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Abstract       Researches were carried out in Timisoara Didactic Station 
vineyard in 2011 and 2012 and focused on the influence of different vineyard 
floor management on the yield quantity. 

It has been studied two grape varieties from different groups: 
Burgundy variety from superior red wines group and Silvania variety from 
table grape group with a medium maturation. 
Vineyard floor management variants were: V1 – row middles herbs and 
grasses strips, 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 – row middles herbs 
and grasses strips + manual hoeing undervine; V6 - bare soil by tillage row 
(tractor and rotary hoe) + rotary hoe undervine (tractor and adjustable offset 
rotary tiller); V7 – row middles herbs and grasses strips+ herbicides treatment 
undervine. Out of the seven types of vineyard floor management was 
intended to identify the most economically efficient, this being done by setting 
yield per hectare and per vine for the varieties studied in the years in which 
research was performed.   
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Soil tillage in viticulture is a very important 

technological step, with major effects on quantitative 

and qualitative, vines vegetation, and in the same time 

on soil agrochemical traits. Meanwhile tillage is a stage 

with a significant share in the annual maintenance costs 

of a vineyard. Soil tillage are classified according to 

the frequency of their application and after their depth 

running .Depending on their frequency, tillage can be 

annual and periodical. [3] 

Tillage aim is to maintain loose soil to a depth 

of 0-20 cm, avoiding water loss, weed control and soil 

biological activity.  Periodical tillage aimed to 

loosening soil at a depth of 30-45 cm in the active root 

area, contribute to the root system regeneration, 

hardpan breaking up and to the improvement of the 

vine nutrition. [1] 

Choosing the most suitable system of 

vineyard floor management (row middles, undervine, 

and turn around the plantation) is a major issue on 

which depends preservation or increasing soil fertility, 

improvement or deterioration of physical, chemical and 

biological traits, securing water from the soil and weed 

control [4]. 

Irrespective of the maintenance performed, 

the main purpose is, to avoid competition for light, 

water and nutrients, especially in the case of young 

vineyards (up to three or four years) after the 

establishment [2]. 

 

Material and Method 
 

The material used in the study consisted of 

two grapes varieties, one for grape table and one for 

grape wine, on which has been applied different types 

of floor management. The research was carried out in 

the vineyard of the BUASVM Didactic Station from 

Timisoara in 2011 and 2012. 

The experimental variants consist of different 

ways of carrying out the soil tillage, 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);  
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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. 

 

Results 

  
In the first experimental year 2011, when 

grape yield/ha was evaluated, in the Burgundy variety 

(Table 1) variant V6 has shown a superior production 

(1132 kg), very significant higher compared to the 

control. In this experimental variant soil was 

maintained with bare soil by tillage middles row 

(tractor and rotary hoe) + rotary hoe undervine (tractor 

and adjustable offset rotary tiller). Using row middles 

bare soil by tillage (cultivator) and bare soil by tillage 

undervine (tractor and adjustable offset rotary tiller) –

V3, for vineyard floor management in Burgundy variety, 

brought a distinct significantly higher production (732 

kg) compared to the control. 

Variant with the lowest grapes yield in 2011 

was that in which were used raw middles herbs and 

grasses strip and herbicides treatment undervine (V7), 

the difference being highly significant negative 

compared to the control (-209 kg grapes / ha). 

Neither the experimental variant in which 

floor management was raw middles herbs and grasses 

strip associated with  manual hoeing undervine (V5) 

has brought good results, giving a grape yield per 

hectare distinctly significant lower compared with the 

control (- 869 kg). 

 Although using the middles row herbs and 

grass strips generally results in an improvement in the 

quality of the grapes, due to the accumulation of 

increased amounts of sugars in the berries, because of 

the decrease, to a certain limit, of the vigor and 

production of grape vines. The benefits of using the 

middles row system maintenance of soil, it seems to be 

"wiped out" by plant species from the grass strips that 

are competing for water and nutrients with the vine, 

competitiveness which is influenced by climate, 

especially precipitation and root system of vines 

absorption capacity for water and nutrients. 

In 2012, the situation was similar to the previous year 

in which in the experimental variants were obtained the 

highest and respectively lowest production of grapes.

