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Abstract       Research was carried out in the vineyard of the Didactic Station-
Banat University of Agricultural Sciences and Veterinary Medicine of 
Timişoara, in 2011-2013 period and focused on different variants of soil 
maintenance with the aim to identify the most efficient variants of soil 
maintenance in terms of enforcement costs, the economic factor being in the 
last time a major factor that decide on the holding efficiency. Were studied two 
grape varieties from different groups: Burgundy variety for superior red wines, 
and Silvania variety with a medium ripening from table grape varieties. 
Average costs at Burgundy variety per research cycle ranged from 6, 400 
lei/ha at variants V1 and V7 and 7,150 lei/ha at V5 variant, with a variants 
average of 6,721 lei/ha. Is noted that the highest annual costs per ha, was on 
variant with the highest percentage of manual labor. At Silvania variety, annual 
maintenance costs were higher than in Burgundian variety, ranging from 
6,900 lei/ha in the variants V1 and V7 and 7,650 lei /ha in the V5 variant.   
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In any business, financial performance is essential 

because of it depending the production cycle 

resumption and continuation the holding business. In 

viticulture, due to high annual costs per ha, financial 

performance is very important. 

Most soils from vineyards are anthropogenic, 

poorly structured, with low humus content and reduced 

capillary porosity. On such lands, proper execution and 

optimum time of soil tillage is very important. [2, 1]. 

Literature [4, 5] highlighted the advantages and 

disadvantages of using different soil maintenance 

systems in vineyards. 

Dobrei et al. (2005) [3] have studied over 

several years, the influence of soil tillage at several 

local varieties in wine areas from Recaş, Minis and 

Buziaş. Maintenance systems used were bare soil, raw 

middles herbicides treatment, through grassing strips 

and using green manure. As a result of their research, 

they have concluded that using grassy strips is effective 

in well-fertilized vineyards and normal weather 

conditions. 

In a Merlot vineyard from Sacrameno County, in an 

experiment conducted by the Ingels et al. (2005) [6] 

have been used five methods of soil maintaining raw 

middles (perennial grasses, green manure crops, annual 

clover, mixed grain and bare soil). The wines obtained 

in variants with raw middles cover crops were more 

aromatic, although on the production was not found 

positive or negative influences. 

 

 

Materials and Methods 

 
Researches were conducted in the vineyard of 

the Didactic Station - University of Agricultural 

Sciences and Veterinary Medicine of Banat Timişoara, 

among 2011-2013. 

The vineyard floor management was different 

in several experimental variants, as follows: V1 – row 

middles herbs and grasses strip, bare soil by tillage 

undervine (tractor and adjustable offset rotary tiller); 

V2 – bare soil by tillage floor between vines (cultivator) 

+ herbicides treatment undervine; V3 – row middles 

bare soil by tillage (cultivator) + bare soil by tillage 

undervine (tractor and adjustable offset rotary tiller); 

V4 - row middles soil ripping (tractor and ripper) + bare 

soil by tillage undervine (tractor and adjustable offset 

rotary tiller); V5 – raw middles herbs and grasses strip 

+ manual hoeing undervine; V6 - bare soil by tillage 

middles row (tractor and rotary hoe) + rotary hoe 

undervine (tractor and adjustable offset rotary tiller); 

V7 – raw middles herbs and grasses strip + herbicides 

treatment undervine. 

Were studied two grape varieties from different groups: 

Burgundy variety for superior red wines, and Silvania 

variety from table grape varieties with a medium 

ripening. We aimed to identify the most efficient 

variants of soil maintenance in terms of enforcement 

costs, the economic factor being decisively in the last 

time on the vineyard holding efficiency. Was calculated 

the production increase and value of production growth 

rate as a result of soil maintenance in the experimental 
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variants. Finally we calculated the most important 

economic indicator, the profit, which represents the 

difference between production value obtained and 

expenses. 

 

 

Results and Discussions 

 
A very important issue of the economic efficacy in 

viticulture is the expenses optimizing. A significant 

percentage of annual expenses are the cost of soil 

maintaining (tables 1-6 and charts 1-6).

