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Accumulation of grape metabolites is differently impacted by water deficit 
at the berry and plant levels in new fungus disease-tolerant genotypes

RESULTS: « THE SIZE OF THE BERRY MATTERS »

Objectives

L. Wilhelm de Almeida1,2 , L. Torregrosa1,2, G. Dournes3, A. Pellegrino2, H. Ojeda1 and A. Roland3

• New fungus-tolerant grapevine varieties appears as promising solution to reduce chemical input.

• They also constitute an option to adapt plant material to future climatic conditions, as water deficit (WD)

• WD is known to impact on the regulation of primary and secondary metabolites accumulation 

• Thiols (3SH and 4MSP), are powerful aromatic compounds involved in the specificity of varietal wines.

• Yet, little is known about the effects of WD on the thiol aromatic potential of new varieties.

•  Study the impact of drought on 
thiol precursors accumulation in 
fungus-tolerant genotypes’ grapes

• Evaluate the metabolic trade-offs 
between thiol precursors and 
primary metabolites

Drougth reduces the production of metabolites per fruit & plant without increasing thiol compounds in the grape

Next steps: Perform under controlled environment to target specific WD levels and study the thiol precursor levels at the single berry level

Phenotyping thiol precursors at physiological maturity

Image analysis of cluster growth

Sampling on 
maximum volume

3 WD levels

6 fungus-tolerant genotypes
+ Syrah

✓Fruit primary
metabolites and thiol 
precursor analyse by 
SIDA-LC-MS/MS 

Context

“ Does WD modify the quantity of C allocated to primary and secondary metabolites? ”

1 Unité Expérimentale de Pech Rouge, INRAE, 11430 Gruissan, France
2 UMR LEPSE, Montpellier Uni, CIRAD, INRAE, Institut Agro Montpellier, 2 Place Viala, 34060 Montpellier, France

3 SPO, Univ Montpellier, INRAE, Institut Agro, Montpellier, France 

✓ High genotypic effect

Th
io

l p
re

cu
rs

o
rs

(µ
m

o
l k

g 
-1

)

1.5

1.0

0.5

0

2.0

0.002

0.001

0

0.003

0.004

Th
io

l p
re

cu
rs

o
rs

(n
an

o
m

o
l

b
e

rr
y

-1
)

Syrah 3176N 3159BArtaban FlorealG14 G5

References: Cataldo et al., 2021. Plant Physiology and Biochemistry 164:247-259; Kobayashi et al., 2011. J Exp Bot 62:1325-1336; Rolland et al., 2010. J. Agric. Food Chem. 58 (7), 4406-4413;
Scholasch and Rienth 2019. OenoOne. 3, 423-444. Dournes et al., 2022. Aust. J. Grape Wine Res 28:3 492-499.
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Glc + Fru + Malate + Tartrate + Amino acids

✓ Primary and thiol
precursors were
similarly reduced
under WD

∑𝐶 𝑇ℎ𝑖𝑜𝑙 𝑝𝑟𝑒𝑐𝑢𝑟𝑠𝑜𝑟𝑠

∑𝐶 𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑚𝑒𝑡𝑎𝑏𝑜𝑙𝑖𝑡𝑒𝑠

Concentratoin of
metabolites was
maintained but

quantity per berry was
greatly reduced, under

WD

R = Cys→ Cys3SH
R = GSH→ G3SH 
R = g-GluCys→ g-GluCys3SH
R = CysGly→ CysGly3SH

R = Cys→ Cys4MSP
R = GSH→ G4MSP

General chemical structure of thiol precursors

G3SH + Cys3SH + CysGly3SH

(Dournes et al. 2022)

(mol of C-equivalentes L-1 ) 
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