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• Introduction
Soil is a strategic resource for food production, regulation of biogeochemical cycles and carbon storage, and
its degradation poses a major threat to food security and ecosystem stability (LAL, 2020; SMITH ET AL.,
2018; AMUNDSON & BIARDEAU, 2018). Recent assessments show increasing pressures on soil health on a
global and European scale, with cumulative effects of increased tilling, compaction, erosion and decreasing
organic matter content (FAO, 2021; PANAGOS et al., 2020; EEA, 2022; BORRELLI et al., 2023; EEA, 2024). In
this context, soil management optimization becomes a sine qua non condition for achieving climate neutrality
goals and for the resilience of agroecosystems (LAL & STEWART, 2019; LAL, 2023).
Conservative agriculture, based on minimal tillage and permanent vegetation cover and crop rotation, is
promoted as a key solution to reduce degradation, increase carbon storage and increase resource efficiency
(FAO, 2022; FAO & ITPS, 2023). The literature records robust effects: reduction of energy consumption and
associated emissions, improvement of soil structure and porosity, increase of aggregate stability and humus
content, as well as erosion mitigation (POWLSON ET AL., 2016; BLANCO-CANQUI & RUIS, 2018; DARYANTO
ET AL., 2018; VAN DEN PUTTE et al., 2010). At the European level, the widespread adoption of no-till/strip-
till systems is supported by the CAP framework and climate action, with documented benefits on energy
costs and soil physico-water status (EUROPEAN COMMISSION, 2023; KASSAM et al., 2019; FRIEDRICH et al.,
2021).
In Romania, although conventional technologies remain predominant, agricultural research and practice
increasingly indicate the advantages of minimal work in relation to the preservation of the structure and the
limitation of settlement (GUȘ & TIANU, 1991; DUMITRU et al., 2005; FLOREA, 2003). Recent studies in the
west of the country highlight substantial fuel savings, reduction in the number of crossings and carbon
footprint, while maintaining/increasing the level of organic matter and structural stability (DUMA-COPCEA et
al., 2022; 2023; MIHUȚ et al., 2021). At the same time, regional analyses emphasize that conservation
practices can be successfully adapted to the pedo-climatic conditions of the Western Plain, where soils with
medium to heavy textures are vulnerable to intensive compaction (SALA, 2002; TARĂU & LUCA, 2002).

• Material and method
The study was carried out at the Trovatore farm (Don Carlos), located in the south of Timiș County, on the administrative
territory of the city of Gătaia, geographical coordinates: 45°22′ north latitude and 21°25′ east longitude. The total area
exploited by the farm is 4726.69 ha, of which approximately 50% is worked in the conventional system, and the rest in the
conservative system.
From a pedological point of view, the lands are mainly represented by Chernozems and Preluvosols, soils with high natural
fertility, but sensitive to compaction and compaction due to their clayey-clay texture and frequent tillage of the soil.
The purpose of the research was to directly compare the conventional system with the conservative one, in terms of
influence on the soil, energy consumption and stability of the soil structure, in the specific conditions of the Timiș Plain.
The working methodology included:
1. direct observation in the field regarding the regime of applied works and their effects on the soil;
2. comparative analysis of technical-economic and ecological indicators (fuel consumption, number of works, costs/ha,
execution time);
3. physical and biological evaluation of the soil, by monitoring the state of structure, the degree of settlement and the
presence of plant debris on the surface;
4. qualitative interpretation of the effects of the two technologies on soil fertility and conservation status.
For the conventional system, the classic technological links were analyzed:
5. ploughing at 25–30 cm with the reversible plough,
6. weeding, harnessing and preparation of the seedbed,
7. sowing, herbicide and mechanical weeding.
For the conservative system, the analysis focused on the application of minimum tillage, namely no-till and strip-til, with
the preservation of plant residues on the surface.
The comparison between the two systems was made based on the following synthetic indicators:

• Results and discussions
The comparative analysis between the conventional and conservative systems practiced at the Trovatore (Don Carlos) farm in
Gătaia revealed significant differences in the way the soil is exploited, energy consumption, soil structure and its stability over
time.
The synthetic indicators presented in Table 1 confirm that, although the conventional system offers apparently higher
productivity, it implies a high energy and economic consumption, causing a gradual decrease in the natural fertility of the soil.
The values indicate the net advantage for the conservative system in terms of fuel consumption, working time and CO₂
emissions. The increase in organic matter reflects the stabilization of the structure in the presence of mulch and minimal work.

