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Abstract: 
In the first part of the paper are presented the general principles and 

benefits of applying of soil minimum tillage for grassland crop. By using high 
performance equipment and farm machines is possible to implement 
improvement works of pastures with high efficiency.  

In the second part of the paper there are presented results obtained by 
applied new technological solutions for improvement of grassland located in 
different stationary area conditional, using the special equipment and farming 
machinery: direct drilling machine, sowing machine and a complex aggregate 
composed by rotary tiller-drill machine, grassland clearing machine, leveling 
grassland equipment, equipment for herbicide in band and a fertilizer equipment. 
These machines were specially designed and made by Grassland Research and 
Development Institute Brasov-Romania. 

Depending on stationary area condition and mechanization alternative, 
new technological solutions of mechanization involve less fuel consumptions, 
lower necessary labour and a reduced passing number. These have a low 
ecological impact, less environment pollution, lower inputs in according with low 
production costs. 
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INTRODUCTION 
 

With conservation of 
natural resources, competition 
imposed by the need to obtain 
yields as high as low-cost 
materials, given the current 
technical possibilities has led to 
the promotion of new 
technologies and culture with 
minimum inputs transition from 
intensive agriculture and / or 

conventional to conservation 
agriculture. 

Today there are practiced 
culture technologies that are 
included into three classes: 

- Conventional technology; 
- Minimum tillage; 
- No tillage (direct 

seeding). 
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Fig. 1. System used depending on the type of technology(Naghiu, Al. și col., 

2004). 
 

Conservative systems are 
based on less intensive aerates 
soil through different methods, 
without turning furrow 
(notillage, minimumtillage, 
traffic control) and only the 

surface while maintaining a 
quantity of vegetal rests: 30% 
during the entire year through a 
carpet of live plant or plant 
mulch. The long-term crop 
rotations are required. 

 
MATERIAL AND METHOD 
 

Researches made both 
global and national levels 
revealed that the application of 
conservative tillage systems 
offer many benefits, such 
as:reducing the use of 
labor;shorten the technological 
execution;reduce necessary of 
agricultural machinery;reducing 
specific fuel consumption; 

improve long-term agricultural 
production;surface water 
quality; reduce soil erosion; 
increase soil moisture retention 
capacity; improve water 
infiltration; reduce soil 
compaction; improving arable 
layer; reducing carbon loss (as 
gas); reduce air pollution.  
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MO – organic matter. 

Fig. 2.The long-term conservative technology 
compared with conventional technology(Naghiu, Al. și col., 2004). 

 
One of the fundamental 

characteristics of conservative 
systems is the large amount of 
vegetal rests covering the ground 
(between 6 and 10 t / ha), they 
having many positive and negative. 
The positive effects include: 

- Reduce soil erosion, 
especially on land located in the 
slope (fig. 3.b and fig. 4); 

- Retaining water in the soil 
(fig. 4); 

- Reducing the phenomenon 
of leaching of nutrients (fig. 3).

 

 
Fig. 3.Protection against erosion exercisedthe layer  

of vegetal rests(Naghiu, Al. și col., 2004): 
a-conventional technology; b-conservative technology. 
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Fig. 4. The culture technologies effect on soil erosion 

 on sloping land (Naghiu, Al. și col., 2004): 
a-conventional technology; b-conservative technology (minimum tillage);  

c-conservative technology (no tillage). 
 

Minimum tillage with no 
tillage (direct seeding) are part 

of conservative technology used 
in agriculture. 
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Minimum tillage refers to 
reducing the minimum possible 
to create an optimum 
germinating bed. This 
technology leaves the soil 
covered largely with vegetal 
rests (from 30 to 75% 

depending on soil type) to 
prevent soil erosion and prevent 
the use of plow (overthrow 
swath). Weed control is achieved 
mainly by application of 
herbicides and less efficient by 
weeding. 

 
Fig. 5.Composition of an aggregate minimum 

 technologies(Naghiu, Al. și col., 2004): 
a-soil processing machine;b-fertilizer drill equipment;c-roller. 

 
Direct seeding involves 

sowing culture in virgin soil, 
which remains so from sowing 
to harvest. This system uses 
crop rotation and herbicides for 
weed control, can be sown all 
cultures except those 
tuberculifere and roots. 

