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Abstract 

 
Chemical fertilizers have marked differently on the grape quality Fetească albă variety by 

dosage size, year of harvest and wine center, changing quantity and quality of raw material 
composition. To highlight the impact of fertilizer doses, and of the studied ecosystem on grape juice 
quality, trials where made regarding accumulation of sugars and acidity in grain, weight of 100 grains 
and gluco-acidimetry index and alcoholic potential of the two varieties in Stefanesti and Breaza 
growing centers.  

Was studied the influence of chemical fertilizers on the grape juice and raw materials obtained. 
Disbudding phenophase at Feteasca neagră variety has started slowly, depending on climate 

factors (air temperature, soil temperature), grape wine growing centre, cutting system applied and soil 
nutrient content. Direct report has been crated between soil mobile NPK and resulted liquid from grape 
crying. 

 
 Key words: grape variety, dose, quality, fertilizer, grape wine, vineyard 
 
Introduction 
 
 Feteasca albă is a vine variety for high quality wines category, but the technology 
applied in the vineyard is very important. In this trial we studied the influence of chemicals 
fertilizer on the quality of row material (grapes) and final product (juice of grapes). For 
Romania, Stefanesti and Breaza are traditional centers for the wine production. The chemical 
fertilizers have a very pronounced influence on the parameters which define the quality 
(sugar, acidity, weight 100 grains, gluco-acidimetry index and alcoholic potential. Using the 
fertilizer with N, P, K, can influence the quality of wine. 

In France the experiences with fertilizer to vines have been performed by the Levy 
J.F., Chalee G., 1976. Later at Bordeaux, has conducted research on annual consumption of 
nutrients of the vine. Once the harvest is five times more nitrogen than phosphorus and 2.5 
times more potassium than phosphorus, such as extraction ratio 1:0,2:0,5. Researches are 
continuated in the fields of fertilization in vine (Lafon J. and colab., 1965) at the vine variety 
Aramon and Petit Bouschet, obtained the good results from mixed the tree elements – NPK. 
The similar results was obtained in America at Northon variety by KOEPF H.H., 1981). 
 Later, in 1900  researches  regarding the application the fertilisers in viticulture was 
developed in the majority country viticulture. In the middle of XX century the fertilization of 
vines was made with industrial fertilisers. Researches have shown that a good grow and 
development is correlated with  a balance between a number of factors, including the genetic 
factor, environmental and technological. 
  Technological factor is considered the most important for the physiological processes 
of the vines (Marin I., 2003). Fertilization was always a profitable means of production and a 
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potential danger of ambient pollution. Davidescu D. şi colab., considered abuse of fertilizers 
as pest and recommend vine fertilization periodically depending on variety, age and fertility 
(Davidescu Velicica, 2001). 
 
Material and method  

 
Experience (trial) I - was located in western site of viticulture center Ştefăneşti – 

Goleasca, in a Fetească albă  variety vineyard grafted on rootstock Berlandieri x Riparia 
Kober 5 BB, 15 years old. Planting distances were 2.20 / 1.20 m. Applied cutting type was 
Guyot. Landform plateau was represented by 0% slope, altitude 742 m and rows vines 
orientation was N-S direction.  
Second experience (trial) was placed in the center Breaza vineyard, located in the eastern part 
of Dealu Mare vineyard, where it was studied Fetească albă variety grafted on rootstock 
Berlandieri x Riparia Teleki 8 B, 17 years old. Planting distances were 2.20 / 1.20 m. The 
leading type was middle high and cutting system was mixt, characterized by branch with 12-
14 eyes and replacement branches with 2-3 eyes. The soil type was sandy-loam with sandy 
texture in the surface horizon and underlying clayey. Soil reaction was slightly alkaline to 
strongly alkaline in underlying horizons, ranging from 6.6 to 7.4. The experiments were 
conducted in 2002-2004. Chemical fertilizers used for fertilization was: 
- Ammonium nitrates 34.55%; 
- Simple superphosphate granulated with 18% P2O5; 
- Potassium salt with 48-50% K2O. 
Phosphorus and potassium fertilizers were administered in autumn time in a single dose rate 
at the beginning of experience (trial) and in the spring time the nitrogen at disbudding.  
Chemical fertilizers where applied in two variants such as: V1 (N100P150K200) and V2 (N150 P200 

K200). Physicho-chemical analyzes of grapes and juice grape where made and the parameters 
which define the quality (sugar, acidity, weight 100 grains, gluco-acidimetry index and 
alcoholic potential). Standard methods where utilized, according to “Culegerii de standarde 
comentate,1997”  

