Table S1. Leaf area, root length and leaf area per root length in nitrate-fed or
urea-fed plants in five species grown for 28 d in the chambers under ambient
(aCOy) or elevated (eCO;) CO, treatments.

Species coz N-fed form  Leaf area (cm? plant-') Root length (m plant) Leaf area / root length ratio (cm2 m-)
Wheat aCo2 Nitrate 874 £ 15 222+ 15 4014025
Urea 806 + 36 208 + 26 4.06 + 0.41
€CO2 Nitrate 832423 315+ 48 3.00 058
Urea 945 £ 47 238 £ 30 422+ 050
ANOVA  COz(C) P=0.167 P=0.124 P=0.432
N form (N) P=0.497 P=0.242 P=0.244
CXN P=0.017 P=0.410 P=0.287
Rice aCo2 Nitrate 148+ 9 98B+6 152 +0.03
Urea 145 £ 15 86+ 10 1.72 £ 0.06
€CO2 Nitrate 172 £ 18 13827 127 £0.12
Urea 213 £ 19 144 £ 19 152 £ 0.07
ANOVA  COz(C) = P=0.003
N form (N) P=0.837
CXN P=0.516
Potato aCo2 Nitrate 561+ 22 148%7 3.8240.18
Urea 556 + 17 149+ 6 3754021
€CO2 Nitrate 537 + 18 1559 3.4940.18
Urea 550 + 26 153+ 4 3.68+0.21
ANOVA  COz(C) = 0. P=0477 0.389
N form (N) P=0. P=0.943 P=0.802
CXN P P=0.775 P=0.571
Guinea grass  aCO2 Nitrate 961 + 44 264 £ 22 3.76 + 0.39
Urea 974 £ 29 225+ 15 4.40 £ 032
€CO2 Nitrate 1095 # 27 254 £ 27 447 £ 0.41
Urea 1114 £ 78 217 £27 5.66  1.10
ANOVA  COz(C) P=0.017 P=0.743 P=0.205
N form (N) P=0.750 P=0.185 P=0.238
CXN P=0.953 P=0972 P=0.719
Amaranthus  aCOz Nitrate 918 £ 13 276 £ 19 339021
Urea 937 £ 45 215+ 26 4.62 %056
€CO2 Nitrate 827 £ 80 254 £ 52 414 % 1.10
Urea 908 + 30 200 + 21 4724045
ANOVA  COz(C) =0. P=0.636 0.589
N form (N) P=0. P=0.155 P=0.264
CXN P P=0923 P=0.680

Each data is mean = SE (n = 4).



Table S2. Biomass in each organ in nitrate-fed or urea-fed plants in five species grown for
28 d in the chambers under ambient (aCO,) or elevated (eCO,) CO; treatments.

Biomass (g DW plant)

Species coz N-fed form
Teal Sheath or stem Shoot Tuber oot

Wheat aCoz Nitrate 341012 1.22 £ 0.09 4.34£0.20 2.69+0.38
Urea 347 +0.19 1.36 = 0.08 453 +0.27 323:+1.14

eCO2 Nitrate 414£027 2.00 +0.14 6.14 + 0.40 451+135

Urea 4.06 +0.13 2.29 + 046 6.35 + 0.4 3.86 +0.92

ANOVA €02(C) P<0.001 P P<0.001 P=0.252

N form (N) P=0.968 P =0.408 P=0.558 P=0.956

CxN P=0.725 P =0.760 P=0975 P =0.566

Rice aCoz Nitrate 0.73 + 0.05 0.77 £ 0.07 150 £ 0.11 0.42+0.04
Urea 0.75 + 0.08 0.74 £ 0.08 149 £ 0.16 0.35 +0.05

eCO2 Nitrate 1.04 + 0.08 1.18 £ 0.10 222018 0.62 + 0.06

Urea 126+ 0.11 1.50 £ 0.17 2.76 +0.27 0.71+0.11

ANOVA €02(C) P<0.001 P<0.001 P<0.001 P=0.002

N form (N) P=0.162 P=0.234 P=0.190 P=0912

CxN P=0.230 P=0.155 P=04172 P=0272

Potato aCoz Nitrate 1.88 + 0.09 0.89 +0.04 277:012  1.87:023 0.46 +0.02
Urea 2.03 +0.03 0.89  0.03 292:005  260:0.16  0.53+0.03