 

Table 1 

Average costs of production in relation to variants and research period in Burgundy variety 

Variant Total costs/ha 

(Lei) 

Soil maintenance expenses 

Lei/ha % of total 

expenditure 

V1 – row middles herbs and grasses strip, bare soil by tillage 

undervine (tractor and adjustable offset rotary tiller) 

6400 900 14.06 

V2 – bare soil by tillage floor between vines (cultivator) + 

herbicides treatment undervine 

6850 1350 19.70 

V3 – row middles bare soil by tillage (cultivator) + bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 

6850 1350 19.70 

V4 - row middles soil ripping (tractor and ripper) + bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 

6700 1200 17.91 

V5 – raw middles herbs and grasses strip + manual hoeing 

undervine 

7150 1650 23.07 

V6 - bare soil by tillage middles row (tractor and rotary hoe) + 

rotary hoe undervine (tractor and adjustable offset rotary tiller) 

6700 1200 17.91 

V7 – raw middles herbs and grasses strip + herbicides treatment 

undervine 

6400 900 14.06 

Mean (Control) 6721.42 1221.42 18.17 

 
At Burgundy variety the average annual cost 

per research cycle ranged from 6400 lei/ha to variants 

V1 and V7 and 7150 lei/hectare in V5 variant, with 

variants averaging of 6721 lei/ha. It is noted that the 

highest annual expenditure per hectare was at the 

variant with the highest percentage of manual labor. 

Of the total annual expenditure, soil 

maintenance costs ranged from 900 lei/ha to variants 

V7 and V1 and 1650 lei/ha in V5 variant, in which soil 

was manual hoeing undervine. Variant V6 that gave the 

highest grape yield, with complete mechanization of 

soil maintenance by rotary hoe row middles and 

undervine, required an expenditure of 1,200 lei/ha.

 

Table 2 

Average costs of production in relation to variants and research period in Silvania variety 

Variant Total 

costs/ha 

(Lei) 

Soil maintenance expenses 

Lei/ha % of total 

expenditure 

V1 – row middles herbs and grasses strip, bare soil by tillage undervine 

(tractor and adjustable offset rotary tiller) 

6900 900 13,04 

V2 – bare soil by tillage floor between vines (cultivator) + herbicides 

treatment undervine 

7350 1350 18,36 

V3 – row middles bare soil by tillage (cultivator) + bare soil by tillage 

undervine (tractor and adjustable offset rotary tiller) 

7350 1350 18,36 

V4 - row middles soil ripping (tractor and ripper) + bare soil by tillage 

undervine (tractor and adjustable offset rotary tiller) 

7200 1200 16,66 

V5 – raw middles herbs and grasses strip + manual hoeing undervine 7650 1650 21,56 

V6 - bare soil by tillage middles row (tractor and rotary hoe) + rotary hoe 

undervine (tractor and adjustable offset rotary tiller) 

7200 1200 16,66 

V7 – raw middles herbs and grasses strip + herbicides treatment undervine 6900 900 13,04 

Mean (Control) 7221,42 1221,42 16,91 

 
In variants V7 and V1, which recorded the 

lowest expenditure, row middles were maintain with 

herbs and grasses strips while undervine soil was 

processed with rotary hoe or herbicides treatment was 

applied, these works being able to perform fully 

automatic. These two variants can be an alternative for 
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soil maintenance for some areas or some years with 

sufficient water resources, especially on light soils, 

which otherwise are enriched in organic matter. 

Costs of soil maintenance, of the total annual 

expenditure, ranged from 14.06% for variants V1 and 

V7 and 23.07% for V5 variant, which required manual 

hoeing.

 

 

Fig. 1 Average costs of production in relation to variants and research period in 

Burgundy variety
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For Silvania which is a grape variety for fresh 

consumption, annual maintenance costs were higher 

than the Burgundian variety, ranging from 6900 lei/ha 

in variants V1, V7 and 7650 lei/ha in the variant V5. 

Additional costs are due to more pruning and 

maintenance throughout the growing season, necessary 

for table grape varieties.

 

Fig. 2 Average costs of production in relation to variants and research period in 

Silvania variety
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The costs tillage in Silvania variety had a sliding scale 

of variants and absolute values identical to those in 

Burgundy variety. Soil maintenance expenses 

expressed as a percentage of total annual expenditure is 

slightly lower than in Burgundian variety due to the 

reporting to higher annual costs. Soil maintenance 

expenditures in Silvania variety ranged from 13.04% to 

variants V1, V7 and 21.56% for V5 variant.  

Another very important aspect of financial 

performance is the yield value and production increase. 

Scientific researches continuously search variants that 

provide a higher production increase per hectare. 

For the Burgundy variety (Table 3) production 

value was very different among variants, ranging 
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between 17,484 lei /ha in V7 variant and 22342 

lei/hectare in V6 variant. 

High values of the production increase, close to those 

of variant with maximum values were recorded also in 

V3 variant with 21,484 lei/ha and V4 with 21,364 

lei/ha.

