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Figure captions 2 
Fig. 1. Environmental variables are presented for the day of the year (DOY) from 3 

January 2011 until February 2013; a) atmospheric vapour pressure deficit (VPD), b) 4 

rainfall in mm c) soil water content in cm
3
 cm

-3
 (gap in data is due to power cut), d) 5 

maximum and minimum temperatures in °C on the primary y-axes (in dark circles) and 6 

radiation in W m
-2

 (in light crosses, foreground) on the secondary y-axes. Field 7 

campaigns are indicated (acronyms of seasons are detailed in Tab. 3). ........................... 3 8 

Fig. 2. Principal component analyses (PCA) for a) all trees species, leaf positions, and 9 

seasons, b) with differentiation between sunlit and shaded leaves, c) with differentiation 10 

between seasonal campaigns, and d) with differentiation between species. We used a 11 

subset of all data where both morphological and photosynthetic information was 12 

available. Fifteen parameters were used in the PCA: net assimilation rate (Anet), stomatal 13 

conductance (gs), mesophyll conductance (gm), maximum carboxylation rate (Vc,max), 14 

maximum electron transport rate (Jmax), nonphotochemical quenching (NPQ), maximum 15 

quantum efficiency of PSII (Fv/Fm), leaf thickness (LT), leaf mass per area (LMA), leaf 16 

density (D), water content (WC), nitrogen content per leaf unit area (Narea), nitrogen 17 

content per leaf unit mass (Nmass), carbon content per leaf unit area (Carea), and carbon 18 

content per leaf unit mass (Cmass). The directions of the arrows indicate the higher levels 19 

of the parameters. Principal component (PC) 1 explains 37.2% of the variation, and PC 20 

2 explained 20.4%. The ellipses are normal probability contour lines of 68% for the 21 

factors in b) leaf positions, c) seasons, and d) species. .................................................... 4 22 

Fig. 3. Line graphs depicting seasonal changes of a) maximum carboxylation rate 23 

(Vc,max), b) maximum electron-transport rate (Jmax), and c) maximum quantum efficiency 24 

of PSII (Fv/Fm) for Q. ilex, P. halepensis, A. unedo, and Q. pubescens in sunlit (1) and 25 

shaded (2) leaves. Seasonal campaigns were conducted in spring 2011 (sp11), summer 26 

2011 (su11), autumn 2011
a
 (au11 a), autumn 2011

b
 (au11b), winter 2012 (wi12), spring 27 

2012 (sp12), summer 2012 (su12), and winter 2013 (wi13). Missing data points were 28 

due to limitations of labour and equipment. Vertical bars indicate standard errors of the 29 

means (n = 3-5). ................................................................................................................ 5 30 

Fig. 4. Line graphs depicting seasonal changes of a) net assimilation (Anet), b) stomatal 31 

conductance (gs), and c) mesophyll conductance (gm) for Q. ilex, P. halepensis, A. 32 

unedo, and Q. pubescens in sunlit (1) and shaded (2) leaves. Seasonal campaigns were 33 

conducted in spring 2011 (sp11), summer 2011 (su11), autumn 2011
a
 (au11 a), autumn 34 

2011
b
 (au11b), winter 2012 (wi12), spring 2012 (sp12), summer 2012 (su12), and 35 

winter 2013 (wi13). Missing data points were due to limitations of labour and 36 

equipment. Vertical bars indicate standard errors of the means (n = 3-5). ...................... 6 37 

Fig. 5. Bar charts depicting seasonal changes of a) leaf mass per area (LMA) and b) 38 

percentage of nitrogen content per unit leaf mass (Nmass) for Q. ilex, P. halepensis, A. 39 

unedo, and Q. pubescens in sunlit (1) and shaded (2) leaves. Error bars indicate standard 40 

errors of the means (n = 3-5). ........................................................................................... 7 41 

