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Abstract. In the framework of a CEEX project accomplished by SCDL 

Buzau, has been realised an experimental model of a complex aggregate that 

execute in one step the preparing of germinative bed, open the ditches, 

administering fertilizers and sowing the vegetable cultures in spring, of the 

ploughed in autumn soils. The device used by the complex aggregate is made of 

a dismountable crankshaft drive from the synchron power take-off shaft and put 

in oscillatory movement tillers articulate mounted with parallelogram 

mechanisms, with mounted blades at 45 degree angle with a special clamping 

devices, distributed so that they cover the area on the furrow of 900 mm. The 

target of the preparing germinative bed section was to crumble, aerate and 

destroy the weeds from the soil in the spring. The aggregate is recommended for 

small and medium farms, the tests have been made in the spring time on soils 

ploughed in autumn. 
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Rezumat. În cadrul proiectului CEEX/2005 al SCDL Buzău a fost 

realizat un model experimental de agregat complex care să execute dintr-o 

singură trecere pregătirea patului germinativ, deschiderea rigolelor, modelarea 

solului, administrarea îngrăşămintelor starter şi semănatul culturilor de legume 

primăvara în arătură efectuată toamna. Secţia de pregătit patul germinativ 

foloseşte un arbore cotit acţionat de la priza de putere a tractorului, care 

transformă mişcarea de rotaţie în mişcare oscilatorie, pe care o imprimă unui 

element paralelogram pe latura inferioară a căruia se află montate organe 

active în formă de lamă înclinate la 45 de grade, care execută mărunţirea 

solului. Organele active în formă de lamă sunt astfel repartizate încât pe 

lăţimea de lucru a brazdei de 900 mm execută două treceri suficiente pentru a 

mărunţi, a afâna solul şi a distruge buruienile răsărite în primăvară. Agregatul 

complex este recomandat fermelor legumicole mici şi mijlocii, încercările fiind 

efectuate primăvara în terenurile arate toamna.  

Cuvinte cheie: agregat complex, consum de combustibil, conservarea 

structurii solului 
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INTRODUCTION 

In Romania and in other countries with a tradition in vegetable growing, 

there have been developed aggregates that make administering fertilizers and 

sowing (Toma D., 1972), or administering fertilizers and modelling the soil in only 

one step (Bernacki H., 1972). There have also been attempts to execute in one step 

the preparing of the germinative bed with the cutter coupled at the soil modelling 

machine but the aggregates remained in the prototype phase or the production has 

been stopped after a small number of copies. 

MATERIAL AND METHOD 

The complex aggregate (fig.1) made in the SCDL Buzau’s mechanization 
laboratory within CEEX 43 project is dedicated to the small and medium vegetable 
farms and it is made of the germinative bed preparing, the ditch opening, the chemical 
fertilizers administering and the sowing departments. The aggregate research has 
been made in the research area of SCDL Buzau. 

 
               Fig. 1. Complex aggregate                        Fig. 2. Preparing the germinative bed section 

 

1. Preparing the germinative bed section (fig. 2), that works on the active 
organs blade type principle bent at 45 degrees with a oscillator movement, disposed 
on three sections, with seven active organs on a 900 mm work area, displaced so that 
each active organ makes two passes on the same work belt, gave satisfying results 
regarding the fiability and the qualitative work index. The aggregate has been tested in 
two contexts: directly in the autumn ploughing and prepared with the disk harrow in 
the spring time. No differences have been noticed in any of the situations about the 
work quality, so that the main qualitative indexes registered the below values: 

- Soil crumbling degree: Gms = 92,4 % 
- Weed perish degree: Gdb = 98 % 
2. The soil modelling section is made of the arrow type active organs, 

assembled on the aggregate frame in front of the modelling section that helps forming 
the ditches, level and compact the drill. The arrow type active organs help adjust the 
work depth necessary especially on the soils that have been compacted during the 
winter. The qualitative indexes for the soil modelling department registered the below 
values: 

 
- The medium deviation comparing to the medium work depth = 0,045 am 
- The maximum deviation = 0,093 am 
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- The standard deviation Sa = 0,045 am 
- The work depth variation coefficient Ca = 0,044 
- The soil levelling degree Gns = 95% 
3. The fertilizing department, made of a bunker that has two distribution 

machines on it’s inferior side, is in serialized manufacture at MAT Craiova where it has 
been purchased from and is mounted on the aggregate frame behind the preparing of 
the germinative bed section. The section has the role of administering the starter 
fertilizer through two tubes placed in front of the active organs of the preparing of the 
germinative bed section, which incorporates it in the soil. The distributors are activated 
from the tractor’s synchronic power take-off through the crankshaft of the germinative 
bed to a chain drive, a spiral wheel spiral reducer and the final chain transmission. 
The fertilizer feed is adjusted by changing the chain transmission report and through 
the variation of the distributor’s active surface, that ensures sowing norms between 
50-400 kg/ha. 

The fertilizing equipment is homologated by the builder works and determining 
the qualitative work indexes is no longer necessary.  

 

 
Fig. 3. Transmission for fertilizing       Fig. 4 Sowing section with 

            and sowing section            double discs drill 
 

The sowing section was made using the bins endowed with seed distribution of 
the multifunctional aggregate AM-9 machines, made by MAT Craiova and consists in 
four seed bins with an adjustable active surface, mounted on the aggregate frame, 
that receive the movement through a chain transmission from the spiral wheel spiral 
reducer, a chain transmission made of two groups with seven chain wheels each and 
a chain transmission from the agitators axis to the distributor axis (Fig. 3).  

