Sustainable Agriculture Reviews
Volume 23

Series editor
Eric Lichtfouse

Other Publications by Dr. Eric Lichtfouse
Books
Scientific Writing for Impact Factor Journals
Nova Publishers 2013
Sustainable Agriculture
Springer 2009
Sustainable Agriculture Volume 2
Springer 2011
Environmental Chemistry. Green Chemistry and Pollutants in Ecosystems
Springer 2005
Rédiger pour être publié ! Conseils pratiques pour les scientifiques
Springer 2012, 2e édition.
Journals and Series
Agronomy for Sustainable Development
www.springer.com/journal/13593
Sustainable Agriculture Reviews
www.springer.com/series/8380
Environmental Chemistry Letters
www.springer.com/journal/10311
Environmental Chemistry for a Sustainable World
www.springer.com/journal/11480
Blog
Agronomy blog
http://www1.montpellier.inra.fr/agronomy-blog
Magazine
Publier La Science
https://listes.inra.fr/sympa/d_read/veillecaps/
Sustainable agriculture is a rapidly growing field aiming at producing food and energy in a sustainable
way for humans and their children. Sustainable agriculture is a discipline that addresses current issues
such as climate change, increasing food and fuel prices, poor-nation starvation, rich-nation obesity, water
pollution, soil erosion, fertility loss, pest control, and biodiversity depletion.
Novel, environmentally-friendly solutions are proposed based on integrated knowledge from sciences as diverse as agronomy, soil science, molecular biology, chemistry, toxicology, ecology, economy,
and social sciences. Indeed, sustainable agriculture decipher mechanisms of processes that occur from
the molecular level to the farming system to the global level at time scales ranging from seconds to centuries. For that, scientists use the system approach that involves studying components and interactions of
a whole system to address scientific, economic and social issues. In that respect, sustainable agriculture
is not a classical, narrow science. Instead of solving problems using the classical painkiller approach that
treats only negative impacts, sustainable agriculture treats problem sources.
Because most actual society issues are now intertwined, global, and fast-developing, sustainable
agriculture will bring solutions to build a safer world. This book series gathers review articles that analyze current agricultural issues and knowledge, then propose alternative solutions. It will therefore help
all scientists, decision-makers, professors, farmers and politicians who wish to build a safe agriculture,
energy and food system for future generations.

More information about this series at http://www.springer.com/series/8380
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We dedicate this book to our parents
– The Editors
Nano-foods: arriving at stores near you
– Shivendu Ranjan and Nandita Dasgupta

Preface

Nanomaterials with unique properties are now being used to improve food and agricultural production. Research on nanomaterials is indeed revealing new applications that were once thought to be imaginary. Specifically, applications lead to
higher crop productivity with nanofertilizers, better packaging, longer food shelf
life, and better sensing of aromas and contaminants. These applications are needed
in particular in poor countries where food is scarce and the water quality bad.
Nanotechnology also addresses the age-old issue of water polluted by industrial,

Fig. 1 Nanotechnology for improving quality of water and food. Left: the Roanne river, Saillans
area, Vercors, French Alps. Copyright: Alain Beguey/INRA. Right: a malnourished girl of a developing country – Tamil Nadu, India. Copyright: Kamal Dasgupta/Sarojini Nagar/Lucknow/India
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Fig. 2 Dynamic light scattering detection of aflatoxin M1 using gold nanoparticle-based probes.
Kumar et al., Chap. 6

urban, and agricultural pollutants. For instance, research produces nanomaterials
that clean water more efficiently than classical methods, thus yielding water for
drinking and irrigation. However, some nanomaterials have been found to be toxic.
Therefore, nanomaterials should be engineered to be safe for the environment. In
this book we present ten chapters describing the synthesis and application of nanomaterials for health, food, agriculture, and bioremediation. This book is the third
volume on Nanoscience in Food and Agriculture, published in the series Sustainable
Agriculture Reviews (http://www.springer.com/series/8380).
Detailed classifications of nanomaterials are provided by Mageswari et al. in
Chap. 2 and by Madhumitha et al. in Chap. 4. The use of copper nanoparticles in
agriculture is discussed by Shahmoradi and Byrappa in Chap. 1 and by Kasana et al.
in Chap. 5. The transition from nutraceuticals to nanoceuticals is summarized by
Kakkar et al. in Chap. 7. Kumar et al. review the applications of nanomaterials to
detect food contaminants in Chap. 6 (Fig. 2).
Removal of nitrate, phosphate, and agricultural toxins from water using nanoscale
materials is discussed in Chap. 8 by Prashantha Kumar and in Chap. 9 by Leong
et al. Pandiarajan et al. discuss the toxicity mechanism of commonly used silver
nanoparticles in Chap. 3. Pramanik and Pramanik review the future of nanotechnology for sustainable agriculture in India in Chap. 10.
Thanks for reading.
Vellore, Tamil Nadu, India
Vellore, Tamil Nadu, India
Aix en Provence, France

Shivendu Ranjan
Nandita Dasgupta
Eric Lichtfouse
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