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Abstract       This new agricultural technology, called “conservative”, excludes 
intensive soil aeration through tillage with furrow tilting and elimination of 
vegetal residues, but it imposes to keep soil covered with vegetal residues 
over 30% after seeding. First experimental studies with adequately results, on 
plain lands, with medium-easy textured soils, well aerated and drained, in 
maize monocrop, were carried out 50 years ago in the United States, being 
afterwards extended and improved almost all over the world, including our 
country.     

The transition from conventional systems to the conservative ones 
was not simple and it has generated a lot of questions, which asked for 
pertinent, well documented answers along time, a part of them being already 
satisfied. So, some difficult problems have been related to the assessment of 
land and soil level of adaptation, to new aeration methods, to the emphasizing 
of possible changes occurred in soil and plant productivity and to their long-
term prognosis.        
             The implementation of conservative soil systems on large areas has 
not been solved at all, even in technologically advanced countries with solid 
specialty knowledge.   
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Performing agricultural work, by the 

widespread use of heavy agricultural machinery, and in 

conditions of high humidity land, contributes to soil 

compaction, affecting in a negative way the physical 

and chemical properties and biological processes in the 

soil. 

To prevent these effects there have been 

studied and implemented various tillage systems, no-

tillage system or direct seeding being the most 

effective in reducing the works required for soil 

preparation and maintenance of culture, and hence, the 

energy consumed. 

The system, in terms of technology, consists 

in working, at the time of sowing, of only a narrow 

strip of ground where the seed crops are placed, 

without plant debris, coming from culture prior, to be 

incorporated in the soil by other mechanical work. 

Benefits resulting from the application of this 

culture system are to reduce, almost to the maximum, 

soil erosion due to debris from previous crop, covering 

ground at a rate of 50-90%; lower production costs by 

eliminating tillage and reducing fuel consumption by 

additional production achieved; improve soil physical 

and chemical properties (structure, fertility), the 

microbiological activity in soil, organic matter intake 

and reducing the degree of compaction; prevention of 

crust due to raindrops, favouring infiltration and soil 

water storage. 

Worldwide, surfaces worked by no-tillage 

system increased steadily and rapidly over the past 40 

years, from several million hectares in the 70s to 

almost to 100 million ha in present. In our country, 

researches on reducing the soil work have 

demonstrated the effectiveness of this system in the 

main agricultural areas of the country, being already 

adopted by many farmers. 

This paper aims to the influence that the 

tillage system has on the energy consumption in corn. 
 

Material and Method  
 

The results comprised within this thesis rely 

upon the experiences carried out during 2005 in 

experimental field located at the Didactic Station from 

Banat`s University of Agricultural Sciences and 

Veterinary Medicine Timisoara. 

At the Didactic Station Timisoara, the 

researches have been carried out on a plot installed in 

Body I, adjacent at North by the stream Beregsau, at 

South by the territory belonging to the city Timisoara, 

and at East and West by the national highways DN 69 

Timisoara – Arad, respectively DN 6 Timisoara – 

Sânnicolau Mare.  

The aim of researches regarding energetic 

intake, in the case of the no tillage systems compared 

to classic systems, in maize crop, may be synthesized 

as follows: 

- the establishment of a system of indicators 

for energetic intake assessment and of some 
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determination methods for the energy exchanges within 

the aggregate tractor – direct seeding machine; 

- the capitalization of the optimal seeding 

periods by establishing the proper tillage and crop 

maintenance; 

- the capitalization of the positive effects 

resulted after the decrease of tillage number and 

intensity, specifically preservation of fertility, decrease 

of soil erosion and reduction of energetic intake.  

The objectives aimed at with the experiences 

corresponding to each purpose are: 

- the evolutional analysis of the no tillage 

system as part of the concept of soil tillage; 

- the establishment of the possibilities of 

preserving soil as a result of the application of the no 

tillage system; 

- the specification of the influence exerted by 

the researched tillage system on fuel intake; 

- the determination of the dynamic parameters 

belonging to the aggregate tractor – direct seeding 

machine; 

- the quantification of the influence exerted by 

the direct seeding system on the energetic efficiency in 

maize crop under the conditions from the Western side 

of Romania. 

