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The coffee crop is believed to be highly sensitive to climate changes and that 

rising temperatures willthreaten the coffee supply in the near future. Modelling studies, 

chiefly based on global warming scenarios, have foreseen remarkable effects on the 

coffee crop that encompasssignificant reductions of suitable areas for cultivation, 

decreased yields and extinction of wild populations of arabica coffee. Additionally, 

favourable conditions for some important pests and diseases are expected to increase 

under climate change scenarios.  Nevertheless, these studies have not considered the 

recognized ability of the coffee plant to metabolically adjust to harsh environments or 

the mitigating effects of elevated [CO2] on the adverse impacts of rising temperatures 

and water scarcity. Indeed, recent evidence, from both enclosure and free-air CO2 

enrichment (FACE) trials, has demonstrated increased photosynthesis rates under 

elevated [CO2]. These increases have been associated not only with improved 

carboxylation rates coupled with a higher availability of CO2 as substrate for 

photosynthesis but also with decreased photorespiration rates, with no detectable signals 

of photosynthetic down-regulation or alterations in leaf nitrogen and phosphorus pools. 

Photosynthesis improvements, coupled with increased growth rates under elevated 

[CO2], should largely explain the increased coffee bean yields, as observed over three 

harvests, in FACE trials in Brazil. Furthermore, recent findings from enclosure studies 

also demonstrate a relevant heat resilience of the photosynthetic performance of coffee 

species and that elevated [CO2] could remarkably mitigate the impact of heat on coffee 

physiology. Such a mitigating effect seems to involve ahigher photosynthetic 

functioning, an upregulation of protective molecules as well as a higher activity of some 

antioxidant enzymes, all of which likely favour to maintain reactive oxygen species at 

controlled levels, thereby avoiding oxidative stress. Whereas rising atmospheric [CO2] 

is likely to induce the coffee tree to produce more fruits and use less water in the 

absence of stressful conditions, large uncertainties remain, however, about coffee bean 

yield and quality in a future scenario involving global warming and altered regional 
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patterns of precipitation. On the one hand, the anticipated increases in photosynthetic 

rates associated with the CO2 enrichment should imply a better bean-filling capacity, 

which may translate into better beverage quality. On the other hand, other effects of 

climate change, such as elevated temperatures, should compromise bean production 

through the formation of abnormal flowers in addition to accelerating the growth and 

development of the fruits in a manner that depresses cup quality; it is unlikely that these 

deleterious effects could be offset by the elevated [CO2]. These constraints and other 

climatic changes, such as more frequent and severe droughts, may subsequently produce 

new limiting conditions upon the coffee growth. Such reasoning well illustrates the high 

complexity involved in predicting the impact of elevated [CO2] and temperature, and 

other ongoing climatic changes, on coffee yield and quality. In any case, due to the 

likely mitigating effects of elevated [CO2] on coffee heat and drought tolerance, future 

perspectives on the sustainability of the coffee crop that are based mainly on rising 

temperature scenarios should not be as catastrophic as previously predicted.  

 


