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Abstract       The goals of this research were to determine the technological, 
quantitative and qualitative potential and also to determine the physic-
chemical and technological features of the studied red wine varieties: 
Cabernet Sauvignon, Merlot and Pinot noir. 

In this vineyard the grape vines were planted at a distance of 2m x 
1.2m, having a density of 4167 vine stocks/ha. The culture system is 
unprotected and the pruning system was Guyot. For each stock there were 
left 4 fruiting parts made from one replacement spur with 2-3 buds and a 
fruiting cane of 8-9 buds, giving a load of 32-36 buds/vine stock. 

During the research period we made observations and determinations 
regarding the beginning of vegetative phenophases, soil’s fertility, the 
productivity potential, production of grapes and its quality for each variety. 

“Plaiurile  Drincei” vineyard has optimum climate and soil conditions 
for grapevines, especially for red wine varieties;  the fertility and productivity 
values of studied varieties are the ones specific for the grape varieties 
cultivated in the South of Romania; the production of grapes obtained in the 
two experimental years are a bit different, approximately equal to the average 
value. 
We recommend the extension of vineyards cultivated with these red wine 
varieties.   
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Viticulture has been practiced in the Southern 

part of Romania (Mehedinti County) since antique 

times, being mentioned in toponyms “Podgoria 

Dacilor” (“Dacian Vineyard”) from the sandy soils of 

Danube and ”Halânga”, which has its name from the 

pruning made during the daco-roman times, leaving 

long fruiting canes called “halângi”. “Plaiurile Drincei” 

vineyard is known for the high quality red wines 

registered designation of origin (4,5,6).    

Wines from Mehedinti County vineyards, 

especially red wines, are much appreciated since before 

Phylloxera got on this territory. Ion Ionescu de la Brad, 

in “Agricultural Monograph of Mehedinti County”, 

which was edited in 1868, mentioned the “famous 

vineyards from Oreviţa, Rogova, Drâncea and   

Oprişoru”, saying that “the sun is always shining on the 

vineyards” and that their soil is “red clay”, being very 

suitable for the production of quality wines.  

Grape variety expresses its economic 

usefulness by acquiring their fertility and productivity, 

crop quality and quantity (1,2,3).  

Biologically, fertility determines productivity, 

and this one determines itself the grape production (7). 

  

 

 

Material and Methods 

 
The biological material consists in the 

following red wine varieties: Cabernet Sauvignon; 

Merlot and Pinot noir. 

The vines were planted during the period 1985 

- 1987, at a distance of 2.0 m between the rows, and 

1.2 m between the vines on a row, having a density of 

4167 stocks/hectare. 

For this research we chose 5 vine stocks, 

which we marked and during 2010 –2011, we made all 

observations and determinations on them.  

The vine stocks were pruned using Guyot 

pruning system on semi-trunk. For each vine stock 

there were left 4 fruiting parts, assuring a load of 32-36 

buds/stock.  

After all the florets appeared on shoots, we 

determined the total number of shoots, the number of 

fertile shoots, then by deduction the number of sterile 

shoots and we counted all florets. 

On the basis of field measurements we 

calculated fertility coefficients. In autumn we 

calculated relative and absolute productivity indices 

based on the fertility coefficients and the average 

weight of grapes, determined by weighing. 
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Ripening course was followed for every 

variety, and when full maturity there was determined 

by refractometry the sugar content and the acidity by 

titration. 

Harvesting of grapes was made when the 

grapes reached technological maturity, a few days after 

full maturity, when the accumulated amounts of sugars 

were over 203 g / l, the acidity lower and grapes have a 

maximum colouring (anthocyanin). 

Grapes harvested from the stocks were 

weighed, after which we calculated the average weight 

of a grape on each stock, there was determined sugars’ 

content with by density meter method and acidity by 

titration. 
 

Results obtained 

 
Out of the fertility and productivity analyse of 

Cabernet Sauvignon variety (table 1) we can see that: 

- fertile shoots percentage has an average 

value, for the two experimental years, of 50.5%, being 

lower in 2010 (49.5%) and higher in 2011 (51.8%); 

- absolute and relative fertility coefficients 

have lower values in  2010 (1.51 and 0.74), higher in 

2011 (1.67 and 0.87), values which were not 

significant compared to the average value of the two 

experimental years, which was 1.59, respectively 0.81;  

- the average weight of a grape in the two 

years was of 86.9 g and it represents the average value 

of the weights registered in both years, which varied 

from 78-95 g;  

- productivity, expressed as absolute and 

relative productivity indices enrol in the same order as 

the fertility, being lower in  2010 (129.3 g and  63.3 g) 

and higher in  2011 (147.3 g and 76.7 g), with 

insignificant differences compared to the average value 

of the two years, of 138.3 g and 70 g.

