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Figure S1. Simulated (open circles) and measured (filled circles) ΨPD in unirrigated grapevines of 
three sub-plots of the experimental vineyard in Rüdesheimer Berg Schlossberg Burgweg with 
differing AWC of the effective rooting zone (75, 115, 150 mm), growing season 2021–2024. 
Dashed lines indicated treshold for moderate and severe water stress (Deloire et al., 2004). 

 

Figure S2. Evolution of pre-dawn water potential in an irrigation trial (Experiment 1a) in a 
drought-stress susceptible Riesling vineyard near Rüdesheim, Germany during the 2022 growing 
season. Values are means, error bars represent standard deviations (4 leaves per block × treatment 
combination).  
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Figure S3. A) Development of lateral, primary and total leaf area per shoot in irrigated and control 
grapevines as determined by 3D digitisation. Arrows indicate trimming. Data from a trial 
conducted in Rüdesheim, Germany, in 2022 (Experiment 1a).  “.” indicates 0.1 > p > 0.05, “*” 
indicates 0.05 > p > 0.01, “**” indicates 0.01 > p > 0.001, “***” indicates 0.001 > p, as determined 
by two-factorial ANOVA (block, treatment). B and C) Comparison of unirrigated (B) with 
irrigated control vines (C) during an irrigation trial (Experiment 1a) in a drought-stress susceptible 
Riesling vineyard near Rüdesheim, Germany on 18 August 2022.  

https://doi.org/10.20870/oeno-one.2026.60.4.9869


 SUPPLEMENTARY DATA  
Friedel, M., Rauhut, D., Heilemann, K.-K., Keller, M., Fritsch, S., Hofmann, M., & Stoll, M. (2026). Water deficit and leaf removal have interacting 
effects on the terpenoid composition of ‘Riesling’ grapes. OENO One, 60(4).  
https://doi.org/10.20870/oeno-one.2026.60.4.9869  

 

 

Figure S4. Bunch temperatures measured by infrared thermography at midday (14 :30 and 12:30, 
respectively) during two hot days (03.08.2022 : Tmax = 36.9° C ; 10.08.2022 : Tmax 32.3° C) 
around veraison 2022 (n = 3).  

 

Figure S5. Midday water potential of Riesling grapevines under full irrigation and drought stress 
(no irrigation from flowering to veraison) in an irrigation trial in Prosser, (WA, USA), in 2022.   
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Figure S6. Correlation coefficients between simulated ΨPD of unirrigated vines of experiment 1a 
and 1b (years 2021-2024, total n = 18)) and target variables. Lines represent Pearson correlations 
of ΨPD moving averages and δ13C (‰), total soluble solids (TSS, °Brix), berry weight (g), bound 
monoterpenes (µg L-1), free monoterpenes (µg L-1) and bound norisoprenoids (µg L-1). Mean davs 
of main phenological stages (BB = budburst, FL = flowering, V = veraison, H = harvest) are 
depicted as solid vertical lines. Window size = duration in days over which the moving average 
was calculated.   

 

Table S1. Irrigation water amounts applied in a Riesling vineyard located at Rüdesheimer Berg, 
Germany (Experiment 1a) during the 2022 growing season. 

Date Amount (mm) Amount (L plant-1) 
10.05.2022 43.6 76.8 
17.05.2022 29.1 51.2 
02.06.2022 30.9 54.4 
22.06.2022 18.2 32.0 
26.07.2022 32.7 57.6 
03.08.2022 9.1 16.0 
Sum 163.6 288.0 
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Table S2. Content (ng berry-1) of aroma compounds in Riesling berries as affected by irrigation 
and partial vs full leaf removal. Data from an irrigation trial in the Rüdesheimer Berg, Germany, 
in the growing season 2022 (Experiment 1a). Data shown are means ± standard deviation (n = 3). 
Data were analysed with a linear mixed effects model with total soluble solids (TSS, °Brix), leaf 
removal intensity and wine δ13C as fixed, and block as random factors, as well as leaf removal 
intensity × δ13C interactions.  
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Table S3. Aroma compound concentration in wine from Riesling grapes harvested on  
20 September 2022 from irrigated and unirrigated vines grown in Rüdesheim, Germany. Wine 
analysis was conducted on 23 January 2024. Data shown are means ± standard deviation (n = 3).  
Data were analysed with a linear mixed effects model with wine δ13C as fixed, and block as random 
factors. 
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Table S4. Vineyard block and leaf removal effects on aroma compound concentration in extracts 
from Riesling grapes sourced from three blocks of the experimental vineyard in Rüdesheim, 
Germany, with different water holding capacities (Experiment 1b). AWC is 75, 115, and 150 mm 
respectively for blocks 1 to 3. Data shown are weighted means ± standard deviation. Weights, but 
not sample sizes were equal for all years (total n2021,2023 = 12; total n2024 = 6). Data were 
analysed with a linear mixed effects model with leaf removal (LR) and extract δ13C as fixed, and 
block and vintage as nested random factors. Results are shown as p-values of the fixed effects on 
the right hand side of the table, significant factors are marked in bold.  
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Table S5. Vineyard block and leaf removal effects on aroma compound content (ng berry-1) in 
extracts from Riesling grapes sourced from three blocks with different water holding capacities 
(Experiment 1b) in the experimental vineyard in Rüdesheim, Germany (Years 2021, 2023, 2024). 
AWC is 75, 115, and 150 mm respectively for blocks 1 to 3. Data shown are weighted means ± 
standard deviation. Weights, but not sample sizes were equal for all years (total n2021,2023 = 12; 
total n2024 = 6). Data were analysed with a linear mixed effects model with leaf removal (LR) and 
extract δ13C as fixed, and block and vintage as random factors. Results are shown as p-values of 
the individual factors on the right hand side of the table, significant factors are marked in bold. 
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Table S6. Content (ng berry-1) of aroma compounds Riesling of berries sampled in Prosser, WA, 
on 08 October 2022, as affected by irrigation and early (ELR) or late (LLR) partial leaf removal 
(Experiment 2). Data shown are means ± standard deviation (n = 5). Data were analysed with a 
linear mixed effects model with total soluble solids (TSS, °Brix), leaf removal intensity and δ13C 
as fixed, and row as random factors, as well as leaf removal intensity × δ13C interactions.  
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Table S7. Concentration of aroma compounds in Riesling berry extracts as affected by irrigation 
and partial vs full leaf removal. Data from an irrigation trial in the Rüdesheimer Berg, Germany, 
in the growing season 2022 (Experiment 1a). Data shown are means ± standard deviation  
(total n = 123). Data were analysed with a linear mixed effects model leaf removal intensity and 
irrigation as fixed, and block as random factors, as well as leaf removal intensity × δ13C 
interactions. 
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