eCO2 Nitrate 2,08 +0.13 0.91+0.05 299:+016  3.28:047 0.51 :0.03

Urea 213005 0.83  0.06 296+002  3.77:048 0.49 :0.03

ANOVA €0z(C) P =0.092 P=0.004 P=0.963

N form (N) P=0.253 P=0.117 P=0.349

CxN P=0519 P=0.745 P =0.090

Guinea grass aCoz Nitrate 4.30 £ 0.19 4.59 £ 0.20 8.89 + 0.39 2.51+0.31
Urea 4.39+0.14 4.74 £ 0.15 9.13+0.19 210012

eCO2 Nitrate 5524026 547 +0.16 10.99 + 0.41 2.54+0.15

Urea 5.34+0.38 5.35 £ 0.22 10.69 + 0.43 2.13+0.30

ANOVA €oz(C) P=0.001 P<0.001 P=0.884

N form (N) P=0871 P=0.941 P=0.108

CxN P=0.607 P=0.474 P=1.000
Amaranthus aCoz Nitrate 413+0.15 2.22:0.11 6.35+0.23 1.16 + 0.08
Urea 3524024 154 £ 0.14 5.06 +0.36 0.92+0.16

eCO2 Nitrate 3.91+ 049 228028 6.19 + 0.69 121+0.21
Urea 3.49 +0.06 1.69 £ 0.12 517 +0.14 0.96 + 0.04

ANOVA €02(C) P=0671 0.964 P=0.753

N form (N) P=0.093 P=0.016 P=0.099

CxN P=0.746 P=0.751 P=0.985

Each data is mean + SE (n =4).
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Figure S1. Foliar N concentration (A, B) and leaf mass per area (C,
D) length in nitrate-fed or urea-fed plants in five species grown for 28
d in the chambers under ambient (aCO,) or elevated (eCO,) CO,.
treatments



Table S3. Total N concentration in each organ in nitrate-fed or urea-fed plants in five species
grown for 28 d in the chambers under ambient (aCO,) or elevated (eCO,) CO; treatments.

Nitrogen concentration (mg N g-' DW)

Species coz N-fed form
Tear Sheath or stem Shoot Tuber Root
Wheat aCoz Nitrate 4262 1.79 3041 +3.07 39.20 £ 2.17 1379+ 0.84
Urea 39.75 £ 1.68 25.46 +2.12 35.46 + 1.76 1361 1.96
eCO2 Nitrate 31.16 £ 2.33 18.78 + 2.17 27.14 £2.29 1155 + 1.41
Urea 3272141 19.78 + 2.10 28.00 = 1.83 11.90 + 1.53
ANOVA coz(C) P<0.001 P<0.001 P<0.001
N form (N) P=0.427 P=0.491
CxN P=0.240 P=0.279
Rice aCo2 Nitrate 50.70 = 0.66 26.77 + 0.67 38.41£0.75 15.33 £ 0.70
Urea 52.04 + 0.95 27.78 + 0.46 39.95 + 0.71 17.74 £ 1.01
eCO2 Nitrate 4476 £ 0.84 24.18 + 0.83 33.86 + 0.51 14.97 £ 0.19
Urea 42.93 +1.42 23.65 +0.97 32.55 + 1.44 16.21  0.05
ANOVA coz(C) P<0.001 P<0.001
N form (N) P=0.902
CxN P=0.149
Potato aCoz Nitrate 73.18 £ 1.72 51.28 + 1.88 66.06 + 1.41 2112+ 1.81 21.83 £ 1.09
Urea 71.06 + 0.51 38.04 +1.93 61.03 + 0.86 18.47 + 0.87 2211 +1.29
€CO2 Nitrate 66.34 = 3.29 41.23 + 3.80 58.72 + 3.27 18.22 + 153 2222+ 1.20
Urea 63.97 + 3.30 33.79 + 2.80 55.46 + 2.63 15.88 + 0.75 2119 +0.17
ANOVA coz(C) P=0.014 P=0.059
N form (N) P=0.091 =0.082
CxN P=0.701
Guinea grass aCo2 Nitrate 23.40 = 1.10 15.85 + 0.88 19.50 £ 0.97 13.01: 064
Urea 23.23 + 0.5 17.03 + 0.50 20,01 +0.22 13.77 £ 1.20
eCO2 Nitrate 20.02 £ 0.77 13.55 + 0.55 16.80 + 0.67 13.77 £ 0.97
Urea 20.02 + 0.62 13.46 £0.72 16.76 + 0.51 14.26 + 1.18
ANOVA €02(C) P=0.001 P=0.001 P=0.001 P=0.551
N form (N) 1914 .440 P=0.724 P=0.554
CxN P=0.916 P=0.368 P=0.688 P=0.901
Amaranthus aCoz Nitrate 4257 £ 1.90 22.96 + 1.36 35.74 + 1.63 19.46 + 0.56
Urea 51.61+3.77 32.84 +3.89 45.93 £3.95 21.10 + 1.47
€CO2 Nitrate 42.09 : 2.78 27.61+5.64 36.86 + 3.73 2041+ 1.76
Urea 50.55 + 1.06 29.68 + 0.48 4379+ 0.84 2217 +0.76
ANOVA €oz(C) .771 .836 P=0.861
N form (N) P=0.005 P=0.114 P=0.011
CxN P=0914 P=0.287 P=0.580

