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1. Plant response to gold nanopatrticles in terms of growth,
development, production and protection An overview -- 2. Beneficial
and adverse effects of Au-NPs on plant -- 3. Genotoxicity of gold
nanoparticles in plants and underlying mechanisms -- 4. Effect of gold
nanoparticles on seed germination, plant growth and plant protection
-- 5. Gold nanocomposites for improved plant-soil system and
underlying mechanism -- 6. Proteomic insights into the impact of Au-
NPs on plants under abiotic stress -- 7. Beneficial and adverse effects
of gold nanoparticles on rhizosphere biology -- 8. Beneficial and
adverse effects of Au-NPs on plant.

In this book, overall plant and soil system are examined exclusively in
terms of gold nanoparticles (Au-NPs) exposure. Au-NPs influence plant
growth and yield performance. They also affect plant and soil system
interactions. Au-NPs responses are primarily depends on the
concentration, plant species or cultivars, exposure time, shape and size
of NPs. Investigation have shown that the lower concentrations of Au-
NPs increase seed germination, beneficial biochemical components,



rate of photosynthesis, and overall growth, however, at higher
concentrations, all these responses are declined in different plant
species. At higher concentration, Au-NPs induce stress in plant, create
phytotoxicity and produce reactive oxygen species which leads to the
disruption of cellular metabolism. Further, at higher concentration, Au-
NPs hampered the physico-chemical process of plant and soil system.
Moreover, the molecular and physiological performance showed that
the exposure of Au-NPs resulted in oxidative stress and induced
antioxidative and defense responses. The energy production related to
metabolic pathways were also influenced by Au-NPs exposure. Au-NPs
exposure accelerated the number of chromosomal aberrations,
micronuclei, and decreased the mitotic index in plant root tip cells.
Proteomic study has shown that the exposure Au-NPs resulted in an
accumulation of protein precursors, indicative of the dissipation of a
proton motive force. Au ions were noticed in roots and shoots, while
Au-NPs were absorbed only in the plant root tissues. Au-NPs exposure
also influence flowering process and seed germination. Beside the
terrestrial plants, these particles have also influenced the growth of
some wetland and aquatic plants. It was also noticed that the addition
of Au-NPs into the culture medium had also influence the in vitro
development and multiplication of plants. Studies have begun to
examine how arbuscular mycorrhizal fungi might affect the uptake of
specific nanoparticles include Au and how these particles might
influence the plant-mycorrhizal relationships. The impact of Au-NPs on
the size and structure of microbial communities in soil; and soil
enzymatic activities for -glucosidase, urease, alkaline phosphatase,
and dehydrogenase has been examined. In the present book,
environmental safety, and ethical issues related to use of Au-NPs in
plant and soil system has been also explored. Overall, this book is
provide an up to date, most important and selected information
associated with the plant response to Au-NPs. This book will be a good
resource for upper-level students, faculty, scientists, and researchers
working specially on plant biology, plant nanobiotechnology, plant
biochemistry, plant microbiology, agricultural and other allied subjects
and or science.



