
Volume 18(3), 100- 105, 2014 
JOURNAL of Horticulture, Forestry and Biotechnology 
www.journal-hfb.usab-tm.ro 

100 

The influence of main climatic factors on Chardonay, Feteasca 
regala, Sauvignon and Feteasca neagra varieties 

 
Vizitiu Diana1*, Onache Anca1  
 

1
National Research and Devolopment Institute for Biotechnology in Horticulture Stefanesti-Arges  

 
*Corresponding author. Email: vizitiud@yahoo.com 

 
 
Abstract       Grapevine plants adaptation to the climatic conditions wich are 
in continuously changing is essential for the obtaining of the healthy grapes 
productions and the superior quality wine.The understanding the climatic 
change is very important because they help to a proper application of the 
vineyards technologies. The climatic changes may modify the grapevine 
biological cycle and can influence the quantity and quality of grape production 
by earlier budburst followed by late spring frosts, or by low temperatures and 
abundant precipitations during flowering. The climatic conditions from 2011-
2014 have influenced differently the phenological phases and the sugar 
accumulation, as well as the acidity content, on the entire period of the study. 
These have been influenced by largely the precipitations which were reduced 
in 2011, 2012 and 2013, and in excess in 2014 compared with the 
multiannual averages. Also, the temperature negatively influenced the acidity 
content, through the abnormal accumulation of tartaric acid.   
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In Romania, the viticulture  constitutes a 

traditional activity and of the great economical 

importance. Thus, the Romania occupy the 6th place in 

Europe at vineyard area, the 7th place at grapes 

production and 6th place at wine production [2]. In 

order to maintain these places at european level, but 

also for improving the culture technology is needed to 

pursuing the climatic factors evolution. 

In the present, the climatic changes affects 
increasingly more the agroecosystems, the temperature 

is one of the main environmental factors with the major 

effects on the grapes and shoots development and 

growth [5]. This can lead to sugar increases and to the 

acidity decreases content from grapes [1] by increasing 

the temperature [3]. 

In the last two decades, together with the 

preoccupations increases for the wines quality and for 

the product based on stum and wine, have increased the 

concerns to evaluate the favorability degree of 

viticultural area. These areas are distinguished by the 

following components: local climate, lithological 

substrate nature (clay, marl, limestone, loess, sand, 

etc.), soil type and subtype that has formed on a 

specific lithological substrate depending on the 

precipitations regime. 

 

Material and Method 

 
The study took place in the 2011- 2014 

period, in the Goleasca farm that  belonging to 

INCDBH Stefanesti Arges.The observations regarding 

the phenological stages and the determination of the 

sugar and acidity grapes content were made at 

Chardonay, Feteasca regala, Sauvignon and Feteasca 

neagra varieties. The main climatic factors were 

recorded by the iMETOS weather station situated near 

the farm. The climatic data collected during the study 

was precipitation, temperature and humidity. 

Qualitative and quantitative characteristics of 

the grapes are dependent on the climatic conditions 

specific to each viticultural year, of the evolution mode 

of the vegetation phases, of the grapes maturation 

dynamics and and their health. The pursuing of the 

phenophases was done in the field, in the grapevine 

experimental plots through the observation of the main 

phenological stages evolution [6, 7]. 

To determine the sugars grapes concentration 

was used Zeiss refractometer and for determining the 

total acidity was used titrimetric method by titration 

with 0.1N NaOH. 

 

Results 

 
Since the climatic conditions varied very 

much: drought in 2011 and 2012, precipitatons excess 

in 2014, average minimum temperatures lower up to 

6,14ᵒC in February and 8,36ᵒC in October 2012, and 

average maximum temperatures higher with11ᵒC in 

October 2012 compared to the annual average, the 

main grapevine plants phenophases studied varied, 

from year to year, depending on the variety (Table 1), 

as follows: 

- In the period 2011-2014, the budburst of the 

Chardonnay, Feteasca regala, Sauvignon and 
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Feteasca neagra varieties took place earliest in 

2012, when the average temperature of April 

exceeded with 2.45ᵒC the multiannual average 

temperature, and the later in 2011, when the 

average temperature in April was lower with 

0.4ᵒC. However, Sauvignon and Feteasca 

neagra varieties, were budburst in the same 

day in 2011 and 2014. 

- The flowering, for all the studied varieties 

took place earliest in 2011, when the average 

temperature of June was very close to the 

multiannual average (only 0.12ᵒC lower than 

the multiannual average) and the later in 2014 

when the average temperature in June was 

with 1.45ᵒC lower than the multiannual 

average temperature from the period 1979-

2008. 

