@ovatia

= factor al dezvoltarii social-economice

SECTIA 111
STIINTE INGINERESTI SI CERCETARI APLICATIVE/
ENGINEERING SCIENCES AND APPLIED RESEARCH/
TEXHUYECKHUE HAYKH U MIPUKJIAJHBIE UCCJIEJOBAHUS

THE POWER OF GENETICS IN THE FACE OF CLIMATE CHALLENGES: NATURAL
ADAPTATION FOR TODAY’S TIMES

George TOADER, ORCID ID: 0000-0002-1379-9531
Saaten Union Romania SRL, Technical Department, Bucharest, Romania

Catilin-loan ENEA, ORCID ID: 0009-0002-3364-7196
Suceava Agricultural Research and Development Center, Suceava, Romania

Cristina MELUCA
Teleorman Agricultural Research and Development Center, Draganesti-Vlasca, Romania

Nichita NEGUSERI
Suceava Agricultural Research and Development Center, Suceava, Romania

Leonard ILIE, ORCID ID: 0009-0000-8424-0535
Faculty of Agriculture, USAMYV Bucharest, Bucharest, Romania

*Corresponding author: George Toader, e-mail: toadergeorge92@gmail.com

Introduction and Background

Agriculture faces unprecedented challenges due to climate change, requiring innovative strategies for
crop and livestock resilience. Genetic approaches provide critical tools to develop varieties and breeds that can
withstand environmental stress, pests, and emerging diseases. This study aims to investigate how natural
genetic adaptation, combined with advanced selection techniques, can enhance agricultural productivity and
sustainability in the current climate scenario.

Methodology

The study reviews existing research and case studies from innovative farming practices and advanced
breeding programs. It synthesizes findings on genetic resistance, stress tolerance, and adaptability across plant
and animal species. Emphasis is placed on integrating natural genetic potential with modern selection
technologies to assess their effectiveness in practical agricultural contexts.

Results

Key findings indicate that crops and livestock with enhanced genetic resilience show significant
improvements in productivity and survival under climatic stress. Studies report up to 25% increase in yield
stability in drought-tolerant crop varieties and increased disease resistance in genetically selected livestock
breeds. The integration of natural genetic traits with modern breeding techniques consistently leads to more
resilient farming systems. Case studies highlight successful application in both smallholder and large-scale
commercial farms, demonstrating practical benefits and scalability. These results suggest that targeted genetic
adaptation can serve as a proactive solution to climate-related agricultural challenges.

Conclusions and Implications

The findings underscore the potential of leveraging natural genetic variation to build climate-resilient
agricultural systems. Implementing these strategies can enhance food security, reduce vulnerability to
environmental stressors, and guide future research in sustainable agriculture. Genetic adaptation emerges as
both an immediate and long-term solution for climate-smart farming.
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