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Amid challenging environmental conditions throughout their life cycle, plants display an
extraordinary ability to sense, process, and respond to a diverse array of stimuli with
adaptability. The complexity of their stress responses unfolds across various levels—
physiological, biochemical, transcriptomic, and cellular—demanding a profound
comprehension of the intricate mechanisms at work. These stresses intertwine, triggering
cellular damage and initiating a cascade of responses within plants. Critical growth phases
under severe stress encounter mechanical damage and alterations in cellular
macromolecule synthesis. While plants possess inherent defense mechanisms against
oxidative damage, excessive oxygen production overwhelms their detoxification capacity,
leading to detrimental reactions like loss of osmotic responsiveness, wilting, and necrosis.
This reprint undertakes a comprehensive analysis, exploring multiple perspectives such as
gas exchange, metabolomics, proteomics, isotopic, and genomic approaches, to unveil the
drivers and specific strategies that empower plants to adapt to stressful growth conditions.
By examining trait selection, phenotypic plasticity, and other factors, this reprint uncovers
the physiological and molecular mechanisms underlying plant resilience amidst adversity. A
valuable resource for scientists, academics, and professionals, this reprint unveils the
mysteries of plant resilience and productivity, fostering innovative strategies for sustainable
agriculture in our ever-changing world.
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MDPI Books offers quality open access book publishing to promote the exchange of ideas and
knowledge in a globalized world. MDPI Books encompasses all the benefits of open access – high
availability and visibility, as well as wide and rapid dissemination. With MDPI Books, you can
complement the digital version of your work with a high quality printed counterpart.

Open Access
Your scholarly work is accessible worldwide without any restrictions. All
authors retain the copyright for their work distributed under the terms of the
Creative Commons Attribution License.

Author Focus
Authors and editors profit from MDPI’s over two decades of experience in open
access publishing, our customized personal support throughout the entire
publication process, and competitive processing charges as well as unique
contributor discounts on book purchases.

High Quality & Rapid Publication
MDPI ensures a thorough review for all published items and provides a fast
publication procedure. State-of-the-art research and time-sensitive topics are
released with a minimum amount of delay.

High Visibility
Due to our global network and well-known channel partners, we ensure
maximum visibility and broad dissemination. Title information of books is sent
to international indexing databases and archives, such as the Directory of Open
Access Books (DOAB), and the Verzeichnis Lieferbarer Bücher (VLB).

Print on Demand and Multiple Formats
MDPI Books are available for purchase and to read online at any time. Our
print-on-demand service offers a sustainable, cost-effective and fast way to
publish MDPI Books printed versions.
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