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Introduction

Coffea arabica L. genotypes show different potentials for 

heat tolerance and acclimation, namely under elevated air 

CO₂ (eCO₂) [1, 2]. We aim to detail the impacts and responses 

of the photosynthetic related structures to heat and eCO2 by 

assessing leaf anatomical traits in different cultivars:  Geisha3 

(G3), Marsellesa (Mar), and their hybrid (Hy).

Results/Discussion

Heat (37/28 and/or 42/30 °C) had large impact on the upper (UC) and 

lower (LC) cuticles across genotypes, while for the palisade parenchyma 

(PP) it was also observed an impact on the recovery period (Rec14), with 

differences between genotypes (Figs. 1, 2, 3). 

Single eCO2 (at 25/20 °C) decreased UC and raised PP in G3 and Mar 

(Figs. 1, 3), and mitigated heat changes on PP at 42/30 °C in Mar and Hy, 

thus in line with greater physiological resilience under eCO2 [1, 2]. At 

eCO2 an increase of both UC and LC thickness was observed by Rec14 in 

Hy and Mar (Figs. 1, 2).

Conclusion/Perspectives

Heat or eCO2 promote relevant impacts on key leaf anatomical traits, namely the upper and lower cuticles (UC, 

LC), pointing to likely structural/anatomical adjustments. In addition, eCO2 seems to attenuate heat impact on 

palisade parenchyma (PP) in Marsellesa and Hybrid genotypes.

Figure 1: Effect of heat and eCO2 on upper cuticle (UC) thickness (μm) of 

G3, Mar and Hy. Means with different letters were statistically different, 

minor for heat and capital  for CO2 levels (one-way ANOVA and Tukey test).
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Figure 3: Effect of heat and eCO2 on palisade parenchyma (PP) 

thickness (μm) of G3, Mar and Hy. Statistics as in Fig. 1 caption.
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Figure 2: Effect of heat and eCO2 on lower cuticle (LC)  

thickness (μm) of G3, Mar and Hy. Statistics as in Fig. 1 caption.
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Leaf samples were prepared for microscopic

anatomical quantitative analysis [3, 4]

70 %
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Hy 
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Recovery 14 days period, 25/20 ºC (Rec14)  
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