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Figure S1. Comparisons of mean effect size and soil moisture response under elevated
CO; for overall data (including both growing season data and non-growing season data).
A. Site locations of the CO, enrichment experiments together with globally distributed
climate zones based on a standard aridity index formulation (precipitation/potential
evapotranspiration); B. Mean effect size of soil water content under elevated CO; for the
entire data set, under dryland and non-dryland regimes. The effect size was calculated as
the natural log of the magnitude of an experimental treatment mean (the soil water under
elevated CO,) relative to the control treatment mean (the soil water under ambient CO»);
C. Enhancement of soil water content under elevated CO, for dryland versus non-dryland
regimes. The number of cases is shown in brackets. Error bars are bootstrapped
confidence intervals (CI). All the statistics are significant at P < 0.05. The map was
generated using ArcGIS for Desktop 10.3.1 (http://www.arcgis.com).




Table 1

Alist of all the individual studies that were included in the meta-analysis. Only growing season data were used for the statistical analysis.

Soil Water Content Method: GSWC: Gravimetric Soil Water Content, VSWC: Volumetric Soil Water Content, PAW: Plant Available Water, WFPS: Water Filled Pore Space.

Vegetation Type: G: Grassland, F: Forest, C: Cropland. Soil Texture: S: Sand, LS: Loamy Sand, SL: Silt Loam, SCL: Silt/Sand Clay Loam, CL: Clay Loam, SDL: Sandy Loam, L:

Loam, LC:Loamy Clay.