Fig 6. Seasonal changes of the relationships between a) net assimilation (Anet) and 42 

stomatal conductance (gs), b) Anet and mesophyll conductance (gm), and c) gm and gs in 43 

sunlit (1) and shaded (2) leaves. The regression lines represent the seasonal changes 44 

across species. For regression equations see Table S1-3. The relationships are shown as 45 

a thin solid line for spring 2011, short dashes for summer 2011, dots-dashes for autumn 46 

2011
a)

, small dots for autumn 2011
b)

, dashes for winter 2012, large dots for spring 2012, 47 

large dots-dashes for summer 2012, and a thick solid line for winter 2013. Statistical 48 

differences in the slopes between seasonal campaigns were tested by ANCOVAs. ........ 8 49 



Fig 7. Seasonal changes of the relationships between a) the maximum electron-transport 50 

rate (Jmax) and the maximum carboxylation rate (Vc,max) and b) the electron-transport 51 

rate from chlorophyllic fluorescence (Jamb) and net assimilation (Anet) at ambient CO2 52 

concentrations and saturating light in sunlit (a) and shaded (b) leaves. The regression 53 

lines represent the seasonal changes across species. For regression equations see Table 54 

S4-5. The relationships are shown as a short dashed line for summer 2011, dots-dashes 55 

for autumn 2011
a)

, small dots for autumn 2011
b)

, dashes for winter 2012, large dots for 56 

spring 2012, large dots-dashes for summer 2012, and a thick solid line for winter 2013. 57 

The campaign of spring 2011 was dismissed due to limitations in the chlorophyll 58 

fluorescence equipment. ................................................................................................. 10 59 

Fig 8. Seasonal changes of the relationship for all species and leaf positions between a) 60 

mesophyll conductance (gm) and leaf mass per area (LMA).We used a subset of 61 

morphological and photosynthetic data. Non-linear regression lines of the form y = x
-b

 62 

were fitted to the data. The upper curve is for summer 2012 (b = 0.800), the middle 63 

curve is for spring 2012 (b = 0.953) and the lower two overlaying curves are for autumn 64 

2011
a)

 (b = 1.533) and winter 2012 (b = 1.486). ............................................................ 11 65 
 66 
  67 



68 
Fig. 1. Environmental variables are presented for the day of the year (DOY) from January 2011 until 69 
February 2013; a) atmospheric vapour pressure deficit (VPD), b) rainfall in mm c) soil water content in 70 
cm

3
 cm

-3
 (gap in data is due to power cut), d) maximum and minimum temperatures in °C on the primary 71 

y-axes (in dark circles) and radiation in W m
-2

 (in light crosses, foreground) on the secondary y-axes. 72 
Field campaigns are indicated (acronyms of seasons are detailed in Tab. 3). 73 

  74 



 75 
Fig. 2. Principal component analyses (PCA) for a) all trees species, leaf positions, and seasons, b) with 76 

differentiation between sunlit and shaded leaves, c) with differentiation between seasonal campaigns, and 77 

d) with differentiation between species. We used a subset of all data where both morphological and 78 

photosynthetic information was available. Fifteen parameters were used in the PCA: net assimilation rate 79 

(Anet), stomatal conductance (gs), mesophyll conductance (gm), maximum carboxylation rate (Vc,max), 80 

maximum electron transport rate (Jmax), nonphotochemical quenching (NPQ), maximum quantum 81 

efficiency of PSII (Fv/Fm), leaf thickness (LT), leaf mass per area (LMA), leaf density (D), water content 82 

(WC), nitrogen content per leaf unit area (Narea), nitrogen content per leaf unit mass (Nmass), carbon 83 

content per leaf unit area (Carea), and carbon content per leaf unit mass (Cmass). The directions of the 84 

arrows indicate the higher levels of the parameters. Principal component (PC) 1 explains 37.2% of the 85 

variation, and PC 2 explained 20.4%. The ellipses are normal probability contour lines of 68% for the 86 

factors in b) leaf positions, c) seasons, and d) species.  87 



 88 

Fig. 3. Line graphs depicting seasonal changes of a) maximum carboxylation rate (Vc,max), b) maximum 89 

