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Abstract       The research was run in years 2011 and 2012, on a private 
plantation in Paulian, a village in Arad County. The study focused on 
establishing the potential quantity and quality of certain varieties, as well as 
on revealing the physical, chemical and organoleptic properties of the wines 
obtained from those varieties.    

The plantation was set up in 2008, the planting distances 2/1.2 m, 
and the pruning system used was Cazenave.  
We determined grape yield by weighing the grape samples. We assessed 
yield quality by determining the sugar content, the acidity and the density of 
the must, then we determined the alcohol content, total and volatile acidity, 
dry extract and ash in the wines obtained.   
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In Romania, in 2008, out of all wine grape 

varieties, the varieties for white wine are cultivated the 

most (76%), followed by red wine varieties (19.5 %) 

and those for flavoured wines (4.5 %). Superior quality 

wines cover much larger areas compared with the 

varieties for other wines. [1] It has been noted in recent 

years that the trend is on the increase for the cultivation 

of red wine varieties and on the decrease for white 

wine varieties, as a result of the consumption tendency 

on the global market. 

 Of the Romanian varieties for superior wines, 

Fetească regală is the most widely cultivated, it 

covering large parts in all viticulture areas, followed by 

Fetească albă. Italian Riesling is one of the foreign 

varieties for white wine that are widely cultivated in 

our country. [1]  

 Our research area is part of the viticulture area 

of Crişana Hills. It includes the Miniş-Măderat 

vineyard, where the varieties for superior quality red 

wines (Cabernet Sauvignon, Pinot noir, Merlot, 

Burgund mare) are predominant, followed by varieties 

for superior quality white wines (Italian Riesling, 

Fetească regală and Muscat Ottonel).[3] 

Because of the wide diversity of the grape 

varieties in the vineyards, extensive research is needed 

regarding the behaviour of all varieties cultivated and 

the extent to which each variety corresponds from the 

point of view of its quantity, quality, specificity and 

efficiency. [2] 

 

Material and Method 
 

Our research focused on four varieties of 

grapes for red wines and three varieties of grapes for 

white wines. For every variety, we took under research 

a number of 10 rootstocks on which we made 

observations and determinations.   
  The plantation where our studies were made is 

four years old. The planting distances are 2/1.2m, and 

the pruning system is Cordon Cazenave. 

 During our research, we made observations 

and determinations on the grapes as well as on the 

wine. In order to determine the harvest period for each 

variety, we made analyses every 5 days, assessing the 

sugar and acidity by refractometric and titrimetric 

methods. Grape yield was determined by weighing the 

grapes after harvest. Chemical analyses of the wine 

addressed: determining alcohol content through the 

ebulliometric method, determining total acidity by 

titrimetric method, determining the sugar in wine, and 

of dry extract (by evaporation of the liquid on water 

bath followed by drying in a drying oven at 105
0
C  to 

obtain constant weight and then  weighing the residue).  

 Together with the chemical analyses of wine, 

we also made organoleptic analyses, by assessing the 

colour, limpidity, flavour and taste. 

 

Results 

  
Regarding the grape yield we obtained, (Table 

1), it is worth noting that this ranged between 9378 

Kg/ha for Muscat Ottonel variety and 12082 Kg/ha for 

Burgund variety in 2011, while in 2012 it oscillated 

between 8522 Kg/ha for Cabernet Sauvignon variety 

and 10543 Kg/ha for Burgund variety. 

In both years of our research, we obtained the 

largest yields from varieties Burgund and Fetească 

regală.  

In both experimental years, we recorded big 

differences between the varieties and mean of 
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experiment in varieties Burgund (+1520.2 ; +1578.5) 

and Fetească regală (+1163.2; +901.5), with positive 

differences from the control, and mean of the 

experiment respectively.  

Yield expressed in kg/ha per research year is 

definitely bigger in 2011 when compared to 2012.  

