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Abstract       The research was carried out over three growing seasons with large 
climate variability, in a full maturity vineyard from the Recas Wineries. Vineyards 
are under conversion from conventional to organic grape production. Five wine 
grape varieties: Cabernet Sauvignon, Feteasca Neagra, Pinot Noir, Italian Riesling, 
and Chardonnay were studied in randomized design experimental plots concerning 
the soil management and fertilization in both conventional and organic systems. As 
organic viticulture in Romania is still at the beginning, the aim of the research was 
mainly to found the impact of vineyard management on economic indexes. The 
experimental plots for soil and fertilization management were: bare soil (C), 
herbicides, tillage +herbicides, mowing, and organic. Fertilization was also 
organized in several experimental plots like conventional (C), green manure, 
Fertilpolina, Humus Life Stallatico and Fertilpolina + Cropmax, respectively. For soil 
management, the differences between the plots were obvious; the control plot 
registered the highest grape production, but had a higher production cost and lower 
profit compared to the organic soil management plot, which although recorded 
lower grape productions, had higher economic indexes. There were also clear 
differences among the fertilized experimental plots; in the Fertilpolina + Cropmax 
and Fertilpolina experimental plots the grape production was charge at higher 
prices and registered the best economic indices.   
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In recent decades, concern for health and the 

environment conservation has increase around the 
world, and therefore organic crops are found on more 
large areas. Production methods, climate, and locations 
have a major impact on crop growth and development; 
for many reasons, the grapevine is one of the most 
suitable crops for organic growing [3]. The difference 
from conventional viticulture is the vineyard 
management; the balanced ecosystem maintenance in 
the vineyard also makes the difference. No chemicals 
are used to decrease the impact on the environment as 
much as possible [1]. Therefore, fertilization is done 
with humus, compost or other suppliers of organic 
nutrients, rather than with mineral fertilizers [9]. For 
powdery mildew only sulphur and copper treatments 
are used [5; 8]. 

When an intensively fertilized vineyard is 
converted to organic one, grapevine growth and grape 
production are expected to decrease, and less nitrogen-
rich tissues (canes, leaves and grapes) are developed 
[4]. For high quality wine these changes are welcome, 
due to the positive effect on quality components such 
as acidity, phenols, and anthocyanins [10]. 

 

Soil management in the organic vineyard is of 
major importance for the soil biodiversity conservation 
and fertility, while maintaining organisms and 
microorganisms in optimal balance, which favours the 
production of high quality organic grapes [7]. Soil 
management has high impact on the vineyard 
ecosystem, which is fundamental in organic crops [6]. 
In organic viticulture, the soil flora and fauna, the soil 
erosion more evident on the slopes as well as the 
physical and chemical characteristics of the soil are 
also important [1; 13; 15]. In organic farming, plant 
nutrition is achieved on the organic matter 
mineralization by soil microorganisms [10]. Several 
authors have reported adverse effects of copper on soil 
microbial biomass [11; 12; 14]. Beni and Rossi (2009) 
[2] observed that higher amounts of copper are 
cumulated after organic treatments compared with 
conventional ones. In fact, copper treatments are the 
only efficient fungicides allowed in organic viticulture.  
Moreover, Wightwick et al. (2010 [11] showed that 
copper accumulates mainly in the upper layers of the 
soil. 

 
 



 2 

Material and Method 
 

The research was carried out during 2016-
2018 growing seasons, in a vineyard from the Recas 
wine center, Petrovaselo area. The inter-row is 2.2 m, 
and 1 m between vines per row, with a density of 4545 
vines / hectare. Five varieties were studied: two 
varieties for superior white wines, Riesling Italian and 
Chardonnay respectively, and three varieties for 
superior red wines, Cabernet Sauvignon, Feteasca 
Neagra, and Pinot Noir respectively. Different soil 
management and nutrition was applied for each 
experimental plot, in organic and conventional 
systems. The soil management investigated were: V1 – 
bare soil (control), V2 - Herbicides, V3 – Weed control 
+ Herbicides, V4 - Mowing, V5 - organic system. 
Regarding the vineyard fertilization, were investigated, 
experimental plots like: V1 - Conventional 
Fertilization, V2 - Green manure, V3 - Fertilpolina, V4 - 
Humus Vita Stallatico, V5 - Fertilpolina + Cropmax. 
Conventional mineral fertilization was supplied with 
complex NPK - 15:15:15, in the amount of 600kg / 
hectare. As green manure, oats and common vetch 
mixture was used; after mowing during common vetch, 
the cover crops were soil incorporated. Fertilpolina was 