 

Table 1 

Crop yields in Burgundy variety in 2011 

No. Variant/floor management 
Yield Difference from 

control (kg / ha) 
Significance 

kg/ha % 

1 
V1 - row middles herbs and grasses strip, bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 
9673 95.7 -430 - 

2 
V2 – bare soil by tillage floor between vines (cultivator) + 

herbicides treatment undervine 
10123 100.2 +20 - 

3 

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

soil by tillage undervine (tractor and adjustable offset 

rotary tiller) 

10835 107.2 +732 ** 

4 

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

soil by tillage undervine (tractor and adjustable offset 

rotary tiller) 

10725 106.1 +622 * 

5 
V5 – raw middles herbs and grasses strip + manual hoeing 

undervine 
9234 91.44 -869 00 

6 

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

hoe) + rotary hoe undervine (tractor and adjustable offset 

rotary tiller) 

11235 111.2 +1132 *** 

7 
V7 – raw middles herbs and grasses strip + herbicides 

treatment undervine 
8894 88.0 -1209 000 

8 Mean (Control) 10103 100 -  

DL 5%       495.3               DL 1%    662.6               DL 0,1%  1024.7 

 

Thus, in the experimental version where the 

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

and rotary hoe undervine (tractor and adjustable offset 

rotary tiller) (V6) has achieved a 10743 kg/ha yield, 

with 1187 kg more than the control, which means a 

very significant difference. 

Yields distinctly significant positive compared 

to control were obtained for variants in which row 

middles were bare soil by tillage (cultivator) and bare 
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soil by tillage undervine (tractor and adjustable offset 

rotary tiller) (V3) or with the ripper (V4) on row 

middles. 

On the other hand, as in the previous year, 

using raw middles herbs and grasses strip associated 

with herbicides treatment undervine (V7 ) has led in 

grape variety Burgundy to lower yields in 2012, 

namely 8312 kg, lower with -1244 kg compared to the 

control, which means a very significant negative 

difference. 

Neither variant in which raw middles herbs and grasses 

strip were associated  manual hoeing undervine(V5) 

was not achieved a much better yield compared to the 

control, with less than 1100 kg of grapes per hectare, a 

difference distinctly significant negative.

 

Table 2 

Crop yields  in Burgundy variety in 2011 

No. Variant/floor management 
Yield Difference 

from control 

(kg / ha) 

Significance 
kg/ha % 

1 

V1 - row middles herbs and grasses 

strip, bare soil by tillage undervine 

(tractor and adjustable offset rotary 

tiller) 

9045 94.6 -511 0 

2 

V2 – bare soil by tillage floor between 

vines (cultivator) + herbicides 

treatment undervine 

9583 100.3 +27 - 

3 

V3 – row middles bare soil by tillage 

(cultivator) + bare soil by tillage 

undervine (tractor and adjustable 

offset rotary tiller) 

10340 108.2 +784 ** 

4 

V4 - row middles soil ripping (tractor 

and ripper) + bare soil by tillage 

undervine (tractor and adjustable 

offset rotary tiller) 

10412 108.9 +856 ** 

5 
V5 – raw middles herbs and grasses 

strip + manual hoeing undervine 
8456 88.5 -1100 00 

6 

V6 - bare soil by tillage middles row 

(tractor and rotary hoe) + rotary hoe 

undervine (tractor and adjustable 

offset rotary tiller) 

10743 112.4 +1187 *** 

7 
V7 – raw middles herbs and grasses 

strip + herbicides treatment undervine 
8312 86.9 -1244 000 

8 Mean (Control) 9556 100 -  

DL 5%       505.2                    DL 1%    693.3                            DL 0,1%       1178.9 

 
Analyzing the influence of different vineyard 

floor management systems row middles of vines, and 

undervine, on the grapes yield in Silvania variety 

(Table 3) in the first experimental year 2011, it was 

found that in variants in which middles row were bare 

soil by tillage (tractor and rotary hoe) (V6) or row 

middles bare soil by tillage (cultivator) (V3), were 

obtained relatively good yields, with more than 1,077 

kg / ha and, respectively, 708 kg / ha grapes compared 

with control - differences which are distinctly 

significant. For this grape variety variants in which for 

row middles maintenance were use grasses strips, 

grape yields were lower. 

In the variant in which row middles grass 

strips have been associated with the herbicides 

treatment, the difference in yield was very significantly 

negative, respectively less than 1361 kg compared with 

the control. 

When the row middles with grasses strips was 

associated with undervine manual hoeing, was obtain a 

yield with less than 862 kg  compared with control, a 

negative distinctly significant difference. 

In the second year of research in Silvania 

variety, yields obtained depending on variant of the 

soil maintenance were very similar to the former year 

(Table 4). 

