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•Introductio
n

In the context of
modern
agricultural
challenges, the
need for
sustainable and
climate-resilient
technologies has

The cultivars showed good biological purity and strong phenotypic uniformity. In terms of yield components, Avenue had slightly higher values for thousand-kernel weight and test weight compared to Katarina, indicating a superior grain filling capacity. ANOVA results confirmed statistically significant differences between the two varieties in terms of both yield and grain quality. However, Pearson correlation analysis revealed very weak relationships between climatic parameters (mean temperature and precipitation) and yield or thousand-kernel weight, with correlation coefficients below 0.2. This suggests that the technological factors—namely conservation tillage and supplemental irrigation—had a more decisive influence than climate variation. While regression models indicated general trends, their predictive strength was limited by the small number of growing seasons analyzed.

Combined chart showing both the evolution of monthly average precipitation and temperature, comparing normal values with the averages from the 2021–2024 period.

Graphs of emergence density and harvest density values for the Avenue and Katarina varieties

• Conclusions
The results of the study confirm that minimum tillage technology, when combined with modern irrigation and adapted crop management, provides a sustainable and climate-resilient solution for wheat cultivation in the Dobrogea region. The recorded yields, coupled with stable grain quality parameters, demonstrate that this system can effectively compensate for the adverse effects of temperature increases and rainfall deficits. Moreover, the weak statistical correlation between climatic variables and yield outcomes reinforces the idea that smart technological interventions can mitigate abiotic stress and support consistent agricultural performance. In this context, minimum tillage emerges not only as an ecological practice, but also as a strategic tool for ensuring food security and long-term soil conservation in vulnerable regions.
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Abstract: This study evaluates the impact of minimum tillage technology on the yield and quality of winter wheat in Poarta Albă, Constanța 

County, between 2021 and 2024. The varieties Avenue and Katarina were cultivated using conservation techniques supported by irrigation. 
Yields were high and stable despite climatic stress, demonstrating the system’s capacity to mitigate abiotic factors and enhance sustainability. 
Measurements focused on plant density, spike and grain characteristics, thousand-kernel weight, and yield per hectare. All data were 
processed using Analysis of Variance (ANOVA) to assess the significance of differences between cultivars and years. Additionally, Pearson 
correlation and linear regression were used to explore the relationship between climatic variables and yield components. Results confirm the 
efficiency of minimum tillage in supporting wheat production under increasingly variable climate conditions.
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