ECOMETABOLOMIC STUDY OF PLANT SHOOTS/ROOTS
RESPONSES TO DROUGHT
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Ecometabolomics aims to analyse the metabolome of the plant, i.e. the complete set of metabolites, and their shifts in response to environmental
changes 2. Ecometabolomics has recently been used to monitor the phenotypic changes of a particular genotype in response to the drivers of global
change, particularly shifts in temperature 34>, When a stress treatment - or different stresses occurring simultaneously like in real field conditions - is
applied to a plant, plant organs can responds differently. Shoots are autotrophic and roots heterotrophic organs of plants with different physiological
functions. Roots and shoots can responds asymmetrically, as has been observed at the morphological level, e.g. shifts in the shoot/root biomass and
growth-rate ratios occur when the availability of soil water changes ©. Shoots essentially have a photosynthetic function, whereas roots take up water
and nutrients. Shoots and roots may thus compete for the resources that a plant acquires. The responses of plants to drought are crucial because
drought is one of the most important environmental stressors for plants related to climate change’. Do plant shoots and roots have different
metabolomes? Do their metabolisms respond differently
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PC1 versus PC2. ((A) The cases are categorised by season
and organ. Seasons are indicated by different colours
(green, September; red, July). The two species are indicated
by geometric figures (circles, A. pratensis; crosses, H.
lanatus). Dark green and red colours are for roots, and light
green and red colours are for shoots. (B) Loadings of the
various elemental stoichiometric and metabolomic
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shoots. When water is a limiting factor, metabolites involved with energy production and growth
(especially sugars and amino acids) are shifted from shoots to roots. Acknowledgements
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metabolome is much more variable than the root metabolome, and roots and shoots respond to

drought with opposite metabolic changes.

Figure 3. Plots of cases and variables in the PCAs
conducted with the elemental, stoichiometric, and
metabolomic variables in plants sampled in September.
(A) Plot of cases and variables for shoots. (B) Plot of
cases and variables for roots.
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