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Abstract       For reaching the objectives of the present research, we made 
experiments on the following wine varieties: Cabernet Sauvignon, Fetească 
Regală, Muscat Ottonel and on organic and mineral fertilizers. The aim was to 
establish the dependence between the means of increasing the yield, the 
fertilizers and the different varieties' capacity to use them, in order to obtain 
maximum efficiency in what quality and quantity are concerned.    
 The research was conducted in Recaş viticultural area. It focused on 
determining the influence of organic and mineral fertilization on the bud 
resistance and viability in the three varieties; determining the influence of 
fertilizers on the sugar content and total acidity of grapes; determining the 
grape yield in relation to differentiated treatment with organic and mineral 
fertilizers; determining the influence of fertilizers on the quality of wine. The 
biggest yields were obtained from Fetească Regală variety, followed by 
Muscat Ottonel and Cabernet Sauvignon. In what quality is concerned, 
Cabernet Sauvignon variety yielded wine with higher alcohol content than the 
other varieties under research.   
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Grapevine represents a long-term monoculture that 

brings about physical and chemical degradation of the 

soil, which is why fertilization is a very important 

technological process in the cultivation of grapevine. 

Application of a rational fertilization system that could 

lead to balance between growth and fructification, 

between quantity and quality, without side effects on 

the health and longevity of stocks and trunks is an 

objective for all grape growers (1,2,3). Nevertheless, 

this technology is different from one area to another, it 

cannot be applied everywhere the same way (4). This is 

why studies are needed for improving these 

technologic particularities in relation to different 

climates, soils and technologies grapevine is grown in.  

Given the fact that fertilizers are obtained with high 

energy consumption, the costs for their production and 

application are high. Therefore, grapevine fertilization 

is a technological sequence that needs to be very well 

known and that, despite the high number of studies 

performed so far, can still be perfected (5,6).  

 

 

 

 

Material and Method 

 
 The research was conducted on a private 

plantation Recaş viticultural area, during 2010, 2011 

and 2012. The varieties studied were Cabernet 

Sauvignon, Fetească Regală and Muscat Ottonel. These 

varieties were grafted on parent stock Berlandieri x 

Riparia Kober 5 BB. Distances at planting are 2 m 

between rows and 1.2 m within a row, thus resulting a 

density of 4166 stocks/ha. 

The variants were placed according to the 

randomised blocks method, each variant having 30 

stocks. The experimental variants were: V1- foliar 

fertilization,  chosen as control variant, V2  - organic 

fertilization with 20 t manure /ha applied in the first 

year, V3  -  mineral fertilization with N100P120K120, 

Fertilizers were applied annually. The ones with 

phosphorus and potassium were applied in autumn, 

after harvesting the grapes, by mixing them into the 

soil when the autumn ploughing was performed. The 

nitrogen-based fertilizers were applied before the 

spring ploughing.     

Foliar fertilization was applied according to the 

following plan: 
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Table 1 

Foliar fertiliser administration scheme 

PERIOD FERTILIZER DOSE 

Prefloral 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 

Ripeness 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% 

 

 
In February and March we assessed the viability of 

cane buds, for the purpose of determining the 

percentage of dead nodes. Based on this, we could 

establish the fruiting load left after pruning.   

 We collected ten canes in each variant, which 

were tied together and labelled. The end of the canes 

was kept in water in rooms with temperatures of 18-

20ºC for three or four days.  After that, the buds were 

sectioned longitudinally with a blade and then they 

underwent visual examination. The examiner marked 

in a table all viable buds with + and all dead buds with 

-. For each variant, the results were expressed 

percentually according to the relation: 

 

P% = (b x 100): a 

where:  

P%= percentage of dead nodes 

a  = total number of examined nodes  

b =   non-viable nodes. 

The quantity and quality of grape yield for 

each variant was analysed after the grapes were ripe 

and we harvested them. The data we obtained were 

processed and interpreted statistically by variance 

analysis.    

The grape samples were turned into wine 

which was then analysed for finding the values of 

certain parameters. The residual sugar was determined 

by Berthrand method, total acidity was obtained by 

titration with a solution of NaOH in the presence of 

phenolphthalein as an indicator. The alcohol content in 

wine was determined by ebulliometry.  

 

Results 
At the end of February in 2010, 2011 and 

2012, we performed the control of bud viability, for the 

purpose of determining the percentage of buds affected 

by the strong frosts during winter. The values of the 

minimum temperatures, the duration of the frosts, the 

physiological state of the rootstocks, the maintaining 

methods applied by humans, these are all important 

aspects that influence the percentage of dead buds. 

The research focused on finding the influence of 

mineral and organic fertilization on bud viability for 

varieties: Cabernet Sauvignon, Fetească Regală and 

Muscat Ottonel. 

In the experimental years 2010 to 2012, 

Cabernet Sauvignon variety presented a high 

percentage of viable buds, with the highest values in 

2010 (as in all experimental variants). The next best 

value was recorded in 2012, and then came 2011. 

