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Abstract       Viticulture plantations are usually placed on low-fertility soil, 
which makes fertilization extremely important in grapevine crop technology. 
Our research tackle the issue of fertilization for table grapes under the specific 
conditions of Buziaş - Silagiu viticultural area. The biologic material used for 
the purpose of this paper is represented by three varieties of table grapes: 
Fetească Neagră, Pinot Noir and Italian Riesling. The study focused on 
determining the influence of chemical fertilization and foliar fertilization on the 
resistance and viability of buds; determining the evolution of the sugar content 
and total acidity of grapes under the influence of chemical and foliar fertilizers; 
determining the grape yield in relation to different application of  chemical and 
foliar fertilizers; determining the influence of fertilizers on wine quality. The 
climate conditions over the research years were favourable for balanced 
grape yield, in what the quality and quantity were concerned.   
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It is more economical for the varieties of wine grapes to 

be grown on poor soils, with rocks, limestone or sand, 

which are not good for other crops. That is why 

fertilization is an important link in grapevine crop 

technology. The mineral nutrition of grapevine is closely 

linked to the real fertility of soil. Due to the great 

diversity of climate, soil and technology grapevine is 

cultivated in, it is impossible to elaborate a fertilization 

method or recipe which could work for all viticulture 

areas (1,2,3).  Long-term application of exaggerated 

doses of fertilizers or of unbalanced combinations of 

chemical fertilizers with nitrogen, phosphorus and 

potassium lead more often than not to nutritional 

deficiencies or to physiological unbalance in grapevine. 

For this reason, people have been trying to adopt a 

rational fertilization system which would lead to 

balance between growth and fructification, between 

quantity and quality, without endangering the 

biological balance of the vine (4,5,6). 

 

Material and Method 

 
The research was conducted on a private 

plantation in Buziaş-Silagiu viticultural area, from  

2010 to 2012. We focused on varieties Fetească 

Neagră, Italian Riesling and Pinot Noir. We grafted 

variety Feteasca Neagră on the parent stock Berlandieri 

x Riparia SO4-4, and varieties Italian Riesling and Pinot 

Noir were grafted on parent stock Berlandieri x Riparia 

Kober 5 BB. The planting distances are 2 m between 

rows and 1.2 m within a row, which resulted on a 

density of 4166 stocks/ha. 

The soil is slightly acid, with medium supply 

of phosphorus, good supply of potassium, but poor 

supply of nitrogen and humus. 

The variants were arranged according to the 

method of randomised blocks, each variant with 30 

stocks. The experimental variants are: V1- foliar 

fertilization serving as control, V2  - N100P0K0, V3  -

N100P120K0, V4  -N100P120K120, V5  -N0P120K120. 

Fertilizers with phosphorus and potassium 

were administered in autumn after the grapes had been 

harvested, and those with nitrogen were applied in 

stages: half of the dose in spring after tying the 

cordons, and the other half after blooming. 

Foliar fertilization was done according to the 

following plan: 
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Table 1 

Plan for the application of foliar fertilizer 

PERIOD FERTILIZER DOSE 

Pre-floral FOSFITIM 500 3l/ha (300 ml in 100 l water) 

Humitex hl 16(10-6)-03 0.5% solution (0.5 l Humitex 

hl 16 (10-6)-03 in 100 l water) 

MURTONIK LIQUID 11.7.7. 5l/ha 

Beginning of 

grape growth 

FOSFITIM 500 3l/ha (300 ml in 100 l water) 

Humitex hl 16(10-6)-03 0.5% solution (0.5 l Humitex 

hl 16 (10-6)-03 in 100 l water) 

CALCIUM GLUCONATE 1000 ml 6 l/ha 

MURTONIK LIQUID 11.7.7. 5l/ha 

Ripening Humitex hl 16(10-6)-03 0.5% solution (0.5 l Humitex 

hl 16 (10-6)-03 in 100 l water), 

1000 l solution/ha 

CALCIUM GLUCONATE 1000 ml 6 l/ha 

FOSFITEX fr (0-30-20)-01 0.25-0.3% 

 

  
Assessment of shoot viability on canes was made in 

February and March. It was aimed at determining the 

percentage of dead buds, in order to establish 

accurately the fruiting load.   

We collected ten canes from each variant; these were 

tied in packages and labelled. The canes were kept in 

rooms with  temperatures varying between 18 and 

20ºC, their base in water for 3 to 4 days.   

