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Abstract:

Context and purpose of the study — Temperature is a relevant parameter during vineyard development,
affecting vine phenology and grape maturity. Moreover, the climate of the different Chilean valleys
influences the varieties cultivated, the ripening period and the final quality of the wines. The use of growing
degree days (GDD) is known worldwide for the study of climate in viticulture regions. However, little is
known about the evolution of maturity and the sugar loading stop, based on this parameter. GDD, as being
independent of the date variable, allows incorporating the effect of climate in the analysis. The present
study was aimed to understand the variation between seasons and the effect of temperature in grape
maturity and in bioclimatic index. We found correlations that allow predict the behavior of next years,
based on growing degree days.

Material and methods — Temperatures were collected from national agro climatic network (AGROMET).
Four meteorological stations were consulted depending on the location of the company vineyards. Growing
degree days (GDD) were calculated with a base temperature of 10°C from September 1 through March 31.
Huglin index, a bioclimatic index of the ripening period, was calculated using daily mean temperature, daily
maximum temperature and a day length coefficient of 1, because the vineyard is placed in latitude lower
40°00°. Grape maturity was monitored once a week, recording the sugar concentration and the volume of
grapes with Dyostem machine. These data was used to calculate the sugar loading dynamics and the date of
sugar loading stop. In average, 145 blocks of Cabernet Sauvignon were measured from four different valleys
(Maule valley (M), Curico valley (C), Maipo Valley (Ma) and Rapel valley (R)).

Results — For the three valleys, the sugar loading stop was beginning at lower GDD for 2015 and 2017,
influenced by the higher temperatures in January. But the average potential alcohol was lower in these
years, reaching 12.1; 12.3; 13.1 and 11.4 %v/v at 2015 and 12.4; 11.3; 13.5 and 11.9 %v/v at 2017 for M, R,
Ma y C respectively. The rate of sugar loading was higher in M and C valley than R and Ma valley for 2015
and 2017, indicating that the high temperatures affect greater R and Ma valley than the other valleys
studied. Moreover, in 2017, the dynamics of maturity (mg of sugar per berry) were lower compared with
2015, due to the higher temperatures registered in Cabernet sauvignon blocks in January to April. The
maximum temperatures in 2017 were 39.4°C including 13 days with temperatures over 35°C in M valley,
36°C including 7 days with temperatures over 35°C in R, 37°C including 5 days with temperatures over 35°C
in Ma valley and 35.7°C including 3 days with temperatures over 35°C in C valley. These temperatures
generated a blockage of vines. On the other hand, the year 2014 was the best season, with average
potential alcohol at the sugar loading stop of 14.5; 13.6; 14 and 13%v/v for M, R, Ma and C valley. In 2014,
the maximum quantity of sugar per berry was higher (250-350 mg of sugar per berry), perhaps because the
vines have enough time to load sugars, with lower temperatures from January to April compared with the
otheryears. A year to year comparison of the 4 valleys reveals that the maximum quantity of sugar per berry
was decreasing the last three years, from 200-300 mg of sugar per berry in 2012, 2013 and 2015 to 170-260
in 2016, 2017 and 2018 approximately. Analyzing the bioclimatic index, M valley has a warm climate from
2014 onwards; C valley has a warm temperate climate from 2014 onwards and R and Ma valley has a warm
climate the last two years. The data of bioclimatic index showed a tendency towards a warm climate. The
GDD curves have a polynomic tendency respect to the date. These results could be used to predict GDD for
2019 and a probable date of harvest.
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