And this year a very significantly higher yield 

compared to the control was obtained in the variant in 

which middles row were bare soil by tillage (tractor 

and rotary hoe) and rotary hoe undervine (tractor and 

adjustable offset rotary tiller).
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Table 3 

Crop yields in Silvania variety in 2011 

No. Variant/floor management 
Yield Difference from 

control (kg / ha) 
Significance 

kg/ha % 

1 
V1 - row middles herbs and grasses strip, bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 
10165 96.2 -400 - 

2 
V2 – bare soil by tillage floor between vines (cultivator) + 

herbicides treatment undervine 
10673 101.0 +108 - 

3 

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

soil by tillage undervine (tractor and adjustable offset 

rotary tiller) 

11346 107.4 +708 ** 

4 

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

soil by tillage undervine (tractor and adjustable offset 

rotary tiller) 

11225 106.2 +660 * 

5 
V5 – raw middles herbs and grasses strip + manual hoeing 

undervine 
9703 91.8 -862 00 

6 

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

hoe) + rotary hoe undervine (tractor and adjustable offset 

rotary tiller) 

11642 110.2 +1077 ** 

7 
V7 – raw middles herbs and grasses strip + herbicides 

treatment undervine 
9204 87.1 -1361 000 

8 Mean (Control) 10565 100 -  

DL 5%        501.3                    DL 1%     674.2                       DL 0.1%     1099 

 

Ripper the soil on row middles and bare soil 

by tillage undervine (tractor and adjustable offset 

rotary tiller), brought a distinctly significant yield 

compared to the control (+895 kg). In addition, a 

distinctly significant higher yield (+697) was obtained 

when on the row middles was used bare soil by tillage 

(cultivator) and bare soil by tillage undervine (tractor 

and adjustable offset rotary tiller) (V3). 

Raw middles grass cover, associated either with 

herbicides treatment or with manually hoeing, have 

confirmed also in the variety Silvania, that is not a 

viable solution which can lead to obtaining good yields 

of grapes. If the grass strips were accompanied by 

herbicides treatments, grape yield was lower with 1422 

kg than control, a highly significant statistically 

negative difference. 

 

Table 4 

Crop yields in Silvania variety in 2012 

No. Variant/floor management 
Yield Difference from 

control (kg / ha) 
Significance 

kg/ha % 

1 
V1 - row middles herbs and grasses strip, bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 
9523 94.9 -505 0 

2 
V2 – bare soil by tillage floor between vines (cultivator) + 

herbicides treatment undervine 
10148 101.2 +120 - 

3 

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

soil by tillage undervine (tractor and adjustable offset 

rotary tiller) 

10725 106.9 +697 ** 

4 

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

soil by tillage undervine (tractor and adjustable offset 

rotary tiller) 

10923 108.9 +895 ** 

5 
V5 – raw middles herbs and grasses strip + manual hoeing 

undervine 
9185 91.6 -839 00 

6 

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

hoe) + rotary hoe undervine (tractor and adjustable offset 

rotary tiller) 

11093 110.6 +1065 *** 

7 
V7 – raw middles herbs and grasses strip + herbicides 

treatment undervine 
8602 85.8 -1422 000 

8 Mean (Control) 10028 100 -  

DL 5% 487.4                   DL 1%     658.1                  DL 0,1%     998.6 
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Neither the association of row middles grass 

strips with undervine manually hoeing has resulted in a 

much higher yield of grapes in 2012, when the 

difference of 839 kg was distinctly significant less 

compared to the control. 

As regards the yield per vine, in 2011, the first 

year of research, it was found that different vineyard 

floor management systems had a variable influence on 

the grape yield per vine in Burgundy variety (Table 5). 

The higher yield per vine was obtained in the 

variant  where the soil is bare by tillage middles row 

(tractor and rotary hoe) associated with rotary hoe 

undervine (tractor and adjustable offset rotary tiller) 

(V6), with an additional 0.25 kg compared to the 

control, a difference highly statistical significant (p<0. 

1%). 

A relatively good yield was also achieved in the variant 

in which is used the row middles bare soil by tillage 

(cultivator) + bare soil by tillage undervine (tractor and 

adjustable offset rotary tiller) difference of 0.16 kg 

compared to the control being distinctly significant. In 

the variant in which was used raw middles herbs and 

grasses strip and herbicides treatment undervine has 

been obtained the lowest yield of grapes per vine, 1.96 

kg, with 0.26 kg less than the control, a highly negative 

significant differences. 

