


Supplementary Fig. S1. Relationship between maximum apparent quantum yield and 
photosynthetic CO2 assimilation at 2000 μmol m-2 s-1 (Asat) for the 43 sorghum accessions 
tested in this study. Points indicate mean values for the accession of the associated colour. 
Error bars indicate standard error of the mean, n= 3-8. Line represents R= 0.94, p <2.2e-16 
with a regression formula of y = 0.037 + 0.0012 x.
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Supplementary Fig. S2. (A.) Rate of change of CO2 assimilation rate (A) relative to stomatal 
conductance to water (gs) in response to changes in PPFD irradiance intensities from 0 to 
2000 μmol m-2 s-1, as shown in Fig. 2. Data shown here for all 43 tested accessions. Points 
indicate mean average of 3-6 plants and ribbons indicate standard error. (B.) Light saturated 
rate of photosynthetic CO2 assimilation (Asat; A at 2000 μmol m-2 s-1) relative to stomatal 
conductance under saturating light (gssat; gs at 2000 μmol m-2 s-1) for each tested sorghum 
accession. Points indicate mean average values for accessions as indicated by colour. Error 
bars indicate standard error of the mean, n= 3-8. Shaded ribbon represent standard error 
around the mean. Line represents R = 0.99, p <2.2e-16 with a regression formula of y = 1.3 + 
150 x.



Supplementary Fig. S3. Temporal responses of internal CO2 concentration (Ci) to a rapid 
increase in PPFD irradiance from 100 μmol m-2 s-1 to 1000 μmol m-2 s-1 in the ten 
representative sorghum accessions. n= 4-8 Shaded ribbon represent standard error around the 
mean



Supplementary Fig. S4.  Time constants of (A.) light saturated rate of carbon assimilation 
(τai) and (B.) stomatal opening (τi) in seconds, shown here for 10 representative sorghum 
accessions. Accession numbers in A. and B. ordered from lowest to highest mean τai. Letters 
indicate significantly different groupings of ANOVA results (p ≤ 0.05) calculated using a 
Tukey’s test, n= 3-8.
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Supplementary Fig. S5. Association between the light saturated rate of carbon assimilation 
(τai) and speed of stomatal opening (τi) in seconds. Each point indicates an individual plant. 
Accession number is indicated by colour. Line represents R = 0.67, p <2.2e-16 with a 
regression formula of y = 150 + 0.51 x, n= 3-8.



Supplementary Fig. S6.  Temporal response of intrinsic water use efficiency (Wi) to a rapid 
increase in PPFD irradiance from 100 μmol m-2 s-1 (shaded area) to 1000 μmol m-2 s-1 in 
(A.) ten representative sorghum accessions and (B.) all measured accessions. n= 3-8. Shaded 
ribbon represent standard error around the mean.
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Fig. S7. (A) Changes in intrinsic water use efficiency (Wi) in response to photosynthetic photon flux density (PPFD). 
Average Wi measured every 30 seconds for 5 min in dark adapted plants exposed to 100 μmol m-2 s-1 of light (blue 
boxplots) compared to average Wi measured every 30 seconds for 5 min after 30 min of exposure to 1000 μmol m-2 
s-1 of PPFD irradiance (red boxplots). Graph shows data from 43 sorghum accessions. Asterisks (*) above accessions
indicate a significant difference between 100 μmol m-2 s-1 and 1000 μmol m-2 s-1 treated plants for the given
accession calculated by ANOVA (*** = p<0.0001, ** = p 0.001–0.01, * = p 0.01–0.05). Letters indicate significantly
different groupings of ANOVA results (p ≤ 0.05) of accessions for plants exposed to 100 μmol m-2 s-1 (letters below
boxplots) or 1000 μmol m-2 s-1 (letters above boxplots) of PPFD irradiance. Groupings were calculated using a post-
hoc Tukey’s test. (B) Relationship between Wi at 100 and 1000 μmol m-2 s-1 for the 43 sorghum accessions. Points
indicate mean values for the accession of the associated colour. Error bars indicate standard error of the mean, n=
2-6. Line represents R = 0.49, p = 0.00077 with a regression formula of y = 140 + 0.24 x.
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Supplementary Fig. S8. Matrix representing multiple regressions (using standard major axis) 
between modelled parameters describing the rapidity of stomatal and net CO2 assimilation 
response and leaf anatomical parameters. Values in the lower panel represent the R2 of the 
regression for each parameter pair, n= 3-8. Only significant regressions (p <0.05) were 
represented by a line in the upper panel. Parameters g0, A0 and g1, A1 represent the initial 
and final value for gs and A during a step change in light intensity; τg and τa represent the 
time constant for an increase in gs and A; Dens represents the stomatal density; GCL 
represents the guard cell length; Lpore and Wpore represent the length and width of the 
stomatal pore; gsmax represents the maximum anatomical gs; Suffixes AD and AB represent 
the adaxial and abaxial side of the leaf.
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