Each data is mean = SE (n = 4).



Table S4. Organic-N concentration in each organ in nitrate-fed or urea-fed plants in five species
grown for 28 d in the chambers under ambient (aCO,) or elevated (eCO,) CO; treatments.

Organic nitrogen concentration (mg N g DW)

Species coz N-fed form
Teal heath or stem hoot Tuber Root
Wheat aCo2 Nitrate 39.87 1 0.91 25.68 + 1.70 35.88 + 1.17 13.52 + 0.80
Urea 38.70 + 1.45 2286 + 1.52 33.95 + 1.41 13.37 £ 1.88
eCO2 Nitrate 30.84 £ 229 17.85+ 1.85 26.62 + 2.16 1139 + 1.42
Urea 32.60 + 1.40 18.77 £ 2.02 27.55 + 1.81 11.77 £ 151
ANOVA €0z (C) P <0.001
N form (N) 857
CxN P=0375
Rice aCoz Nitrate 50.36 + 0.62 24.04 + 0.60 36.84 + 0.71 15.10 + 0.57
Urea 51.67 £ 0.93 25.78 + 0.44 38.76 + 0.68 17.41 £ 0.88
eC0O2 Nitrate 44.33 £ 0.90 21.60 + 0.75 32.29 + 0.52 14.82+0.18
Urea 4249 1 1.40 21.84 £ 0.92 31.37 £ 1.40 16.00 + 0.11
ANOVA €02 (C) P<0.001 P<0.001 P<0.001
N form (N) P=0.799
CxN P=0.143
Potato aCo2 Nitrate 64.48 + 0.87 26.88 + 2.07 52.27 + 0.39 2043 +1.70 21.39 £ 1.17
Urea 68.88 + 0.35 27.87 + 1.81 56.44 + 0.22 18.28 + 0.83 2166 + 1.44
eC0O2 Nitrate 61.94 + 226 2527 +1.77 50.81 + 1.67 17.70 £ 1.37 21.99 +1.20
Urea 6259 + 2.94 28.41 + 1.40 52.90 + 1.87 15.66 + 0.76 21.07 £ 017
ANOVA €02 (C) P=0.770 P=0.050
N form (N) P=0.267 P=0.113
CxN P=0.556 P=0.965
Guineagrass  aC02 Nitrate 2321+ 1.03 14.52 +0.55 18.72 £0.78 12.90 + 0.65
Urea 23.14 1 0.57 15.42 + 0.36 19.13+0.22 13.70 + 1.21
eCO2 Nitrate 19.90 + 0.76 13.17 + 0.51 16.55 + 0.63 13.64 + 0.99
Urea 19.81 £ 0.64 1319 + 0.70 16.52 + 0.50 14.19 £ 1.15
ANOVA €0z (C)
N form (N)
CxN
Amaranthus aCoz Nitrate 4165+ 1.84 19.05 + 0.77 33.78 + 1.32
Urea 50.14 + 3.24 2511+ 1.89 42,64 +2.77
eC0O2 Nitrate 40.19 £ 2.39 21.30 +2.49 3327 £2.12
Urea 4953 £ 0.93 24.43 £ 0.93 41.43 + 0.56
ANOVA €02 (C) P=0.656 P=0.648
N form (N)
CxN

Each data is mean + SE (n = 4).



Table S5. Nitrate accumulation in each organ in nitrate-fed or urea-fed plants in five species
grown for 28 d in the chambers under ambient (aCO,) or elevated (eCO,) CO; treatments.

