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ABSTRACT. Wine soils from the country's 
main vineyards contain 0.05-0.25 g total  
per 100 g soil, 0.9-20 mg /100 g soil 
and 6.5-36 mg /100 g soil. The amount 
of fertiliser that the plant will use - the 
degree of use - depends on the age of the 
stumps, the type of rootstock and the 
planned production. Acting as a factor for 
the intensification of production, mineral 
fertilisers, used as a complement to organic 
fertilisation, contribute not only to 
maintaining and increasing soil fertility but 
also to the quantitative and qualitative 
growth of production. Since the natural 
reserves of nutrients are limited, the 
application of natural and mineral fertilisers, 
scientifically based and differentiated 
according to the concrete pedoclimatic 
conditions, is of particular importance from 

an ecological and economic point of view. 
The research undertaken highlighted that the 
use of chemical fertilisers, in different 
dosages and ratios, favourably influenced the 
accumulation of sugar in the must for both 
varieties, with values that were between 178 
g/L sugars for the Aligote variety and 170.7 
g/L for Feteasca alba. The	 -  relationship 
positively influenced the accumulation of 
sugars for both varieties, 177.4 g/L sugars 
for the Aligote variety and 171.3 g/L for 
Feteasca alba. 
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INTRODUCTION 

 

Research from the specialized 
literature refers to the effects induced by 
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the application of fertilizers and their 
most accurate sizing, to the 
establishment of the most appropriate 
ratios between ,  and , in this sense 
developing mathematical models for 
agrochemical optimisation of the soil 
and the plant. 

The vine extracts variable amounts 
of primary macroelements from the soil 
for its specific consumption (Khalil, 
2020). They are translocated in the 
vegetative apparatus and influence a 
series of metabolic processes, with the 
final result being quantitative and 
qualitative production. 

In general, the qualitative and 
quantitative differences in the primary 
metabolites of the grapevine are 
influenced by a multitude of factors, 
including temperature, pH, soil type and 
agricultural practises, specifically 
fertilisers, etc. (Cuadros-Inostroza et al., 
2016). 

For the formation of the different 
components of the harvest, Davidescu 
and Davidescu (1992) cited optimal 
ratios as : : : sugar – 0.3:1:1; acidity 
– 1.5:1:1.5; colour (pigments) – 0.3:1:1; 
vitamins – 3:1:1.5; flavor – 0.7:1:1. 

Nitrogen nutrition of vines is one of 
the most widespread fertilisation 
practises in vineyards (Miliordos et al., 
2022). Nitrogen intensifies vegetative 
growth and berry development, but in 
excess, it favours fruiting and worsens a 
series of wine quality attributes, in 
conditions of  and  insufficiency 
(King et al., 2014). In the last decades, it 
has been necessary to introduce 
alternative practises for the management 
of phosphorus-based fertilisers, 
especially to improve the availability of 
phosphorus forms in the soil and to 
reduce, as much as possible, the 

administration of phosphate fertiliser 
(Cao et al., 2021). Phosphorus 
contributes to increasing the number of 
grapes per shoot, and potassium 
improves grapes in carbohydrates and 
shoots in starch (El Kersh et al., 2022). 
Calcium gives the wine the characteristic 
bouquet, the richness in sugar and the 
frothiness, sulfur accelerates the ripening 
and iron increases the production and 
gives colour to the wine (Lăcătusu, 
2006). 

The study undertaken brings 
information about how different dosages 
and ratios of nutritional elements 
manage to influence the sugar content of 
the must in two varieties of wine specific 
to the studied area and in well-defined 
agro-eco-pedological conditions. 

 
MATERIALS AND METHODS 

 

The research was done in the Iasi 
vineyard, the Sorogari viticultural centre, on 
a plot of land occupied by vines of the 
Aligote and Feteasca alba varieties, 
belonging to a family association. The 
Sorogari wine centre is located (on the map 
at 47° 13' North, 27° 35' East) in the 
Depression of the Jijia-Bahlui rivers, in its 
southern part, which is part of the Iasi 
vineyard, along with other centres such as 
Copou, Bucium-Tomesti, Uricani and 
Comarna. In general, in this vineyard, 
ripening conditions are ensured for grapes 
from the ripening of the grapes takes place 
between September 1-15 (IV ages) and 
sometimes for those with late and very late 
ripening ages, a fact demonstrated by the 
value of the global heat balance, which 
stands for a multi-year period at the value of 
3237.0 oC. 

For wine grapes in Romania, the IV 
ripening period, also called the pre-normal 
period, meets a global thermal balance 
between 2600 and 3000 degrees Celsius. In 
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the case of the analysed surface, this limit is 
slightly exceeded. 