supply in 1000 kg / hectare amount; Cropmax was 
applied by 3 liters / hectare and Humus Vita Stallatico 
was applied in the amount of 2500 kg / hectare. The 
influence of experimental plots was evaluated for some 
economic indicators like: the production cost (lei /kg of 
grapes), the production cost (lei /ton of grapes), the 
value of production (lei / ha) and the profit. 
 
Results and Discussions 
 

A very important economic indicator is the 
cost price, which depends on a number of elements, 
such as the technology, the grape production, the cost 
of inputs, the cost of labour, the equipment 
productivity, etc [4]. Although it is a very important 
indicator, the cost price is not the only one that directly 
influences the profit, besides, the profit depends 
decisively on the retail price. Soil maintenance 
involves significant equipment and labour costs, with a 
high influence in the cost price fixing [7]. Depending 
on fuel consumption, the frequency of soil works, the 
complexity of the equipment for soil management, and 
last but not least, the climate variability from each 
growing season involves different expenditures. 

Table 1 
The influence of the soil maintenance on the grapes production cost  (average 2016-2018) 

Soil  
management 

Expenses for 
experimental plot  

(lei/ha) 

Total expenses 
 (lei/ha) 

Varieties Production cost  
(lei/kg grapes) 

Production cost  
(lei/ton grapes) 

Difference to 
control  
(lei/ton) 

 
 
 

Bare soil (C) 
2100 9467 

Italian Riesling  0.98 980  - 
Chardonnay 1.09 1092  - 

Feteasca Neagra 1.09 1085  - 
Cabernet Sauvignon 1.05 1052  - 

Pinot Noir 1.19 1195  - 
 
 

Herbicides 1000 8367 

Italian Riesling 0.90 899 -81 
Chardonnay 1.00 999 -92 

Feteasca Neagra 1.01 1012 -73 
Cabernet Sauvignon 0.97 965 -88 

Pinot Noir 1.11 1110 -85 
 
 

Weed control 
+ Herbicides 

1550 8917 

Italian Riesling 0.91 906 -74 
Chardonnay 1.00 1000 -92 

Feteasca Neagra 1.00 1004 -81 
Cabernet Sauvignon 0.96 966 -86 

Pinot Noir 1.12 1117 -78 
 
 

Mowing 617 7983 

Italian Riesling 0.91 911 -70 
Chardonnay 1.01 1010 -81 

Feteasca Neagra 1.02 1022 -63 
Cabernet Sauvignon 0.97 973 -79 

Pinot Noir 1.12 1123 -73 
 
 

Organic 1358 8725 

Italian Riesling 0.85 855 -125 
Chardonnay 0.95 945 -147 

Feteasca Neagra 0.95 949 -136 
Cabernet Sauvignon 0.92 915 -137 

Pinot Noir 1.06 1060 -135 
 

The average costs for each growing season are 
conclusive for the soil maintenance, because the level 
of precipitation was different from each year to 
another, and also had a complex and complete 

influence on the soil management in the vineyard. On 
average during the three growing seasons, the 
experimental plot with the highest costs was bare soil 
(2100 lei/ha), followed by experimental plot with soil 
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maintenance by weed control and herbicides (1550 
lei/ha) and the experimental plot with organic 
management (1358 lei/ha).In the mowed plot was 
found the lowest costs (617 lei/ha) in all varieties. The 
experimental plot expenses were directly reflected on 
the total expenses per hectare, which on average for the 
three growing seasons registered values between 7983 
lei/ha for the mowed plot, and 9467 lei/ha in the bare 
soil plot.  