The buds were examined from the base to the top; they 

were cut longitudinally and then underwent visual 

inspection. The viable buds were marked + and the 

dead ones were marked -. For each variant, the results 

were expressed percentually according to the relation:  

P% = (b x 100): a 

where:  

P%= percentage of dead buds 

a  = total number of nodes examined  

b =   number of non-viable nodes. 

The grape yield was analysed from the point 

of view of its quantity and quality by harvesting the 

grapes of each variant after they had fully ripened, and 

then by performing statistical analysis and 

interpretation of the data thus obtained by variance 

analysis.    

The grape samples were turned into wine, and 

then some parameters in the wine were. The quantity of 

residual sugar was determined by Bertrand method; 

total acidity was obtained by titration with NaOH 

solution in the presence of phenolphthalein as an 

indicator. The alcohol concentration in wines was 

determined by the ebulliometric method. Total 

monomeric anthocyanins were revealed by the 

differential pH method. 

 

Results 

 
Bud viability was assessed at the end of 

February in 2010, 2011 and 2012, in order to determine 

the percentage of buds affected by the strong frosts 

during winter. The percentage of dead buds depends on 

the minimum temperature values, on frost duration, on 

the physiological state of the trunks and on the 

techniques applied by humans for maintaining the 

grapevine.   

Our research focused on finding the influence 

of mineral fertilization in different doses and of foliar 

fertilization for varieties: Fetească Neagră,  Pinot Noir 

and Italian Riesling. 

In all research years, bud viability presented 

close values for all experimental variants. In all 

variants, except for variant 2 (N100P0K0), the percentage 

of viable nodes was lower than  that of the control. In 

variant 2, nitrogen activity led to a lower percentage of 

viable nodes than in the other variants. 
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Table 2 

Mean value of bud viability for variety Fetească Neagră in experimental years 2010 to 2012 

VARIET

Y 
VARIANT 

2010 

% 

2011 

% 

2012 

% 

MEAN 

% 

DIFF 

FROM 

CONT% 

Signifi

cance 

 

Feteasca 

Neagra 

 

 

V1- foliar (Ct) 90.3 89.5 90.2 90.00 - - 

V2N100P0K0 91.1 87.5 88.6 89.06 -0.94 - 

V3N100P120K0 90.8 89.0 90.3 90.03 +0.03 - 

V4N100P120K120 93.5 90.2 91.0 91.56 +1.56 * 

V5N0P120K120 94.9 91.2 92.3 92.80 +2.80 ** 

DL 5% = 1.42 %           DL 1% = 2.12 %                 DL 0.1% = 3.26 % 

From 2010 to 2012, variety Fetească Neagră 

presented high percentage of viable buds, with the 

highest values registered in 2010 for all experimental 

variants, followed by year 2012 and then 2011. 

Statistically, we noticed significantly positive 

differences for variant V4-N100P120K120,  while variant 

V5-N0P120K120 presented distinctly significantly 

positive differences. 

 Table 3 

 

Mean value of bud viability for variety Pinot Noir in experimental years 2010 to 2012 

VARIE

TY 
VARIANT 

2010 

% 

2011 

% 

2012 

% 

MEAN 

% 

DIFF 

FROM 

CONT% 

Significance 

 

Pinot 

Noir 

 

 

V1- foliar (Ct) 93.5 92.7 93.5 93.23 - - 

V2N100P0K0 92.8 91.0 91.6 91.80 -1.43 - 

V3N100P120K0 95.8 91.4 92.2 93.13 -0.10 - 

V4N100P120K120 97.6 93.6 94.7 95.30 +2.07 * 

V5N0P120K120 97.7 95.5 96.4 96.53 +3.30 ** 

DL 5% = 1.60 %            DL 1% = 2.45 %                  DL 0.1% = 3.68 % 

Variety Pinot Noir presented high percentage of viable 

buds over the three experimental years, due to the fact 

that the temperatures did not drop below the limit of 

frost tolerance in buds. 

 After calculating the limit differences, we 

noticed that there are significantly positive differences 

in the variant fertilized with all three nutritive elements 

(V4N100P120K120), while the variant fertilized with 

phosphorus and potassium (V5N0P120K120) presented 

differences that were distinctly significantly positive. 