Mean yield per variety under research reflects 

the yield potential of the varieties and the level of the 

technology used as well, both correlated with the 

climate conditions. 

Table 1 

Yield quantity in the research years 

 

Variety 

Absolute yield 

(kg/ha) 

Relative yield 

(%) 
Difference from mean Significance 

2011 2012 2011 2012 2011 2012 2011 2012 

Cabernet 

Sauvignon 
10243 8522 96.98 95.06 -318.8 -442.5 - - 

Fetească 

neagră 
9527 8130 90.2 90.6 -1034.8 -834.5 0 0 

Burgund 12082 10543 114.3 117.6 +1520.2 +1578.5 ** ** 

Italian 

Riesling  
10416 8906 98.6 99.3 -148.8 -145.8 - - 

Fetească 

regală 
11725 9866 111.01 110.05 +1163.2 +901.5 * * 

Muscat 

Ottonel 
9378 7820 88.7 87.2 -1183.8 -1144.5 0 00 

Mean(Mt) 10561.8 8964.5 100 100 - - -  

 
2011 DL  5%      823.2                            DL 1%   1235.6                      DL 0.1%  1878.2 

2012 DL  5%      679.6                            DL 1%   1035.8                      DL 0.1%  1652.3 

 

Table 2 

Grape properties at harvest in 2011 

 

Variety Full maturity Harvest 
Sugar 

g/l 

Acidity 

g/l H2SO4 

Fetească regală 15.09 25.09 197 4.5 

Italian Riesling  30.09 10.10 193 5.7 

Muscat Ottonel 09.09 20.09 190 3.6 

Fetească neagră 20.09 30.9 210 4.3 

Cabernet Sauvignon 30.09 15.10 206 5.1 

Burgund 25.09 30.09 203 4.8 

Table 3 

Grape properties at harvest in 2012 

 

Variety Full maturity Harvest 
Sugar 

g/l 

Acidity 

g/l H2SO4 

Fetească regală 05.09 15.09 202 4.2 

Italian Riesling 22.09 31.09 200 4.9 

Muscat Ottonel 31.08 10.09 217 3.2 

Fetească neagră 16.09 25.09 238 4.1 

Cabernet Sauvignon 20.09 29.09 233 4.6 

Burgund 12.09 20.09 229 4.2 

 
Tables 2 and 3 present elements for the 

characterization of the varieties in the research years 

2011 and 2012.  

In 2011, full maturity was reached between 

09.09 for Muscat Ottonel variety and 30.09 for 

varieties Italian Riesling and Cabernet Sauvignon, and 

in 2012, this was reached between 31.08 for Fetească 

regală variety and 22.09 for Italian Riesling.  

Grapes were harvested 10 to 15 days after 

they had reached full maturity. 

Winemaking was achieved by 

crushing/destemming, pressing - without separating the 
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free-run grape juice, fermentation, maceration - for red 

wines and for Muscat Ottonel variety, clarification and 

retrieving from storage. 

The sugar content in must was sufficiently 

high, higher in 2012  because of the weather 

conditions, which favoured the accumulation of high 

sugar content in grapes.  

Given the sugar content in must (which was 

between 200 g/l and 238 g/l) in 2012 and must acidity 

within normal limits, we obtained balanced wines, with 

high alcohol content, which can be classified as quality 

wines. In 2011, the sugar content accumulated in 

grapes before harvest was lower, which led to wines 

with lower alcohol content than in 2012.

   

Table 4 

Organoleptic properties of the varieties under study 

 

No. Variety Aspect Colour Taste Smell 

1 Cabernet Sauvignon Clear Dark red Pleasant like wine 

2 Fetească neagră Clear Dark red Pleasant like wine 

3 Burgund Clear Dark red Pleasant like wine 

4 Italian Riesling Clear Straw yellow Pleasant fruity 

5 Fetească regală Clear Straw yellow Pleasant fruity 

6 Muscat Ottonel Clear Straw yellow Pleasant 
characteristic 

for Muscat 

 

 
Table 4 presents the organoleptic properties of the 

varieties under study. Wine characterization was made 

in accordance with the criteria for wine assessment. All 

wines presented superior organoleptic properties; 

colour specific for each variety, pleasant taste, 

characteristic smell. 

