs. JX
	7.916
	0.132
	0.002

	CW vs. MC
	20.069
	0.304
	0.001

	CW vs. SY
	18.347
	0.285
	0.001

	CW vs. QY
	16.019
	0.236
	0.001

	CW vs. YL
	14.973
	0.277
	0.001

	CW vs. YT
	34.890
	0.431
	0.001

	FK vs. FQ
	14.372
	0.174
	0.001

	FK vs. HL
	15.747
	0.188
	0.001

	FK vs. JX
	18.039
	0.237
	0.001

	FK vs. MC
	43.909
	0.458
	0.001

	FK vs. SY
	41.655
	0.445
	0.001

	FK vs. QY
	33.671
	0.367
	0.001

	FK vs. YL
	30.520
	0.404
	0.001

	FK vs. YT
	40.646
	0.439
	0.001

	FQ vs. HL
	11.470
	0.128
	0.001

	FQ vs. JX
	8.791
	0.114
	0.001

	FQ vs. MC
	15.353
	0.198
	0.001

	FQ vs. SY
	11.986
	0.162
	0.001

	FQ vs. QY
	11.555
	0.145
	0.001

	FQ vs. YL
	9.822
	0.152
	0.001

	FQ vs. YT
	24.511
	0.283
	0.001

	HL vs. JX
	4.968
	0.068
	0.003

	HL vs. MC
	25.548
	0.292
	0.001

	HL vs. SY
	20.798
	0.251
	0.001

	HL vs. QY
	20.156
	0.229
	0.001

	HL vs. YL
	14.194
	0.205
	0.001

	HL vs. YT
	12.334
	0.166
	0.001

	JX vs. MC
	17.126
	0.248
	0.001

	JX vs. SY
	14.528
	0.218
	0.001

	JX vs. QY
	14.979
	0.205
	0.001

	JX vs. YL
	12.010
	0.211
	0.001

	JX vs. YT
	16.729
	0.243
	0.001

	MC vs. SY
	5.880
	0.113
	0.002

	MC vs. QY
	6.360
	0.109
	0.001

	MC vs. YL
	9.467
	0.195
	0.001

	MC vs. YT
	46.381
	0.502
	0.001

	SY vs. QY
	5.730
	0.099
	0.001

	SY vs. YL
	5.646
	0.126
	0.001

	SY vs. YT
	40.192
	0.466
	0.001

	QY vs. YL
	4.735
	0.095
	0.003

	QY vs. YT
	33.653
	0.393
	0.001

	YL vs. YT
	27.051
	0.410
	0.001




Table S6 
Standardized total effects (direct plus indirect effects) derived from the SEM.
	
	lnRR of richness
	Shift in composition
	Opportunistic
under organic
	Opportunistic
under inorganic

	Fertilization
	-0.468
	-0.114
	0.910
	0.714

	NH4+
	-0.300
	0.272
	NA
	0.600

	TP
	0.475
	0.293
	0.015
	-0.105

	SOM
	-0.454
	-0.199
	0.091
	0.004

	pH
	1.622
	-0.695
	0.131
	-1.060

	TK
	0.075
	-0.357
	-0.002
	0.050

	MAT
	-0.315
	-0.023
	-0.290
	-0.217

	MAP
	0.645
	0.551
	-0.162
	-0.032

	NO3-
	NA
	NA
	0.252
	NA

	Space
	NA
	NA
	-0.290
	-0.165

	Latitude
	0.634
	-0.320
	NA
	NA

	Longitude
	0.668
	0.333
	NA
	NA




Table S7 
Shifts in bacterial community composition under organic or inorganic fertilization compared with the control without fertilization. 
	
	Organic vs. control
	Inorganic vs. control

	Sites
	F model
	R2
	P value
	F model
	R2
	P value

	YT
	8.74
	0.35
	0.001
	4.42
	0.31
	0.004

	YL
	8.92
	0.50
	0.002
	42.07
	0.82
	0.002

	SY
	10.06
	0.39
	0.001
	15.99
	0.62
	0.003

	QY
	32.29
	0.67
	0.001
	43.79
	0.73
	0.001

	MC
	8.86
	0.47
	0.003
	20.07
	0.56
	0.001

	JX
	57.86
	0.78
	0.001
	14.14
	0.47
	0.001

	HL
	19.97
	0.48
	0.001
	2.45
	0.10
	0.011

	FQ
	27.13
	0.55
	0.001
	7.21
	0.25
	0.001

	FK
	7.71
	0.39
	0.002
	5.79
	0.21
	0.001

	CW
	12.04
	0.43
	0.001
	4.14
	0.29
	0.003

	For all sites
	10.89
	0.06
	0.003
	6.07
	0.03
	0.003




Table S8 
Pearson correlations between soil chemical properties and shifts in bacterial community composition under organic or inorganic fertilization.
	