Statistically, the difference in means calculator 

indicated insignificant values as compared with the 

control variant. 
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Table 2 

Mean value of bud viability for Cabernet Sauvignon variety in experimental years 2010 to 2012 

VARIETY VARIANT 
2010 

% 

2011 

% 

2012 

% 

MEAN 

% 

DIFF 

FROM 

CONTR% 

Signifi

cance 

 

Cabernet 

Sauvignon 

V1-foliar 

fertilization 

(Ct) 

93.78 87.93 92.17 91.29 - - 

V2- Manure 

20 t/ha 
93.22 87.46 92.05 90.91 - 0.38 - 

V3-

N100P120K120 
93.12 86.75 91.75 90.54 -0.75 - 

DL 5% =1.07 %                       DL 1% = 1.65 %                             DL 0.1% =2.14 % 

 
 Table 3 

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

VARIETY VARIANT 
2010 

% 

2011 

% 

2012 

% 

MEAN 

% 

DIFF 

FROM 

CONTR% 

Signifi

cance 

 

Fetească 

Regală 

V1-foliar 

fertilization 

(Ct) 

89.90 84.77 88.15 87.60 - - 

V2- Manure 

20 t/ha 
88.22 84.50 88.54 87.08 - 0.52 - 

V3-

N100P120K120 
89.88 84.21 87.98 87.35 - 0.25 - 

DL 5% = 0.71 %                   DL 1% =  1.32 %                                 DL 0.1% =2.13 % 

 
Fetească Regală variety presented high percentage of 

viable buds over all three experimental years, due to 

the fact that the temperatures did not drop below the 

limit of bud frost tolerance. After calculating the 

differences, we concluded that there were no 

significant differences from the control variant.

   

Table 4 

Mean value of bud viability for Muscat Ottonel variety in experimental years 2010 to 2012  

VARIETY VARIANT 
2010 

% 

2011 

% 

2012 

% 

MEAN 

% 

DIFF 

FROM 

CONTR% 

Signifi

cance 

 

Muscat 

Ottonel 

V1- foliar 

fertilization(Ct) 
88.45 82.90 87.28 86.21 - - 

V2- Manure 20 

t/ha 
87.66 82.78 87.18 85.87 - 0.34 - 

V3-N100P120K120 87.90 82.50 87.10 85.83 - 0.38 - 

DL 5% =0.39 %                                 DL 1% = 0.82 %                  DL 0.1% = 1.34 % 

 
If we compare the results obtained in the three 

experimental years for Muscat Ottonel variety, we can 

see similarities with the other two varieties under 

research, in that the highest percentage of viable buds 

was recorded in 2010, followed by 2012 and then by 

2011. As compared to the control variant V1, with 

foliar fertilization, we notice that neither variant V2, 

with organic fertilization, nor variant V3, with mineral 

fertilization, presented statistically significant 

differences. 

 It is worth noting that the best viability was 

recorded for variety Cabernet Sauvignon, followed by 

Fetească Regală and Muscat Ottonel. Bud viability had 

close values in all experimental variants, over all years. 

Both the variant with organic fertilization, and the one 

with mineral fertilization had a lower percentage of 

viable buds than the control variant. 
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Table  5 

Average yield per hectare obtained for Cabernet Sauvignon variety from 2010 to 2012 

 

Variety Variant 
Yield kg/ ha  

Relative 

value % 

 

Diff from 

CONTROL 

 

Significance 2010 2011 2012 MEAN 

 

Cabernet 

Sauvignon 

V1-foliar 

fertilization 

(Ct) 

9515.00 8110.00 9430.00 9018.33 100 - - 

V2- Manure 

20 t/ha 
9366.00 8089.00 9250.00 8901.66 98.70 - 116.67 - 

V3-

N100P120K120 
9838.00 8355.00 9710.00 9301.00 103.13 + 282.67 * 

DL 5% =  252.3 kg/ ha                DL 1% =  580.4 kg/ ha                     DL 0.1% = 932.1 kg/ ha 

 
Regarding variety Cabernet Sauvignon, 

variant V3 with mineral fertilization presents yield 

increase when compared to the control variant V1. The 

difference, of 3.13 %, is significantly positive from the 

point of view of statistics. The largest yield for 

Cabernet Sauvignon, of 9838.00 kg/ha, was obtained in 

2010 as a result of mineral fertilization.

   

Table 6  

Average yield per hectare obtained for Fetească Regală variety from 2010 to 2012 

Variety Variant 
Yield kg/ ha  

Relative 

value % 

 

Diff from 

CONTROL 

 

Significance 2010 2011 2012 MEAN 

 

Fetească 

regală 

V1- foliar 

fertilization(Ct) 
11361.00 10059.00 11152.00 10857.33 100 - - 

V2- Manure 20 

t/ha 
11075.00 9981.00 10960.00 10672.00 98.29 - 185.33 - 

V3-N100P120K120 11633.00 10167.00 11477.00 11092.33 102.16 + 235.00 * 

DL 5% = 228.1  kg/ ha           DL 1% = 501.3 kg/ ha                    DL 0.1% = 789.1 kg/ ha 

     

Muscat Ottonel variety presents 1.13% yield increase 

in the mineral fertilization variant, while the variant 

with organic fertilization gave yield increase that was 

1.33 % smaller than in the control variant with foliar 

fertilization. No statistic significance was revealed 

concerning the differences from the control variant V1. 

