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® O Brasil nunca foi tao quente
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OPEN Subcontinental heat wave triggers
terrestrial and marine, multi-taxa

N responses
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Not so robust: Robusta coffee production is highly sensitive to

temperature
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Abstract

Coffea canephora (robusta coffee) is the most heat-tolerant and ‘robust’ coffee species
and therefore considered more resistant to climate change than other types of coffee
production. However, the optimum production range of robusta has never been quan-
tified, with current estimates of its optimal mean annual temperature range (22-30°C)
based solely on the climatic conditions of its native range in the Congo basin, Central
Africa. Using 10 years of yield observations from 798 farms across South East Asia
coupled with high-resolution precipitation and temperature data, we used hierarchical
Bayesian modeling to quantify robusta's optimal temperature range for production.
Our climate-based models explained yield variation well across the study area with a
cross-validated mean R? = .51. We demonstrate that robusta has an optimal tempera-
ture below 20.5°C (or a mean minimum/maximum of £16.2/24.1°C), which is markedly
lower, by 1.5-9°C than current estimates. In the middle of robusta's currently assumed

optimal range (mean annual temperatures over 25.1°C), coffee yields are 50% lower
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Design Experimental

Espeécies Classificacao
Coffea arabica cv. IAC Catuai SH3 Comercial
Coffea arabica cv. IAC Catuai H20 Comercial
\\ J 15 Materiais Vegetais | Coffea arabica cv. Obata IAC 1669-20 Comercial
(IAC e IAPAR)
Coffea arabica var. semperflorens Comercial
DR Coffea canephora cv. CcR1 Comercial
C\y/)f/ 8 Comerciais Coffea canephora cv. CcR2 Comercial
C. arabica cv. Obata IAC /C. Comercial
canephora cv. CcR1
C. arabica cv. Obata IAC /C. Comercial
canephora cv. CcR2 ‘




Design Experimental
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__/3 7 Selvagens

Especie Classificacao
Coffea stenophylla Selvagem
Coffea kapakata Selvagem
Coffea bengalensis Selvagem
Coffea racemosa Selvagem
Coffea congensis Selvagem
Coffea eugenioides Selvagem

Coffea liberica

Selvagem
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Especie Classificacao
N ) Coffea congensis Selvagem
Nao ha um srupo Coffea eugenioides Selvagem
mais vulneravel Coffea racemosa Selvagem
Coffea arabica var. Comercial
semperflorens
Coffea canephora cv. CcR1 Comercial
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Espécies Classificacao
Coffea bengalensis Selvagem
Coffea liberica Selvagem
Coffea stenophylla Selvagem
Coffea arabica cv. H20 Comercial
Coffea arabica cv. Obata IAC Comercial
Coffea canephora cv. CcR2 Comercial
C. arabica cv. Obata IAC /C. Comercial
canephora cv. CcR2
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9Alterag6es nas correlacoes a medida que os™
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Quais espécies foram mais vulneraveis?

Especies Classificacao
Coffea bengalensis Selvagem
Coffea liberica Selvagem
Coffea canephora cv. CcR1 Comercial
C. arabica cv. Obata IAC /C. Comercial

canephora cv. CcR1
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9 Plantas que dependem da transpiracao
exibiram menor tolerancia fotossintética
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Species Classification
Coffea stenophylla Selvagem
C. arabica cv. Obata IAC Comercial
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Commercial? New coffee?

Robusta-like?

Arabica-like?

Robusta 'Indonesia’
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