 

Table 5  

Physical and chemical properties of the varieties studied in 2011 
 

Properties 

White wine varieties Red wine varieties 

Riesling 

italian 

Fetească 

regală 

Muscat 

Ottonel 

Cabernet 

Sauvignon 

Fetească 

neagră 
Burgund 

Alcohol 

contents 

 (vol %) 

11,1 11,2 11,1 12,1 12,2 11,8 

Total acidity 
g/l H2SO4 

5,1 5,00 4,4  5,40 5,0 5,2 

Volatile acidity 
g/l C 4H 6 O6 

0,35 0,26 0,30 0,37 0,41 0,39 

Total sulphure 

dioxide  
mg/l 

137,0 141,0 136,0 66,0 60,0 58,0 

Free sulphure 

dioxide  
mg/l 

40,0 34,0 41,0 38,0 36,0 34,0 

Total extract 

contents  
g/l 

19,1 29,27 20,3 32,24 28,25 30,41 

Direct reducing 

sugar contents 

g/l 

1,25 2,05 2,1 2,5 3,1 2,9 

 
 

In what the composition characteristics of the wines are 

concerned, we noticed that, because of their medium 

alcohol content, these wines fall in the superior wine 

category.  

In both years of research, volatile acidity fell 

within acceptable limits in all varieties, being generally 

higher in wines obtained by fermentation on the marc.  
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The reduction extract generally presents high 

values for all varieties, which denotes that the 

respective wines present stoutness and extraactivity. 

Red wine are stronger, and of the white ones, Italian 

Riesling is lighter. 

Table 6 

 

Physical and chemical properties of the varieties studied in 2012 

Properties 

White wine varieties Red wine varieties 

Riesling 

italian 

Fetească 

regală 

Muscat 

Ottonel 

Cabernet 

Sauvignon 

Fetească 

neagră 
Burgund 

Alcohol 

contents 

 (vol %) 

11,7 11,5 12,6 13,6 14,0 13,3 

Total acidity 
g/l H2SO4 

4,8 4,5 4,2 3,9 3,86 4,08 

Volatile acidity 
g/l C 4H 6 O6 

0,31 0,28 0,35 0,40 0,39 0,41 

Total sulphure 

dioxide  
mg/l 

140,0 132,0 134,0 64,0 58,0 60,0 

Free sulphure 

dioxide  
mg/l 

38,0 35,0 40,0 37,0 35,0 33,0 

Total extract 

contents  
g/l 

20,04 21,66 20,56 27,03 25,39 24,87 

Direct reducing 

sugar contents 

g/l 
2,2 1,5 1,16 2,3 2,9 3,1 

 

 

Conclusions 
 

The yields obtained in each of the two years 

of research in the area where the research was run, 

were high. Although in 2011 we obtained larger yields 

than in 2012, the quality of the yields was not as good, 

due to the weather conditions, which in 2012 were very 

favourable for grape growing.  

In terms of the chemical composition and the 

organoleptic properties of the varieties under research, 

in both years, the varieties behaved according to their 

quality category. Thus, the alcohol content in 2011 was 

between 11.1 vol% in Italian Riesling and 12.2 vol % 

in Fetească neagră, while in 2012 the values were 

between 11.5 vol % in Fetească regală and 14.0 vol % 

in Fetească neagră. 

Therefore, we can conclude that the area 

where the research was run is favourable for superior 

quality wines in what the climate is concerned, but that 

the results can visibly be improved by improving the 

technologies used for obtaining the grapes and wine 

respectively. High temperature and long duration of 

sunshine during maturation in 2012 led to the 

accumulation of higher quantities of sugars and 

pigments in the red wine grape varieties.   
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