 

 
Table 1 

Fertility and productivity of Cabernet Sauvignon variety  

Average value 

Number of shoots 
Fertility 

% 
No.  

florets 
C f a C f r 

Grapes 

average 

weight 

I p a I p r 
Total Fertile Sterile 

Average 2010 28.8 14.2 14.6 49.5 21.4 1.51 0.74 85.6 129.3 63.3 

Average 2011 27.4 14.2 13.2 51.8 23.8 1.67 0.87 88.2 147.3 76.7 

Average of both 

years 
28.1 14.2 13.9 50.5 22.6 1.59 0.81 86.9 138.3 70.0 

 
Out of the fertility and productivity analyse of 

Merlot variety, presented in table 2, we can observe 

that: 

- fertile shoots percentage has an average 

value, for the two experimental years, of 68.0%, being 

lower in 2010 (66.2%) and higher in 2011 (69.9%); 

 - absolute fertility coefficient has the value of 

both years and the average value of 1.66, while the 

relative coefficient  has lower values in  2010 (1.11), 

than in 2011 (1.16), values which were not significant 

compared to the average value of the two experimental 

years, which was 1.13; 

- the average weight of a grape in the two 

years was of 100.4 g and it represents the average 

value of the weights registered in 2010 (105g) and 

2011 (95.8g), which varied from 89g to 107g;  

- absolute productivity index, in direct 

correlation with the absolute fertility coefficient and 

the average weight of grapes is higher in 2010 

(175.4g), and lower in  2011 (159 g), the average value 

of the two years being 166.2g, with insignificant 

differences compared to the average value.

 
Table 2 

Fertility and productivity of Merlot variety 

Average value 

Number of shoots 
Fertility 

% 
No.  

florets 
C f a C f r 

Grapes 

average 

weight 

I p a I p r 
Total Fertile Sterile 

Average 2010 30,2 20,0 10,2 66,2 33,4 1,67 1,11 105 175,4 116,5 

Average 2011 28,6 20,0 8,6 69,9 33,2 1,66 1,16 95,8 159,0 111,2 

Average of both 

years 
29,4 20,0 9,4 68,0 33,3 1,66 1,13 100,4 166,2 113,5 

 
The fertility and productivity of Pinot noir 

variety are presented in table 3, out of which we can 

observe that: 

- fertile shoots percentage has an average 

value, for the two experimental years, of 67.4%, being 

higher in 2010 (69.8%) and lower in 2011 (64.9%); 

 - absolute fertility coefficient of each year has 

a value approximately equal to the average value of 
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1.42, the differences being very small, and at the same 

time relative fertility coefficient has values close to the 

one of the average of both years (0.95); 

- the average weight of a grape in the two 

years was of 82.3 g and it represents the average value 

of the weights registered in 2010 (79.6g) and in 2011 

(85.0g);  

- absolute productivity index, in direct 

correlation with the absolute fertility coefficient and 

the average weight of grapes is lower in 2010 (111.4g) 

and higher in  2011 (122.4 g), the average value of the 

two years being 116.9g, with insignificant differences 

compared to the average value. 

 
Table 3 

Fertility and productivity of Pinot noir variety 

Average value 

Number of shoots 
Fertility 

% 

No.  
florets 

C f a C f r 

Grapes 

average 

weight 

I p a I p r 
Total Fertile Sterile 

Average 2010 31,8 22,2 9,6 69,8 31,0 1,40 0,97 79,6 111,4 77,2 

Average 2011 30,8 20 10,8 64,9 28,8 1,44 0,93 85,0 122,4 79,0 

Average of both 

years 

31,3 21,1 10,2 67,4 29,9 1,42 0,95 82,3 116,9 78,1 

 
The quantity and quality of grapes’ production 

obtained from the tree red wine varieties are presented 

in table 4. 

Cabernet Sauvignon variety got to full 

maturity in 2010 on 5
th

 October, when grapes had total 

sugars of 188 g/l in must and total acidity of 6.8 g/l 

H2SO4 in must, and in 2011 got to full maturity on 12
th

 

October, when grapes had a sugars’ content of 186 g/l 

in must and a total acidity of 7.0 g/l H2SO4 in must. 

The average date of full maturity of the two 

experimental years is 9
th

 October, compared to which 

in 2010 grapes ripened earlier and in 2011 later. 

The average production obtained in 2010 was 

of 2.102 kg/stock, respectively 8757 kg/ha, while in 

2011 it was of 1.823 kg/stock, respectively 7595 kg/ha, 

the average value of the  two years results being 1.962 

kg/stock and 8176 kg/ha. 