The Feteasca alba and Aligote varieties 
were chosen for this study due to their fairly 
wide adaptability to climate and soil 
conditions; the Iasi vineyard, of which the 
Sorogari wine centre is a part, is located at 
the northern limit of wine production in 
Romania (Figure 1). 

The research area was 0.5 ha and is 
part of a larger pedological unit, that is fully 
occupied by vines.  

The climatic changes that have taken 
place in the last decade have caused these 

values to widen their scope, with direct 
repercussions on the evolution of 
quantitative and qualitative production for 
this northeastern area of Romania (Zaldea, 
2021). 

For three years, simple fertilisers were 
used in various dosages and ratios, namely 
ammonium nitrate, concentrated 
superphosphate and 50 % potassium salt. 

The optimal economic dose, called the 
full dose, was established based on the levels 
of nitrogen and phosphorus, potash supply of 
the soil (accessible forms) and the expected 
harvest. 

 

  
a 

 
b 
 

Figure 1 - Position of the area under study (a. Iasi County; b. Aroneanu commune,  
where the Sorogari wine centre is located) 
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Two sets of dosages were used, half of 
the optimal dose - called the 0.5 dose level - 
and dosages one and a half times higher than 
the optimal dosages - called the 1.5 dose 
level, for each individual element. Thus, the 
0.5 dose level consisted of 50 kg/ha N 25 
kg/ha and 90 kg/ha ; the level 1 dose 
consisted 100 kg/ha , 50 kg/ha , 180 
kg/ha ; 1.5 dose level consisted 50 kg/ha 

, 75 kg/ha , 270 kg/ha . 
The combination of fertilising elements 

was used to investigate how single elements 
or in binary or ternary combination induced 
the supply of sugars in grape must. 

The soil under study was a 
mesocalcareous cambic chernozem (poorly 
leached or decarbonated), loamy-clay, 
developed on loessoid deposits, uncovered 
and unirrigated. 

The determined chemical composition 
of the soil was: pH ( ): 6.9 - 7.4, neutral 
to moderately alkaline reaction; a nitrogen 
index (IN) with values of 3.38 - 3.48, placing 
the soil in the category of those with 
insurance medium in nitrogen; poor-medium 
in mobile phosphorus (< 108 ppm P-AL); 
and normal in mobile potassium (< 400 ppm 
K-AL).  

The analysis methods and techniques 
for the soil samples were as follows: 
- pH in aqueous extract, potentiometric 
method; SR EN 16192:2012, SR EN ISO 
10523:2012. 
- Humus content, Walkley-Black method, 
modified Gogoașa; STAS 7184/21-82, SR 
EN 16192:2012. 

-  content, phenoldisulfonic acid 
method, colorimetric dosage; STAS 7184/7-
87; SR ISO 14255:2000. 
- AL content, Egner-Riehm-Domingo 
method, colorimetric dosage; STAS 7184/7-
87; SR EN 16192:2012. 
- AL content, Egner-Riehm-Domingo 
method, dosage by flame photometry, STAS 
7184/7-87; SR EN 16192:2012. 
- determination of sugar content in must 
samples – The method from the OIV 
Collection AS-311-02-GLUFRU. 

 
RESULTS AND DISCUSSION 

 

The use of chemical fertilisers in 
different dosages leads to a variation in 
the concentration of sugar in the must, 
for both varieties of grapes studied 
(Table 1, Table 2, Figure 2). 

In the Aligote grape variety (Table 
1), the average of the study years 
indicated different sugar concentration 
values for the three levels of the dosages 
of fertilisers used. The Level 0.5 dose 
led to the achievement of a sugar content 
of 173.5 g/L, a value superior to the 
control, not statistically guaranteed. The 
Level 1 dose of fertilisers, in optimal 
quantities, ensures a concentration of 
175.9 g/L (distinctly significant value), 
and the use of fertilisers in maximum 
dosages (Level 1.5) ensures a 
concentration of 178.0 g/L sugar (very 
significant). 

 

Table 1 - The influence of the dose on the sugar concentration (g/l) in the Aligote variety 

Dose kg s.a./ha Sugar (g/L) 
% Compared to 

Control 
Differences Significance 

0 control 171.7 100.00 control  
0.5 Dose 173.5 101.0 1.8  
1 Dose 175.9 102.4 4.2 xx 
1.5 Dose 178.0 103.6 6.3 xxx 
LDS 5 % 2.0    
LDS 1 % 2.9    
LDS 0.1 % 4.2    

x = significant endorsement; xx = distinctly meaningful; xxx = very significant 
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For the Fetească albă grape variety, 
the administration of fertilisers in 
increasing dosages ensures, for all three 
dosage levels, statistically guaranteed 
sugar concentration values (Table 2). 
The administration of fertilisers in 
minimum dosages (Level 0.5) leads to 
the achievement of a sugar concentration 
of 167.6 g/L, superior to the control by 
1.3 g/L, a statistically significant value. 