Table 3 

Production value and the increase of production in Burgundy variety (the average 2011-2013) 

Variant Average 

production  

(kg / ha) 

Production 

increase 

(kg / ha) 

Price 

(Lei/kg) 

Production 

value / ha (lei) 

Value of 

production 

growth rate (lei) 

 9548 - 447 2 19096 -894 

V1 – row middles herbs and grasses 

strip, bare soil by tillage undervine 

(tractor and adjustable offset rotary 

tiller) 

10027 32 2 20054 64 

V2 – bare soil by tillage floor between 

vines (cultivator) + herbicides treatment 

undervine 

10742 747 2 21484 1494 

V3 – row middles bare soil by tillage 

(cultivator) + bare soil by tillage 

undervine (tractor and adjustable offset 

rotary tiller) 

10682 687 2 21364 1374 

V4 - row middles soil ripping (tractor 

and ripper) + bare soil by tillage 

undervine (tractor and adjustable offset 

rotary tiller) 

9055 -940 2 18110 -1880 

V5 – raw middles herbs and grasses 

strip + manual hoeing undervine 
11171 1176 2 22342 2352 

V6 - bare soil by tillage middles row 

(tractor and rotary hoe) + rotary hoe 

undervine (tractor and adjustable offset 

rotary tiller) 

8742 -1253 2 17484 -2506 

V7 – raw middles herbs and grasses 

strip + herbicides treatment undervine 
9995 - 2 19990 - 

Mean (Control)      

 

 

Fig. 3 Production value and the increase of production in Burgundy variety

 (the average 2011-2013) 
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Average value of production per variants and 

research cycle was of 19,990 lei/ha. To determine as 

accurate as possible the efficiency of variants 

concerning the increased value of production, a 

comparison with their average was made. From this 

point of view, results have been lower for the variants 

V7, V5 and V1, while the other variants showed 

superior results. 

The highest value of production increase was 

recorded for V6 variant of 2,352 lei/ha, followed by 

variant V3 – 1,494 lei/ha and V4 variant with 1,374 

lei/ha. 

For Silvania variety, value of production per hectare 

recorded superior results than Burgundian varietal due 

to both higher price marketing of table grapes than 

wine grapes and to the higher production potential of 

this variety. 

 

 
The highest value of production was recorded for 

variant V6 with 34,761 lei/ha, and the lowest in variant 

V7 - 27,303 lei/ha, with an average on variants of 

31,470 lei/ha. The highest growth rate of production 

value, was obtained in variants V6 of 3,291 lei/ha, 

followed by V4 variant - 2253 lei/ha and V3 variant of 

2,211 lei/ha. Sliding scale of variants concerning the 

value of production per hectare, increase of production 

and value of production growth rate was identical to 

that of the Burgundy variety.

 

Table 4 

Production value and the increase of production in Silvania variety (the average 2011-2013) 
Variant Average 

production  

(kg / ha) 

Production 

increase 

(kg / ha) 

Price 

(Lei/kg) 

Production 

value / ha (lei) 

Value of 

production 

growth rate (lei) 

V1 – row middles herbs and grasses strip, bare 

soil by tillage undervine (tractor and adjustable 

offset rotary tiller) 

10054 -436 3 30162 -1308 

V2 – bare soil by tillage floor between vines 

(cultivator) + herbicides treatment undervine 
10602 112 3 31806 336 

V3 – row middles bare soil by tillage 

(cultivator) + bare soil by tillage undervine 

(tractor and adjustable offset rotary tiller) 

11227 737 3 33681 2211 

V4 - row middles soil ripping (tractor and 

ripper) + bare soil by tillage undervine (tractor 

and adjustable offset rotary tiller) 

11241 751 3 33723 2253 

V5 – raw middles herbs and grasses strip + 

manual hoeing undervine 
9621 -869 3 28863 -2607 

V6 - bare soil by tillage middles row (tractor 

and rotary hoe) + rotary hoe undervine (tractor 

and adjustable offset rotary tiller) 

11587 1097 3 34761 3291 

V7 – raw middles herbs and grasses strip + 

herbicides treatment undervine 
9101 -1389 3 27303 -4167 

Mean (Control) 10490 - 3 31470 - 
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The most important indicator of financial performance 

activity is without a doubt the profit obtained, which 

represents the difference between the production 

obtained and expenses. From this point of view, in both 

varieties, in all experimental variants was recorded 

profit realized. 