- The beginning  of grape ripening, for all 

varieties, occurred earliest in 2012, when the 

average temperature was higher with 4.04ᵒC 

in July and with 2.78ᵒC in August than the 

multiannual average temperature, and the 

precipitation of the same period were 75.2 

mm, with 81.63 mm less than the multiannual 

sum from the same months, which was 156.83 

mm. In 2014, due to the climatic conditions 

the beginning of ripening occurred much later 

compared with the other years. 

- The harvesting of grapes, for all varieties, 

occurred earliest in 2012 to avoid the hubs 

debilitation, which could have been caused by 

the prolonged drought recorded during the 

years 2011 and 2012. 

 

Table 1 

The evolution the main phenological phases 

Variety 
Phenological growth stages 

Budburst Flowering Veraison Harvest 

Chardonay 

25.04.2014 

23.04.2013 

17.04.2012 

26.04.2011 

16.06.2014 

12.06.2013 

03.06.2012 

02.06.2011 

12.08.2014 

04.08.2013 

27.07.2012 

08.08.2011 

24.09.2014 

16.09.2013 

04.09.2012 

20.09.2011 

Feteasca regala 

24.04.2014 

22.04.2013 

20.04.2012 

25.04.2011 

18.06.2014 

12.06.2013 

07.06.2012 

02.06.2011 

15.08.2014 

07.08.2013 

02.08.2012 

08.08.2011 

26.09.2014 

18.09.2013 

04.09.2012 

25.09.2011 

Sauvignon 

25.04.2014 

23.04.2013 

17.04.2012 

25.04.2011 

19.06.2014 

14.06.2013 

07.06.2012 

02.06.2011 

16.08.2014 

06.08.2013 

27.07.2012 

9.08.2011 

24.09.2014 

16.09.2013 

4.09.2012 

25.09.2011 

Feteasca neagra 

26.04.2014 

22.04.2013 

20.04.2012 

26.04.2011 

20.06.2014 

15.06.2013 

07.06.2012 

04.06.2011 

18.08.2014 

10.08.2013 

06.08.2012 

09.08.2011 

24.09.2014 

18.09.2013 

5.09.2012 

27.09.2011 

 

The climatic conditions from the period 2011-

2014 have greatly influenced the sugar and acidity 

grapes content (Table 2). As is known the increase of 

the sugar content is directly proportional to the 

decrease of the acidity content. Thus, in 2014, the 

lower temperatures and the large amounts of 

precipitations have kept the acidity of the grapes at a 

higher level and sugar accumulation were low, being 

below to the limit set by OSlobeanu and coworkers in 

1980. The smallest quantity of sugars were 

accumulated the Feteasca neagra (172 g/l) and Feteasca 

regala (176 g/l) varieties, followed by the Chardonnay 

and Sauvignon varieties that reached to 185 g /l and 

187 g/l sugars.The grapes acidity was very high also 

because the precitations registred from the beginning of 

ripening until harvest, and due to the very cold nights 

in september, which led to acidity increased at the 

values greater than the normal set by Oslobeanu and 

coworkers in 1980. From all four studied grapevines 

varieties, in 2014, the highest content in acidity was 

recorded at Feteasca neagra variety (11.9 g/l tartaric 

acid), this was followed by the Feteasca regala (9.8 g/l 

tartaric acid) Sauvignon (8.2 g / l tartaric acid) and 

Chardonnay (6.75 g / l tartaric acid) varieties. In 2013, 
was observed an increase of the studied varieties 

acidity with 0.3 g / l tartaric acid at the Chardonnay 

variety an with1.3 g / l tartaric acid at the Feteasca 

neagra variety. Due to the precipitations deficit 

registered in this year, but also to the temperatures 

which were slightly higher in some months compared 

to the multiannual average from 1979-2008, was 

recorded an increase of the sugar content with 2-14 g / l 

at all varieties compared with the data from the 

literature (Oslobeanu M. et al., 1980). In 2012, the 

production was slightly reduced due to the low 

temperatures recorded during the resting period that led 

to the losses of the dormant buds (the average 

minimum temperature from February was with 6.14ᵒC 
less than the multiannual average of the same months). 
Moreover, the sugar content was slightly lower than in 
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a normal calendar year from climatic point of view. 

Since 2012 was almost as dry as 2011, the grapes 

harvesting took place earlier to prevent the plants 

debilitations. This thing was led to a sugars slight 

accumulation at the Feteasca regala and Feteasca 

neagra varieties and to the lower acidity content at the 

Chardonnay and Sauvignon varieties. Regarding the 

2011 year, while the period until the harvest was 

extended compared with the years 2012, 2013 and 

2014 the Chardonnay and Sauvignon varieties have 

accumulated sugars slightly below the limits set by 

Oslobeanu and collaborators, instead the acidity was 

within the limits at Feteasca regala, Chardonnay and 

Sauvignon varieties and has exceeded with 1.2 g / l 

tartaric acid Feteasca neagra variety.