 

Table 5 

Yield per vine in Burgundy variety in 2011 

No. Variant/floor management 
Yield 

kg/vine 

Difference from 

control  (kg/vine) 
Significance 

1 
V1 - row middles herbs and grasses strip, bare soil by tillage 

undervine (tractor and adjustable offset rotary tiller) 
2.12 -0.1 - 

2 
V2 – bare soil by tillage floor between vines (cultivator) + 

herbicides treatment undervine 
2.23 +0.01 - 

3 
V3 – row middles bare soil by tillage (cultivator) + bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 
2.38 +0.16 ** 

4 
V4 - row middles soil ripping (tractor and ripper) + bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 
2.36 +0.14 * 

5 
V5 – raw middles herbs and grasses strip + manual hoeing 

undervine 
2.03 -0.19 00 

6 
V6 - bare soil by tillage middles row (tractor and rotary hoe) + 

rotary hoe undervine (tractor and adjustable offset rotary tiller) 
2.47 +0.25 *** 

7 
V7 – raw middles herbs and grasses strip + herbicides treatment 

undervine 
1.96 -0.26 000 

8 Media (MT) 2,22 -  

DL 5% 0.11                       DL 1% 0.16                   DL 0.1%   0.24 

 

 

Table 6 

Yield per vine in Burgundy variety in 2012 

No. Variant/floor management 
Yield 

kg/vine 

Difference from 

control  (kg/vine) 
Significance 

1 
V1 - row middles herbs and grasses strip, bare soil by tillage 

undervine (tractor and adjustable offset rotary tiller) 
1.99 -0.11 0 

2 
V2 – bare soil by tillage floor between vines (cultivator) + 

herbicides treatment undervine 
2.11 +0.1 * 

3 
V3 – row middles bare soil by tillage (cultivator) + bare soil 

by tillage undervine (tractor and adjustable offset rotary tiller) 
2.27 +0.17 ** 

4 
V4 - row middles soil ripping (tractor and ripper) + bare soil 

by tillage undervine (tractor and adjustable offset rotary tiller) 
2.29 +0.19 ** 

5 
V5 – raw middles herbs and grasses strip + manual hoeing 

undervine 
1.86 -0.24 000 

6 

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

+ rotary hoe undervine (tractor and adjustable offset rotary 

tiller) 

2.36 +0.26 *** 

7 
V7 – raw middles herbs and grasses strip + herbicides 

treatment undervine 
1.83 -0.27 000 

8 Mean (Control) 2.10 -  

DL 5%   0.93                    DL 1%        0.14                 DL 0.1%  0.21 
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Maintaining soil vineyard by row middles 

grass cover and manually hoeing undervine has not 

resulted in a satisfactory yield. With a yield of 2.03 kg 

per vine this variant yielded 0.19 kg grapes less than 

control, a negative distinctly significant difference as in 

the former variant. As Table 6 shows the data in 2012, 

the grape yield on the vine in Burgundy variety, 

depending on soil maintenance system, is highly 

variable. 

In some variants of vineyard floor 

management, such as the bare soil by tillage middles 

row (tractor and rotary hoe) and rotary hoe undervine 

(tractor and adjustable offset rotary tiller) yield 

obtained is very good (2.36 kg / vine), with an extra 

0.26 kg compared to the control achieving a very 

significant difference.  

Row middles bare soil by tillage (cultivator) 

and bare soil by tillage undervine (tractor and 

adjustable offset rotary tiller) (V3) or row middles soil 

ripping (tractor and ripper) and bare soil by tillage 

undervine (tractor and adjustable offset rotary 

tiller)(V4) are variants in which was obtained distinctly 

significant higher yields compared to the control. On 

the other hand, maintenance of soil row middles with 

grass strips, whether is associated with manual hoeing 

undervine (V5) or with herbicides treatment (V7) is 

poor performance, yield per vine being small, and the 

differences from the control in both cases being very 

significantly negative. 

The results obtained for the Silvania table 

grape variety as regards yield in 2011 are shown in 

Table 7. 

As can be seen, using bare soil by tillage middles row 

(tractor and rotary hoe) and rotary hoe undervine 

(tractor and adjustable offset rotary tiller) has led to the 

best yields of grapes. With a yield of 2.56 kg per vine 

and an extra of 0.24 kg, ensures significant differences 

compared to control (V6). 