Direct seeding removes soil 
erosion, maintain soil moisture 
and reduce fuel consumption 

and maintenance costs and labor 
costs (with approx. 30 ... 40%). 
This technology can be practiced 
on all soil types, although heavy 
soils, and wet clay are more 
difficult to grow without 
plowing work (Stout, B., e. a., 
1999). 
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Fig. 6. Principle of a notillage machine(Stout, B., e. a., 1999): 

1-unprepared soil; 2-share; 3-seeds; 4-press wheel; 5-opening disc; 6-loading 
spring; 7-seedpipe. 

 
Drills directly using slot 

shape with soil openersthat can 
achieve the following sections: 
"V", "U" or "inverted T". Each 
slot shape is forming a particular 
microclimate that planted the 
seeds germinate and grow 
during this stage. 

Compared to other slot 
shape profiles (fig. 7) shows that 
the profile "T-inverted" has the 
advantage of creating a 
favorable microclimate for the 
seed germination and the 
growth of plants (Stevens, J. e. a., 
2000). 

 

 
Fig. 7. Slot shapes formed by different kinds of soil openers, position of sees 
planted, and associated micro climates/vapour losses (Stevens, J. e. a., 2000). 
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RESULTS AND DISCUSSION 
 

 

 Minimum systems by 
agricultural grassland crop 
specific include the following 
technologies (Mocanu, V., 
Hermenean, I., 2008): 
- Minimum tillage systems 

specific forgrasslands 
maintenance; 

- Minimum tillagesystems 
specific 
forgrasslandimprove by 
surface measures 
(oversowing); 

- Minimum tillage systems 
specific 
forgrasslandimprove by 
radical measures 
(resowing). 
The determinations of 

true technological links 
mechanization of maintenance 
and improvement of degraded 

grasslands have a decisive 
influence following factors 
(Mocanu, V., Hermenean, I., 
2008): 
- Quality, coverage of old 

vegetation and thickness 
old sward; 

- The location, altitude, 
exposition, slope and land 
configuration, bumps and 
state of erosion; 

- Further destination of 
improved grasslands; 

- Level of equipment with 
tractors and farm 
machines that manage 
specific area of degraded 
grasslands; 

- Financial possibilities of 
the farm which is the use 
of degraded grassland 
area. 

 
Minimum tillage systems specific for grasslands maintenance 
 
Grasslands maintenance 

includes: cleaning works of 
molehills and unvalued 
vegetation, fertilization during 
the operation, and animal 
excrement spreading. 

The new maintenance 
technologies, shown 
schematically in Table 1, using 

the combined aggregate running 
in a single pass, two or three 
operations (Mocanu V.,  
Hermenean I., Maruşca T., 2008, 
Hermenean, I., Mocanu, V., 
2009). 
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Table 1 

New technologies for grasslands maintenance  

Operation, draft presentation and 
aggregate component part 

Agrotechnical 
term 

Capacity 
of work 

Necessary 
of labour 

force 

Specific fuel 
consumption 

[Month/no. 
days] 

[ha/daily 
work 
time] 

[man 
hour/ha] 

[l/ha] 

0 1 2 3 4 
a. Grassland with mole-hills and animal excrement spreading 
 
- Clearing of mole-hills and micro 
uneven grounds and animal 
excrement spreading; 
- Grass sward aeration; 
- Chemical fertilization 

 
Wheel tractor of  48-60 kW (65-80 

HP) + Equipment for grassland 
levelling + Equipment for 

fertilising  
EF 3.75 type 

 

III-IV/30  8  
1,0 

4,6 

b. Grassland with big mole-hills and high density level 
- Clearing of mole-hills and micro 
uneven grounds and animal 
excrement spreading; 
- Grass sward aeration; 
- Chemical fertilization with two 
perpendicular passage  

 
Wheel tractor of  48-60 kW (65-80 

HP) + Equipment for grassland 
levelling + Equipment for fertilising  
EF 3.75 type, fertilisation by second 

passage 
 
 

III-IV/30  4,5  
1,78 

8,8 

c. Grassland with mole/hills and non value vegetation with diameter under 4 cm  
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- Clearing of mole-hills and non-value 
vegetation  
- Chemical fertilization 