	Organic vs. control
	Inorganic vs. control

	
	R
	P
	R
	P

	pH
	-0.325
	0.36
	-0.773**
	0.009

	TP
	0.588
	0.074
	-0.31
	0.383

	AP
	-0.116
	0.75
	-0.073
	0.84

	TN
	0.284
	0.426
	0.066
	0.856

	TK
	-0.45
	0.192
	-0.765**
	0.01

	SOM
	0.251
	0.484
	-0.011
	0.977

	AK
	0.205
	0.57
	-0.237
	0.509

	NO3-
	-0.335
	0.344
	0.139
	0.701

	NH4+
	0.34
	0.336
	0.830**
	0.003

	DOC
	0.173
	0.632
	-0.244
	0.498

	AN
	-0.25
	0.486
	-0.042
	0.908




Table S9 
Mantel tests between soil chemical properties and bacterial community composition under organic and/or inorganic fertilization.
	Pearson
	Total
	Organic
	Inorganic

	pH
	0.81**
	0.78**
	0.82**

	TP
	0.09**
	0.34**
	0.19**

	AP
	0.01
	0.25**
	0.12**

	TN
	0.02
	0.2**
	0.2**

	TK
	0.36**
	0.31**
	0.48**

	SOM
	0.02
	0.19**
	0.13**

	AK
	0.02
	0.14**
	0.19**

	NO3-
	0
	0.06*
	0.09**

	NH4+
	-0.02
	0.03
	0.22**

	DOC
	0.06*
	0.14**
	0.23**

	AN
	0.03
	0.17**
	0.1**




Table S10 
Variation partitioning analysis of soil chemical variables between fertilization regimes and spatial variables.
	
	Fertilization
	Sites
	Fertilization and sites
	Residual
	Total

	pH
	0.083
	0.782
	0.116
	0.019
	1

	TP
	0.257
	0.461
	0.197
	0.084
	1

	AP
	0.695
	0.079
	0.165
	0.060
	1

	TN
	0.227
	0.652
	0.106
	0.014
	1

	TK
	0.014
	0.950
	0.015
	0.022
	1

	SOM
	0.173
	0.717
	0.095
	0.015
	1

	AK
	0.309
	0.309
	0.348
	0.033
	1

	NO3-
	0.216
	0.333
	0.309
	0.142
	1

	NH4+
	0.049
	0.461
	0.347
	0.143
	1

	DOC
	0.296
	0.355
	0.237
	0.112
	1

	AN
	0.285
	0.358
	0.289
	0.068
	1




Table S11 
[bookmark: _GoBack]Information on four life strategists under organic and inorganic fertilization across multiple experimental sties.
	
	Opportunistic
	Sensitive
	Tolerant
	Others

	Consistent across 10 sites
	Organic vs. control
	41
	6
	257
	3012

	
	Inorganic vs. control
	4
	8
	423
	2923

	Consistent across at least 9 sites
	Organic vs. control
	77
	11
	257
	2971

	
	Inorganic vs. control
	7
	24
	423
	2904

	Consistent across at least 8 sites
	Organic vs. control
	178
	43
	257
	2838

	
	Inorganic vs. control
	17
	72
	423
	2846
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Site Fukang Changwu Fengqiu Yanting Yangliu Mengcheng Hailun Shenyang Jinxian Qiyang