At the level of applying the optimal 
dosages (Level 1), the concentration of 
sugar in the must increases compared to 
the previous version by 2.1 g/L, reaching 
169.4 g/L (very significant). The 
maximum dosages administered (Level 
1.5) achieved a sugar increase of 4.7 g/L 
compared to the unfertilised control, 
respectively, a concentration of 170.7 
g/L sugar (very significant). 

 
 
Table 2 - The influence of the dose on the sugar concentration (g/l) in the Feteasca alba variety 

Dose kg s.a./ha  Sugar (g/L) 
% Compared to 

Control 
Differences Significance 

0 control 166.0 100.0 control  
0.5 Dose 167.6 100.9 1.3 x 
1 Dose 169.4 102.0 3.4 xxx 
1.5 Dose 170.7 102.8 4.7 xxx 
LDS 5 % 1.5    
LDS 1 % 2.1    
LDS 0.1 % 3.1    

x = significant endorsement; xx = distinctly meaningful; xxx = very significant 
 
 

 
ecological 
dosages 

optimal 
dosages 

maximum 
dosages 

 

Figure 2 - The influence of the fertiliser dose on the concentration of sugar 
in the must (g/L) in the Aligote and Feteasca alba varieties 
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The concentration of sugar in must 
also varies with the fertilising elements 
applied unilaterally or in complex 
(Figure 3). It can be seen that for the 
Aligote variety (Table 3), the use of the 

 binary complex achieves the highest 
sugar content, value of 177.4 g/L with an 
increase of 0.5 g/L, compared to the 
ternary complex fertilisation 
( 	variant – control) with a sugar 
concentration of 176.9 g/L. The sugar 
contents decrease, compared to the 
control version fertilised in a ternary 
complex, in the following order: the 
unilateral application of phosphorus 
leads to a sugar concentration of 175.2 
g/L and the fertilisation only with 
potassium to an accumulation of 174.3 

g/L. The same assessment can be made 
in the case of the Fetească albă variety 
(Table 4). Fertilisation of the  type 
leads to higher sugar accumulations than 
the control, namely a sugar 
concentration of 171.3 g/L, which was 
0.8 g/L more than the  fertilisation 
variant (with 170.5 g/L). The sugar 
content decreases gradually. Unilateral 
administration of K achieves a sugar 
concentration of 167.9 g/L, and 
phosphorus administered alone leads to 
accumulations of 167.8 g/L. Binary 
combinations in which nitrogen 
participates lead to a decrease in sugar 
concentration (  with 167.7 g/L and 	with 167.4 g/L). 

 

 
Figure 3 - The influence of the combination of fertilising elements on the concentration 

of sugar in the must in the Aligote and Feteasca alba varieties 
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Table 3 - The influence of the combination of nutrients 
on the sugar concentration (g/L) to the Aligote variety 

Combination 
Nutritional Elements 

Sugar (g/L) 
% Compared to 

Control 
Differences  

 control 176.9 100.00 control  
  173.7 98.19 -3.2  
  173.4 98.02 -3.5  
  177.4 100.28 0.5  

  172.7 97.63 -4.2  
  175.2 99.04 -1.7  
  174.3 98.53 -2.6  

LDS 5 % 1.0    
LDS 1 % 1.3    
LDS 0.1 % 1.7    

 

Table 4 - The influence of the combination of nutrients 
on the sugar concentration to the Feteasca alba variety 

Combination 
Nutritional Elements 

Sugar (g/L) 
% Compared to 

Control 
Differences  

 control 170.5 100.0 control  
  167.7 98.36 -2.8  
  167.4 98.18 -3.1  
  171.3 100.47 0.8  

  166.7 97.77 -3.8  
  167.8 98.42 -2.7  
  167.9 98.48 -2.6  

LDS 5 % 0.8    
LDS 1 % 1.1    
LDS 0.1 % 1.4    

 
CONCLUSIONS 

 

The undertaken research brings 
information about the evolution of the 
sugar content in the must through the 
administration of dosages and reports of 
fertilising elements for two grape 
varieties, specific to the studied area and 
in well-defined agro-eco-pedological 
conditions. 