The results show that conservative agriculture reduces the number of works carried out per hectare by more than 60%,
which leads to a 77% lower diesel consumption compared to the conventional system. These differences have direct
implications on production costs and the carbon footprint generated by agricultural activity.
Also, the content of organic matter in the soil increases significantly in the conservation system due to the presence of
plant debris on the surface and more intense biological activity. The soil acquires a more stable structure, better porosity
and superior water holding capacity, which contributes to the increased resistance of crops during dry periods.
1. Efficiency of agricultural work
By reducing the number of machine passes, the conservative system ensures time savings of more than 60%. In the
conditions of Gătaia, it takes an average of 7 hours of work to sow one hectare of wheat in the conventional system,
compared to 2.8 hours in the conservative system.
This reduction in turnaround time is directly reflected in lower labor costs and energy consumption, increasing the
overall efficiency of the farm.
2. Effect on soil fertility and structure
The conventional system causes a marked disturbance of the natural structure of the soil through ploughing, weeding and
harrowing works, favoring the processes of settlement and loss of stable aggregates. In contrast, conservative agriculture
contributes to the formation of a stable glomerular structure with a total porosity 15–20% higher.
Plant debris maintains a permanent soil cover, reduces water evaporation and increases microbiological activity, which
causes a gradual mineralization of organic matter and an increase in humus content.
3. Impact on carbon emissions
Reducing tillage and limiting over-aeration lead to lower CO₂ emissions.
In the conventional system, the soil releases about 220 kg CO₂/ha/day, compared to 135 kg CO₂/ha/day in the
conservative system. This difference of almost 40% confirms the results reported by Guș et al. (1991) [22] and Duma-
Copcea et al. (2022) [25], who demonstrated that conservation agriculture contributes significantly to soil carbon
sequestration.
4. Simple benchmarking (descriptive statistics)
Based on the data in Table 1, the mean values and percentage changes shown in Figure 1
have been calculated.The results show that the conservative system has a significantly higher energy and economic
efficiency , and the differences between the parameters are statistically significant at descriptive level (>30%).

Figure 5. Percentage differences between conventional and conservation systems for the main technological and
environmental indicators (fuel consumption, work time, CO₂ emissions, and soil organic matter). Values: Fuel
consumption, −77%; Work time, −63%; CO₂ emissions, −39%; Soil organic matter, +53%
Figure 5 summarises the percentage differences between the conventional and conservative systems for the main
indicators analysed. The negative values (fuel consumption, working time and CO₂ emissions) indicate significant
reductions in conservative agriculture, while the positive value for organic matter content reflects the improvement in soil
fertility and structure. Thus, the graph highlights the overall advantage of the conservative system from an energy,
ecological and pedological point of view.
The percentage differences obtained at the Trovatore (Gătaia) farm are comparable to the values reported by Kassam et
al. (2019) and Friedrich et al. (2021), who showed reductions of between 60–70% in fuel consumption and between 30–
50% in CO₂ emissions under similar conditions of continental-temperate climate. The 53% increase in organic matter
content confirms the trends observed in regional studies (Duma-Copcea et al., 2022; Mihuț et al., 2021), where the
preservation of plant debris and the limitation of soil mobilization favored the accumulation of humus in the upper layer.
Differences from some international research (Daryanto et al., 2018; Van Den Putte et al., 2010), who reported lower
percentages, can be explained by:
1. the heavier texture of the Banat Chernozems and Preluvosols, which store more carbon;
2. variable humidity during the growing season (Mircov et al., 2021);
3. differences in the depth and frequency of the works (GUȘ & TIANU, 1991; DUMITRU ET AL., 2005).
Therefore, Figure 5 synthetically demonstrates that the adoption of conservation technologies leads to a simultaneous
optimization of energy consumption, fertility and sustainability of the soil environment, confirming the conclusions
formulated at European and national level on sustainable agriculture in the Timiș Plain.
The results obtained are in line with numerous researches carried out nationally and internationally. Dumitru et al.
(2005) and Florea (2003) demonstrated that reducing tillage causes an increase in structural stability and a decrease in
humus losses.
At European level, Kassam et al. (2019) showed that conservative agriculture reduces fuel consumption by more than
60% and improves soil physicochemical indicators. In the conditions of western Romania, the results obtained in the
Trovatore farm confirm these trends, demonstrating that conservative agriculture represents a real and viable alternative
for maintaining fertility and reducing energy costs.
The results of this study clearly show that conservative agriculture is superior to conventional agriculture, in terms of
maintaining soil fertility, energy efficiency and adaptability to climate change.

• Conclusions
• Analiza comparativă a celor două sisteme de agricultură practicate în cadrul fermei Trovatore din localitatea Gătaia, județul

Timiș, a demonstrat că sistemul conservativ reprezintă o alternativă superioară celui convențional din punct de vedere al
eficienței energetice, economice și ecologice.

