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Insufficient leaf photoassimilation could allow non-
structural carbohydrate (TNC) reserves, remobilized from 
the perennial organs (roots and trunks), to contribute to 
berry sugar accumulation[1]. Water availability[2] and 
exposed leaf area are two major factors influencing leaf 
photoassimilation. 

Apart from providing a potential carbohydrate source 
during berry maturation[1], the roots are also a 
carbohydrate sink from around flowering, and the 
continuation of root carbohydrate storage is influenced by 
the crop load [3].

The extent of root carbohydrate reserve contribution 
towards fruit sugar content was studied in potted 
Tempranillo grapevines under differing vine water status 
and leaf-to-fruit ratio. 

Material and Methods
Within each leaf-to-fruit ratio treatment (full and 50% 
leaves), vines were grown under full or 50% reduced 
irrigation regimes. Grapevines were destructively harvested 
fortnightly from véraison (V) to berry maturity (V+40).

Dry biomass development, and the starch and soluble 
sugar concentrations were determined in the roots, trunks, 
stems and leaves. Berry sugar accumulation was also 
assessed, and two phases of berry sugar accumulation 
(Rapid and Slow) was identified.

Figure 1: Illustration of the four treatments, A: Low leaf area:fruit ratio and 
low water availability, B: Low leaf area:fruit ratio and high water availability, 
C: High leaf area:fruit ratio and low water availability, and D: High leaf 
area:fruit ratio and high water availability. 

Results
Under full irrigation, no carbohydrate depletion in the roots was 
observed, regardless of the leaf-to-fruit ratio. 
Under reduced water supply, carbohydrate depletion in the 
roots was concurrent with the rapid berry sugar accumulation 
phase, especially in grapevines with low leaf-to-fruit ratio. 
Soluble sugar accumulation coincided with starch depletion in 
the roots of grapevines under reduced water availability. When 
berry sugar accumulation slowed down, an increase in 
carbohydrates was observed in the roots. 

Figure 2: Effects of the different irrigation and leaf-to-fruit ratio treatments (A:
LowL/F:50%, B: LowL/F:100%, C: HighL/F:50% and D: HighL/F:100%) on the soluble
solid content accumulation per berry, leaf stomatal conductance (gs) and
photosynthesis (A), concentrations of root starch and soluble sugar, and the total
root non-structural carbohydrate (TNC) content evolution per vine (n=3).

Conclusion
Sustained water constraints during berry maturation induce a reliance on carbohydrate reserves to support berry sugar 
accumulation, while reduced leaf-to-fruit ratio intensifies this reliance. Besides the importance of post-harvest carbohydrate 
reserve replenishment when root carbohydrate reserves were depleted during berry maturation, the reserves are also refilled 
during maturation when berry sugar accumulation slows down. This study showed distinctly that root carbohydrate 
replenishment could already start a few weeks before harvest. 
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