The sowing section transmission can make 24 transmission reports, and by 
adjusting the distributor’s active surface according to the 10 gradations on the rules 
mounted on the bins, the number of possible adjustments of the feed is 240.  

The seed/hectare norm for the species in the research is 1-30 kg/ha. 
The sowing section is foreseen with tubes that drive the seeds and double disk 

drilling on which are mounted some work depth limitation cylinders (Fig. 4). 
The double disk drills are mounted on a bar of the cultivator through the 

parallelogram type devices that allow copying the soil dishevelment maintaining the 
drills position horizontal and in order to adjust the penetration force of the drills the 
parallelogram elements are foreseen with springs that are mounted in various 
positions. 
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As the seed bins have been taken over by a machine in serialized manufacture 
and have been homologated, the qualitative work indexes have not been determined.  

RESULTS AND DISCUSSIONS 

The energetic and qualitative work indexes registration 

The aggregate has been tested in two variants: directly in the autumn 

ploughing and prepared with the disk harrow in the spring time. 

The energetic indexes: productivity and fuel consumption totally favour the 

complex aggregate, with significant differences (tables 1, 2, 3, figures 5, 6).  

In order to compare the productivities for the traditional technologies with 

the complex aggregate technology the productivity was calculated in hours/one ha. 

 
Table 1 

Energetical indices of devices for setting up the vegetable crops – medium farms – 
classical version 1 

Work – 
Device 

Work 
speed 
(Ws) 
km/h 

Work 
width 

(Ww) m 

Time use 
coefficient 

(Kr) 

Effective 
capacity 

(Wef) ha/h 

Effective  
capacity 
(Wef ) 
h/ha 

Fuel 
consumption 

(Ql)  l/ha 

Fertilization F6 5,0 4.2 0,4 3,02 0,33 2,2 

Preparing the 
germinative bed  
GD-3,2 

6,3 3,2 0,5 3,6 0,27 7.2 

Opening of the 
ditches   MDR-6 

3,6 4,2 0,6 3,3 0,30 3,0 

The modeling MMS-
1,4 

3,1 1,4 0,7 1,09 0,9 6,3 

Sowing  
SUP-29 

4,3 2,6 0,5 4,0 2,0 2,1 

TOTAL - - - - 3,8 20,8 

 
Table 2 

Energetical indices of devices for setting up the vegetable crops – small farms – 
classical version 2 

Work – 
Device 

Work 
speed 
(Ws) 
Km/h 

Work 
width 
(Ww) 

m. 

Time use 
coefficient 

(Kr) 

Effective 
capacity 

(Wef) 
ha/h 

Effective  
capacity 

(Wef) h/ha 

Fuel 
consum 

ption 
(Ql) l/ha 

Fertilization F2 5,1 1,4 0,4 1,3 0,97 2,2 

Preparing the 
germinative bed  
FPL-1,4 

3,2 1,4 0,5 0,8 1,25 15 

Opening of the 
ditches MDR-6 

4,7 1,4 0,7 1,65 0,6 5,0 

The modeling 
MMS-1,4 

3,1 1,4 0,7 1,09 0,9 6,3 

Sowing  
SU-1,4 

4,1 1,4 0,5 1,03 0,97 3,3 

TOTAL - - - - 4,69 31,8 
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Consumption efficiency l/ha
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Table 3 
Energetical indices of the experimental model of complex aggregate 

 

Work - Device Work 
spee

d 
(Ws) 
Km/h 

Work 
width 
(Ww) 

m. 

Time use 
coefficien

t (Kr) 

Effectiv
e 

capacit
y 

(Wef) 
ha/h 

Effectiv
e 

capacit
y (Wef) 

h/ha 

Fuel 
consu

m 
ption 
(Ql) 
l/ha 

Preparing the 
germinative bed, 
fertilization, opening of 
the ditches, the 
modeling, sowing  AC-
1,4 

3,4 1,4 0,3 0,51 1,96 14,3 

  

               Fig. 5. Productivity efficiency   Fig. 6. Consumption efficiency 

CONCLUSIONS 

The qualitative work indexes illustrate a good field work of the complex 

aggregate. The preparing of the germinative bed section has a simple, fiable 

construction, with blade type organs, bent at 45 degrees, which make the soil 

crumbling and the weed perish with a reduced energetic consumption, because it 

selects the soil particles without providing them with a very high kinetic energy 

like the cutter. The blade type active organs have a simple clamping system which 

makes it easy to mount and change position in order to constitute the various 

work schemes. 

The preparing of the germinative bed section can constitute the basis for 

making an agricultural machine that adds to the existent agricultural machines 

system a machine that completely reduces the horizontal rotor cutters that destroy 

the soil structure, have high energy consumption and have a negative impact on 

the environment.  
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The soil modelling section though coupling arrow type active organs at the 

modelling device ensures an optimal work depth regardless the soil compacting 

degree and eliminates an extra work on the field. 

The administration of the starter fertilizers while sowing ensures a good 

healthy plant growth. 

The sowing section is characterized by a larger broad of sowing norms 

because of the several transmission reports and the distributors with the variable 

active surface and by the sowing depth consistency ensured by coupling the 

machine frame with the drills through parallelogram elements and through 

mounting the depth limitation cylinders on the double disk drills.  

The energetic indexes: productivity, fuel consumption, sliding and 

qualitative work indexes totally favour the complex aggregate, with significant 

differences.  

In order to be tested in production conditions in 2009 the aggregate will be 

put in use by the project partners and the private producers.  
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