electron-transport rate (Jmax), and c) maximum quantum efficiency of PSII (Fv/Fm) for Q. ilex, P. 90 

halepensis, A. unedo, and Q. pubescens in sunlit (1) and shaded (2) leaves. Seasonal campaigns were 91 

conducted in spring 2011 (sp11), summer 2011 (su11), autumn 2011
a
 (au11 a), autumn 2011

b
 (au11b), 92 

winter 2012 (wi12), spring 2012 (sp12), summer 2012 (su12), and winter 2013 (wi13). Missing data 93 

points were due to limitations of labour and equipment. Vertical bars indicate standard errors of the 94 

means (n = 3-5).  95 

  96 



 97 
Fig. 4. Line graphs depicting seasonal changes of a) net assimilation (Anet), b) stomatal conductance (gs), 98 

and c) mesophyll conductance (gm) for Q. ilex, P. halepensis, A. unedo, and Q. pubescens in sunlit (1) and 99 

shaded (2) leaves. Seasonal campaigns were conducted in spring 2011 (sp11), summer 2011 (su11), 100 

autumn 2011
a
 (au11 a), autumn 2011

b
 (au11b), winter 2012 (wi12), spring 2012 (sp12), summer 2012 101 

(su12), and winter 2013 (wi13). Missing data points were due to limitations of labour and equipment. 102 

Vertical bars indicate standard errors of the means (n = 3-5). 103 

 104 

  105 



 106 

107 
Fig. 5. Bar charts depicting seasonal changes of a) leaf mass per area (LMA) and b) percentage of 108 

nitrogen content per unit leaf mass (Nmass) for Q. ilex, P. halepensis, A. unedo, and Q. pubescens in sunlit 109 

(1) and shaded (2) leaves. Error bars indicate standard errors of the means (n = 3-5).  110 

  111 



 112 
Fig 6. Seasonal changes of the relationships between a) net assimilation (Anet) and stomatal conductance 113 

(gs), b) Anet and mesophyll conductance (gm), and c) gm and gs in sunlit (1) and shaded (2) leaves. The 114 



regression lines represent the seasonal changes across species. For regression equations see Table S1-3. 115 

The relationships are shown as a thin solid line for spring 2011, short dashes for summer 2011, dots-116 

dashes for autumn 2011
a)

, small dots for autumn 2011
b)

, dashes for winter 2012, large dots for spring 117 

2012, large dots-dashes for summer 2012, and a thick solid line for winter 2013. Statistical differences in 118 

the slopes between seasonal campaigns were tested by ANCOVAs. 119 

 120 

  121 



 122 
Fig 7. Seasonal changes of the relationships between a) the maximum electron-transport rate (Jmax) and 123 

the maximum carboxylation rate (Vc,max) and b) the electron-transport rate from chlorophyllic 124 

fluorescence (Jamb) and net assimilation (Anet) at ambient CO2 concentrations and saturating light in sunlit 125 

(a) and shaded (b) leaves. The regression lines represent the seasonal changes across species126 

127 
. For regression equations see Table S4-5. The relationships are shown as a short dashed line for summer 128 

2011, dots-dashes for autumn 2011
a)

, small dots for autumn 2011
b)

, dashes for winter 2012, large dots for 129 

spring 2012, large dots-dashes for summer 2012, and a thick solid line for winter 2013. The campaign of 130 

spring 2011 was dismissed due to limitations in the chlorophyll fluorescence equipment. 131 
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 133 
 134 
Fig 8. Seasonal changes of the relationship for all species and leaf positions between a) mesophyll 135 

conductance (gm) and leaf mass per area (LMA).We used a subset of morphological and photosynthetic 136 

data. Non-linear regression lines of the form y = x
-b

 were fitted to the data. The upper curve is for summer 137 

2012 (b = 0.800), the middle curve is for spring 2012 (b = 0.953) and the lower two overlaying curves are 138 

for autumn 2011
a)

 (b = 1.533) and winter 2012 (b = 1.486).  139 

 140 
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