55N value in residue after

Species  CO2 N-fed form The percentage of nitrate-N in plant N (%) nitrate extraction. (fe)
Tear Sheath or stem Shoot Tuber Root Whole plant Whole plant
Wheal — acO2 Nitrate 619246 1452+377 805281 196023  7.11:246 -1.88 + 0.33
Urea 257 +0.92 971268  4.13:133 1.67 £ 0.41 3.73:1.18 -3.60 + 0.19
eCO2 Nitrate 1.02: 011 4554130 1.84 + 0.40 1.48 +0.44 1.82+0.33 -0.10 + 0.31
Urea 0.37 +0.31 5.15 1 0.96 159 + 0.48 1.06 + 0.24 1.50 + 0.42 -3.49 +0.10
ANOVA €oz(C) P=0.016 0.012 P=0.017 P=0.019 P=0.007
N form (N) P=0.133 P=0.408 P=0.214 P=0.209 P<0.001
CxN P=0.284 P=0.201 P=0.270 P=0.202 P=0.014
Rice aCoz Nitrate 068+0.11  1022:038  4.09 020 135:069  3.83:0.18 242:163
Urea 072+006  7.19:0.18 296005 1.72:063  2.85+0.10 0.98 +1.76
8C02 Nitrate 097+016  10.65:0.26  4.65:0.26 096016  4.25:024 -1.03 £ 0.41
Urea 1024012 7.68+074  362:0.30 1.29:039  335:024 -1.67 £ 0.53
ANOVA €oz(C) P=0.027 P=0.316 P=0.018 P=0.040 P=0.056
N form (N) P=0.728 P<0.001 P<0.001 P<0.001 P=0.485
CxN P=0.975 P=0.945 P=0817 P=0.835 P=0.784
Potalo  aCO2 Nitrate 1180+ 1.68  47.60 +3.49  20.79:164  323:046  209:061  17.09+1.70 -2.58 + 0.16
Urea 3.05:069 2665:352 747:109  099:080  217:131  591:084 -3.68 + 0.15
8C02 Nitrate 644+135 3774538 1312+ 235 272070  1.00:0.61  10.09 +1.95 -1.41 £ 0.39
Urea 200+054 1495:438 445:138  1.14:047  0.56:0.04  3.64+1.05 2,69+ 0.03
ANOVA €oz(C) P=0.019 P=0.026 P=0.008 P=0.008 P=0.001
N form (N) P<0.001 P<0.001 P<0.001 P<0.001 P<0.001
CxN P=0.083 P=0.833 P=0.193 P=0.131 P=0732
Guinea 50, Nitrate
grass 0.80+029 808218 3881112 0.90:030  3.46:+0.94 145 +0.13
Urea 042:0.16 941127  439:066 051:028  385:0.54 2,05+ 0.16
8C02 Nitrate 060014 276049 146017 097:023  1.38:0.18 155+ 0.13
Urea 108+052  200+024  1.46+0.39 050021  1.31:0.33 1.74 £ 0.43
ANOVA coz(C) P=0472 P<0.001 P=0.002 P=0.002 P=0.221
N form (N) P=0.883 P=0.832 P=0.719 P=0.779 P<0.001
CxN P=0.201 P=0.435 P=0.713 P=0.696 P=0.533
Amaranthu 0, Nitrate
s 215:026  16.67:288  5.40:0.78 1.72:048  5.08+075 0.05 + 0.16
Urea 268+097 2154:678 668206 1.32:046 631200 -2.63 + 0.50
8C02 Nitrate 438+114  19.43:607  8.84:3.04 208:137  8.30+281 0.25 +0.39
Urea 200+027  17.72:263 536056 0.38:0.08  4.93:051 3.24+0.26
ANOVA €oz(C) P=0.335 P=0.916 P=0.586 P=0.615 P=0.611
N form (N) P=0.251 P=0.755 P=0.571 P=0.560 P<0.001
CxN P=0.083 P=0.234 P=0.222 P=0.336

Each data is mean + SE (n = 4).
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Figure S2. Changes in leaf mass per area of wheat or guinea grass according to N supply grown for 28
d in the chambers under ambient (aCO,) or elevated (eCO;) CO, treatments.
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Figure S3. Changes in leaf area (A, B) and the number of tillers (C, D) of
wheat or guinea grass according to N supply grown for 28 d in the chambers
under ambient (aCO) or elevated (eCO;) CO, treatments.



