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Abstract

Coffee is one of the main agricultural products traded in the world and species Coffea
arabica L. and Coffea canephora Pierre ex A. Froehner are the most cultivated. They are
plants that can be grown in environments of different shading conditions, but with
productivity and morphophysiological characteristics that can be altered. The objective
of the present study was to evaluate the effect of shading on growth, gas exchange and
heat tolerance of photosystem II (PSII) in three coffee cultivars, Mundo Novo and Catuai
Amarelo (C. arabica) and Conilon (C. canephora). We hope that: I - the varieties are
capable of acclimatization to the different shading conditions, with important
morphophysiological alterations for photosynthesis; II - plants in sun-exposed
environments showed higher tolerance of photosynthetic apparatus to heat; III - Conilon
variety will have the most heat tolerant photosynthetic apparatus, as C. canephora
originates from warm habitat. To test these hypotheses, plants of the three varieties were
grown in containers with 3 liters of soil under two light conditions (Sun and Shade), with
climate monitoring, constant hydration and nutrient replacement. Plant growth
parameters (leaf number, plant growth and stem diameter), gas exchange (from light
response curves), stomatal traits, pigment content and PSII heat tolerance were evaluated.
Temperature and humidity varied significantly between growing conditions. In general,
coffee trees growing in sun-exposed environmental conditions presented higher leaf
number, higher density and stomatal index, higher gas exchange rates and other
parameters evaluated by light response curves. In Shade condition the plant size, stomata
size and chlorophyll content were higher. About the thermotolerance of PSII, Conilon
was the most heat tolerant variety, and plants in Shade condition plants were more
thermotolerant. Growing in a brighter environment may be beneficial to plant growth and
photosynthetic rates of Mundo Novo and Catuai Amarelo, varieties of C. arabica.
However, for Conilon (C. canephrora), the microclimate variation in Sun condition can
be detrimental to PSII growth and thermotolerance in this variety. According to the
morphophysiological responses found, coffee varieties generally exhibit similar
adaptations for each growing condition, but each variety has distinct responses even if

they belong to the same species. Thus, the cultivation of varieties must respect their



adaptive limitations to ensure a good physiological status of the plants and consequently

good productivity.

Key-words: Coffea arabica. Coffea canephora. Temperature. Gas exchange. Shading.

Microclim. Thermotolerance.

Resumo

O café ¢ um dos principais produtos agricolas comercializados no mundo sendo as
espécies Coffea arabica L. e Coffea canephora Pierre ex A. Froehner as mais cultivadas.
Sdo plantas que podem ser cultivadas em ambientes com distintas condigdes de
sombreamento, porém com produtividade e caracteristicas morfofisiologicas podendo ser
alteradas em cada condic¢do de luminosidade. O objetivo do presente estudo foi avaliar o
efeito do sombreamento no crescimento, trocas gasosas e tolerancia do fotossistema II
(PSII) ao calor em trés cultivares de café, Mundo Novo e Catuai Amarelo (C. arabica) e
Conilon (C. canephora). Esperamos que: I - as variedades sdo capazes de aclimatagdo as
distintas condi¢des de sombreamento, com alteragdes morfofisioldgicas importantes para
fotossintese; II - plantas em ambientes mais ensolarados apresentaram maior tolerancia
do aparato fotossintético ao calor; III — a variedade Conilon terd o aparato fotossintético
mais tolerante ao calor, pois C. canephora ¢ originaria de habitat quente. Para testar essas
hipoteses, plantas das trés variedades foram crescidas em recipientes com 3 litros de terra
sob duas condigdes de luminosidade (Sol e Sombra), havendo monitoramento climético,
constante hidratacdo e reposicdo de nutrientes. Foram avaliados pardmetros de
crescimento das plantas (nimero de folhas, crescimento e didmetro do caule), trocas
gasosas (a partir de curvas de resposta a luz), caracteristicas estomaticas, teor de
pigmentos e termotolerancia do PSII. Temperatura e umidade variaram
significativamente entre as condi¢des de crescimento. No geral, cafeeiros crescendo em
condicdo ambiental mais ensolarada apresentaram, maior numero de folhas, maior
densidade e indice estomatico, maiores taxas de trocas gasosas e demais pardmetros
avaliados pelas curvas de resposta a luz. Em condi¢do sombreada o tamanho da planta,
tamanho dos estomatos e o teor de clorofila foram maiores. Acerca da termotolerancia do
PSII, Conilon foi a variedade mais tolerante ao calor, sendo que nessa variedade plantas
de ambiente mais sombreados foram mais termotolerantes. Crescer em ambiente mais
luminoso pode ser benéfico ao crescimento das plantas e taxas fotossintéticas de Mundo

Novo e Catuai Amarelo, variedades de C. arabica. Porem para Conilon (C. canephrora),



a variagao microclimatica existente no ambiente mais ensolarado pode ser prejudicial ao
crescimento e termotolerancia do PSII nessa variedade. De acordo com as respostas
morfofisiologicas encontradas, as variedades de café exibem no geral adaptagdes
semelhantes para cada condicao de crescimento, porem cada variedade tem respostas
distintas mesmo pertencendo a mesma espécie. Sendo assim, o cultivo das variedades
deve respeitar suas limitacdes adaptativas para garantir um bom status fisioldgico as

plantas e consequentemente boa produtividade.

Palavras-chave: Coffea arabica. Coffea canephora. Temperatura. Trocas Gasosas.

Sombreamento. Microclima. Termotolerancia.
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photosynthetic assimilation rate in LSP (PNmax); umol (CO2) m? s™"), maximum apparent
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internal COz concentration in LSP (Ci; mmol CO, mol™! air), Water use efficiency in LSP
(WUE), intrinsic Water Use Efficiency in LSP (iWUE) and instantaneous carboxylation
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