 

 

 
For the Burgundy variety, profit per hectare ranged 

from 10,960 lei in V5 variant, and 15,642 lei in V6, 

with an average of 13,268 lei per hectare. The highest 

values of profit per hectare were obtained in variants 

with fully automatic soil tillage.
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Table 5 

The gross profit obtained on the experimental variants in Burgundy variety 

 (the average 2011-2013) 

Variant 

Average 

production 

( kg/ha ) 

Production 

value/ha (Lei) 

Total expenses / 

ha (Lei) 

Gross profit  

(lei / ha) 

V1 – row middles herbs and grasses strip, bare 

soil by tillage undervine (tractor and adjustable 

offset rotary tiller) 

9548 19096 

6400 

12696 

V2 – bare soil by tillage floor between vines 

(cultivator) + herbicides treatment undervine 
10027 20054 

6850 
13204 

V3 – row middles bare soil by tillage 

(cultivator) + bare soil by tillage undervine 

(tractor and adjustable offset rotary tiller) 

10742 21484 

6850 

14634 

V4 - row middles soil ripping (tractor and 

ripper) + bare soil by tillage undervine (tractor 

and adjustable offset rotary tiller) 

10682 21364 

6700 

14664 

V5 – raw middles herbs and grasses strip + 

manual hoeing undervine 
9055 18110 

7150 
10960 

V6 - bare soil by tillage middles row (tractor 

and rotary hoe) + rotary hoe undervine (tractor 

and adjustable offset rotary tiller) 

11171 22342 

6700 

15642 

V7 – raw middles herbs and grasses strip + 

herbicides treatment undervine 
8742 17484 

6400 
11084 

Mean (Control) 9995 19990 6721,42 13268,58 

 

 

 

 

 
 

 

In recent years characterized by lack of rainfall in 

weather conditions from Timisoara, variants of soil 

maintenance through grassing recorded lower values of 

profit per hectare, compared with variants in which 

tillage soil. 
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Table 6 

The gross profit obtained on the experimental variants in Silvania variety (the average 2011-2013) 

Variant 

Average 

production 

( kg/ha ) 

Production 

value/ha (Lei) 

Total 

expenses / ha 

(Lei) 

Gross profit  

(lei / ha) 

V1 – row middles herbs and grasses strip, bare 

soil by tillage undervine (tractor and adjustable 

offset rotary tiller) 

10054 30162 

6900 

23262 

V2 – bare soil by tillage floor between vines 

(cultivator) + herbicides treatment undervine 
10602 31806 

7350 
24456 

V3 – row middles bare soil by tillage (cultivator) 

+ bare soil by tillage undervine (tractor and 

adjustable offset rotary tiller) 

11227 33681 

7350 

26331 

V4 - row middles soil ripping (tractor and ripper) 

+ bare soil by tillage undervine (tractor and 

adjustable offset rotary tiller) 

11241 33723 

7200 

26523 

V5 – raw middles herbs and grasses strip + 

manual hoeing undervine 
9621 28863 

7650 
21213 

V6 - bare soil by tillage middles row (tractor and 

rotary hoe) + rotary hoe undervine (tractor and 

adjustable offset rotary tiller) 

11587 34761 

7200 

27561 

V7 – raw middles herbs and grasses strip + 

herbicides treatment undervine 
9101 27303 

6900 
20403 

Mean (Control) 10490 31470 7221,42 24248,58 

 

 

 

 
 

At the Silvania variety due to higher price of 

grapes sold, profit per hectare recorded higher values 

than Burgundy variety, in all experimental variants. 

Profit ranged between 20,403 lei/ha for variant 7 and 

27,561 lei/ha for variant 6, with average on variants of 

24,248 lei/ha. 

 

Conclusions 

 
The most important indicator of financial 

performance of an activity is certainly the profit 

realised, which represents the difference between the 

production and expenses. From this point of view, in 

both varieties, in all experimental variants was get 

profit. The highest values of profit per hectare were 

obtained from variants where soil tillage have been 

made fully automatic. 

At the Burgundy variety the average costs per 

research cycle ranged from 6,400 lei/ha at V1 and V7 

variants and 7150 lei/ha at V5 variant, with a variants 

average of 6,721 lei/ha. It was found that the highest 

annual expenses per hectare were done into the variant 



 164 

with the highest rate of manual labor. Additional costs 

are due to more pruning and maintenance throughout 

the growing season, necessary for table grape varieties. 

In the Silvania variety, variants sliding scale 

by the amount of profit is identical to the Burgundy 

variety, which indicates that the soil tillage are very 

important and have the same influence on the 

production, and hence on the profit, both for table and 

wine varieties. 
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