The experience (trial) regarding the fertility status by liquid from “crying” was located 
in the wine center Tohani, vineyard located in the central part of Dealu Mare. Was studied 
Fetească neagră variety grafted on rootstock Berlandieri x Riparia Selection Oppenheim 4. 
The age of vineyard was 20 old years. Planting distances were 2.20 / 1.20 m. The land altitude 
was 417 m and rows vines orientation was N-S direction. The type of soil was  preluvosol red, 
skeletal, rich in complex ferro-humic. Texture profile analysis was clay-sand and humus 
content was very low (1.21 to 1.03%) and pH ranging from 5.6 to 6.5. Second experience 
(trial) was placed on plateau with slop between 0-2% in growing center Topoloveni. Biotic 
factor was  Fetească neagră variety grafted on rootstock Berlandieri x Riparia Kober 5 BB in 
a vineyard 25 old years. Planting distances were 2.20 / 1.00 m and the land was plateau with 0 
% slope. The type of soil was stagnic preluvosol characterized by heavy texture, clay-loam, 
with temporary excess of moisture due to poor drainage. 
 
Results and Discussion  
 

To express exactly the qualitative features of grapes was determined gluco-acidimetry 
index, which showed at Fetească albă variety averaged values of 5.3 in Breaza growing center 
and lower values of 4.4 in Ştefăneşti growing center. Knowing sugars quantities accumulated 
by varieties in the two locations, juice grape alcoholic potential was calculated, just to specify 
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the type of wines. In Ştefăneşti growing center the Fetească albă variety achieved a lower 
average potential alcohol of 11% vol, however, was included in the high quality wines 
category. 

Weight of 100 grains was also a factor in research quality. Parallel with sugars 
accumulation and acidity reduction was achieved the increase in volume and weight of grains. 
Average weight of 100 grains ranged between 118.6 to Fetească albă variety in Breaza 
growing center and 131.6 g /l at Ştefăneşti growing center, the last values are higher due to 
optimum exploitation of fertilizers and to higher rainfall, Table1. 
 

Table 1. Dinamic evolution of Fetească albă variety juice grape  quality (2002-2004) 

 
Grape 
wine 

center 

 
Year 

of 
study 

 
Variant 

Weight 100 graines  
 

gluco 
acidity 
Index 

 

 
 

Achoolic 
potential
(%vol.) 

Pârgă Maturity Technological 
maturity 

 
 
 

Breaza 

2002 V1 105 125 118 6.1 12.2 
V2 110 138 127 4.7 11.6 

2003 V1 89 119 100 7.0 12.7 
V2 97 127 116 6.0 12.6 

2004 V1 139 141 120 4.3 11.1 
V 2 142 149 131 3.8 10.5 

Average 113.6 133.1 118.6 5.3 11.8 
 
 

Ste-
fănesti 

2002 V1 115 140 132 4.3 11.3 
V2 120 151 140 4.0 11.0 

2003 V1 97 124 112 5.0 12.2 
V2 102 130 118 4.6 11.0 

2004 V1 143 154 141 4.0 10.5 
V2 148 159 147 3.7 10.2 

Average 120.8 143.0 131.6 4.4 11.0 
 

The main characteristics of the raw material quality, at Fetească albă variety are given 
in Table 2.  
        

Table 2. Dinamic evolution of  Fetească albă  variety juice grape  quality (2002-2004) 

 
Grape 
wine 

center 

 
Year of 
study 

 
Variant 

Row material characteristics 
Sugar (g/l) Acidity 

(g/ll) 
H2SO4 

Before 
ripening

Matu- 
rity 

Techno-
logical 

maturity 

Before 
ripening 

Matu-
rity 

Techno- 
logical 

maturity 
 
 
 

Breaza 

2002 V1 115 192 220 9.8 5.8 3.6 
V2 120 188 210 11.0 6.0 4.4 

2003 V1 158 198 230 9.3 5.4 3.3 
V2 167 195 228 10.4 5.7 3.9 

2004 V1 98 185 200 12.1 6.8 4.6 
V 2 112 180 190 13.0 6.9 5.0 
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Average 128.3 189.6 213.0 10.9 6.0 4.0 
 
 

Ste-
fănesti 

2002 V1 118 182 205 10.9 6.1 4.2 
V2 112 180 198 11.0 6.7 4.7 

2003 V1 130 197 220 10.2 5.3 3.9 
V2 123 195 195 10.4 5.4 4.2 

2004 V1 105 177 190 11.6 7.4 4.9 
V2 94 174 185 12.0 7.8 5.0 

Average 113.6 184.1 198.8 11.0 6.5 4.5 
 

Analyzing the results in Table 2 we can see that Fetească albă variety has a higher 
average concentrations in sugars at technological maturity of 213.0 g / l in Breaza growing 
center and a lower concentration of 198.8 g / l at Ştefăneşti growing center. The average of 
three years of experience, show greater decrease of acidity from 10.9 - 4.0 g / l H2SO4 in the 
Breaza growing center, and much greater decrease from 11.0 -4.5 g / l H2SO4 at Ştefăneşti 
growing center.  

 Fetească neagră “crying”  phenophase it was dependent on climate conditions (Table 
1), soils phisico-chemical properties and genetically variety potential. Crying intensity in 
Tohani centre has a total value of 1067 ml, followed by Topoloveni centre (905,3  ml). 