The quality of the must, through 
the studied index, with regard to, he 
content in sugars, is also influenced by 
the dose of fertilisers used and by the 
fertilising element or the combination of 
fertilising elements. 

The values of the content of sugars 
in must reach the specific level for both 
varieties. Sugar is controlled by the PK 
relationship, while the unilateral 
administration of fertilisers leads to 
decreases in this index. 

 
Author Contributions: (NLP, MV) 
conceptualization; (MV) methodology; 
(NLP, MV) analysis; (MV) investigation; 
(NLP, MV) resources; (MV, ELC) data 
curation; (NLP, MV) writing. (NLP, MV, 
ELC) review; (ELC) supervision. 
All authors declare that they have read and 
approved the publication of the manuscript 
in this present form. 

 



Paraschiv et al. 
 

 

300 

Funding: There was no external funding for 
this study. 

 

Conflicts of Interest: The authors declare 
that they have no known competing financial 
interests or personal relationships that could 
have appeared to influence the work reported 
in this paper. 

 
REFERENCES 

Cao, N.; Wang, J.; Pang, J.; Hu, W.; Bai, 
H.; Zhou, Z.; Meng, Y.; Wang, Y. 
Straw retention coupled with mineral 
phosphorus fertilizer for reducing 
phosphorus fertilizer input and 
improving cotton yield in coastal saline 
soils. Field Crops Research. 2021, 274, 
108309. 
https://doi.org/10.1016/j.fcr.2021.10830
9. 

Cuadros-Inostroza, A., Ruíz-Lara, S., 
González, E.; Eckardt, A.; Willmitzer, 
L.; Peña-Cortés, H. GC–MS metabolic 
profiling of Cabernet Sauvignon and 
Merlot cultivars during grapevine berry 
development and network analysis 
reveals a stage- and cultivar-dependent 
connectivity of primary metabolites. 
Metabolomics. 2016, 12, 39. 
https://doi.org/10.1007/s11306-015-
0927-z. 

Davidescu, D.; Davidescu, V. Horticultural 
Agrochemistry (in Romanian), 
Romanian Academy Publishing House, 
Bucharest, 1992. 

El Kersh, D.M.; Hammad G.; Donia S.M.; 
Farag A.M. A Comprehensive Review 
on Grape Juice Beverage in Context to 
its Processing and Composition with 

Future Perspectives to Maximize its 
Value. Food and Bioprocess 
Technology. 2022, 16, 1-23. 
https://doi.org/10.1007/s11947-022-
02858-5.  

Khalil, A.; Sharma, M.K.; Nazir, N.; Kumar, 
A.; Banday, S. A.; Malik, A. R.; Din, 
S.; Mushtaq, R. Effect of Fertilizers and 
Micronutrients on Physico-Chemical 
Aspects and Economics of Grapes Cv. 
Sahebi, International Journal of Current 
Microbiology and Applied Sciences, 
2020, 11, 3916-3922. 

King, P.D.; Smart, R.E.; McClellan, D.J. 
Vigour effects on Cabernet Sauvignon 
vine growth. Australian Journal of 
Grape and Wine Research. 2014, 20, 
234-246. 
https://doi.org/10.1111/ajgw.12080. 

Lăcătusu, R. Agrochemistry (in Romanian), 
Terra nostra Publishing House, 2006, 
384. 

Miliordos, D.E.; Kanapitsas, A.; Lola, D.; 
Goulioti, E.; Kontoudakis, N.; 
Leventis, G.; Tsiknia, M.; Kotseridis, 
Y. Effect of Nitrogen Fertilization on 
Savvatiano (Vitis vinifera L.) Grape and 
Wine Composition. Beverages. 2022, 8, 
29. 
https://doi.org/10.3390/beverages80200
29. 

Zaldea, G.; Nechita, A.; Damian, D.; Ghiur, 
A.D.; Cotea, V.V. Climate changes in 
recent decades, the evolution of the 
drought phenomenon and the impact on 
vineyards in North-eastern Romania. 
Notulae Botanicae Horti Agrobotanici 
Cluj-Napoca. 2021, 49, 12448. 
https://doi.org/10.15835/nbha49412448. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Academic Editor: Dr. Coroi Cara Irina 
 

Publisher Note: Regarding jurisdictional assertions in published maps and institutional affiliations ALSE 
maintain neutrality. 
 

 

© 2022 by the authors; licensee Journal of Applied Life Sciences and Environment, Iasi, 
Romania. This article is an open access article distributed under the terms and conditions 
of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0). 

 

http://creativecommons.org/licenses/by/4.0

