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Appendix 1.1 Articles used in the meta-analysis of  chapter two.

•	 Agüera E, Ruano D, Cabello P, de la Haba P (2006) Impact of  atmospheric CO2 on growth, 
photosynthesis and nitrogen metabolism in cucumber (Cucumis sativus L.) plants. Journal of  plant 
physiology, 163, 809–17.

•	 Allen LH, Bisbal EC, Boote KJ, Jones PH (1991) Soybean Dry Matter Allocation under Subam-
bient and Superambient Levels of  Carbon Dioxide. Journal of  Agronomy, 875–883.

•	 Baker JT, Allen LH, Boote KJ, Jones P, Jones JW (1990) Rice Photosynthesis and Evapotrans-
piration in Subambient, Ambient, and Superambient Carbon Dioxide Concentrations. Journal of  
Agronomy, 840, 834–840.

•	 Bunce JA (2011) Are Annual Plants Adapted to the Current Atmospheric Concentration of  
Carbon Dioxide? International Journal of  Plant Sciences, 162, 1261–1266.

•	 Campbell CD, Sage RF (2006) Interactions between the effects of  atmospheric CO2 content and 
P nutrition on photosynthesis in white lupin (Lupinus albus L.). Plant, Cell and Environment, 29, 
844–853.

•	 Campbell CD, Sage RF, Kocacinar F, Way D a. (2005) Estimation of  the whole-plant CO2 com-
pensation point of  tobacco (Nicotiana tabacum L.). Global Change Biology, 050922094851001–???

•	 Cowling SA, Sage RF (1998) Interactive effects of  low atmospheric CO2 and elevated tempera-
ture on growth, photosynthesis and respiration in Phaseolus vulgaris. Plant, Cell and Environment, 
21, 427–435.

•	 Cunniff  J, Osborne CP, Ripley BS, Charles M, Jones G (2008) Response of  wild C 4 crop pro-
genitors to subambient CO 2 highlights a possible role in the origin of  agriculture. Global Change 
Biology, 14, 576–587.

•	 Dippery JK, Tissue DT, Thomas R., Strain BR (1995) Effects of  low and elevated CO2 on C3 
and C4 annuals I. Growth and biomass allocation. Oecologia, 13–20.

•	 Ghannoum O, Phillips NG, Conroy JP et al. (2010) Exposure to preindustrial, current and future 
atmospheric CO2 and temperature differentially affects growth and photosynthesis in Eucalyp-
tus. Global Change Biology, 16, 303–319.

•	 Gonzàlez-Meler MA, Blanc-Betes E, Flower CE, Ward JK, Gomez-Casanovas N (2009) Plastic 
and adaptive responses of  plant respiration to changes in atmospheric CO(2) concentration. 
Physiologia plantarum, 137, 473–84.

•	 Hovenden MJ, Schimanski LJ (2000) Genotypic differences in growth and stomatal morphology 
of  Southern Beech, Nothofagus cunninghamii, exposed to depleted CO2 concentrations. Aus-
tralian Journal of  Plant Physiology, 27, 281–287.

•	 Kgope BS, Bond WJ, Midgley GF (2010) Growth responses of  African savanna trees implicate 
atmospheric [CO2] as a driver of  past and current changes in savanna tree cover. Austral Ecology, 
35, 451–463.

•	 Lewis JD, Ward JK, Tissue DT (2010) Phosphorus supply drives nonlinear responses of  cotton-
wood (Populus deltoides) to increases in CO2 concentration from glacial to future concentra-
tions. The New phytologist, 187, 438–48.

•	 Luo Y, Sims DA, Griffin KL (1998) Nonlinearity of  photosynthetic responses to growth in ris-
ing atmospheric CO 2 : an experimental and modelling. Global Change Biology, 4, 173–183.

•	 Maherali H, Reid CD, Polley HW, Johnson HB, Jackson RB (2002) Stomatal acclimation over 
a subambient to elevated CO2 gradient in a C3/C4 grassland. Plant, Cell and Environment, 25, 
557–566.



87

A
pp

en
di

x 
1

•	 Mohan J., Clark J., Schlesinger W. (2004) Genetic variation in germination , growth , and sur-
vivorship of  red maple in response to subambient through elevated atmospheric CO 2. Global 
change biology, 10, 233–247.

•	 Overdieck D (1989) The effects of  preindustrial and predicted future atmospheric CO2 concen-
tration on Lyonia mariana L.D. Don. Functional Ecology, 3, 569–576.

