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Water deficiency and potassium supply
trigger interconnected signals to modulate

wood formation in Eucalyptus

Raphael Ployet 1, Hélène San Clemente 1, Marie Morel 1, Monica
Veneziano Labate 2, Benedicte Favreau 3, Marie Denis 4, Jean-Paul
Laclau 3, Carlos Alberto Labate 2, Gilles Chaix 3, Jacqueline Grima

Pettenati 1, Fabien Mounet ∗ 1

1 Laboratoire de Recherches en Sciences Végétales - LSRV (CNRS Univ Paul Sabatier Toulouse) –
CNRS – 31326 Castanet Tolosan, France
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Fast growing Eucalyptus tree is well adapted to various soils and climate environment, but
its growth varies strongly according to these factors. Thanks to potassium fertilization, pro-
ductivity in the south of Brazil is one of the highest in the world. The development of more
sustainable cultural practices requires an improved understanding of mineral nutrition, espe-
cially in interaction with water stress, which is more and more threatening plant culture. We
aimed to characterize the effect of water availability and nutrition supply on wood formation
and quality. An experimental design was set up on field with a highly productive Eucalyptus
grandis clone planted in a split-plot design, with 2 factors tested in interaction: water availabil-
ity set up with rainfall exclusion system, and K+ fertilization. We analyzed wood properties
and performed large scale analysis of transcriptome (RNAseq) and metabolome in developing
xylem. These data were integrated using multivariate statistical analyses and co-regulation net-
works. We identified promising transcription factors potentially involved in the regulation of
wood formation. The functional characterization of one candiate in E. grandis transgenic roots
demonstrated its implication in secondary cell wall biosynthesis, confirming the potential of our
system biology approach to indentify new key regulators of wood formation in woody plants.
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