The highest production costs during the 
growing seasons was recorded for all varieties, in the 
control plot, with limits between 0.98 lei / kg for the 
Italian Riesling, and 1.19 lei / kg for the Pinot Noir 
variety. Regarding the production cost per ton of 
grapes, the bare soil plot also registered the highest 
values, between 980 lei / ton of grapes for the Italian 
Riesling variety, and 1180 lei / ton of grapes for the 
Pinot Noir variety. On average during growing seasons, 
the organic system recorded the lowest production 
costs, due to the values recorded in 2018, although in 
2016 and 2017 the mowed plot was more efficient with 
lower cost of production. In Petrovaselo vineyard, the 
organic system of soil maintenance proved to be a 
viable option, which although doesn’t have the lowest 
costs per hectare, determined during the three growing 
seasons, the lowest production costs, achieving, 
compared to the control, significant financial economy, 
between 125 lei/ton for the Italian Riesling variety, and 
147 lei/ton for Chardonnay. 

Analyzing the results from three growing 
seasons, was observed that for all varieties 
conventional fertilization registered the lowest 
production costs, with limits between 819 lei/ton, for 
the Italian Riesling variety, and 1095 lei/ton, for the 
Pinot Noir variety. Green manure fertilization proved 
to be the least efficient, because all varieties recorded 
the highest production costs. In this experimental plot, 
the ton of Italian Riesling grapes cost was 1035.9 lei, 
and 1468 lei for the Pinot Noir variety. In all varieties, 
the differences to the control for the production cost 
were obvious. For the Italian Riesling variety, the 
differences to the control ranked between 45.7 lei/ton, 
for fertilization with Hummus Vita Stallatico, and 
216.9 lei/ton, for the plot with cover crops. 

In the Chardonnay variety, the highest 
differences from the control were registered in the 
experimental plot with cover crops, of 247.3 lei/ton, 
followed by the plot fertilized with Fertilpolina, 205.2 
lei/ton, and Fertilpolina + Cropmax, 122.3 lei/ton. The 
Pinot Noir variety registered the largest differences 
compared to the control plot, with limits between 76.7 
lei/ton, for the Hummus Vita Stallatico plot, and 373.4 
lei/ton, in the experimental plot with cover crops. 
Among all experimental plots, the most efficient for 
grape production cost proved to be conventional 
fertilization, for all varieties. 

Table 2 
The influence of the fertilization system on the price of grapes (average 2016-2018) 

Variety Fertilization 
Grape 

production 
(kg/ha) 

Expenses for 
experimental plots  

(lei/ha) 

Total 
expenses 
 (lei/ha) 

Costs of 
production 

(lei/ton grapes) 

Difference to 
control 

Italian Riesling  

Conventional (C) 11009 1650 9017 819.0 - 
Green manure 9235 2200 9567 1035.9 216.9 

Fertilpolina 9635 2000 9367 972.2 153.1 
Humus Vita Stallatico 9386 750 8117 864.8 45.7 
Fertilpolina+Cropmax 10635 2600 9967 937.2 118.1 

Chardonnay 

Conventional (C) 9934 1650 9017 907.7 - 
Green manure 8283 2200 9567 1155.0 247.3 

Fertilpolina 8417 2000 9367 1112.8 205.2 
Humus Vita Stallatico 8558 750 8117 948.4 40.8 
Fertilpolina+Cropmax 9677 2600 9967 1029.9 122.3 

Feteasca neagra 

Conventional (C) 9395 1650 9017 959.7 - 
Green manure 7794 2200 9567 1227.4 267.7 

Fertilpolina 8414 2000 9367 1113.2 153.5 
Humus Vita Stallatico 8175 750 8117 992.9 33.1 
Fertilpolina+Cropmax 8779 2600 9967 1135.3 175.6 

Cabernet 
Sauvignon 

Conventional (C) 9580 1650 9017 941.2 - 
Green manure 8034 2200 9567 1190.8 249.6 