The experimental device for studies upon the 

no-tillage influence upon energetic consumption, was 

organized as a stationary experience with the following 

variants: 

V1 (control): tillage with the plough with a 

mould board + disk harrow  

V2: tillage with the disk harrow  –  two times 

V3: tillage with the combined rotating harrow  

V4: tillage with the disk harrow + the 

combined rotating harrow  

V5: tillage with the disk harrow + soil 

processing with a vibro-cultivator  

V6: no tillage  

The trial device for the study under working 

conditions of the dynamics and energy of the direct 

sowing unit was done according to the scheme 

presented in figure 1. We made 12 measurements for 6 

speed regimes with 2 trials for each engine nominal 

revolutions (1800 revolutions/minute). 

 

 

a) 

 

b) 

 
c) 

Fig. 1. Energetical structure of  directly sowing agregate 

a- physical model; b- dynamic model; c- energetical model 

 
 

The technical characteristics of agricultural machinery used are shown in table 1. 
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Table 1 

The technical characteristics of agricultural machinery used in the experiment 

Nr. 

crt. 
Name of machine 

Width 

working 

(m) 

Working depth 

(cm) 

Required 

power (CP) 

Working 

capacity 

(ha/h) 

Weight  

(kg) 

1 
Plug purtat 

PP-4-30M 
 

0,9-1,2 20-22 65 0,32-0,52 490 

2 
Grapa cu discuri GD-

3,2  
3,2 6-10 65 1,3-2,1 760 

3 

Grapa rotativă 

combinată 

MKE-300  

3,0 8-18 65-75 1,5-2,1 925 

4 Vibrocultor 

 

4,0 6-14 65 80 1,6-2,0 840 

5 
Semănătoare 

SPC-8M  
5,6 2-8 65 0,5-1,8 680 

6 
Maşină de semănat 

direct MF-543 
 

2,8 5,5 60-90 2,1-2,3 4350 

 

Results and Discussions 
 

Energy yield shows that for 1 MJ invested in 

all the working variants compared to the control variant 

we can get increases of the energy yield between 8,61 

and 8,91, maximum efficiency 8,97 being in the direct 

sowing system variant (Table 2). 

On the vertic chernozem from D.S. Timisoara, 

the energy intake for the initiation and maintenance of 

maize crop, according to the classic technology, 

represents 22,885 Mj/ha. 

The replacement of the work carried out with 

the plough with a mould board with the no tillage 

system reduces the energetic input with 15,52%. 

  

Table 2 

Impact of working typical chernozem on energy efficiency in grain maize crops 

Variant 

Energy (MJ/ha) Energy 

efficiency 

(%) 

Energy 

yield (η) 

Energy 

ratio Consumed  % Produced  

V1 Plough + Disc harrow 22,885 100,00 193,220 0,8816 8,44 0,1184 

V2 Disc harrow x 2 21,400 93,51 185,320 0,8845 8,66 0,1155 

V3 Combined rotating harrow 21,700 94,82 186,745 0,8838 8,61 0,1162 

V4 
Disc harrow + Combined 

rotating harrow 
21,945 95,89 189,175 0,8840 8,62 0,1160 

V5 Disc harrow + Vibrocultor 21,380 93,42 190,590 0,8878 8,91 0,1122 

V6 Direct sowing 19,420 84,86 174,200 0,8885 8,97 0,1115 

 

Within the variants V4  (η=8,62), V5 (η=8,91) 

and V6  (η=8,97), the energetic efficiency is bigger 

compared to the control variant (η=8,44), meaning that 

the difference between the energy output and the 

energy input is superior in these variants compared to 

the control variant.  

The energetic analysis of the seeding process 

with direct seeding machines may be accomplished 

relying upon equivalent energetic models, which take 

into consideration the cinematic and dynamic 

parameters, and also the concrete work conditions 

(technological requirements, environmental conditions, 

work regime, the parameters of the system 

components). 

In the case of the unit we studied, the sizes 

that we monitored during the trial research and that 

have a dynamic and energy impact on the direct 

sowing work are as follows: 

- the traction force between the tractor and the 

direct sowing machine; 

- the pressure force between the linking 

coupling tractor – direct sowing machine;  

- the torsion moment transmitted to the 

machine through the power plug axis. 

The results are presented in table 3 and 

charting in figures 2 and 3.
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Table 3 

     

Results of traction tests of direct sowing unit U-650 M + Massey-Ferguson MF 534 

No. 

