Supplement of Biogeosciences Discuss., 12, 16953-16977, 2015
http://www.biogeosciences-discuss.net/12/16953/2015/
doi:10.5194/bgd-12-16953-2015-supplement

© Author(s) 2015. CC Attribution 3.0 License.

Supplement of

Processes regulating progressive nitrogen limitation under elevated car-
bon dioxide: a meta-analysis

J. Liang et al.

Correspondence tal. Liang (jliang@ou.edu) and Y. Luo (yluo@ou.edu)

The copyright of individual parts of the supplement might differ from the CC-BY 3.0 licence.



Supporting Information

60 B
= & an -
c c ¥
[ak] [ak]
= 3
[=n [=p
z 2
w L- 204
0 -
300 400
Ambient CO, (ppm)
c 20 - I D
30 1
|
== ==
c E 20 1
a2 o]
=] 3 I
[=n [=n
z 2
L L -
10 - 10
0 0
T T T T T T T T
400 800 800 1000 0 200 400 &00
Elevated CO. (ppm) CO,increase (ppm)

Fig. S1. Distributions of the experimental duration (A) and the CO> concentrations under
ambient (B) and elevated (C) treatments and their difference (D) for the 175 collected studies.
Red dashed lines represent the mean values.
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Fig. S2. Summary of the effect of CO> enrichment on ecosystem level N budget. Square boxes
are nitrogen pools, ovals are nitrogen processes. Red dashed boxes mean the sum of the pools in
the boxes. “+”, “-”, and “ns” mean the response to CO2 enrichment are positive, negative, and
not significant, respectively. Please see Figure 1 for abbreviations.
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Fig. S3. Responses of the nodule biomass and number in legume plants to CO2 enrichment
(Mean £ 95% confidence interval).



Table S1 Variables extracted from each paper listed in References S1. Experiment duration (in years) and number of replicates (Nr) are also shown.

Time Nodule  Nodule Mirl:leertali- Nitri- Denitri- N-O
Reference (yrs) Nr TIN NHsf NO;y APNP BPNP TPNP LNP SNP  Fixation mass number zation fication  fication emission Leaching
Allen et al. 2000 2.00 3 X
Ambus & Robertson 1999 2.00 5 X X
Andresen et al 2010 2.00 6 X X
Aranjuelo et al 2005 0.16 4 X x
Aranjuelo et al. 2011 0.58 8 X X X
Arnone 1997 2.00 12 X X X
Arnone 1999 3.00 12 X X
Arnone & Bohlen 1998 2.00 12 x
Arnone & Gordon 1990 0.13 5 X X x X X
Azam et al. 2013 1.00 5 X
Bader et al. 2009 6.00 12 x
Baggs & Blum 2004 10.00 3 X X
Baggs et al. 2003 8.00 3 X X X x
Barnard et al. 2004 (GCB) 4.00 6 X X X
Barnard et al. 2004 (NP) 1.25 6 X X X X X X
Baslam et al. 2012 0.17 3 X x
Berntson & Bazzaz 1997 2.00 6 X X x
Berntson & Bazzaz 1998 2.00 3 X X x
Billes et al. 1993 0.08 4 X x x X x
Billings et al. 2002 4.00 3 X
Billings et al. 2003 4.00 3 x
Billings et al. 2004 4.00 3 X X
Blank & Derner 2004 0.25 6 X X x
Bloor et al. 2009 0.33 6 x X x x
Bradford et al. 2012 0.50 6 X x x
Brown et al. 2007 6.00 8 X
Cabrerizo et al. 2001 0.08 8 x x x
Calfapietra et al. 2007 3.00 3 X X x X x x
Cantarel et al. 2011 4.00 5 X
Carnol et al. 2002 4.00 5 X X X x x x x




Carrillo et al. 2012
Cheng et al. 2011
Cheng et al. 2001
Cheng et al. 2006
Curtis et al. 1990
Daepp et al. 2001
Daepp et al. 2000
Dakora & Drake 2000
Das et al. 2011

de Graaff et al. 2009
Decock et al. 2012
Dijkstra et al. 2010 (FE)
Dijkstra et al. 2010 (NP)
Dijkstra et al. 2005
Dijkstra et al. 2010 (PS)
Dijkstra et al. 2007
Dorodnikov et al. 2011
Drake et al. 2012

Duan et al. 2013

Feng & Flessa 2004
Finzi et al. 2002

Finzi & Schlesinger 2003
Franzaring et al. 2012
Garten et al. 2011

Gill et al. 2006

Gill et al. 2002

Gloser et al. 2000

Gray et al. 2013

Guenet et al. 2012
Gutierrez et al. 2013
Hagedorn et al. 2000
Hall et al. 1998
Hartwig et al. 2002
Hibbs et al. 1995