Grapes were harvested when they were 

technological ripened for producing red wines with 

registered designation of origin – late harvest, with a 

minimum sugars content of 213 g/l must. The average 

sugars’ content when harvesting was higher in 2011 

(229 g/l must) and lower in 2010 (217 g/l), though in 

both years there was registered the necessary minimum 

content.   

Merlot variety got to full maturity in 2010 on 

27
th

 September, when grapes had total sugars of 193 g/l 

in must and total acidity of 5.8 g/l H2SO4 in must, and 

in 2011 got to full maturity on 5
th

 October, when 

grapes had a sugars’ content of 195 g/l in must and a 

total acidity of 6.4 g/l H2SO4 in must (table 7).  

The average production obtained in both years 

was of 3.349 kg/stock, respectively 13,952 kg/ha.  The 

productions obtained in each year have small 

differences compared to the average value. 

The average sugars’ content when harvesting 

in 2010 was of 213 g/l must and in 2011 of 223 g/l in 

must, the average value of both years being 218 g/l 

sugars in must, quantities which assure the production 

red wines with registered designation of origin – late 

harvest.

 

Table 4 

The quantity and quality of grape production obtained in 2010 – 2011  

Variety Year 

Full maturity Harvest 

Date 
Sugars 

g/l 

Total acidity 

(g/l H2SO4) 

Production Sugars 

g/l 

Total acidity 

(g/l H2SO4) kg/stock kg/ha 

Cabernet 

Sauvignon 

2010 5 X 188 6.8 2.102 8757 217 5.2 

2011 12 X 186 7.0 1.823 7595 229 4.7 

Average 9 X 187 6.9 1.962 8176 223 4.95 

Merlot 

2010 27 IX 193 5.8 3.180 13248 213 4.8 

2011 5 X 195 6.4 3.518 14656 223 4.4 

Average 1 X 194 5.6 3.349 13952 218 4.6 

Pinot noir 

2010 27 IX 191 6.1 2.433 10136 221 4.9 

2011 1 X 193 5.9 2.455 10226 232 4.5 

Average 29 IX 192 6.0 2.444 10181 226 4.7 

 
Pinot noir variety got to full maturity in 2010 

on 27
th

 September, when grapes had total sugars of 

191g/l in must and total acidity of 6.1 g/l H2SO4 in 

must, and in 2011 got to full maturity on 1
st
 October, 

when grapes had a sugars’ content of 193 g/l in must 

and a total acidity of 5.9 g/l H2SO4 in must. The 

average date of full maturity of the two experimental 
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years is 29
th

 September, compared to which in 2010 

grapes ripened 2 days earlier and in 2011 3 days later. 

The average production obtained in both years 

(2.444 kg/stock and 10,181 kg/ha) is almost equal to 

the productions obtained in each of the two years, the 

differences being insignificant, so that the average 

production obtained in 2010 was of 2.433 kg/stock, 

respectively 10,136 kg/ha, while in 2011 it was of 

2.455 kg/stock, respectively 10,226 kg/ha. 

The average sugars’ content when harvesting was 

lower in 2010 (221 g/l must) and higher in 2011 (232 

g/l), the average value of the two experimental years 

being 226 g/l must. 
 

Conclusions 

 
Research on the fertility and productivity of 

red wine varieties Cabernet Sauvignon, Merlot and 

Pinot noir during the period of 2010-2011 in the 

natural conditions of the vineyard “Plaiurile Drincei” 

revealed the following conclusions: 

 - “Plaiurile Drincei” vineyard has optimal 

climatic and soil conditions for growth and 

development of the grapevine and especially for 

quality red wines varieties; 

- main climatic factors which have an impact 

on the growth and fructification of grapevines and 

production’s quality registers multiannual values which 

overpass the multiannual average values of Romania; 

- 2010 and 2011 had favourable climatic 

conditions for cultivating quality red and white wine 

vines; 

- fertility and productivity of studied varieties 

in conditions of 2010-2011 culture years gave results 

which are specific for the varieties and vineyards in the 

South part of Romania;  

- grapes’ productions obtained in the two 

experimental years are slightly different, almost equal 

to the average values, in most of the cases lower in 

2011, except for Merlot variety, which had a higher 

production in 2011; 

- technological features of the three varieties 

make them to be considered red wines with registered 

designation of origin – late harvest, with a sugars’ 

content of over213g/l must;  

- we recommend the extension of vineyards cultivated 

with these three varieties; 

- we also recommend the association of small 

vineyard owners for a better activity organization and 

for assuring the necessary budget for restoring vine 

culture heritage and provision of equipment for 

vineyards’ maintenance and grapes manipulation. 
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