•	 Overdieck D, Reid C, Strain BR (1988) The Effects of  Preindustrial and Future CO2 Concentra-
tions on Growth, Dry Matter Production and the C/N Relationship in Plants at Low Nutrient 
Supply. Angewandte Botanik, 62, 119–134.

•	 Polley WH, Johnson HB, Mayeux HS (1992) Growth and Gas Exchange of  Oats (Avena sativa) 
and Wild Mustard (Brassica kaber) at Subambient CO2 Concentrations. International Journal of  
Plant Sciences, 153, 453–461.

•	 Polley WH, Johnson HB, Mayeux HS, Malone SR (1993) Physiology and Growth of  Wheat 
Across a Subambient Carbon Dioxide Gradient. Annals of  Botany, 71, 347–356.

•	 Polley WH, Johnson HB, Mayeux HS (1994) Increasing CO2 : Comparative Responses of  the C4 
Grass Schizachyrium and Grassland Invader Prosopis. Ecology, 75, 976–988.

•	 Polley HW, Johnson HB, Mayeux HS (1995) Nitrogen and Water Requirements of  C3 Plants 
Grown at Glacial to Present Carbon Dioxide Concentrations. Functional Ecology, 9, 86–96.

•	 Polley HW, Johnson HB, Derner JD (2002) Soil- and plant-water dynamics in a C3/C4 grassland 
exposed to a subambient to superambient CO2 gradient. Global Change Biology, 8, 1118–1129.

•	 Possell M, Nicholas Hewitt C (2009) Gas exchange and photosynthetic performance of  the trop-
ical tree Acacia nigrescens when grown in different CO(2) concentrations. Planta, 229, 837–46.

•	 Possell M, Nicholas Hewitt C, Beerling DJ (2005) The effects of  glacial atmospheric CO2 con-
centrations and climate on isoprene emissions by vascular plants. Global Change Biology, 11, 60–69.

•	 Sage RF, Reid CD (1992) Photosynthetic acclimation to sub-ambient CO2 (20 Pa) in the C3 an-
nual Phaseolus vulgaris L. Photosynthetica, 27, 605–617.

•	 Tissue DT, Griffin KL, Thomas R., Strain BR (1995) Effects of  low and elevated CO2 on C3 and 
C4 annuals II. Photosynthesis and leaf  biochemistry. Oecologia, 21–28.

•	 Tonsor SJ, Scheiner SM (2007) Plastic trait integration across a CO2 gradient in Arabidopsis 
thaliana. The American naturalist, 169, E119–40.

•	 Vogan PJ, Sage RF (2012) Effects of  low atmospheric CO2 and elevated temperature during 
growth on the gas exchange responses of  C3, C3-C4 intermediate, and C4 species from three 
evolutionary lineages of  C4 photosynthesis. Oecologia, 169, 341–52.

•	 Ward JK, Strain BR (1997) Effects of  low and elevated CO2 partial pressure on growth and 
reproduction of  Arabidopsis ttiaiiana from different elevations. Plant, Cell and Environment, 20, 
254–260.

•	 Ward JK, Tissue DT, Thomas RB, Strain BR (1999) Comperative responses of  model C3 and C4 
plants to drought in low and elevated CO2. Global Change Biology, 5, 857–867.

•	 Ward JK, Myers D a, Thomas RB (2008) Physiological and growth responses of  C3 and C4 plants 
to reduced temperature when grown at low CO2 of  the last ice age. Journal of  integrative plant 
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Appendix 1.2 Overview of  trait measurements reported for three or more species. V: Traits 
reported with error value, X: Traits reported without SE. Traits are ordered from most to least 
measured in low CO2 studies. SLA/LMA, specific leaf  area or recalculated leaf  mass per area (g 
m-2); gs, stomatal conductance (mol m-2 s-1); DW, plant dry weight (g); Amax, maximum photosynthe-
sis (µmol m-2 s-1); Anet, net photosynthesis (µmol m-2 s-1); WUE, water use efficiency (mmol mol-1); 
PNUE, photosynthetic nitrogen use efficiency (µmol mmol N-1 s-1); r/s ratio, ratio root to shoot 
DW; Ci/Ca, ratio intercellular to atmospheric CO2, % Leaf  N, percentage N per weight; % Leaf  
mass, percentage leaf  DW of  total DW, Root DW, root dry weight (g); Leaf  DW, leaf  dry weight 
(g); Chlorophyll, chlorophyll content (µmol g-1); Leaf  N , N per area (g m-2); %Stem mass, percent-
age stem mass of  total weight; RuBisCO, RuBisCO content (g m-2); Shoot DW: shoot dry weight 
(g), %Root DW, percentage root DW of  total DW; Pore size, diameter of  stomatal pore (µm).
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