In 2010 we obtained 11633.00 kg/ha for variety 

Fetească Regală, and the mean of the experimental 

years indicates 2.16 % production increase when 

compared to the control. Variant V3-N100P120K120 

presents significantly positive differences from variant 

V1- foliar fertilization, chosen as control variant for the 

experiments, while variant V2- Manure 20 t/ha, does 

not present differences that are assured statistically.  

 For all three varieties under study, the mean values 

over the three experimental years indicate that the 

highest yield was obtained in the mineral fertilization 

variant, followed by the variant with foliar fertilization 

(the control variant), and the variant fertilized with 

manure came in the third place, with values close to the 

control. The highest yields were obtained from variety  

Fetească Regală, followed by Muscat Ottonel and 

Cabernet Sauvignon. 

Table 7 

Average yield per hectare obtained for Muscat Ottonel variety from 2010 to 2012 

Variety Variant 
Yield kg/ ha  

Relative 

value % 

 

Diff from 

CONTROL 

 

Significance 2010 2011 2012 MEAN 

 

Muscat 

Ottonel 

V1- foliar 

fertilization(Ct) 
11198.00 9244.00 11130.00 10524.00 100 - - 

V2- Manure 20 

t/ha 
11075.00 9183.00 10895.00 10384.33 98.67 - 139.67 - 

V3-

N100P120K120 
11374.00 9560.00 10995.00 10643.00 101.13 + 119.00 - 

DL 5% = 216.46 kg/ ha           DL 1% = 407.23 kg/ ha                    DL 0.1% = 790.54 kg/ ha 
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For each of the varieties under study, we 

performed determinations regarding the alcohol 

content, total acidity and residual sugar, in order to 

assess the quality of the wines thus obtained.  

For varieties Cabernet Sauvignon, Fetească 

Regală and Muscat Ottonel we noted that, in all 

experimental years, the variant with mineral 

fertilization gave very good quality wine, with higher 

alcohol content than the control variant. The climate 

conditions over the three research years were 

favourable for very good quality yields. From this point 

of view, year 2012 ranked first, followed by 2010 and 

2011. The highest alcohol content was obtained in 

variety Cabernet Sauvignon, followed by Fetească 

Regală and Muscat Ottonel.

 

Table 8 

Determination of some wine parameters in Cabernet Sauvignon 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 

 

Cabernet 

Sauvignon 

V1- foliar 

fertilization (Ct) 
13.6 13.4 13.7 4.4 4.8 4.0 5.38 5.66 5.76 

V2- Manure 20 

t/ha 
13.4 13.3 13.6 4.5 4.9 4.2 5.42 5.54 5.59 

V3-N100P120K120 13.7 13.6 13.9 4.2 4.5 4.0 5.01 5.77 5.81 

 
Table 9 

Determination of some wine parameters in Fetească Regală 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 

Regală 

V1- foliar 

fertilization (Ct) 
12.5 12.3 12.6 4.5 5.0 4.1 2.50 3.28 3.17 

V2- Manure 20 

t/ha 
12.3 12.2 12.5 4.6 5.1 4.3 2.67 3.14 3.26 

V3-N100P120K120 12.7 12.6 12.8 4.3 4.7 4.2 2.75 3.15 3.55 

 
Table 10 

Determination of some wine parameters in Muscat Ottonel 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 

 

Muscat 

Ottonel 

V1- foliar 

fertilization 

(Ct) 

12.0 11.9 12.2 4.6 5.1 4.2 33.36 33.11 33.92 

V2- Manure 20 

t/ha 
11.9 11.7 12.0 4.8 5.2 4.4 33.05 33.54 34.04 

V3-N100P120K120 12.2 12.0 12.3 4.5 4.8 4.4 34.12 34.25 33.70 

 

Conclusions 

 
The highest percentage of viable buds was 

recorded in Cabernet Sauvignon variety, followed by 

Fetească Regală and Muscat Ottonel. The variant with 

organic fertilization and the one with mineral 

fertilization, in all varieties, gave a smaller percentage 

of viable buds than the control variant with foliar 

fertilization.  

   The largest yield was recorded in the mineral 

fertilization variant, where varieties Cabernet 

Sauvignon and Fetească Regală gave significantly 

positive differences as compared to the control, while 

for Muscat Ottonel variety, the differences from the 

control V1 were insignificant. Variant  V1- with foliar 

fertilization follows, and then comes the variant 

fertilized with manure, for which the differences from 

the control are not assured statistically. The largest 

productions over all years of research were obtained in 

Fetească Regală variety, followed by Muscat Ottonel 

and Cabernet Sauvignon. 
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As for wine quality, we observed that, in all 

experimental years, the variant with mineral 

fertilization resulted in very good quality wine, with 

higher alcohol content than the control variant. The 

climatic conditions in the experimental years were 

favourable for obtaining very good quality yields; from 

this point of view, year 2012 ranked first, followed by 

2010 and then 2011, while Cabernet Sauvignon variety 

revealed 13.9% vol alcohol content.  
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