No.of 

the 

trial 

Speed 

level 
PTO 

Traction force (daN) Pressure force (daN) 

Resistance moment to 

the power plug axis 

(daNm) 

Fuel 

consumption 

(l/ha) 
Min Max Med Min Max Med Min Max Med 

1 1 I R OFF 274,8 663,6 447,2 99,56 418,3 183,4 - - - 4,04 

2 2 I R OFF 193,7 666,2 469,4 289,5 444,2 346,5 - - - 4,08 

3 1 I R  ON 316,8 716,6 533,2 242,2 413,8 322,5 1,4 9,2 5,5 4,21 

4 2 I R ON 325,9 738,3 531,7 223,4 391,7 324,3 0,7 13,3 7,2 4,71 

5 1 II L OFF 245,0 622,1 430,2 85,4 352,4 198,0 - - - 5,80 

6 2 II L OFF 257,4 671,9 469,5 157,8 410,2 285,5 - - - 6,00 

7 1 II L ON 273,0 693,8 527,6  229,8 367,4 285,0 -0,3 3,1 1,3 6,03 

8 2 II L ON 320,2 643,7 498,4 267,2 412,6 322,5 0,1 6,3 3,5 5,83 

9 1 II R ON 242,7 812,6 537,0 186,7 424,2 311,4 0 8,4 4,3 3,19 

10 2 II R ON 284,1 766,9 521,5 230,2 415,8 319,0 0,36 13,9 7,2 2,95 

11 1 III L ON 261,9 679,6 469,1 192,5 467,0 326,4 -4,7 13,8 3,1 2,98 

12 2 III L ON 305,4 721,1 498,4 276,5 437,4 343,1 -1,5 14,3 3,1 3,28 

13 1 III R ON 115,3 901,3 507,3 192,2 514,2 357,4 -3,2 13,4 4,3 2,39 

14 2 III R ON 110,1 1027 529,7 146,9 508,0 353,9 -2,9 16,0 6,0 2,45 

15 1 IV L ON 117,6 876,2 505,3 305,8 526,9 391,0 -0,3 17,2 7,9 2,75 

16 2 IV L ON 211,7 782,7 543,0 288,7 467,6 370,3 -3,9 22,1 8,3 2,62 
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Fig. 2. Evolution of dynamic parameters (Ft and Fa) and fuel consumption depending on gear ratio 

for direct sowing unit 
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Fig. 3. Variation resistant PTO time and fuel consumption depending on gear ratio for direct sowing unit 

 

Conclusions and Recommendations 

 
- In all activities in agriculture, soil tillage 

after conventional technology, is the complex actions 

involving high energy costs that conditions the 

acquisition of profitable production and correct 

execution in the optimal time; 

- Method of "no-tillage" technology has 

become gradually not as a fad but as an eco-

pedological necessity, in some areas being the only 

option dictated by the blurring remaining effects, long 

lasting, of the intensive works system; 

- Tillage done with mouldboard plough 

represents the highest energy consumer and implicitly 

fuel (diesel) of all the technological mechanical 

operations, even more if the soil has a middle-fine or 

fine texture and the working depth is growing. 

Replacing it, even partially, and coming to the basis 

work even after 2-3 years, in conditions of production 

results conservation, represents an alternative to the 

solution of reducing fuel consumption. 

- Determinations done on whole technology 

shows differences between the used variants. In the 

classic system there were consumed 111,10 l/ha 

(100%) than 92,10-98,10 l/ha (82,90-88,30%) in the 

variants with minimum soil works and 80,70 l/ha 

(72,62 %) in direct seeding variant. 

- Fuel consumption compared with the 

obtained production has the following values: 14.7 l/t 

in the classic system, 13.2-13.8 l/t in the variants with 

minimum soil works and 12.0 l/t in direct seeding 

variant. 

According to the processing and analysis of 

the data achieved during our experimental researches, 

could elaborate a series of conclusions, the most 

important of them being presented synthetically as 

following: 

- The average traction power Ft med has values 

of 469,1 daN in the step III L (sample 2) and 530,0 

daN in the step IV L (sample 2); 

- The average pressure force Fa med increases 

from 285,0 saN in the step II L (sample 1) up to the 

maximal value of 391,0 daN in the step IV L (sample 

1);  

- The moment resistant to the power take-off 

shaft Map med is between 1,3 daNm in the step II L 

(sample 1) and 8,3 daNm in the step IV L (sample 2).  

The values of the moment resistant to the 

power take-off shaft are low, indifferently of the 

velocity step used, because only the ventilator of the 

direct seeding machine is hydrostatically acted by the 

tractor power take-off and the energy required is 

reduced 
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