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Few recent studies have been investigating the effect of clone on aroma compounds. The aim of this research work was to study the impact of certified clones 
from Vitis vinifera L. cv. Duras N - a grape variety grown in the South West of France - on grape quality and rotundone, a sesquiterpene responsible for peppery 
aroma which has been reported recently in red wines made from this cultivar.

u	Experimental site and design: The experimental site consisted of four consecutive rows, each row planted with one of the four certified clones of Duras N 
 (554, 555, 627 and 654). For each clone, measurements were replicated on three experimental units of twelve continuous vines per row
u	Homogeneity control of the plot: Controls carried out on the plot using i) trunk circumference, a variable correlated to rotundone (1), ii) δ13C measured  
 on grapes at harvest, and iii) NDVI mapping confirmed the absence of variability, especially between the rows
u	Measurements on vines and evaluation of powdery mildew severity: At harvest, number of clusters per vine and yield (kg/vine) were monitored
 Severe powdery mildew (Erysiphe necator) infections were recorded on grapes in 2014 at harvest and its severity was assessed by visually estimating   
 the percentage of the cluster area colonized by the pathogen on 100 grape clusters within each experimental unit
u	Analyses: Conventional enological parameters were determined on healthy grapes and rotundone was measured in wines prepared by        
 microvinification techniques (1-L Erlenmeyer flasks)
u	Statistical treatment: Analytical data were subjected to an analysis of variance (ANOVA) treatment using Xlstat software (Addinsoft, France). 

MATERIAL AND METHODS

CERTIFIED CLONE AND POWDERY MILDEW 
IMPACT ROTUNDONE IN DURAS WINES

RESULTS AND DISCUSSION

CONCLUSIONS

Our results found differences in rotundone concentrations in wines made from the four Duras N certified clones. The results also suggested that grapevine
defence response to PM could enhance rotundone production in berries. Clonal differences in susceptibility to biotic stress, such as PM, might explain the 
differences observed in rotundone concentrations between the four studied clones. Our results may assist grape growers to produce wines made from Duras N 
with a desired aroma attribute. One should consider planting clone 554 in order to promote high levels of rotundone in wines made from this cultivar.
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While differences were observed in 2013 between the four clones for most of the measured variables, few analytical 
data allowed discrimination of the clones in 2014. In 2014, the severity of powdery infections might have brought some
perturbation and variability in the data set. In 2013, clone 554 showed better qualitative performances (i.e. higher sugar 
concentration, TPI and anthocyanins) in comparison with the other clones and especially clone 555. Neither the number 
of clusters per vine nor yields (kg per vine) at harvest were impacted in 2013 and 2014 by clone type. As significant 
differences in severity of PM on grapes at harvest were observed between the clones in 2014 and PM infection leads to 
lighter bunch weight, differences in yields could have been expected. To our knowledge, this is the first time that clonal 
differences in powdery mildew susceptibility have been observed on grapes. Indeed, the differences observed could 
reflect variations in quality of the phytosanitary treatment targeted against PM in relation with the spraying equipment. 
However, there was no direct relationship between the sequence of planting of the four clones (554, 555, 627 and 654) 
and the severity of powdery mildew recorded on grapes in 2014 (555 < 554 < 627 < 654).

u	Effect of clone on TC, δ13C, classical laboratory analysis and production aptitude
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u	Rotundone in wines
Concentrations of rotundone were significantly higher in wines from 
clones 554 and 654 in comparison with clone 555, while clone 627 
showed an intermediate level. Rotundone concentrations observed in 
2014 (more than 300 ng/L on average for three of the studied clones), 
are well above the aroma threshold of this compound established at 
16ng/L in red wine (2) and are among the highest ever reported which 
deserves further discussion. The 2013 vintage was cooler and the two 
vintages were characterized by a similar water deficit as reflected by 
δ13C measurements. Therefore, in  accordance with previous results (3), 
higher rotundone concentrations were expected in 2013. Our results 
suggest that another mechanism is involved. On the experimental 
site, a correlation (r2 = 0.58) was observed between the rotundone 
concentration in experimental wine and PM severity. As experimental 
wines were made from healthy berries, these results suggest that infected berries could induce plant defence mechanisms leading to synthesis of rotundone 
in the neighboring healthy berries. The difference of susceptibility to PM could have been induced by i) constitutive factors in relation with physical properties 
or barriers that limits the penetration of the pathogen (i.e. cuticle) or ii) induced factors in relation with defence responses (i.e. phytoalexin). As the correlation 
observed is positive, mechanisms involved in the clonal susceptibility are more likely to be related to constitutive than to induced factors.

  Results
Clone number

554 555 627 654
Trunk circumference (cm) 19.2  a 19.6 a 19.2 a 19.6 a
2013
Sugar concentration (°Brix) 21.1 a 19.9 c 20.1 b 21.0 a
Total acidity (mEq/L) 163 b 175 a 157 c 158 c
pH 3.02 a 2.99 a 3.01 a 3.03 a
Amino acids (mg/L) 77.2 a 78.5 a 75.5 a 76.1 a
NH4+ (mg/L) 38.9 a 38.2 a 31.9 a 39.8 a
TPI 89.2 a 73.1 c 77.7 b 77.9 b
Anthocyanin (mg/kg) 1128 a 908 b 939 b 952 b
Number of clusters per vine 16.4 a 15.6 a 16.2 a 16.3 a
Yield (kg/vine) 2.29 a 1.98 a 2.47 a 2.20 a
δ13C -28.6 a -28.4 a -28.5 a -28.5 a
2014
Sugar concentration (°Brix) 20.7 a 20.6 a 20.6 a 20.6 a
Total acidity (mEq/L) 165 a 159 a 162 a 157 a
pH 2.82 b 2.88 a 2.83 b 2.83 b
Amino acids (mg/L) 79.4 a 81.9 a 95.1 a
NH4+ (mg/L) 35.0 a 41.5 a 44.8 a 42.9 a
TPI 75.1 a 74.0 a 72.4 a 77.6 a
Anthocyanin (mg/kg) 897 a 920 a 882 a 932 a
Number of clusters per vine 11.6 a 9.1 a 10.3 a 11.7 a
Yield (kg/vine) 1.46 a 1.00 a 1.20 a 1.13 a
δ13C -28.6 a -28.5 a -28.4 a -28.5 a
Severity of powdery mildew (%) 20.0 c 12.1 d 33.4 b 41.5 a

aDifferent letters indicate means significantly different according to Fisher’s  
test at P ≤ 0.05

aDifferent letters indicate means significantly different according to Fisher’s  test at P ≤ 0.05