In the control variant, where we applied foliar fertilizer, 

we obtained 93.23 % viable buds.  

 In the case of variant 4-N100P120K120, increase 

in bud viability is due to applying complex NPK 

fertilizers; here we obtained 2.07 % increase as 

compared with the control variant. The highest 

percentage of viable buds was obtained in variant 

V5N0P120K120 , which was fertilized with phosphorus 

and potassium. The increase was 3.3 % as compared 

with the control variant. 

 
Table 4  

Mean values of bud viability for variety Italian Riesling in the experimental years 2010 to 2012 

VARIET

Y 
VARIANT 

2010 

% 

2011 

% 

2012 

% 

MEAN 

% 

DIFF FROM 

CONT% 
Significance 

 

Italian 

Riesling 

 

 

V1- foliar (Ct) 91.5 86.5 87.6 88.53 - - 

V2N100P0K0 92.3 85.2 85.7 87.73 -0.80 - 

V3N100P120K0 94.0 85.3 85.8 88.36 -0.17 - 

V4N100P120K120 96.8 87.4 88.4 90.86 +2.33 * 

V5N0P120K120 97.8 88.6 89.6 92.00 +3.47 ** 

DL 5%= 1.85  %           DL 1%= 2.60 %                    DL 0.1%= 4.26% 
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When comparing the results for the three experimental 

years for Italian Riesling, we can notice a similarity 

with the other two varieties under research: the highest 

percentage of viable buds was recorded in 2010, 

followed by the percentage in 2012 and then by the one 

in 2011. The experimental variants V4N100P120K120 and 

V5N0P120K120 presented significantly positive 

differences from the control variant, and distinctly and 

significantly positive differences respectively.    

  It is worth noting that the best viability was 

recorded for Pinot Noir variety, followed by Fetească 

Neagră and Riesling Italian. Among all varieties under 

study, the variants that were fertilized with phosphorus 

and potassium-based fertilizers have a higher 

percentage of viable nodes when compared with the 

control variant or with the variant where the only 

nutritive element added was nitrogen.

 
Table  5 

Mean yield per hectare obtained for variety Fetească Neagră from 2010 to 2012 

Variety Variant 

Yield kg/ ha 
Diff from 

CONTROL 
Significance 

2010 2011 2012 MEAN 
Relative 

value% 

 

Fetească 

Neagră 

 

 

V1- foliar (Ct) 8817 8054 8243 8371.33 100 - - 

V2N100P0K0 8822 8083 8313 8406.00 100.41 + 34.67 - 

V3N100P120K0 9205 8478 8515 8732.66 104.31 + 361.33 * 

V4N100P120K120 9397 8649 8693 8913.00 106.47 + 541.67 ** 

V5N0P120K120 8578 7845 8060 8161.00 97.48 - 210.33 - 

DL 5%=220.91 kg/ ha               DL 1%=425.22 kg/ ha                     DL 0.1%=739.57 kg/ ha 

 
The yield for Fetească Neagră variety in the 

experimental years 2010, 2011 and 2012 was as 

follows: variant V2, fertilized with 100 kg a.s. 

nitrogen/ha obtained a mean yield of 8406.0 kg/ha with 

an increase of 34.67 kg or 0.41 % more than the control 

variant with foliar fertilization. Nevertheless, 

statistically, the difference recorded is not significant. 

Variants V3  and V4 gave significantly positive 

differences from the control variant V1, and distinctly 

significantly positive respectively.  Variant V5, 

fertilized with 120 kg a.s. phosphorus and 120 kg a.s. 

potassium per hectare, gave a mean yield of 8161.0 

kg/ha, lower by 210.33 kg than the control variant, but 

the difference is not statistically significant.  

For Pinot Noir variety in the experimental 

years  2010 to 2012, the yield is as follows: variant V2 

had 1.37% increase as compared to the control, which 

was not significant from a statistic point of view. 

Variants V3 and V4 present very significantly positive 

differences as compared to the control; variant V5  

presents a loss of 1.48 % as compared to the control 

because of the lack of nitrogen; nevertheless, the 

difference is not assured statistically.