 
Wheel tractor of  60 -74 kW (80-100 
HP) + Machine for grassland clearing 

MCP 2.5 type + Equipment  
for fertilizing EF 2.5 type 

III-IV/30  4,5  
1,78 

15 

d. Grassland with non consumption vegetation  
- Clearing of mole-hills and non-value 
vegetation  
- Chemical fertilization 

 
Wheel tractor of  60 -74 kW (80-100 
HP) + Machine for grassland clearing 

MCP 2.5 type + Equipment  
for fertilizing EF 2.5 type 

After each 
grazing 

cycle  
7  

1,14 
8,50 

 
Minimum tillage systems specific for grassland improve by 

surface measures (oversowing) 
 
By oversowing grasslands 

means of introducing the work 
of grass and / or old valuable 
carpet leguminous plant with 
partial sward processing. 

This is an grasslands 
improvement by surface  

measure and required 
equipment and machinesfor 
oversowing, shown 
schematically in Table 2 
(Hermenean, I., Mocanu, V., 
2009). 

Table 2 
New technologies for grasslands improve by surface measures 
Variant 1 
- Controlling of the old grass sward 
competition by clearing the non-value 
vegetation, mole-hills, micro uneven 
ground and animal excrement 
spreading; - Chemical fertilization 
(phosphorous and potassium) 

III-IV/20; 
VIII/10  

4,5  
1,78 

15 
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Wheel tractor of  60 -74 kW (80-100 
HP) + Machine for grassland clearing 

MCP 2.5 type + Equipment  
for fertilizing EF 2.5 type 

- Proper over sowing 

 
Wheel tractor of  60 -74 kW (80-100 

HP) + Machine of over seeding of 
degraded grassland MSPD 2.5 type 

III-IV/20; 
VIII/10  

8  
1,0 

7,2 

- Controlling the old grass sward 
competition 

 
Wheel tractor of  60 -74 kW (80-100 

HP) + Machine for grassland  
clearing MCP 2.5 type 

III-IV/25; 
VIII/15 

7  
1,0 

7,5 

Variant 2 
- Controlling of the old grass sward 
competition by clearing the non-value 
vegetation, mole-hills, micro uneven 
ground and animal excrement 
spreading; 
- Chemical fertilization (phosphorous 
and potassium) 

 
Wheel tractor of  60 -74 kW (80-100 
HP) + Machine for grassland clearing 

MCP 2.5 type + Equipment  
for fertilizing EF 2.5 type 

III-IV/20; 
VIII/10  

4,5  
1,78 

15 

- Proper over sowing; 
- Controlling the old grass sward 
competition 

 

III-IV/20; 
VIII/10  

8  
1,0 

7,5 



Ene T. A. Et. al 

Romanian Journal of Grasslands and Forage Crops (2012) 5   23 
 

Wheel tractor of  60 -74 kW (80-100 
HP) + Machine of over seeding of 

degraded grassland MSPD 2.5 type+ 
Equipment for herbicide in bands EEB 

2.5 type 

 
Minimum tillage systems specific for grassland improve by radical 
measures (resowing). 
 

The improvement of 
degraded grasslands by 
reseeding method is the main 
technology, which is applied on 
grasslands with an advanced 
degree of degradation. This 

method is a radical measure to 
improve grasslands, shown 
schematically in Table 3 
(Mocanu, V., Hermenean, I., 
2008, Mocanu V.,  Hermenean, I., 
Maruşca, T., 2008). 

 
 

Table 3 
New technologies for grasslands improve by radical measures 

0 1 2 3 4 
a. Degraded grasslands with deep layer of fertile topsoil and thin grass sward 
a.1. Variant 1. 
 