Fertilpolina 8682 2000 9367 1078.9 137.7 
Humus Vita Stallatico 8406 750 8117 965.6 24.4 
Fertilpolina+Cropmax 8996 2600 9967 1107.9 166.7 

Pinot noir 

Conventional (C) 8233 1650 9017 1095.2 - 
Green manure 6514 2200 9567 1468.6 373.4 

Fertilpolina 7295 2000 9367 1284.0 188.8 
Humus Vita Stallatico 6926 750 8117 1171.9 76.7 
Fertilpolina+Cropmax 7539 2600 9967 1322.0 226.8 
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The organic-fertilized plots with Hummus 
Vita Stallatico, and Fertilpolina + Cropmax had results 
close to those with conventional fertilization. These 
costs were determined by the low price of the 
fertilization plot with Hummus Vita Stallatico, and by 
the positive influence on the grape production, in the 
Fertilpolina + Cropmax fertilized-plot. The more 
favourable the climate conditions from growing season, 
the lower the difference for production cost between 
the plots. The significant rate of soil management 
expenses from the total expenses per hectare, have 
influence on income as well. The expenses limitation 
for soil management, less machines and equipments 
passes, soil tillage performed in optimum time, can 
decrease the total expenses and increase the income. 

On average, in all varieties, the highest value 
of grape production was assigned for the organic plot 
of soil maintenance. Besides the favourable influence 

of organic maintenance on the grape production and 
income, very important was the higher retail price of 
organic grapes. 

The higher production value per plot and 
hectare had limits among 28694 lei, for the 
Chardonnay and 40448 lei, for the Cabernet Sauvignon 
variety. The Feteasca Neagra variety ranked the second 
with the grape production value of 37875 lei. The 
income in the organic plot registered higher values in 
red varieties compare with white ones; the income was 
influenced also by the different retail price of grapes. 
The highest income ranked as follows: Cabernet 
Sauvignon, Feteasca Neagra and Italian Riesling. 
Organic soil maintenance compared to the control plot 
registered significant differences for income per 
hectare for all grape varieties, with limits between 7503 
lei, in the Pinot Noir variety, and 10382 lei, in the 
Italian Riesling variety.  

 
Table 3 

The influence of the soil maintenance on the income (average 2016-2018) 

Experimental plot 
Total expenses 

(lei/ha) 
Varieties 

Production value 
(lei/ha) 

Income 
(lei/ha) 

Diference to control 
(lei/ton) 

Bare soil (C) 

 

Riesling Italian 22927 13233 - 
Chardonnay 19847 10183 - 

Feteasca Neagra 29633 19873 - 
Cabernet Sauvignon 31891 22108 - 

Pinot Noir 25370 15652 - 
 
 

Herbicides 

 

Riesling Italian 21291 12713 -520 
Chardonnay 18447 9897 -286 

Feteasca Neagra 27028 18393 -1480 
Cabernet Sauvignon 29830 21168 -940 

Pinot Noir 23407 14808 -844 
 
 

Tillage + 
Herbicides 

 

Riesling Italian 22260 13123 -110 
Chardonnay 19432 10323 140 

Feteasca Neagra 29152 19946 73 
Cabernet Sauvignon 30994 21770 -338 

Pinot Noir 24604 15443 -209 
 
 

Mowing 

 

Riesling Italian 20671 12483 -751 
Chardonnay 18079 9917 -267 

Feteasca Neagra 26210 17967 -1907 
Cabernet Sauvignon 29421 21147 -962 

Pinot Noir 22574 14367 -1286 
 
 

Organic 

 

Riesling Italian 32663 23615 10382 
Chardonnay 28694 19685 9502 

Feteasca Neagra 37875 28775 8902 
Cabernet Sauvignon 40448 31323 9215 

Pinot Noir 32199 23155 7503 
 

At the opposite was situated the experimental 
plots of soil maintenance by mowing, which although 
required the lowest expenses per hectare, had the 
lowest production value and income. In the mowed 
plots the highest production values  were obtained by 
the varieties: Cabernet Sauvignon, Feteasca Neagra and 
Pinot Noir. 