 

Table 6 

Mean yield per hectare obtained for variety Pinot Noir from 2010 to 2012 

Variety Variant 

Yield kg/ ha  

Diff from 

CONT 

 

Significance 2010 2011 2012 MEAN 
Relative 

value % 

 

Pinot 

Noir 

 

 

V1- foliar (Ct) 7130 7049 7115 7098.00 100.0 - - 

V2N100P0K0 7255 7128 7204 7195.66 101.37 + 97.66 - 

V3N100P120K0 7590 7260 7488 7446.00 104.90 + 348.0 *** 

V4N100P120K120 7810 7513 7790 7704.33 108.54 + 606.0 *** 

V5N0P120K120 7023 7000 7021 7014.66 98.82 - 83.34 - 

DL 5% = 104.89  kg/ ha           DL 1% = 245.58 kg/ ha             DL 0.1% = 315.66 kg/ ha 

 
In the case of Italian Riesling in the 

experimental years 2010 to 2012, the yield behaved as 

follows: as compared to the control, variant V2 showed 

increase, but not the difference is  assured statistically.  

For variants V3 and V4 we recorded 3.57 %, and 

respectively 5.35 % yield increase, and the statistic 

difference is significantly positive and distinct 

significantly positive, respectively. Variant V5 presents 

the smallest mean yield, namely 11469.0 kg/ha, with an 
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insignificant statistical difference as compared to the control variant. 

  

Table 7  

Mean yield per hectare obtained for variety Italian Riesling from 2010 to 2012 

Variety Variant 

Yield kg/ha  

Diff 

from 

CONT 

 

Signifi

cance 2010 2011 2012 MEAN Relative value% 

Italian 

Riesling 

 

 

V1- foliar (Ct) 12287 10372 12120 11593.00 100 - - 

V2N100P0K0 12359 10393 12169 11640.33 100.40 + 47.33 - 

V3N100P120K0 12701 10733 12588 12007.33 103.57 + 414.33 * 

V4N100P120K120 12864 11069 12710 12214.33 105.35 + 621.33 ** 

V5N0P120K120 12162 10250 11995 11469.00 98.93 - 124.00 - 

DL 5%=372.12 kg/ha                        DL 1%=603.27 kg/ha                         0.1%=1007.26 kg/ha 

 
In all three varieties under research, variant V4 

behaved best, due to the input of the three main 

macroelements, which led to a distinct significantly 

positive yield increase (Italian Riesling, Fetească 

Neagră) aned very significantly positive (Pinot Noir) as 

compared to the control variant V1.  Due to lack of 

nitrogen, variant V5 gave the smallest yields, but when 

compared statistically with the control variant, the 

differences are not assured statistically. 

For each of the varieties under research, we 

made determinations regarding the alcohol content, 

total acidity, residual sugar and anthocyanin 

pigmentation (for red wines), in order to check the 

quality of the wines obtained.   

Regarding varieties Fetească neagră, Pinot 

Noir and Italian Riesling, we noted that, in all 

experimental years, the variant fertilized with nitrogen 

and phosphorus gave the wine with higher alcohol 

content than that obtained from the control variant, 

while the variant fertilized with phosphorus and 

potassium gave the best quality wine. The climatic 

conditions over the experimental years were favourable 

for obtaining very good quality yields, but the year 

2012 favoured the best quality.

   

Table 8  

Determination of some wine parameters in Fetească Neagră variety 

VARIETY VARIANT 

PARAMETER DETERMINED 

Alcohol (%vol) 
Total Acidity 

g/l H2SO4 
Residual sugar (g/l) 

2010 2011 2012 2010 2011 2012 2010 2011 2012 

 

Fetească 

Neagră 

V1- foliar (Ct) 13.8 13.6 14.0 5.3 5.2 5.1 2.5 3.4 3.2 

V2N100P0K0 12.6 12.9 13.0 5.3 5.3 5.2 2.0 2.4 2.5 

V3N100P120K0 14.0 13.9 14.2 4.8 4.9 4.7 2.8 3.7 3.3 

V4N100P120K120 14.2 14.1 14.5 4.7 4.8 4.4 3.1 3.8 3.6 

V5N0P120K120 14.4 14.2 14.9 4.4 4.7 4.2 3.7 4.0 3.9 

 
Table 9 

Determination of some wine parameters in Pinot Noir variety 

VARIETY VARIANT 

PARAMETER DETERMINED 

Alcohol (%vol) 
Total Acidity 

g/l H2SO4 
Residual sugar (g/l) 

2010 2011 2012 2010 2011 2012 2010 2011 2012 

 