 

 

               Table 2 

The determination of sugar and acidity content at grapes harvesting 

Determinations Year Chardonay 
Feteasca 

regala 
Sauvignon 

Feteasca 

neagra 

Sugar, g/l 

2014 185 176 187 172 

2013 217 202 202 234 

2012 214 178 206 180 

2011 197 183 187 169 

Acidity, g/l tartaric acid, after 

Oslobeanu et al., 1980 
200-210 180-190 190-200 200-220 

Acidity, g/l 

tartaric acid 

 

2014 6,75 9,8 8,2 11,9 

2013 5,3 5,6 4,6 6 

2012 3,53 2,39 3,71 4,2 

2011 4,1 4,4 4,8 5,9 

Acidity, g/l tartaric acid 

after Oslobeanu et al., 1980 
4-5 4,5-5,5 4,5-5,5 4-4,7 

 

 

The amount of precipitation (Figure 2) 

recorded during the course of the study showed 

significant differences between annual and multiannual 

monthly amounts. In 2014 the amount of precipitation 

registred in the period January-September was 755.6 

mm, the amount with 39.78 mm higher than the 

multiannual average. In April, May, June and July the 

precipitations were abundant,  sometimes torrential, 

when were recorded 550 mm, more with 19% (99.1 

mm) in June and with 144% (209.7 mm) in July, than 

the multiannual average.These precipitations had a 

negative effect on the development of grapevines 

plants by favoring the weeds growth and foreclosure of 

the agrotechnical work.  In 2013 were recorded only 

505.6 mm precipitations per year, with 210.2 mm 

(29.6%) less then normal, from which 338.6 mm have 

fallen during the growing season April – October. 

Also, it was found that the April, May, July and August 

months were almost without precipitations, these 

hovering at 30% from the monthly amount of 

precipitation, their usefulness for grapevine was 

unsatisfactory, instead September (95 mm) and 

October (72 mm) were richer in precipitation with 62% 

and 50%. For the viticultural center Ştefaneşti, the 

2013 and 2011 years were two of the driest years. 

However grapevine plants growth was not affected 

because  grapevine culture is possible where, during a 

year, the amounts of precipitation are between 450 and 

700 mm. In 2012, the precipitations quantity was 

higher than in 2011 and 2013, but lower with 21.9% 

than the multiannual average. March from 2012 was 

registred the lowest precipitations (0.1 mm), and May 

(102 mm) registred the highest amount of 

precipitations. The Year 2011 was the driest year 

(475.5 mm precipitation, with 66.43% less than 

multiannual average) from the entire studied period, 

but due to the precipitations registred in the vegetation 

period (over 300 mm) the grapevine plants not 

suffered. 
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a         b 

Fig. 2 The evolution of the precipitations (a) and of the monthly average temperatures (b) from the 

studied period  

 

The average air temperature highlighted in 

Figure 2 (b) shows that during the course of the study 

were not recorded significantly differences compared 

to the multiannual average. In 2014, it is noticed an 

increase of the monthly average temperature with 

1.24ᵒC in February and with 3.6ᵒC in March, and a 

decrease of 1,37ᵒC in May and with 1.45 in June, in the 

other months the negative / positive differences did not 

exceed the value of 1. In 2013 the monthly average 

temperature recorded a slightly decreased in March (-

1.1ᵒC), September (-0.36ᵒC) and December (-0.59ᵒC) 

and an increase in the other months of the year, up to 

2.97 in November. In 2012, was -4,4ᵒC in February, 

with 5,2ᵒC less than the multiannual average 

temperature (0,8ᵒC) representing the lowest value 

throughout the period studied. In the next months 

(March-November period) of the 2012 year, the 

monthly average temperature exceeded the multiannual 

average temperature with values between 0.9-4.04ᵒC, 

the highest temperature being recorded in July 

(25,5ᵒC).

 

 

 

    
a       b 

Fig. 3 The maximum (a) and minimum (b) temperature evolution on the throughout of the study 

 

Analyzing the data from Figure 3 (a) has 

been found that the monthly maximum temperature 

increased with 3,32ᵒC in March 2014 compared with 

the multiannual average, this representing the highest 

temperature difference recorded in this year. In January 

and February of 2014 year, has consisted a heating 

with 1.14ᵒC and respectively with 1.12ᵒC of the 

monthly maximum average temperature and a decrease 

with 1.66ᵒC and 1.78ᵒC in May and June. In 2013, the 

average maximum temperature decreased with 1.88ᵒ 

only in March, because in the other months have seen 

an increase up to 2,88ᵒC(in April). Regarding 2012, the 

average maximum temperature has recorded large 

differences compared with the multiannual average. 

