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Abstract          This work presents the results of the researches performed 
during 2004-2005 on the influence exerted by tillage technologies on some 
maize physical features and yield. The experimental field was set on the 
territory belonging o the Didactic Station Timisoara, under the pedoclimatic 
conditions specific to Banat’s Plain. Starting with the necessity to remove the 
disadvantages provided by the conventional system, the elaboration of some 
alternative tillage technologies, which would assure soil preservation and the 
maintenance of soil’s productive capacity, and also the reduction of energy 
intake represent today basic requirements for the development and 
improvement of a durable agriculture.     
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Mechanical work of the soil through 

traditional methods is more and more questioned 
because of the high-energy consumption and of 
continuous degradation of the soil in its arable layer by 
erosion and excessive setting. 
 Tillage technology generalised in maize 
culture comprises a great number of works, from 
tillage to sowing, with considerable production costs. 
This system, besides the advantages it presents, also 
has negative effects on the physical features of the soil, 
thus leading to a diminution of its fertility. 

It is well known that the classical system of 
processing the soil (tillage with an earth board plough) 
has, besides its extraordinary contributions to social 
progress, seriously prejudiced the environment and its 
vital resource – soil – leading to a steady diminution of 
its fertility. 

The disadvantages attributed to the classical 
soil work system, an intensive system that includes 
compulsory earth board plough tillage, resulted in the 
appearance and rapid spread of the concept of soil 
conservation. 

Developing unconventional tillage systems 
combined harmoniously with other technology 
elements should be regarded not as a trend, but as a 
necessity that could solve a series of problems of 
Romanian agriculture: preventing degradation and 
recovering the degraded soil structure, preventing and 
diminishing erosion, diminishing energy consumption, 
and optimising production processes. 

 
 
 
 

 
Material and Method 

 
Researches were carried out between 2004-

2005 in the experimental and production fields at the 
Didactic Station from Banat`s University of 
Agricultural Sciences and Veterinary Medicine (Timiş 
county).  
 Researches were performed on a plot located 
in Body I ha limited in the North by the brook 
Beregsău, in the South by the inner land from 
Timişoara, and in the East and West by the national 
roads DN 69 Timişoara – Arad, respectively Timişoara 
– Sânnicolau Mare. 
 Trials were set on a vertic chernozem strongly 
gleyied, deeply salinised and alkalinised (below 100 m) 
and extremely deeply semi-carbonated on parental bi-
layered, medium fine, medium clay-loamy/medium 
clay-loamy materials.  

The soil profile has the following succession: 
Ap – Ap – Amk – A/Cyk – CykG – CyGo – CcaGo - 
CcaG0 – CcaGr. 
 The climate is specific to the Banat’s Plain, 
more open to western winds and to the influence of the 
Mediterranean and Atlantic currents, which makes it 
moister. 

Climatic condition between 2004-2005 were 
characterized by annual average temperatures between 
11oC and 12,7oC, and while rainfall ranged between 
395 mm and 592,5 mm. 
 Research consisted in comparing results from 
two soil-working systems, classical and 
unconventional, with the following variants: 
     V1 (control): tillage (depth = 20 cm) with a plough 
+ harrowing with a disk harrow. 
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     V2: harrowing with a disk harrow (two times). 
     V3: harrowing with a combined rotating harrow  
     V4: harrowing with a disk harrow + combined 
rotating harrow; 

     V5: harrowing with a disk harrow + vibrocultor  
     V6: direct drill. 

Results and Discussions 
 

Physical, physical and mechanical, and hydro-
physical features of the soil determine the limits of the 
physical and edaphic environment within which 
physical and chemical plant maintenance and nutrition 
occur, i.e. the porous and poly-phase environment in 

which both the three phases (solid, liquid, and gaseous) 
and the intermediary phases resulted from biological 
and physical and chemical activities intertwine. 
 Cultivation technologies influence the main 
physical features (bulk density Da, total porosity PT, 
setting degree GT) as well as yields (table 1 to 3). 