Destruction of the old sward and 
liming 

 
Wheel tractor of  74-88 kW (100-120 

HP) + Heavy disc harrow  
GDG 2,7 + Equipment for chemical 

fertilization  EF 2,5 
 

X-XI/60; 
VIII/IX/20  

7  
1,14 

13,0 

Seedbed preparation and fertilization 
with chemical fertilizers 

 
Wheel tractor of  74-88 kW (100-120 

HP) + Rotary harrow2,5 m width + 
Equipment for chemical  

fertilization  EF 2,5 

X-XI/30; 
VIII/IX/20  

7  
1,14 

21,0 
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Rolling before/after sowing, sowing of 
fodder grass plants 

 
Wheel tractor of  de 59-74 kW (80-100 

HP) + Special machine for sowing 
fodder grass plants MSPFP 2,5 

 

X-XI/30; 
VIII/IX/20  

8  
1,00 

6,40 

a.2. Variant 2. 
 
Destruction of the old grass sward, 
seedbed preparing, sowing of fodder 
grass plants, rolling after sowing and 
fertilization with chemical fertilizers 

 
Wheel tractor of  74-88 kW (100-120 

HP) + Rotary tiller-drill machine 
improved MCT 2,5M + Equipment for 

chemical fertilization  EF 2,5 
 

X-XI/30; 
VIII/IX/20  

3,6  
2,22 

29,0 

b. Degraded grasslands with deep layer of fertile topsoil and deep grass sward 
b.1. Variant 1 
- Clearing of mole-hills and non-value 
vegetation  
- Chemical fertilization 

 
Wheel tractor of  60 -74 kW (80-100 
HP) + Machine for grassland clearing 

MCP 2.5 type + Equipment  
for fertilizing EF 2.5 type 

X-XI/60; 
VIII/IX/20 

4,5  
1,78 

15 

Destruction of the old sward and 
liming 

with two perpendicular passage  

 
Wheel tractor of  74-88 kW (100-120 

HP) + Heavy disc harrow  
GDG 2,7 + Equipment for chemical 

X-XI/60; 
VIII/IX/20  

4,5  
1,77 

23,0 
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fertilization  EF 2,5, fertilization by 
second passage  

 
Seedbed preparation and fertilization 
with chemical fertilizers 

 
Wheel tractor of  74-88 kW (100-120 

HP) + Rotary harrow2,5 m width + 
Equipment for chemical fertilization  

EF 2,5 
 

X-XI/30; 
VIII/IX/20  

7  
1,14 

21,0 

 
Rolling before/after sowing, sowing of 
fodder grass plants 

 
Wheel tractor of  de 59-74 kW (80-100 

HP) + Special machine for sowing 
fodder grass plants MSPFP 2,5 

 

X-XI/30; 
VIII/IX/20  

8  
1,00 

6,40 

b.2. Variant 2 
 
- Clearing of mole-hills and non-value 
vegetation  
- Chemical fertilization 

 
Wheel tractor of  60 -74 kW (80-100 
HP) + Machine for grassland clearing 

MCP 2.5 type + Equipment  
for fertilizing EF 2.5 type 

 

X-XI/60; 
VIII/IX/20 

3,5  
2,11 

19,50 

 
Destruction of the old grass sward, 
seedbed preparing, sowing of fodder 
grass plants, rolling after sowing and 
fertilization with chemical fertilizers 

 
Wheel tractor of  74-88 kW (100-120 

X-XI/30; 
VIII/IX/20  

3,2  
2,50 

34,0 
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HP) + Rotary tiller-drill machine 
improved MCT 2,5M + Equipment for 

chemical fertilization  EF 2,5 
 

c. Degraded grasslands with thin layer of fertile topsoil and deep grass sward 
- Clearing of mole-hills and non-value 
vegetation  
- Chemical fertilization 

 
Wheel tractor of  60 -74 kW (80-100 
HP) + Machine for grassland clearing 

MCP 2.5 type + Equipment  
for fertilizing EF 2.5 type 

 

X-XI/60; 
VIII/IX/20 

3,5  
2,11 

19,50 

 
Destruction of the old grass sward, 
seedbed preparing, sowing of fodder 
grass plants, rolling after sowing and 
fertilization with chemical fertilizers 

 
Wheel tractor of  74-88 kW (100-120 

HP) + Rotary tiller-drill machine 
improved MCT 2,5M + Equipment for 

chemical fertilization  EF 2,5 
 

X-XI/30; 
VIII/IX/20  

3,2  
2,50 

34,0 

d. Degraded grasslands with thin layer of fertile topsoil and thin  grass sward 
 
Destruction of the old grass sward, 
seedbed preparing, sowing of fodder 
grass plants, rolling after sowing and 
fertilization with chemical fertilizers 