 

Table 7 

Yield per vine in Silvania variety in 2011 

No. Variant/floor management 
Yield 

kg/vine 

Difference from 

control 

 (kg/vine) 

Significance 

1 
V1 - row middles herbs and grasses strip, bare soil by tillage 

undervine (tractor and adjustable offset rotary tiller) 
2.24 -0.08 - 

2 
V2 – bare soil by tillage floor between vines (cultivator) + herbicides 

treatment undervine 
2.35 +0.03 - 

3 
V3 – row middles bare soil by tillage (cultivator) + bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 
2.49 +0.17 * 

4 
V4 - row middles soil ripping (tractor and ripper) + bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 
2.47 +0.15 * 

5 V5 – raw middles herbs and grasses strip + manual hoeing undervine 2.13 -0.19 0 

6 
V6 - bare soil by tillage middles row (tractor and rotary hoe) + 

rotary hoe undervine (tractor and adjustable offset rotary tiller) 
2.56 +0.24 ** 

7 
V7 – raw middles herbs and grasses strip + herbicides treatment 

undervine 
2.02 -0.30 00 

8 Mean (Control) 2,32 -  

DL 5%    0.13                              DL 1%     0.20                       DL 0.1% 0.33 

 

 

The most poorly fruitful variant regarding the 

grape yield per vine was raw middles herbs and grasses 

strip associated with herbicides treatment undervine. 

Only 2.02 kg grapes were obtained on a vine in 

Silvania table grape variety using this system, with less 

than 0.30 kg compared to the control the difference 

being distinctly significant negative. 

For 2012, the results concerning the influence 

of soil row middles maintenance and undervine in the 

Silvania table grape variety are shown in Table 8. 

Like last year, the highest yield of grapes per 

vine was obtained for variant maintenance with bare 

soil by tillage middles row (tractor and rotary hoe) and 

rotary hoe undervine (tractor and adjustable offset 

rotary tiller). The extra production of 0.24 kg (V6) 

provides a very significant difference compared to 

control. 

Row middles soil tillage either with rotary hoe 

or with the ripper associated with maintenance of 

undervine soil with rotary hoe and adjustable offset 

rotary tiller are variants that have added a distinctly 

significant yield compared to the control with 0.16 kg 

(V3) and 0.20 kg (V4) per vine. 

A small yield of grapes per vine was obtained 

for variant with raw middles herbs and grasses strip 

and herbicides treatment undervine (V7). With a lower 

yield of 0.31 kg grapes/vine, the difference is very 

significantly negative compared to control.
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Table 8 

Yield per vine in Silvania variety in 2012 

No. Variant/floor management 
Yield 

kg/vine 

Difference from 

control 

 (kg/vine) 

Significance 

1 
V1 - row middles herbs and grasses strip, bare soil by tillage 

undervine (tractor and adjustable offset rotary tiller) 
2.09 -0.11 0 

2 
V2 – bare soil by tillage floor between vines (cultivator) + 

herbicides treatment undervine 
2.23 +0.03 - 

3 
V3 – row middles bare soil by tillage (cultivator) + bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 
2.36 +0.16 ** 

4 
V4 - row middles soil ripping (tractor and ripper) + bare soil by 

tillage undervine (tractor and adjustable offset rotary tiller) 
2.40 +0.20 ** 

5 
V5 – raw middles herbs and grasses strip + manual hoeing 

undervine 
2.02 -0.18 00 

6 
V6 - bare soil by tillage middles row (tractor and rotary hoe) + 

rotary hoe undervine (tractor and adjustable offset rotary tiller) 
2.44 +0.24 *** 

7 
V7 – raw middles herbs and grasses strip + herbicides treatment 

undervine 
1.89 -0.31 000 

8 Mean (Control) 2,20 -  

DL 5%   0.10                      DL 1%    0.15                     DL 0.1%   0.22 

 

 

Neither in the variant in which has been used 

raw middles herbs and grasses strip and manual hoeing 

undervine (V5) not achieved good yields of grapes per 

vine. With 2.02 kg grapes /vine, this variant has 

achieved lower production by 0.18 kg compared with 

the control, the difference being distinctly significant. 

 

Conclusions 
 

The vine is one of the most profitable crop 

yields as the yields obtained are larger, of good quality 

and at the lowest possible cost price. High yields of 

high quality and cheap grapes are obtained only as a 

result of rational agrotechnical and a rational 

agricultural technology is possible only knowing vines, 

its structure, functions of each component part and 

implicit its requirements for the environment. 

Regarding as whole the results obtained in the 

two experimental years is observed that stands out as 

the most productive variant that in which the soil is 

maintained bare soil by tillage with the rotary hoe. 

Achieving higher production using this system 

is justified by harnessing maximum water efficiency by 

increasing the amount of soil nitrate nitrogen, 

phosphorus and potassium active in the soil. However, 

maintaining a clean soil in the vineyards minimizes 

losses associated with frost / cold spring, due to solar 

radiation attraction. 

 Getting much lower yields of grapes in 2012 

both Burgundy and Silvania variety in soil 

maintenance versions of rows by grassing is due to 

excessive drought which led to fierce competition for 

water and nutrients in the soil among cover crops 

species and vine. 
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