For example, in February, the maximum temperature 

was of 0.1ᵒC, with 6.08ᵒC lower than multiannual 

average (5.98ᵒC), and in the next period, March-

November, the temperature significantly increased 

especially during the summer (with 4,62ᵒ in June, 

4,66ᵒC in July and 3,57ᵒC in August) and reaching 

11,3ᵒC in October. The Year 2011 recorded values 

closer to the maximum temperatures multiannual 

average than 2012 and 2013, the highest increase of the 

monthly maximum temperature was in September 

(3,87ᵒC), followed by December (2,66ᵒC), and the 

largest decrease was in February (2,58ᵒC) and 

November (3,37ᵒC). 
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The monthly average minimum temperature 

values were not recorded large differences (Figure 3 b) 

as those from maximum temperatures. Thus, in the 

majority months from all four yars of study (2011-

2014), the monthly average minimum temperature 

don’t recorded values higher or lower than 2ᵒC 

compared with multiannual average. The exceptions 

for the average minimum temperature were: in March 

2014 when it increase with 2,5ᵒC compared to the 

multiannual average; in 2013 when the temperature 

increase with 2,6ᵒC in November and decreased with 

2,59ᵒC in December; in 2012 when the minimum 

temperature dropped in February with 6,14ᵒC, and in 

October with 8.36ᵒC; in 2011 the largest differences 

were recorded in October and November, when 

temperatures were lower with 3.16ᵒC and respectively 

with6,19ᵒC compared to the multiannual average from 

the same period. 

The precipitation quantity recorded during the 

study showed significant differences between the 

annual and multiannual sums (Table 3). So, the 

precipitation quantity recorded in 2011-2013 period 

was below the multiannual average of 715.82 mm. The 

precipitations quantitys varied from year to year, 

registering 475.50 mm in 2011, which is the smallest 

quantity of precipitation from the entire studied period, 

while in 2014 were recorded 755.60 mm only in the 

January-September period, when it exceeded with 

39.78 mm the multiannual average. In 2012 and 2013 

were recorded 559.00 mm and respectively 505.60 

mm, which representing a deficit of 156.82 mm and 

210.22 mm compared to the multiannual average from 

the 1979-2008 period. Regarding the temperature 

regime, the differences were not very large in the 

studied period. So, in the years 2013 and 2012 the 

annual average temperature was 11,6ᵒC, with only one 

Celsius degree higher than the multiannual average on 

30 years (1979-2008), and in 2010 the average 

temperature was recorded the same value as the 

multiannual average, 10,6ᵒC. The annual minimum 

temperature has recorded the lowest values in 2011 

(4,8ᵒC) with a difference of 1,3ᵒC compared to the 

multiannual average of 6,1ᵒC and the closest value to 

the multiannual average was 6,2ᵒC in 2013. The annual 

maximum temperature has recorded the lowest value of 

16,2ᵒC in 2011, value very close to the multiannual 

average of 16,3ᵒC, (tabelulul 6) and an increase with 

2ᵒC in 2012. The annual humidity was verry close from 

the normal value (71%), this varied from 68 % (in 

2012) to 71 % (in 2013).

 

 

                                                                                                                                    

Table 3 

The annual variations of the main climatic factors compared to the multiannual average 

 

Year/ 

climatic 

factor 

Precipitations 
Medium 

TᵒC 

Minimum 

TᵒC 

Maximum 

TᵒC 

Aer 

humidity 

% 

2013 505.60 11.6 6.2 17.3 71 

2012 559.00 11.6 5 18.4 68 

2011 475.50 10.6 4.8 16.2 70 

1979-2008 715.82 10.6 6.1 16.3 71 

 

Conclusions 

 

-Phenological stages of the Chardonnay, Feteasca 

regala, Sauvignon and Feteasca neagra varieties have 

evolved differently on the entire period of the study 

(2011-2014), with one exception, when the Sauvignon 

and Feteasca neagra varieties were budburst in the 

same day of the 2011 and 2014 years. 

-After four years of study, the highest sugar content 

from grapes was recorded in 2013 at Fetească neagra, 

Chardonnay and Feteasca regala varieties, and the 

highest content in acidity was recorded in 2014 at all 

four studied grapevine varieties. 

-2014 was the richest year in precipitation, being 

registered 755.6 mm in January-September period, 

with 37.78 mm more than multiannual average from 

the 1979-2008 period, which was 715.82 mm. 

-The biggest differences from the entired studied 

period, compared with the multiannual average, was 

registered in 2012, for: the average temperature in 

February (-5.16ᵒC), the minimum temperature in 

October (-8.36ᵒC), the maximum temperature in 

October (+11.30ᵒC). 
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