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❖ Urea foliar application is efficiently assimilated by the plant. This fertilization technique reduces production costs and contributes to eco-friendly agriculture [1].

❖ Aroma is one of the most important wine characteristic and is correlated with quality and consumer preferences [2].

❖ Urea is a nitrogen source that have been reported modifying grape nitrogen content and aromatic composition [3].

❖ This research aimed to study the effect and efficiency of foliar application of urea on the aromatic composition of red wines elaborated from Tempranillo grapes.

1. Introduction

Vineyard:

❖ The plot was located in DOCa Rioja (North of Spain).

❖ The grapes were Tempranillo, grafted on 110-Richter rootstocks and the vine-training 
system was gobelet. 

Foliar application:

❖ This experiment was carried out in 2018 and 2019 vintages . 

❖ Applied at two different phenological states. 

➢ Pre-veraison (Pre): berry colour starts to change.

➢ Veraison (Ver): 60-70% of berries changed colour.

❖ Three treatments of urea 3, 6 y 9 kg N/ha and the control (only water) were carried out in 
triplicate. Each treatment was repeated one week later.

Vinification

❖ The grapes were picked at optimum maturity, destemmed and crushed and each 
treatment was fermented on stainless steel tanks. 

❖ The alcoholic fermentation was inoculated with Saccharomyces cerevisiae strain and the 
malolactic fermentation was inoculated with Oenococcus oeni strain. 

Methods

❖ Wine volatile compounds from the wine was determined by gas chromatography–mass 
spectrometry (GC-MS) [4]. 

❖ The results were studied statistically by analysis of variance (ANOVA).

2. Materials and Methods

❖ In the two vintages, the higher alcohols in wine were the most abundant fermentative 
compounds (Figures 1a - g), highlighting isoamyl alcohols and 2-phenylethanol. 

Vintage 2018

❖ The content of all wine volatile compounds was increased by the U3-Pre treatment 
(Figures 1a - f).

❖ The U9-Ver treatment increased the content of acetate esters (Figure 1b) and the sum of 
ethyl hexanoate, octanoate and decanoate (Figure 1e). The U6-Ver treatment rose the 
concentration of total ethyl esters (Figure 1d) and total esters (Figure 1f). 

❖ The higher alcohols were lower in all the treatments applied in veraison  (Figure 1a).

Vintage 2019

❖ The wines elaborated from grapes treated with U3-Pre presented a higher concentration 
of aromatic compounds (Figures 1g - l).

❖ The  U3-Ver treatment improved the content of higher alcohols (Figure 1g), acetate esters 
(Figure 1h), the sum of ethyl hexanoate, octanoate and decanoate (Figure 1k), and total 
esters (Figure 1l).

3. Results

❖ In general, the aromatic composition of wine got better when the treatment was applied 
in pre-veraison.

❖ The lowest dose of urea (U3) applied in pre-veraison was the treatment that more 
improved the aromatic composition of Tempranillo wine.

4. Conclusions
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Figure 1. Wine aromatic compounds. Control (C) and treatments of 3 kg N/ha (U3), 6 kg N/ha (U6) and 9 kg N/ha (U9) applied in pre-veraison and veraison in the 2018 (a, b, c, d, e and f); and  in 2019 (g, h, I, j, k and l). The 
treatments were carried out in triplicate (n = 3) and the results were expressed as the mean ± standard deviation. Different lowercase letters indicate significant differences between the treatments carried out in pre-veraison and 
capital letters expose significant differences between the treatments applied in veraison. (Duncan's Test, p-value ≤ 0.05).
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