Bare soil ranked second in most varieties, both 
for production value and income. This ranking was 

determined by the higher expenses, but also by the 
lower price of retail price of grapes. In bare soil plots 
the income varied between 10183 lei / ha, in 
Chardonnay and 22108 lei / ha, in Cabernet Sauvignon 
variety. 

It should be noted that the soil maintenance by 
tillage and herbicides, registered higher income 
compared to the control, in both Chardonnay and 
Feteasca Neagra varieties.  
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Weed control with herbicides, like mowing 
plots, had lower production value and income 
compared to the control. The differences compared to 
the control were significantly negative, reaching up to -
1480 lei / ha, for the Feteasca Neagra variety.  

During 2016-2018 growing seasons, in all 
varieties were registered high grape production and 
income with very similar ranking of the experimental 
plots. The Italian Riesling variety registered production 
values between 22018 lei / ha, in the conventional 
fertilization, and 31905 lei / ha, in the plot fertilized 
with Fertilpolina + Cropmax. High production values 
were also recorded in the Fertilpolina and Hummus 
Vita Stallatico experimental plots. Regarding the 
income, the most successful plots were Fertilpolina + 
Cropmax, with 21938 lei / ha, followed by Hummus 
Vita Stallatico, with 20041 lei / ha, and Fertilpolina, 
with 19538 lei / ha. All the experimental plots 
registered significant higher income differences 

compared to the control, with limits between 5137 lei, 
in the green manure fertilized plot, and 8937 lei, in the 
Fertilpolina + Cropmax fertilized plot.  

In the Chardonnay variety, the production 
value had limits between 19868 lei/ha for the 
conventional fertilized plot and 29031 lei/ha in the 
Fertilpolina +Cropmax fertilized plot. Fertilpolina and 
Hummus Vita Stallatico green manure fertilized plots 
had grape production high and close to each other. The 
income in Chardonnay variety during growing seasons 
2016-2018 had limits between 10851 lei / ha, in the 
conventional fertilized plots, and 19064 lei / ha, in 
Fertilpolina + Cropmax plot. All the organic fertilized 
plots had significant higher income compare to the 
control in the Chardonnay variety; the differences were 
registered in the Fertilpolina + Cropmax plots, 
followed by Hummus Vita Stallatico and Fertilpolina 
experimental plots.  

 
Table 4 

The influence of the soil fertilization on the vineyard income (average 2016-2018) 

Variety Experimental plot  
Production 

(kg/ha) 
Grape production value 

(lei/ha) 
Income 
(lei/ha) 

Difference to 
control 

Italian Riesling  

Conventional (C) 11009 22018 13001 - 
Green manure 9235 27705 18138 5137.0 

Fertilpolina 9635 28905 19538 6537.0 
Humus Vita Stallatico 9386 28158 20041 7040.0 
Fertilpolina+Cropmax 10635 31905 21938 8937.0 

Chardonnay 

Conventional (C) 9934 19868 10851 - 
Green manure 8283 24849 15282 4431.0 

Fertilpolina 8417 25251 15884 5033.0 
Humus Vita Stallatico 8558 25674 17557 6706.0 
Fertilpolina+Cropmax 9677 29031 19064 8213.0 

Feteasca neagra 

Conventional (C) 9395 28185 19168 - 
Green manure 7794 31176 21609 2441.0 

Fertilpolina 8414 33656 24289 5121.0 
Humus Vita Stallatico 8175 32700 24583 5415.0 
Fertilpolina+Cropmax 8779 35116 25149 5981.0 

Cabernet 
Sauvignon 

Conventional (C) 9580 28740 19723 - 
Green manure 8034 32136 22569 2846.0 

Fertilpolina 8682 34728 25361 5638.0 
Humus Vita Stallatico 8406 33624 25507 5784.0 
Fertilpolina+Cropmax 8996 35984 26017 6294.0 