 
Wheel tractor of  74-88 kW (100-120 

HP) + Rotary tiller-drill machine 
improved MCT 2,5M + Equipment for 

chemical fertilization  EF 2,5 
 

X-XI/30; 
VIII/IX/20  

3,6  
2,22 

29,0 
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e. Grasslands affected by erosion 
Destruction of the old grass sward and 
seedbed preparing 

 
Wheel tractor of  74-88 kW (100-120 

HP) + Heavy disc harrow GDG 2,7 

X-XI/60; 
VIII/IX/20 

7  
1,14 

13,00 

Fertilization with chemical fertilizers, 
rolling before/after sowing, sowing of 
fodder grass plants 

 
Wheel tractor of  de 59-74 kW (80-100 

HP) + Special machine for sowing 
fodder grass plants MSPFP 2,5 + 

Equipment for chemical fertilization EF 
2,5 

X-XI/30; 
VIII/IX/20  

7,2  
1,11 

7,40 

 
CONCLUSIONS 
 

 

In table 4 there are 
presented the differences 
between the two type of 
technology, classic and new, for 
specific fuel consumption, 
necessary labour force and 
number of aggregate passages, 

for technology of grasslands 
maintenance, grasslands over 
sowing and grasslands resowing 
for all stationary conditions 
(Mocanu, V., Hermenean, I., 
2008). 

 
Table 4 

Comparative situation of clasic and new tehological solutions 
I.Techology for grasslands maintenance 

Type Technology 

Specific fuel 
consumption 

Labour 
force 

Nuber of 
aggregate 
passage 

[l/ha] 
[man 

hour/daily 
work time] 

pieces 

a.Degraded 
grassland 
overgrown with 

Classic 8.1 1.67 2 

New 4.5 1 1 
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mole-hills 
b.Degraded 
grassland 
overgrown with 
large mole-hills and 
high density level 

Classic 12.1 2.27 2 

New 8.8 1.78 1 

c.Degraded 
grassland 
overgrown with 
non value 
vegetation and 
mole-hills. 

Classic 18.5 2.95 2 

New 15.0 1.78 1 

 Classic 11.5 2.01 2 
New 8.5 1.14 1 

II.Techology for grasslands over sowing 
 Classic 33.2 5.2 4 

New 
Var 1 30.0 4.0 3 
Var 2 22.5 2.8 2 

III.Techology for grasslands resowing 
a.Degraded 
grasslands with 
deep fertile layer of 
topsoil and thin 
grass sward 

Classic 
Var 1 53.75 7.42 7 
Var 2 46.0 6.69 7 

New 
Var 1 40.4 3.23 3 

Var 2 29.0 2.22 1 

b.Degraded 
grasslands with 
deep fertile layer of 
topsoil and deep 
grass sward 

Classic 
Var 1 86.75 12.09 10 
Var 2 68.5 11.58 7 

New 
Var 1 55.4 5.09 4 

Var 2 53.5 4.51 2 

c.Degraded 
grasslands with thin 
fertile layer of 
topsoil and thin 
grass sward 

Classic 68.5 11.01 8 

New 53.5 4.51 2 

d.Degraded 
grasslands with thin 
fertile layer of 
topsoil and deep 
grass sward 

Classic 46.0 6.69 7 

New 42.0 3.35 2 

e.Grassland affected 
by erosion 

Classic 30.1 4.38 5 
New 20.4 2.25 2 

 

For exemplification, in 
figure 8 there are presented the 

variation of necessary of labour 
force, specific fuel consumption 
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and total costfor over sowing for 
clasic technology and new 

technoogy with bouth variants. 

 

 
Fig.8. Comparation of results. 

 

Compared with the 
classic, the new technology 
require q reduced total costs 
because of lower consumption of 
fuel and necessary labour force. 
 By lowering fuel 
consumption, the consumption 
of work force and the number of 
machine passes, new 

tehnological solutions of work 
for improving degraded 
grasslands have a reduced 
environmental impact, 
environment pollution (air, 
water, soil) is less, inputs are 
lower and costs decrease 
proportionally. 
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