4.00
4.00
0.31
0.36
2.00
2.00
6.00
0.33
0.17
0.09
8.00
0.23
3.00
4.00
0.23
7.00
5.00
15.00
0.50
0.31
3.00
5.00
0.39
11.00
4.00
3.00
5.00
0.70
11.00
0.42
4.00
0.04
4.00
0.40

A W W oo o o g w w ~ O

= w =
v PR 9 o

W oA W W A W O BE w oo w w o A~ G

[N
(o]




Hillstrom et al. 2010
Hofmockel & Schlesinger
2002

Hoosbeek &
Scarascia-Mugnozza 2009

Hoosbeek et al. 2011
Hoque et al. 2001
Hovenden et al. 2008
Hungate et al. 1996
Hungate et al. 1997
(Oecologia)

Hungate et al. 1997
(Biogeochemestry)
Hungate et al. 2006
Hungate et al. 2004
Ineson et al. 1998
Iverson et al. 2012
Jastrow et al. 2000
Jastrow et al. 2005
Jinetal. 2012
Johnson et al. 1997
Johnson et al. 2001
Johnson et al. 2003
Johnson et al. 2004
Johnson et al. 2006
Kammann et al. 2008
Kampichler et al. 1998
Kanerva et al. 2006
Kettunen et al. 2005
Kettunen et al. 2007
Kim et al. 2011

Lam et al. 2011

Lam et al. 2012 (NCA)
Lam et al. 2012 (CPS)
Lam et al. 2012 (AEE)
Lam et al. 2012 (BFS)
Lam et al. 2013 (PS)

0.11

7.00

6.00
4.00
0.33
3.00
0.42

1.00

1.00
7.00
7.00
3.00
12.00
8.00
5.00
0.17
3.00
4.00
5.00
2.00
6.00
6.00
0.13
3.00
0.33
0.38
0.30
0.67
0.33
0.34
0.67
0.33
0.67
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Lam et al. 2013 (JAS)
Lam et al. 2013 (PS_2)
Langley et al. 2009
Larsen et al. 2011

Lee et al. 2003

Lichter et al. 2008

Liu et al. 2007

Liu et al. 2008

Long et al. 2012
Luscher et al. 2000

Martin-Olmedo et al. 2002

McKinley et al. 2009
Mikan et al. 2000
Millett et al. 2012
Mosier et al. 2002
Nam et al. 2013
Newton et al. 1995
Nguyen et al. 2006
Niboyet et al. 2010
Niboyet et al. 2011
Niklaus et al. 1998
Niklaus et al. 2003
Nitschelm et al. 1997
Norby 1987

Norby & Iversen 2006
Oikawa et al. 2010
Olszyk et al. 2001
Pang et al. 2006
Perez-Lopez et al. 2013
Phillips et al. 2001
Phillips et al. 2012
Pinay et al. 2007
Pleijel et al. 1998
Polley et al. 1997

0.33
0.42
6.00
2.00
2.00
9.00
6.00
2.00
10.00
2.00
0.07
11.00
2.00
4.00
4.00
031
2.00
0.08
0.21
7.50
2.00
6.00
0.67
0.23
7.00
0.33
117
0.33
0.08
3.00
13.00
2.00
0.15
1.08
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Pregitzer et al. 1995
Prior et al. 1997
Rakshit et al. 2012
Reich & Hobbie 2013
Reich et al. 2001

Ross et al. 2013

Ross et al. 1995

Roy et al. 2012
Runion et al. 1999
Rutting et al. 2010
Schleppi et al. 2012
Schlesinger & Lichter 2001
Schortemeyer et al. 2002
Serraj & Sinclair 2003
Shervin et al. 2013
Shimono et al. 2012
Smart et al. 1997
Smith et al. 2010
Soussana et al. 1996
Talhelm et al. 2012
Temperton et al. 2003
Thomas et al. 2000
Tingey et al. 2003
Tobia et al. 2010
Torbet et al. 2004
Tscherko et al. 2001
Tu et al. 2009

van Groenigen et al. 2002
van Kessel et al. 2006
Verburg et al. 2004
Vogel et al. 1997

Weerakoon et al. 2005
Weigel & Manderscheid
2012

Welzmiller et al. 2008

043
2.00
0.33
13.00
2.00
10.00
0.60
0.25
1.67
10.00
8.00
3.00
041
0.03
0.22
0.25
0.06
10.00
2.00
11.00
1.00
0.27
4.00
2.00
3.00
0.75
0.38
8.00
10.00
0.21
0.44
0.18

0.49
1.25
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West et al. 2005
Williams et al. 2000
Wood et al. 1994
Zak et al. 2007

Zak et al. 2000a
Zak et al. 1993

Zak et al. 2000b
Zak et al. 2011
Zanetti et al. 1996
Zeng et al. 2011

4.00

8.00

3.00

7.00

2.50

0.42
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3.00
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