Pinot noir 

Conventional (C) 8233 24699 15682 - 
Green manure 6514 26056 16489 807.0 

Fertilpolina 7295 29180 19813 4131.0 
Humus Vita Stallatico 6926 27704 19587 3905.0 
Fertilpolina+Cropmax 7539 30156 20189 4507.0 

 
During 2016-2018, the Feteasca Neagra 

variety had high grape production, and very good retail 
price for grapes. The production values varied between 
28185 lei/ha, in the conventional fertilized plot, and 
35116 lei/ha, in the Fertilpolina + Cropmax plot. The 
high production values also influenced the income, 
which in the Feteasca neagra variety, in almost all 
experimental plots exceeded 20,000 lei /ha. The highest 

income was achieve by the Fertilpolina + Cropmax 
plots with 25149 lei / ha, followed by Hummus Vita 
Stallatico, 24583 lei / ha, and Fertilpolina, 24289 lei / 
ha. The income differences compared to the control for 
Feteasca neagra were very significant, with limits 
between 2441 lei, for green manure fertilized plots, and 
5981 lei, for the Fertilpolina + Cropmax fertilized plot. 
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The Cabernet Sauvignon variety, recorded the 
highest production values per hectare, in all 
experimental plots; Fertilpolina + Cropmax organic 
fertilized plot ranked the first with 35984 lei / ha, 
followed by Fertilpolina fertilized plot  with 34728 lei / 
ha, and Hummus Vita Stallatico  with 33624 lei / ha. 
The high  production values per hectare led to highest 
income, with limits between 26017 lei / ha, at the 
Fertilpolina + Cropmax fertilized plot and 19723 lei/ha, 
for the conventional fertilized plot. It should be noted 
the high income registered for the organic fertilized 
plots, which overpass the control with differences 
between 6294 lei/ha, for the Fertilpolina fertilized plot, 
and 2846 lei, for the green manure fertilized plot. 

For the Pinot Noir variety, even the organic 
fertilized plots had lower grape production compared to 
the control, the higher retail price of grapes provide 
higher production values, with limits between 26056 
lei /ha, for the green manure fertilized plots, and 30156 
lei / ha, in Fertilpolina + Cropmax fertilized plot.  

The lower grape production of Pinot noir 
variety also led to lower income compared to the other 
varieties, with values between 15682 lei / ha, in the 
conventional fertilized plot, and 20189 lei / ha, in the 
Fertilpolina + Cropmax fertilized plot. 
 
Conclusions 
 

The fertilization system is applied differently 
depending on the cultivated variety, the cultivation 
area, and the climate variability. Due to the great pedo-
climatic and soil diversity from vineyard area, it is not 
possible to elaborate a universal fertilization diagram. 
In organic viticulture, the fertilization has certain 
restrictions, imposed by the rules of the organic 
agriculture. The soil management in the vineyards 
influences the wine quality, soil conservation, weed 
control, soil supply with nutrients, water supply, 
biodiversity to control pests and availability of 
resources (water, nutrients) which are very important to 
control the vigour of the vine and vines development. 

As regards the production expenses, the bare 
soil in the Petrovaselo vineyard is not the most 
indicated, due to the significant high level of expenses 
for the experimental plot and grape production, 
compared with other experimental plots. Due to the 
desire of the vineyard owners to totally switch to 
organic viticulture, the most indicated options for soil 
management are: organic soil maintenance, by 
alternating the bare soil inter-rows with those with 
cover crops for green manure, and also soil 
maintenance by mowing.  

Although the organic fertilized plots had 
higher cost prices compared to conventional 
fertilization, the higher income was obtained due to the 
retail price of grapes and wine. During research, 
organic fertilization produce lower yields than the 
control, however, due to the higher retail prices of 
organic grapes, all organic plots in all varieties 

overpass the control, for both the production value and 
the income per hectare. The differences from the 
control were significant in all varieties, reaching in 
certain plots values over 8000 lei. For the value of the 
grape production and income, in the Petrovaselo 
vineyard the most recommended organic fertilized 
plots were, Fertilpolina + Cropmax, followed by 
Hummus Vita Stallatico and Fertilpolina. 
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