swe Vegetation Soil Soil €O, Sampling
N° Source Location Method Type Texture Depth Enrich Time Number of Data Points
(cm) Factor
0ct 2006
1 Adair2011 USA (45°00'N, 93°00°'W) vswe G s 017 15 J(E';“ﬁ;uous] 1
Dec 2000 - May 2001, Sept-Dec 2001
2 Allard 2005 New Zealand (40°14'S, 175°16'E) VSWC G s 0-15 13 (g:mmuous]ay ept-lec 1
May 1,28 & July 6
3 Ambus 1999 USA (45°34'N, 84°40'W) WFPS F Ls 0-15 2 nd July el
B 5
4 Arnone 1998 Switzerland (47°28'N, 7°30'E) GSWC G SCL 0-15 17 pringtime/Summer 20
Apr - Oct 2007
5 Bader 2009 Switzerland (47°28'N, 7°30'E) VSWC P scL 0-10 15 (c'"( N ) 1
ontinuous
-0ct 2000, Apr-Jun 2001
6 Baggs 2003 Switzerland (47°27'N, 8°41'E) GsWce G cL 025 17 l(:" Eldt ) Apr-Jun ¢h periad) 1
ampled twice per re-growth perio
o o Jun-Jul 2002
7 Baggs2004 Switzerland (47°27'N, 8°41'E) Gswe G cL 0-25 17 Gampled periodically after frtilization) 1
Apr - Aug 1998, 1999
8  Burkart2004  Germany (52°18'N, 10°26'E) PAW c Ls 0-50 17 (g:n[in:ius1 20
August 20-28
9 Catovsky1999  USA (42°30'N, 71°35'W, Gswe F 19 _ ) 1
atovsky ( ) n/a n/a (Sampled every morning over 8-day watering cycle)
Growi in 2007, 2008
10 Carrillo 2011 USA (41°11'N, 104°54'W) VSWC G L 0-20 17 (Crsx:gizﬁ:“ m 1
Growi in1998,1999
11 Conley 2001 USA (33°06'N, 112°W) VSWC c L 0-180 15 (Lrs‘"”::i;::“ m 20
) ’ : Growing season in 1998, 1999
12 Craine 2001 USA (45°00'N, 93°00'W) Gswe G s 0-20 15 1
G s 2005,2006
13 Decock 2012 USA (40°03'N, 88°12'W) WEPS C SL 5-25 15 (;Z‘r‘:;"gg:;:;'}‘m':o]ogml o 1
Apr-Sept 2006, 2007, 2008
14 Deng2010 China (23°20'N, 113°30°E) vswe F SDL 05 19 (Cpr I,EP ) 1
ontinuous
Growing season in 2006
15 Dijkstra2010 USA (40°50'N, 104°42'W) vswe G L 020 15 (cmwlf"g ’ea;"" " 1
ontinuous
Growing season in 2007-2011
16 Dijkstra2013 USA (41°11' N, 104°54'W) WEPS G L 0-10 15 (crsr‘:"(::gzeg"" n 1
uou
Apr-Oct 2004, 2005, 2006
17 Dubbs2010 USA (35°58'N, 79°05'W) vswe F cL 0-30 15 (cp(:““;uous] 1
Nov 1998-May 1999, Sept-Dec 1999
18 Edwards2001  New Zealand (40°14'S, 175°16'E) VSWC G s 0-15 13 (C"o"mm“ou;y ept-Dec 1
- 0ct 2007
19 Ellsworth1999  USA (35°58'N, 79°05'W) VSWC F L 0-30 15 June-Oc 1
(Continuous)
May-Aug 2003, Mar-Aug 2004, 2005
20 Erbs 2009 Germany (48°42'N, 9°11'E) VSWC c SL 0-30 14 ay-nug ar-fug 36
(Continuous)
, ) ) : ) ) Summer 2004, 2005
21 Fatichi 2013 Switzerland (47°28' N, 7°30" E) vswC F LC 15-20 1.6 (Continuous) 1
22 Field 1997 USA (37°24'N, 122°13'W) VSWC G s 0-15 2 Aprrl{ln 1995 "
(Continuous)
. . Mar-May 1997 )
23 Grunzweig 2001 Israel (31°21'N, 34°51'E) GSWC G Bedrock 035 14/16 ar-May 0
(Measured weekly)
2nd, 5th, 6th Period in Ma
24 Kettunen2005  Finland (60°49'N, 23°30°E) vswe c Peat n/a 2 (é'om_n ) eriodin May 1
inuou
May-Sept 2004
25 Leakey 2006 USA (40°03'N, 88°12'W) vswe c SCL 525 15 ay-aep! 1
(Continuous)
26 Lecain 2003 USA (40°50'N, 104°42'W) vswe G oL 0-100 ,  Growingseasonin 19982000 |
(Continuous)
27 Lecain2012 USA (41°11'N, 104°54'W) Vswe 4 oL wa Lo Crowingseason o
(Continuous)
-Jul 2004, Jul-Aug 2
28 Leuzinger2007  Switzerland (47°28'N, 7°30°E) VSWC F Lc 0-90 15 JunJul2004 Jul-Aug 2005 20)
20 Liu2008 China (23°20'N, 113°30'E) VSWC F SDL 0-70 19 Jun-Sept2006,Jan-Mar 2007 S0
(Continuous)
. \ Mar-Oct 2003-2006
30 Marhan2010 Germany (48%2'N, 9°11'E) vswe c SL 0-15 14 ar 1
(Continuous)
31 Mammala2000  USA (35°S8N, 79%05'W) vswe . o 030 15 May-0ct1997, Apr.Oct 1998 .
(Continuous)
' . May-Oct 1997, Apr-Oct 1998-2004
32 McCarthy2010  USA (35°58'N, 79°05'W) vswe F o 030 s ay-0c pr-Oc .
(Continuous)
' . Apr-0ct 2000
33 McLain 2008 USA (35°58'N, 79°05'W) VSWC F cL 0-30 15 pr-Oct 1
(Continuous)
Growi in1997,1998
34 Morgan 2001 USA (40°40'N, 104°45'W) vswe G SDL n/a 2 rowing seasonin 1
(Continuous)
. \ Apr-Oct 1997-2000
35 Mosier 2002 USA (40°50'N, 104°42'W) VSWC G SDL 0-15 19 pr-Oct P
(Continuous)
! . Apr-Oct 1997-2001
36 Nelson 2004 USA (40°49' N, 107°47' W) vswe G SpL 0-105 2 prod 1
(Continuous)
' ' Growing season
37 Nendel 2009 Germany (52°18'N 10°26'E) vswe c LS 0-30 15 1
(Continuous)
. ! Sept-May 1998-2003
38 Newton 2003 New Zealand (40°14'S, 175°16'E) vswe G s 0-15 13 epetay 1
(Continuous)
Mar, Jun, Oct 1995, 1996
39 Niklaus 1998 Switzerland (47°33'N 7°34'E) vswe G L 0-10 17 (:r l',"" E) 1
ontinuous
40 Pataki 2000 USA (36°49'N, 115°55'W) vswe G Ls 020 19 OctNovioos 1
(Continuous)
41 Pendall 2003 USA (40°40'N, 104°45'W) vswe G SDL 0-15 p  APrOct1999,2000 1
(Continuous)
Growi in 2002-2004
42 Pregitzer2006  USA (49°40'N, 89°37'E) vswe F SDL 0-10 15 rowing seasons in 1
(Continuous)
Growi in1997,1998
43 Sindhoj 2000 Sweden (59°48'N, 17°38'E) VSWC G cL 0-25 19 rowing season In 1
(Continuous)
- July 2007
44 Volk2000 Switzerland (47°33'N, 7°34'E) GSWC G SCL 0-25 17 June-july 1
Growi
45 Wwall2001 USA (33.1°N, 112.0°W) VSWC c cL 0-180 15 Towlng season 1
(Continuous)
Total Studies I
Total Data Points 58

@ The soil was incubated with low nitrogen and 'high’ nitrogen treatment

@® Crops were treated with two irrigation regimes - well watered vs. drought stress
) The experiment was conducted at two different soil texture - rocks vs. sand

(® FACE experiment was taken at two CO, enrichment factors: 1.4 and 1.6

(119 BN plants are subiect to different climatic regimes

© Grassland is treated with nitrogen addition and defoliation or none




