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Fig. S1 Rarefaction curves of sequencing data for the ambient CO2 (aCO2) and elevated CO2 (eCO2) samples.
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Fig. S2 Detrended correspondence analysis of the microbial (A) taxonomic composition and (B) functional gene composition. White dots represent ambient CO2 (aCO2) samples and black dots represent elevated CO2 (eCO2) samples. The value associated to each axis is the proportion of total variance attributed to the corresponding axis.
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Fig. S3 Changes in the average signal intensities of bacterial phyla (left vertical axis) between ambient CO2 (aCO2) (white bars) and elevated CO2 (eCO2) (black bars) samples. Error bars indicate standard errors (n = 4). The significance of the difference is indicated as ** when P <0.01, * when P <0.05. Candidate phyla, defined as species lack of information to be validated, contain 16S rRNA genes less than 85% similar to already-described phyla and are shown as follows: BRC1, from bulk soil and rice roots; WS3, from Wurtsmith contaminated aquifer, renamed Latescibacteria; OD1, renamed Parcubacteria; OP11, from obsidian pool, Yellowstone National park, renamed Microgenomates; TM7, from Torf, Mittlere Schicht, renamed Saccharibacteria. 
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Fig. S4 Changes of the average signal intensities at the genus level between ambient CO2 (aCO2) (white bars) and elevated CO2 (eCO2) (black bars) samples. Error bars indicate standard errors (n = 4). The significance of the difference is indicated as ** when P <0.01, * when P <0.05.
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Fig. S5 Phylogenetic tree locating the 137 OTUs with the largest fold change under elevated CO2 (eCO2), built with MEGA 6 and visualized with the itol pipeline (http://itol.embl.de/).
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Fig. S6 Average signal intensities of different gene categories between ambient CO2 (aCO2) (open bars) and elevated CO2 (eCO2) (closed bars) samples. Error bars indicate standard errors (n = 4). The significance of the difference is indicated as ** when P <0.01 and * when P <0.05.
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Fig. S7 Average signal intensities of different C degradation genes between ambient CO2 (aCO2) (white bars) and elevated CO2 (eCO2) (black bars) samples. C sources ranked from labile on the left to recalcitrant on the right. Error bars indicate standard errors (n = 4). The significance of the difference is indicated as ** for P<0.01.
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Fig. S8 Average signal intensities of P cycling genes between ambient CO2 (aCO2) (white bars) and elevated CO2 (eCO2) (black bars) samples. Error bars indicate standard errors (n = 4). The significance of the difference is indicated as ** for P<0.01 and * when P <0.05.

Table S1. Diversity indices of microbial communities under ambient CO2 (aCO2) and elevated CO2 (eCO2). Significant effects are indicated in bold. 

	
	Bacterial taxonomic structure
	Microbial functional structure

	
	aCO2
	eCO2
	P value
	aCO2
	eCO2
	P value

	Richnessa
	8211
	9326
	0.11
	51542
	48971
	0.46

	Shannon index (H)
	8.17
	8.30
	0.21
	10.85
	10.79
	0.45

	Simpson index (1/D)
	1354.74
	1398.29
	0.77
	51225.53
	48698.89
	0.46

	Pielou evenness (J)
	0.9070
	0.9084
	0.72
	0.9997
	0.9997
	0.18

	Simpson evenness
	0.1652
	0.1494
	0.22
	0.9939
	0.9945
	0.19

	Phylogenetic diversity
	211.20
	256.14
	0.05
	--
	--
	--


adetected OTU /gene numbers.
Table S2. Effects of elevated CO2 on overall compositions of soil microbial communities as examined by the two dissimilarity tests. Significant effects are indicated in bold. 
	
	MRPP
	
	adonis

	
	Tb
	Fa
	
	T
	F

	δ
	0.468
	0.155
	R2
	0.183
	0.236

	P value
	0.08
	0.05
	P value
	0.08
	0.02


asoil microbial functional compositions.
bsoil bacterial taxonomic compositions.
Table S3. Effects of elevated CO2 (ambient CO2 (aCO2), elevated CO2 (eCO2)) on plant and soil variables. Significant differences are indicated in bold.
	
	aCO2
	eCO2

	annual grass biomass (g m-2)
	153.300±57.725
	198.245±53.825

	annual forbs biomass (g m-2)
	106.950±71.905
	99.131±79.035

	perennial grass biomass (g m-2)
	0.762±1.525
	10.177±19.237

	perennial forbs biomass (g m-2)
	22.163±26.392
	39.362±48.385

	litter biomass (g m-2)
	117.465±38.338
	113.759±84.336

	0-15 cm total shallow roots (g m-2)
	11.082±10.064
	17.784±17.448

	0-15 cm fine roots (g m-2) *
	4.698±1.126
	8.014±2.270

	Denitrifying enzyme activity (ng N-N2O g-1 dry soil hr-1)
	662.5±198.0
	493.1±157.9

	Nitrifying enzyme activity (ng N-NO2-+NO3- g-1 dry soil hr-1)
	112.1±42.2
	58.0±39.7

	TC (%)
	1.26±0.16
	1.47±0.22

	TN (%)
	0.12±0.01
	0.13±0.02

	average soil temperature at 2 cm in April 2012 (⁰C)
	15.231±0.556
	15.249±0.424

	annual soil temperature at 2 cm in 2012 (⁰C)
	18.262±0.503
	18.201±0.500

	average soil temperature at 10cm in April 2012 (⁰C)
	15.343±0.413
	15.274±0.250

	annual soil temperature at 10cm in 2012 (⁰C)
	18.334±0.336
	17.974±0.428

	C/N
	10.43±0.79
	11.03±0.84

	pH
	6.031±0.141
	6.079±0.153

	NO3- (mg/L)
	79.7±26.3
	57.8±39.7

	NH4+ (mg/L)
	401.8±177.1
	340±126.8

	Soil moisture (%)
	7.9±3.1
	7.8±2.4

	Soil Dissolved Organic C (mg C g-1 dry soil)
	0.024±0.004
	0.022±0.005


Variables were shown as mean ± 1 standard deviation. The significance of the difference is indicated as * P <0. 05.
