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S1-P-33  Enhanced air [CO2] mitigates high temperature impact in elite Coffea arabica L. genotypes 

Introduction 
Climate changes have been pointed to threat coffee 

crop sustainability, but relevant coffee heat tolerance 

has been reported (1), further promoted by elevated 

air [CO2] (eCO2) (2,3) namely at C-assimilation level. 

Materials  and Methods 
Two-year-old plants of C. arabica cvs. Geisha 3 (G3), 

Marsellesa (Mar) and their Hybrid (Hy), grown under 

air [CO2] of 400 or 700 μL L-1, were exposed to a 

temperature rise from 25/20 ºC (day/night) up to 42/30 

ºC (0.5 ºC day-1), and a two week recovery (Rec14). 

Photosynthetic impacts were assessed through leaf 

gas exchanges (net and maximal photosynthesis, Pn 

and Amax), photosystems (PS) electron transport rates, 

and RuBisCO activity (2). 
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Results Highlights and Conclusions 
• Net photosynthesis (Pn) was only moderately affected at 39 ºC, but strongly declined by 42 ºC. eCO2 kept 

greater Pn (and Amax) values at all temperatures, with a clear heat impact mitigation (Marsellesa and Hybrid). 

Minor non-stomatal impact (Amax) was found under eCO2 at 42 ºC, but with relevant aftereffects up to two weeks. 

• Intrinsic heat (42 ºC) tolerance of both photosystems (PSs) I and II, irrespective of genotype or [CO2]. 

• Despite Amax maintenance at 42 ºC, RuBisCO showed pronounced thermal sensitivity (although with a 

somewhat lower impact and better recovery under eCO2 in all genotypes), deserving special breeders attention. 
 

Figure:  (A) net 
photosynthesis (Pn) 
and photosynthetic 
capacity (Amax); (B) 
Photosystem I and II 
activities; (C) Initial 
and Total RuBisCO 
activity. 
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