From the above data it resulting the necessity to supplement nutrients through 
fertilization to prevent any deficiencies (Table 5). 
 
Table 3. Conducting "crying" phenophase at Fetească neagră  variety between 2002 - 2004  
 

Variety 
 

Grape 
wine 

growing 
center 

 

Average 
tempera-
ture 

(0 C) 

Tripping and closing phenophase 
 

Duration 
(days) 

 Range 
2002 2003 2004 

Feteasca 
neagra 

Tohani 10.5 10 – 29 III 16 III – 16 
IV 

18 III – 6 IV 21 

Topoloveni 9.0 17 III – 10 IV 25 III – 23 
IV 

21 III – 6 IV 26 

 
Table 4. The amount of liquid collected in "crying" phenophase at Fetească neagră variety  

Variety Wine 
growing 
center 

The amount of liquid collected (ml) 
 
2002 2003 2004 Average 

 
 
 
 
 
Feteasca 
neagra 

Tohani 1400.5 855.0 945.7 1067.0 
Topoloveni 1350.5 350.5 1015.0 905.3 

                     Date of onset of crying 

Tohani 10 III 16 III 18 III  

Topoloveni 17 III 25 III 21 III  

               Average temperature of soil 

Tohani 9.5 8.5 9.0  

Topoloveni 11 10 10.5  
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Table 5. The chemical composition of the liquid from the "crying"  phenophase Fetească negră  variety  
 

Wine 
growing 
center 

year variant 
 

Content ( mg/l) global 
nutrition 
mg/l 

N P K 
Mg % mg % mg % 

 
 
 
Tohani 

2002 V1 11.8 81.4 5.1 63.0 78.0 145.8 94.9 
V2 13.1 90.3 6.3 77.8 80.0 149.5 99.4 

2003 V1 14.3 98.6 12.8 158.0 58 108.4 85.3 
V2 15.2 105.0 14.0 173.0 66 123.4 95.2 

2004 V1 15.9 109.6 3.3 40.7 33 61.7 52.2 
V2 16.7 115.1 7.1 87.6 36 67.3 59.8 

Average 14.5 100 8.1 100 53.5 100 65.3 
 
 
 
Topolo- 
veni 

2002 V1 22.8 154.0 5.5 61.1 87 112.9 115.3 
V2 24.1 162.8 6.4 71.1 95 123.3 125.5 

2003 V1 7.5 50.6 13.9 154.4 102 132.4 123.4 
V2 8.9 60.1 15.0 166.6 100 129.8 123.9 

2004 V1 11.7 79.0 7.3 81.1 36 46.7 55.0 
V2 14.0 94.5 0.1 101.1 42 53.5 65.1 

Average 14.8 100 9.0 100 77 100 101.3 
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Fig.1 Variation of soil content of total forms of NPK and quantitative composition of the liquid from the 
"crying" Fetească neagră  variety vine to wine center Tohani 2002-2004 (average values) 
 
 Acording to figure 1 the soils from Tohani area are very hight content in total forms of 
N,P,K. The same chemical elements are found in liquid from the "crying", but in the small 
quantity. An interdependence it is created between the soil composition and mobile forms of 
NPK  from  "crying" liquid resulted. 
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Fig.2  Variation of soil content of total forms of NPK and quantitative composition of the liquid from the 
"crying" Fetească neagră  variety vine to wine center Topoloveni 2002-2004 (average values) 

 
 The same observations we can make in wine center Topoloveni, the differences 
between two wine  centers are very small. 
  
Conclusions 
 
  Increasing doses of fertilizers did not influence dramatically the accumulation of 
sugars in Fetească albă variety. Sugar accumulation was higher, in Breaza growing center 
which contributed to a high quality wine, with a good acidity and well balanced in terms of 
composition. 

Climatic condition of the year has inducted variations of juice grape acidity,  having 
low values in dried years. 

Increasing of 100 grain Weight has been influenced due soil type by fertility grade and 
higher rainfall.        
There has been a progressive increase in grain weight until full maturity, followed by 
regression, due to the phenomenon of evaporation of water from grain and sugar 
concentration. 

Juice grape obtained at Breaza had a higher alcoholic potential (11.8% vol), due to 
high sugar accumulation. 
           A low total Nitrogen supply can be noticed at Fetească neagră variety. This can be 
noticed at both growing centers ( 14.5 mg / l Tohani  -  14.8 mg /l  Topoloveni). 
           Noticing the values of total phosphorus content can be appreciated as a poor supply 
situation for both varieties studied with small variations from one vineyard to another 
vineyard, varying between 8.1 mg/l - Topoloveni and 9.0 mg / l- Tohani . 
            Regarding the total potassium content of the liquid from the “crying” vines can notice 
a weak supply of this element (53.2 mg / l Tohani and 77.0 mg / l Topoloveni   growing 
center). 
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