Experimental site

Fukang Desert

Ecological Research

Station

Changwu Agro-Ecological

Experiment Station in Loess

Plateau

Fengqiu Agricultural

Ecological Station

Yanting Agricultural

Ecological Station on

Purple Soil

Yangliu Experimental

Base

Key Field Monitoring

experimental Station for

Shajiang Black Soil Eco-

environment in

Mengcheng,Ministry of

Agriculture

Hailun Agricultural

Ecological Station

Shenyang Agricultural

University

Poyang Lake Field Reddish

Paddy Soil Pivotal

Observational and

Experimental Station of

Agriculture Ministry

Qiyang red soil experimental

station under Chinese

Academy of Agricultural

Sciences

Longtitude E 87°56' E 107°41' E 114°24' E 105°27' E 116°42' E 116°35' E 126°38' E 123°20' E 116°11' E 111°53' 

Latitude N 44°17' N 35°14' N 35°00' N 31°16' N 33°15' N 33°13' N 47°26' N 40°29' N 28°21' N 26°45' 

Altitude (m) 475 1220 67.5 420 42 42 240 50 137 120

Climate

Temperate

continental desert

climate

Semi-dry and moist 

monsoon climate

Semi-arid and semi-

humid warm

temperate monsoon

climate

Sub-tropical moist

monsoon climate

Warm temperate

semi-humid

monsoon climate

Warm temperate semi-

humid  monsoon climate

Warm temperate

continental

monsoon climate

 Sub-humid warm

temperate continental

monsoon climate

Sub-tropical monsoon

climate

Sub-tropical moist

monsoon climate

Annual average rainfall

(mm)

160 580 605 826 870 872 550 675 1549 1250

Annual average

temperature (

℃

)

6.6 9.1 13.9 17.1 14.8 14.8 1.5 7.5 17.7 18

Annual average frost

free period (d)

174 171 220 294 210 212 130 155 280 293

Soil type Calcium desert soil

Black loessial soblack

loessial soil

Fluvo-aquic soil Purplish soil

 Lime concretion

black soil

 Lime concretion black

soil

Black soil Clay brown loam Red Soil Upland Arable red soil 

Experiment beginning 1987 1984 1989 1980 1981 1982 1978 1979 1986 1990

 Cropping system Winter wheat

Wheat continuous

cropping

Wheat/Corn Wheat/Corn Wheat/Corn Wheat/Soybean Corn/Soybean Corn/Soybean Corn Wheat/Corn

pH 8.50 8.40 8.65 8.10 7.60 6.67 6.20 6.50 6.00 5.70

SOC (g/kg) 3.40 6.50 5.83 4.52 5.93 8.20 27. 35 9.20 9.39 6.00

TN (g/kg) 0.65 0.62 0.45 1.23 0.78 0.89 2.20 0.80 0.98 1.07

TP (g/kg) 0.23 N/A 0.50 0.81 0.47 0.26 0.70 0.38 1.42 0.45

TK (g/kg) 18.0 N/A 18.6 19.0 NA NA 19.2 20.1 15.8 16.0

AP (mg/kg) N/A 3.00 N/A N/A 2.50 2.80 13.10 6.50 12.90 4.70

AK (mg/kg) 548 129.3 N/A N/A N/A 161 104 97.9 102 104

AN (mg/kg) N/A 37 N/A 102.64 64.1 84.5 156 105.5 60.3 79

Clay (<0.002 mm) 7.1% 24.0% 9.7% 16.1% 30.0% 32.0% 34.5% 31.3% 36.4% 45.0%


image9.emf
TN (g/kg) TP (g/kg) TK (g/kg) SOM (g/kg)  pH AP (mg/kg) AK (mg/kg) NO3 (mg/kg) NH4 (mg/kg) DOC (mg/kg) AN (mg/kg)