Pinot Noir 

V1- foliar (Ct) 13.7 13.5 13.8 5.4 5.3 5.2 4.1 4.4 3.6 

V2N100P0K0 13.3 13.0 13.5 5.4 5.6 5.4 3.9 3.9 3.5 

V3N100P120K0 13.8 13.5 14.0 4.9 5.0 4.8 4.2 4.8 3.9 

V4N100P120K120 14.0 13.8 14.3 4.8 4.9 4.5 4.5 5.1 4.2 

V5N0P120K120 14.1 14.0 14.6 4.5 4.8 4.3 4.7 5.4 4.5 
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Table 10 

Determination of some wine parameters in Italian Riesling variety  

VARIETY VARIANT 

PARAMETER DETERMINED 

Alcohol (%vol) 
Total Acidity 

g/l H2SO4 
Residual sugar (g/l) 

2010 2011 2012 2010 2011 2012 2010 2011 2012 

 

Italian 

Riesling 

 

V1- foliar (Ct) 12.7 12.4 12.9 5.5 5.4 5.2 3.2 5.2 2.7 

V2N100P0K0 12.5 12.0 12.5 5.5 5.7 5.5 3.0 4.9 2.4 

V3N100P120K0 12.9 12.8 13.0 5.0 5.1 5.0 3.4 5.5 3.1 

V4N100P120K120 13.1 12.9 13.3 4.9 5.0 4.6 3.8 6.0 3.5 

V5N0P120K120 13.5 13.1 13.6 4.6 4.9 4.4 3.9 6.2 3.8 

 

 
Table 11 

Determination of the quantity of anthocyanins (mg/l) in wine  

Variety 

Variant 

Feteasca Neagra Pinot Noir 

2010 2011 2012 2010 2011 2012 

V1- foliar (Ct) 172.30 164.49 173.25 123,47 113.14 124,45 

V2N100P0K0 187.96 178.38 188.30 138,90 120.54 
139.12 

 

V3N100P120K0 197.03 188.26 199.52 145.01 131.52 144.97 

V4N100P120K120 
179.22 

 
172.56 181.64 131,82 

120,32 

 
134,11 

V5N0P120K120 
165.37 

 
155.31 168.98 118,20 101,63 120,25 

 
For the varieties of red grapes under study, 

Fetească Neagră and Pinot Noir,  unilateral application 

of phosphorus and potassium determined an increase of 

the anthocyanin content.  The variant fertilized with all 

three elements, NPK, determined a slight increase in 

the anthocyanin content as compared with the control 

variant. In the case of the variant fertilized with 

phosphorus and potassium anthocyanin pigmentation 

dropped as compared with the control variant. Fetească 

Neagră variety presents higher anthocyanin content 

than Pinot Noir variety. Anthocyanin pigmentation was 

more intense in 2012 than in the other two 

experimental years.  

 

Conclusions 

 
The highest percentage of viable buds was 

recorded for Pinot Noir variety, the following was 

Fetească Neagră and then came Riesling Italian. For all 

three variants under research, the variants fertilized 

with phosphorus and potassium have a higher 

percentage of viable nodes as compared with the 

control variant or with the variant fertilized unilaterally 

with nitrogen.  

The yield obtained in variant V4 N100P120K120 

gave the highest values, due to the input of the three 

main elements, which led to a yield increase which was 

distinct, significantly positive in varieties Italian 

Riesling and Fetească Neagră and very significantly 

positive in Pinot Noir variety, as compared with the 

control variant V1- foliar fertilization. Because of the 

lack of nitrogen, variant V5N0P100K100 gave the smallest 

yields in all research years, but the limit differences 

recorded as compared with the control were not assured 

statistically. 

Regarding the quality of the wines obtained 

from the variants, it is worth noting that in all 

experimental years, the variant fertilized with nitrogen 

and phosphorus gave wines with higher alcohol 

contents than the control variant, while the best quality 

wine was obtained in the variant fertilized with 

phosphorus and potassium. 

Anthocyanin pigmentation was more intense 

in 2012 than in the other two experimental years, and 

Fetească Neagră variety presented higher anthocyanin 

content than Pinot Noir.  

The climate conditions over the experimental 

years were favourable for obtaining balanced yields 

from the point of view of their quality and quantity; 

nevertheless, year 2012 brought better quality.   
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