Table 1 

Influence of tillage system on bulk density (Da, g/cm3) 

Soil working system 
V1 V2 V3 V4 V5 V6 

Depth 
(cm) Plough + 

Disk harrow 
Disk harrow 

x 2 

Combined 
rotating 
harrow 

Disk 
harrow+ 

Combined 
rotating 
harrow 

Disk 
harrow+ 

Vibrocultor 
Direct drill 

0-10 1,36 1,41 1,39 1,36 1,34 1,42 
10-20 1,39 1,43 1,41 1,38 1,42 1,45 
20-30 1,43 1,44 1,43 1,41 1,43 1,46 
30-40 1,45 1,46 1,45 1,42 1,45 1,44 

 
Table 2 

Influence of tillage system on total porosity (PT, %) 

Soil working system 
V1 V2 V3 V4 V5 V6 

Depth (cm) 
Plough + 

Disk harrow 
Disk harrow 

x 2 

Combined 
rotating 
harrow 

Disk 
harrow+ 

Combined 
rotating 
harrow 

Disk 
harrow+ 

Vibrocultor 
Direct drill 

0-10 48 46 47 48 49 46 

10-20 48 47 47 49 47 46 
20-30 47 47 47 48 47 46 
30-40 46 46 46 47 46 47 

 

The unconventional system aims at making 
agricultural production process efficient, at preserving 
and increasing soil fertility. Getting even yields or 
yields diminished with 5-10% compared to the 
classical system is considered more profitable, due 

firstly to the diminution of expenses on tillage, which 
has the greatest share in the classical system. 

Yields in maize depending on soil working 
system are shown in table 4. 
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Table 3 
Influence of tillage system on setting degree (GT, %) 

 
V1 V2 V3 V4 V5 V6 

Depth (cm) 
Plough + 

Disk harrow 
Disk harrow 

x 2 

Combined 
rotating 
harrow 

Disk 
harrow+ 

Combined 
rotating 
harrow 

Disk 
harrow+ 

Vibrocultor 
Direct drill 

0-10 6 10 8 6 4 10 

10-20 8 10 10 6 10 12 
20-30 10 10 10 8 10 12 
30-40 12 12 12 10 12 10 

 

 
Table 4 

Influence of tillage system on maize yield 
Soil working system 

V1 V2 V3 V4 V5 V6 

No. Specification Plough + 
Disk 

harrow 

Disk 
harrow x 2 

Combined 
rotating 
harrow 

Disk 
harrow+ 

Combined 
rotating 
harrow 

Disk 
harrow+ 

Vibrocultor 
Direct drill 

1 Standard grain 
yield (kg/ha) 5508,33 4552,67 4619,67 5049 5196,67 4849,33 

2 Relative yield 
(%) 100,00 82,65 83,37 91,66 94,34 88,08 

3 Difference in 
yield (kg/ha) - -955,67 -888,67 -459,33 -311,67 -659 

4 Significance of 
differences Mt O O - - - 

          DL 5% = 797,34 Kg/ha                            DL 1% =  1133,45 Kg/ha                              DL 0,1% = 1641,17 Kg/ha 

Conclusions 
 
1.  Measurements confirm that minimal soil work and 
no-tillage result in a more set soil that did not influence 
negatively crop development. 
2.  Total porosity in all variants is within optimal 
values for the type of soil in the experimental field, 
significant differences being recorded only in the 
superficial layer (0-10 cm). 
3.  Values in setting degree confirm moderate setting of 
the soil correlated with physical features of the soil 
without becoming a limiting factor of the development 
in the case of plant root system. 
4. Grain maize yield has values between 4619,67-
5196,67 kg/ha in minimal work variants, and 4849,33 
kg/ha in no tillage. Compared to the classical system 
(5508 kg/ha in the control), yields are lower (82,65-
94,34%) in the variants with minimal work, and 
88,08% in no tillage variants.  
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