Control 0.92 0.79 21.02 12.52 8.36 4.45 187.88 3.41 0.62 18.17 5.24

NPK 1.06 1.16 20.92 15.09 8.46 22.35 276.85 8.79 0.66 23.02 11.15

NPKM 1.47 1.07 20.84 21.43 8.23 48.10 599.14 30.61 1.00 75.10 34.92

OM 1.45 0.86 21.62 22.21 8.50 27.44 722.42 15.16 1.40 70.10 22.76

Control 0.54 0.99 21.22 8.64 9.09 4.14 285.71 1.72 0.78 40.69 5.70

NK 0.65 0.98 21.32 10.35 8.90 2.17 293.65 5.35 0.69 44.91 13.73

NPK 0.71 1.11 20.39 12.01 8.89 11.63 238.60 4.88 0.84 55.23 10.20

NPKM 0.86 1.36 20.55 14.74 8.77 40.60 236.74 5.98 0.83 57.59 12.16

Control 0.47 0.51 19.27 7.20 8.58 1.49 66.18 8.63 1.81 19.38 8.44

NK 0.53 0.50 19.88 7.14 8.20 2.87 431.14 71.28 0.23 18.67 81.74

NPK 0.75 0.88 19.57 11.10 8.09 15.33 217.01 57.11 0.38 23.81 52.73

NPKM 1.05 0.82 19.87 16.14 8.05 19.01 228.47 32.35 0.40 42.01 35.57

OM 1.37 0.78 19.45 20.02 8.03 20.36 242.89 42.02 0.56 58.27 44.20

Control 0.71 0.58 21.35 9.13 8.34 3.26 106.55 4.46 1.33 23.97 6.35

NPK 0.91 1.06 21.14 12.01 8.32 14.58 129.19 15.05 0.75 33.13 18.22

NPKM 1.13 0.93 21.26 15.23 8.16 16.50 184.04 14.86 1.69 33.59 23.30

OM 1.13 0.86 20.60 15.52 8.28 18.97 198.79 12.44 1.06 45.86 19.66

Control 1.19 0.37 15.27 17.61 7.06 3.08 107.26 16.48 0.50 25.31 13.65

NPK 1.53 0.77 15.45 23.79 4.64 13.22 107.67 37.92 9.26 45.06 34.47

OM 1.92 0.65 15.98 28.96 6.78 36.85 167.28 56.20 0.97 47.07 73.18

Control 0.90 0.26 14.55 12.36 6.74 2.17 76.68 8.71 2.44 20.29 25.59

NK 1.07 0.25 14.93 14.51 5.22 4.10 187.16 43.08 1.56 18.78 53.01

NPK 1.05 0.35 14.54 16.01 5.53 16.59 105.25 8.06 2.80 24.67 53.45

NPKM 1.00 0.37 14.37 14.83 6.04 32.13 181.94 37.83 2.64 67.58 85.82

Control 2.13 0.76 21.15 45.22 6.09 3.91 147.10 7.61 0.87 70.23 19.07

NK 2.14 0.76 20.70 46.29 5.90 7.44 161.61 8.26 0.89 55.79 27.22

NPK 2.17 0.71 20.99 46.04 5.98 16.56 174.34 9.06 0.63 65.12 27.72

NPKM 3.18 1.30 21.43 60.98 5.84 46.14 476.60 19.59 2.49 182.69 73.30

OM 3.50 1.48 22.01 69.96 6.32 47.57 423.60 67.69 46.36 171.15 60.31

Control 0.89 0.35 21.10 15.90 5.70 2.00 86.27 14.87 1.64 42.91 9.55

NPK 1.00 0.50 21.45 17.49 5.14 5.65 104.66 9.43 2.56 22.81 7.66

NPKM 1.35 0.89 20.54 23.31 5.79 11.23 136.25 37.59 3.38 65.48 37.16

OM 1.41 1.19 20.14 24.54 6.62 13.99 144.88 21.77 2.54 90.59 27.67

Control 0.93 0.46 14.20 13.72 5.46 2.56 37.18 2.70 3.81 7.78 5.85

NK 0.95 0.45 14.44 12.99 4.04 1.82 242.44 11.45 1.64 11.09 7.88

NPK 1.31 1.32 14.76 21.08 4.25 24.40 283.88 3.26 3.83 35.34 12.38

NPKM 1.77 2.23 13.17 28.73 5.99 29.25 427.83 13.70 10.33 64.61 25.51

OM 1.94 2.16 13.37 30.47 6.85 31.64 388.46 20.81 12.17 88.42 32.36

Control 0.90 0.54 14.45 13.48 5.10 1.36 72.47 0.63 1.82 4.13 2.33

NK 1.02 0.66 14.22 16.32 4.52 3.93 236.35 5.56 2.86 4.76 5.60

NPK 1.03 0.68 13.84 16.26 4.71 8.89 202.17 5.74 3.65 6.72 10.06

NPKM 1.28 1.78 13.76 19.47 6.01 29.04 233.14 4.52 2.44 54.15 13.55

OM 1.26 1.61 13.85 18.50 6.55 14.03 129.10 2.82 2.99 57.31 11.69
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