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Fig. S1 Deviation of canopy scale net CO2 assimilation rates (Anet deviation) of L. perenne during 

the light period, as affected by air relative humidity (low = 50% RH, or high = 75% RH) and CO2 

concentration (200, 400 or 800 μmol mol-1). Anet deviation represents the hourly %-variation of net 

CO2 assimilation, compared to the average net assimilation during the entire light period (16 

hours). Each data point represents the average of measurements performed during the three days 

prior to plant sampling. Data from one replicate run. Error bars give the standard error. 



 

Fig. S2 Water-soluble carbohydrate concentration (expressed in % of dry weight). Sucrose (a), 

fructan (b), fructose (c) and glucose (d) in the youngest mature leaf blade of L. perenne as 

influenced by atmospheric CO2 concentration during growth at low (50%) and high (75%) RH, for 

measurements taken near the end of the light period (empty bars) and dark period (full bars). 

Carbohydrate measurements were performed as reported by Baca Cabrera et al. (2020). Data 

points and error bars represent the mean ± SE. 

 



 

Fig. S3 Turnover time of water-soluble carbohydrates. Turnover time of total water-soluble 

carbohydrates in the youngest mature leaf of L. perenne (τWSC) grown as influenced by atmospheric 

CO2 concentration during growth at low (50%) or high (75%) RH. τWSC was calculated as in Song 

et al. (2014) using gas exchange and carbohydrate concentration data as reported in Baca Cabrera 

et al. (2020). Data points and error bars represent the mean ± SE. 



Table S1 Air relative humidity (RH) effect on leaf area index (LAI) and nitrogen content per 

unit leaf area (N content) in the youngest fully-expanded leaf blade of L. perenne. 

RH level CO2 level LAI N content (mg N cm-2) 

50% RH 

200 μmol mol-1 7.6 ± 0.2 0.18 ± 0.004 

400 μmol mol-1 7.4 ± 0.2 0.13 ± 0.005 

800 μmol mol-1 6.9 ± 0.3 0.11 ± 0.002 

Average 7.3 ± 0.2 0.14 ± 0.004 

75% RH 

200 μmol mol-1 6.0 ± 0.04 0.14 ± 0.001 

400 μmol mol-1 6.5 ± 0.2 0.11 ± 0.005 

800 μmol mol-1 5.6 ± 0.2 0.09 ± 0.002 

Average 6.0 ± 0.2 0.11 ± 0.003 

Values correspond to the mean ± SE of canopy scale replicates from experimental runs I-IV. 

 



Table S2 εbio sensitivity analysis. 

   T = 18°C;  
εbio = 27.0182 

T = 20°C; 
εbio = 26.698 

T = 22°C; 
εbio = 26.4362 Parameter  

pex-LW 

200 / 50% 0.22 0.19 0.16 

400 / 50% 0.10 0.06 0.03 

800 / 50% 0.03 -0.01 -0.04 

200 / 75% 0.49 0.45 0.43 

400 / 75% 0.48 0.44 0.41 

800 / 75% 0.36 0.32 0.28 

pex-SucSynW 

200 / 50% 0.59 0.58 0.57 

400 / 50% 0.50 0.49 0.48 

800 / 50% 0.48 0.47 0.46 

200 / 75% 0.57 0.55 0.50 

400 / 75% 0.56 0.54 0.50 

800 / 75% 0.50 0.49 0.46 

Δ18OSucSynW − 
Δ18OLW 

200 / 50% 8.7 9.0 9.3 

400 / 50% 8.4 8.8 9.0 

800 / 50% 7.3 7.7 7.9 

200 / 75% 1.8 2.1 2.3 

400 / 75% 1.7 2.0 2.3 

800 / 75% 2.1 2.4 2.6 

Sensitivity of pex-LW, pex-SucSynW and the isotopic gradient between sucrose synthesis water and bulk 

leaf water (Δ18OSucSynW − Δ18OLW) to the variation in the temperature-dependent εbio (calculated as 

in Sternberg & Ellsworth, 2011). The selected temperature range corresponds to the daytime air 

temperature of the mesocosms (20°C) ±2 °C.  
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