
Special Issue Reprint

Toward a Sustainable Agriculture Through Plant
Biostimulants

www.mdpi.com/books/reprint/3411

Edited by
Youssef Rouphael
Giuseppe Colla

ISBN 978-3-0365-0028-7 (Hardback)
ISBN 978-3-0365-0029-4 (PDF)

Over the past decade, interest in plant biostimulants has been on the rise, compelled by the
growing interest of researchers, extension specialists, private industries, and farmers in
integrating these products in the array of environmentally friendly tools to secure improved
crop performance, nutrient efficiency, product quality, and yield stability. Plant
biostimulants include diverse organic and inorganic substances, natural compounds, and/or
beneficial microorganisms such as humic acids, protein hydrolysates, seaweed and plant
extracts, silicon, endophytic fungi like mycorrhizal fungi, and plant growth-promoting
rhizobacteria belonging to the genera Azospirillum, Azotobacter, and Rhizobium. Other
substances (e.g., chitosan and other biopolymers and inorganic compounds) can have
biostimulant properties, but their classification within the group of biostimulants is still
under consideration. Plant biostimulants are usually applied to high-value crops, mainly
greenhouse crops, fruit trees and vines, open-field crops, flowers, and ornamentals to
sustainably increase yield and product quality. The global biostimulant market is currently
estimated at about $2.0 billion and is expected to reach $3.0 billion by 2021 at an annual
growth rate of 13%. A growing interest in plant biostimulants from industries and scientists
was demonstrated by the high number of published peer-reviewed articles, conferences,
workshops, and symposia in the past ten years. This book compiles several original research
articles, technology reports, methods, opinions, perspectives, and invited reviews and mini
reviews dissecting the biostimulatory action of these natural compounds and substances
and beneficial microorganisms on crops grown under optimal and suboptimal growing
conditions (e.g., salinity, drought, nutrient deficiency and toxicity, heavy metal
contaminations, waterlogging, and adverse soil pH conditions). Also included are
contributions dealing with the effect as well as the molecular and physiological mechanisms
of plant biostimulants on nutrient efficiency, product quality, and modulation of the
microbial population both quantitatively and qualitatively. In addition, identification and
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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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