• Rezultatele au evidențiat faptul că:
• - prin reducerea numărului de lucrări ale solului, sistemul conservativ conduce la scăderea consumului de combustibil cu

peste 75%, reducând considerabil costurile de producție;
• - timpul de execuție al lucrărilor agricole este redus cu peste 60%, ceea ce permite o utilizare mai rațională a resurselor

umane și mecanice;
• - conținutul de materie organică în sol crește cu aproximativ 50%, ceea ce determină o îmbunătățire evidentă a structurii și a

capacității de retenție a apei;
• - emisiile de CO₂ sunt mai mici cu 38–40%, contribuind la reducerea amprentei de carbon și la menținerea calității mediului

edafic;
• - agricultura conservativă permite o adaptare mai bună la variabilitatea climatică, în special în perioadele cu precipitații

reduse.
• Prin comparație, agricultura convențională, deși asigură producții mai mari pe termen scurt, duce la epuizarea resurselor

naturale, compactarea solului și scăderea fertilității biologice pe termen lung.
• Prin urmare, se recomandă:
• extinderea suprafețelor cultivate în sistem conservativ în zona de sud a județului Timiș;
• adoptarea lucrărilor minime ale solului (minimum tillage, strip-till, no-till) la scară regională;
• integrarea măsurilor de management durabil în politicile agricole locale, cu sprijin pentru formarea fermierilor;
• dezvoltarea unei infrastructuri moderne pentru monitorizarea fertilității solului și adaptarea rotației culturilor.
• Implementarea acestor măsuri va contribui la creșterea durabilității agriculturii din Câmpia Timișului și la conservarea

resurselor edafice pentru generațiile viitoare.
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Abstract: The present work proposes the comparative analysis of the two major agricultural systems currently used in Romania - the conventional and the conservative technology - on the territory of Gătaia, Timiș County. The study 
was carried out on the farm Trovatore (Don Carlos), which exploits a total area of 4726.69 ha, of which approximately 50% is worked in a conventional system, and the rest in a conservative system. Data obtained from the field and from 
the agricultural activity of the farm were supplemented with climatic, pedological and economic information in order to assess the impact of different technologies on soil fertility and the sustainability of agricultural land use.
The results show that the application of conservative systems causes a significant improvement in the structure and porosity of the soil, the reduction of settlement and compaction processes, the increase in the content of organic matter 
and a better water retention capacity. In comparison, the conventional system, although it ensures high yields and high competitiveness in the short term, leads to a gradual depletion of nutrients, degradation of soil structure and high 
consumption of fuels.
The application of minimum tillage systems (minimum tillage, no-till, strip-till) contributes to the reduction of production costs, CO₂ emissions and a more efficient adaptation to the variable climatic conditions of the Timiș Plain.
The general conclusion of the study indicates that conservative agriculture is the most effective solution for maintaining soil fertility, conserving natural resources and increasing the sustainability of agro-ecosystems in Banat.

Analyzed indicator Sistem convențional Conservative system Mod de evaluare

Number of works carried out (pcs/ha) 6–7 2–3 Technological determination

Fuel consumption (l/ha) 50–52 11–12 Direct data from the farm

Working time (h/ha) 6.5–7.5 2.5–3.0 Practical Timing

Organic matter content (%) 1.8–2.0 2.8–3.0 Probe de sol comparate

CO₂ eliminat (kg/ha/zi) 210–230 135 Indirect calculus, literature and observation

Total Costuri (lei/ha) 100% ~60% Simple economic reporting

The applied statistical analysis is a simple descriptive one, based on the calculation of the average values and percentage variations 

between the two systems, in order to highlight the differences in energy and ecological efficiency.

The data obtained from the observations were supplemented with information published in the literature on soil conservation practices in 

Romania (DUMITRU ET AL., 2005; GUȘ ET AL., 1991; DUMA-COPCEA ET AL., 2022).

Table 1. 

Comparison of technological indicators between conventional and conservative systems 
Analyzed indicator Conventional system Conservative system Difference (%) 

Number of works (pcs/ha) 6–7 2–3 −60 

Fuel consumption (l/ha) 52 12 −76,9 

Working time (h/ha) 7,5 2,8 −62,7 

Soil organic matter (%) 1,9 2,9 +52,6 

CO₂ emis (kg/ha/zi) 220 135 −38,6 

Total Costs (lei/ha) 100 60 −40 

Global energy efficiency 1,0 1,7 +70 

 

  
Figure 1. Fuel consumption under conventional 

vs. conservation tillage (l/ha). 

Conventional: 52 l/ha; Conservation: 12 l/ha 

(−77%). 

Figure 2. Soil organic matter under different tillage 

systems (%). 

Conventional: 1.9%; Conservation: 2.9% 

(+52.6%). 

 

 
 

Figure 3. Cost index (conv.=100) and global energy efficiency 

(index). 

Figure 4. CO₂ emissions under different tillage systems 

(kg/ha/day). 
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